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FIRE RESISTANT DOOR EDGE CONSTRUCTION
COMPRISING A STILE WITH GROOVE, HIGH
DENSITY STRIP IN THE GROOVE, AN
INTUMESCENT STRIP SEAL, COVERED BY AN
EDGE LIPPING

BACKGROUND AND SUMMARY OF THE
INVENTION

[0001] Tt is known to incorporate an intumescent seal
within the stile or frame of fire resistant doors. Typically, the
door stile includes an inner strip of mineral material, such as
a cast gypsum mixture, an intermediate intumescent strip
seal, and an outer strip or band of hardwood or the like.
When subjected to elevated temperatures, as experienced in
a fire, the intumescent strip seal expands to seal the air space
between the door frame and the door.

[0002] One problem with fire resistant doors has been the
screw holding ability of such stile constructions, particularly
along the inner edge of the door stile where the door hinges
are secured. It is critical that the screw-holding capacity of
the stile remain intact under the highest temperatures in a fire
situation in order for the intumescent seal to function
properly and keep the door fixed to the frame.

[0003] This invention provides a new high density strip
configuration that substantially increases the screw-holding
capacity of the door stile, achieving high ratings of screw
withdrawal according to the standard NWWDTA TM-10
Test. To achieve such a rating, the present invention, in one
exemplary embodiment, locates the intumescent seal strip
within an edge groove formed in the door stile, after having
first inserted a strip of high density material in the base of the
groove. This strip of high density material anchors the hinge
screws and is itself protected against flaming by the inor-
ganic material of the stile that surrounds the high density
strip on three sides, and by the intumescent strip that closes
the groove under the outer hardwood edge or lipping.

[0004] The door stile construction may be formed by
fixing the strip of high density material and the intumescent
strip seal within a machined groove in the stile, or by casting
the door stile around the high density strip and the strip seal.
In the latter case, the intumescent strip seal is preferably
laminated to the high density strip, and the latter is slightly
wider than the intumescent strip seal in order to firmly lock
the high density strip within the stile.

[0005] Accordingly, in its broader aspects, the invention
relates to a fire resistant door edge construction comprising
a stile having a groove formed therein, opening along one
edge of the stile, a high density strip located in and extending
along the groove; an intumescent strip seal adjacent the high
density strip; and an edge lipping extending along the one
edge, covering the intumescent strip seal.

[0006] In another aspect, the invention relates to a fire
resistant door edge construction comprising a stile having a
high density strip embedded within an edge of the stile, the
high density strip partially surrounded by the stile; an
intumescent strip seal adjacent the high density strip; and an
edge lipping extending along the one edge, covering the
intumescent strip seal.

[0007] Instill another aspect, the invention relates to a fire
resistant door comprising a door frame, a core, and veneer
panels or plywood doorskins covering front and back faces
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of the door frame; the door frame including a stile extending
along an inner edge of the door frame, the stile having a
groove formed therein, opening along one edge of the stile,
a high density strip and located in and extending along the
groove; an intumescent strip seal adjacent the high density
strip; and an edge lipping extending along the one edge,
covering the intumescent strip seal.

[0008] Instill another aspect, the invention relates to a fire
resistant door comprising a door frame, a core, and veneer
panels or plywood doorskins covering front and back faces
of the door frame; the door frame including a stile extending
along an inner edge of the door frame, the stile having a high
density strip embedded within an edge of the stile, the high
density strip partially surrounded by the stile; an intumes-
cent strip seal adjacent the high density strip; and an edge
lipping extending along the one edge, covering the intumes-
cent strip seal.

[0009] In still another aspect, the invention relates to a
method of forming a door edge comprising:

[0010] a) providing a laminate comprising a strip of
high density material and an intumescent strip seal,
each having a predetermined width, wherein the
width of the strip of high density material is greater
than the width of the intumescent strip seal; and

[0011] b) casting a stile member about the laminate
such that a face of the intumescent strip seal lies
substantially flush with one edge of the stile member;
and

[0012]

[0013] In still another aspect, the invention relates to a
method of forming a door edge comprising:

[0014] a) providing a strip of high density material
having a base portion with a width greater than a
remaining portion;

¢) covering the one edge with an edge lipping.

[0015] b) casting a stile member about the strip of
high density material such that one face of the high
density material is substantially flush with one edge
of the stile member; and

[0016] c) covering the one edge with a laminate
comprising an intumescent strip seal and an edge
lipping extending along substantially the entire
length of the one edge.

[0017] Other objects and advantages of the subject inven-
tion will become apparent from the detailed description that
follows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 is a front elevation of a door construction in
accordance with the invention, partially broken away to
show the internal door stile along the inner edge of the door;

[0019] FIG. 2 is an enlarged section view taken along the
line 2-2 of FIG. 1,

[0020] FIG. 3 is a partial perspective view of the door stile
construction of FIG. 2, in exploded form;

[0021] FIG. 4 is a partial perspective view similar to FIG.
3 but in accordance with an alternative embodiment of the
invention;
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[0022] FIG. 5 is a section similar to FIG. 2 but showing
an alternative embodiment of the invention; and

[0023] FIG. 6 is a section similar to FIGS. 2 and 5 but
showing still another embodiment of the invention.

DETAILED DESCRIPTION OF THE DRAWINGS

[0024] With reference to FIG. 1, the door 10 includes top
and bottom edges 12, 14, an outer edge 16 and an inner edge
18. The inner edge typically incorporates hinges, shown in
phantom in FIG. 1 at 20, 22 and 24. The number and
location of the hinges along the inner edge 18 may, of
course, vary as desired.

[0025] Of particular interest in this invention is the door
stile 26 that typically extends about the two sides of the door.
The stile 26 may be constructed of a block of conventional
incombustible mineral compound material (for example, a
cast mineral mixture) having a density of at least 800
kgs/M?>. The material may be reinforced with fiber material
to provide greater strength against impact. Along the inner
edge 18, the door stile 26 is formed with an edge groove 28
(best seen in FIG. 3) having a base 30 and a pair of side
walls 32, 34, with the groove open along the outer edge of
the stile, i.e., that edge facing the door frame to which the
door is hinged. The block 26 may vary in width to provide
additional surface for accepting hinge screws and/or to add
strength to the door. A typical dimension for the stile would
be 1 %"x1 %"x84" (38 mmx38 mm %2150 mm).

[0026] A high density strip 36, preferably high density
fiberboard, is located in the groove 28, engaged with the
base 30 and side walls 32, 34. Strip 36 may have a width of
about 73" (22 mm), and a thickness of about %" (10 mm).
Alternatively, the high density strip may be a reinforced,
high density mineral strip. In either case, the strip preferably
has a density of at least 1050 kgs/M>. A conventional
intumescent strip seal 38 is then placed in the groove,
engaged or laminated with the strip 36, with the outer face
40 of the strip seal substantially flush with the edge surface
42 of the stile. An edge strip or lipping 44 of hardwood or
other suitable material (preferably with a density of at least
550 kgs/M>) extends along the entire length of the edge 42,
completing the edge construction. Typically, veneer panels
or plywood doorskins 46, 48 are added to the front and back
faces of the door, covering the sides of the stiles and a low
density mineral core 50.

[0027] As best seen in FIG. 2, hinge screws 52 (one
shown) pass through the hinge 22, hardwood edge strip or
lipping 44, intumescent strip seal 38 and into the high
density fiberboard strip 36 that securely anchors the screw to
the stile.

[0028] In an alternative arrangement illustrated in FIG. 4,
similar reference numerals, but with the prefix “1” added,
are used for components corresponding to those in FIGS.
1-3. In this embodiment, a high density fiberboard strip 136
is laminated to a conventional intumescent strip seal 138,
with the strip 136 having a width greater than the strip seal
138. The stile or mineral block 126 is cast about the
fiberboard strip 136 and strip seal 138, thus creating an
undercut or slot 127 in the cast block, at the base of the
“groove”128. Note that the exploded view in FIG. 4 is for
clarity only since the strip 136 cannot be removed from the
stile 126 after casting, especially in view of the undercut
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127. Otherwise, the overall arrangement is similar to that
shown in FIGS. 1-3. This arrangement positively locks the
high density strip 136 in place, so that the latter is not pulled
forward or unscrewed by the weight of the door at the hinge
locations, and particularly at the top hinge 20 where most of
the stress occurs.

[0029] FIG. 5 shows a section view of a door edge
construction in accordance with another exemplary embodi-
ment of the invention. Reference numerals similar to those
used in FIG. 2 are used in FIG. § to designate corresponding
components. Thus, the door edge construction includes a
stile 226 formed with a groove 228 extending along one
edge of the stile, having a base 230, and side walls 232, 234.
In this embodiment, the high density strip 236 fills the
groove 228 so that a face of the high density strip is flush
with the edge of the stile. An intumescent strip seal 238 is
laminated to the inside face of the edge strip or lipping 244,
such that the lipping and intumescent seal cover the face of
the high density strip and the edge of the stile. The screw 252
extends through the hinge 222, lipping member 244, intu-
mescent seal 238, high density strip 236, terminating in the
stile 226.

[0030] With reference to FIG. 6, still another embodiment
of the invention is illustrated. Similar reference numerals,
but with the prefix “3” added are used to designate corre-
sponding components. In this embodiment, the stile 326 is
cast about the high density strip 336. In this embodiment, the
high density 336 includes a base portion 337 having a width
greater than a remaining portion 339 of the high density
strip, such that the stile 326 partially surrounds, and locks
the high density strip 336 in place within the stile. Similar
to the embodiment shown in FIG. §, the intumescent strip
seal 338 is laminated to the edge strip or lipping 334 and this
laminate is applied over the edge of the stile, covering the
high density strip 336 and edge surface of the stile 326.

[0031] While the stile constructions described above is
particularly useful along the inner edge 18 of the door, it will
be appreciated that it could also be used along the remaining
edges 12 and 16, noting that intumescent strip seals are not
typically employed along the bottom edge 14 of fire resistant
doors.

[0032] While the invention has been described in connec-
tion with what is presently considered to be the most
practical and preferred embodiment, it is to be understood
that the invention is not to be limited to the disclosed
embodiment, but on the contrary, is intended to cover
various modifications and equivalent arrangements included
within the spirit and scope of the appended claims.

What is claimed is:

1. A fire resistant door edge construction comprising a
stile having a groove formed therein, opening along one
edge of said stile, a high density strip located in and
extending along the groove; an intumescent strip seal adja-
cent said high density strip; and an edge lipping extending
along said one edge, covering said intumescent strip seal.

2. The fire resistant door edge construction of claim 1
wherein said stile is comprised of a fiber reinforced mineral
material with a density of at least 800 kgs/M>.

3. The fire resistant door edge construction of claim 1
wherein said high density strip comprises high density
fiberboard or reinforced high density mineral strip having a
density of at least 1050 kgs/M>.



US 2002/0124497 A1l

4. The fire resistant door edge construction of claim 1
wherein said edge lipping comprises a hardwood.

5. The fire resistant door edge construction of claim 1
wherein said edge lipping has a density of at least 550
kgs/M>.

6. The fire resistant door edge construction of claim 1
wherein said stile is comprised of a fiber reinforced mineral
material with a density of 800 kgs/M > or more; wherein said
high density strip comprises high density fiberboard having
a density of at least 1050 kgs/M>; and further wherein said
edge lipping comprises a hardwood with a density of at least
550 kgs/M>.

7. The fire resistant door edge construction of claim 1
wherein said intumescent strip seal is located in said groove.

8. The fire resistant door edge construction of claim 1
wherein said stile, lipping and intumescent strip seal have
substantially equal widths.

9. A fire resistant door edge construction comprising a
stile having a high density strip embedded within an edge of
the stile, said high density strip partially surrounded by said
stile; an intumescent strip seal adjacent said high density
strip; and an edge lipping extending along said one edge,
covering said intumescent strip seal.

10. The fire resistant door edge construction of claim 9
wherein said high density strip has a greater width than said
intumescent strip seal.

11. The fire resistant door edge construction of claim 9
wherein said high density strip includes a base portion with
a width greater than a remaining portion thereof.

12. The fire resistant door edge construction of claim 11
wherein said stile, lipping and intumescent strip seal have
substantially identical widths.

13. The fire resistant door edge construction of claim 9
wherein said stile is comprised of a fiber reinforced mineral
material with a density of at least 800 kgs/M?>.

14. The fire resistant door edge construction of claim 9
wherein said high density strip comprises high density
fiberboard or reinforced high density mineral strip having a
density of at least 1050 kgs/M>.

15. The fire resistant door edge construction of claim 9
wherein said edge lipping comprises a hardwood.

16. The fire resistant door edge construction of claim 7
wherein said edge lipping has a density of at least 550
kgs/M>.

17. The fire resistant door edge construction of claim 9
wherein said stile is comprised of a fiber reinforced mineral
material with a density of about 800 kgs/M?; said high
density strip comprises high density fiberboard having a
density of at least 1050 kgs/M>; and wherein said edge
lipping comprises a hardwood having a density of at least
550 kgs/M>.

18. A fire resistant door comprising a door frame, a core,
and veneer panels or plywood doorskins covering front and
back faces of the door frame; said door frame including a
stile extending along an inner edge of the door frame, said
stile having a groove formed therein, opening along one
edge of said stile, a high density strip and located in and
extending along the groove; an intumescent strip seal adja-
cent said high density strip; and an edge lipping extending
along said one edge, covering said intumescent strip seal.

19. The fire resistant door edge construction of claim 18
wherein said intumescent strip seal is located in said groove.
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20. The fire resistant door edge construction of claim 18
wherein said stile, lipping and intumescent strip seal have
substantially equal widths.

21. The fire resistant door edge construction of claim 18
wherein said stile is comprised of a fiber reinforced mineral
material with a density of 800 kgs/M> or more.

22. The fire resistant door edge construction of claim 18
wherein said high density strip comprises high density
fiberboard or reinforced high density mineral strip having a
density of at least 1050 kgs/M>.

23. The fire resistant door edge construction of claim 18
wherein said edge lipping comprises a hardwood.

24. The fire resistant door edge construction of claim 18
wherein said edge band has a density of at least 550 kgs/M?

25. The fire resistant door edge construction of claim 18
wherein said stile is comprised of a fiber reinforced mineral
material with a density of at least 800 kgs/M>; wherein said
high density strip comprises high density fiberboard having
a density of at least 1050 kgs/M?; and further wherein said
edge lipping comprises a hardwood with a density of at least
550 kgs/M>.

26. A fire resistant door comprising a door frame, a core,
and veneer panels or plywood doorskins covering front and
back faces of the door frame; said door frame including a
stile extending along an inner edge of the door frame, said
stile having a high density strip embedded within an edge of
the stile, said high density strip partially surrounded by said
stile; an intumescent strip seal adjacent said high density
strip; and an edge lipping extending along said one edge,
covering said intumescent strip seal.

27. The fire resistant door edge construction of claim 26
wherein said high density strip has a greater width than said
intumescent strip seal.

28. The fire resistant door edge construction of claim 26
wherein said high density strip includes a base portion with
a width greater than a remaining portion thereof.

29. The fire resistant door edge construction of claim 28
wherein said stile, lipping and intumescent strip seal have
substantially identical widths.

30. The fire resistant door edge construction of claim 26
wherein said stile is comprised of a fiber reinforced mineral
material with a density of at least 800 kgs/M>.

31. The fire resistant door edge construction of claim 26
wherein said high density strip comprises high density
fiberboard or reinforced high density mineral strip having a
density of at least 1050 kgs/M>.

32. The fire resistant door edge construction of claim 26
wherein said edge lipping comprises a hardwood.

33. The fire resistant door edge construction of claim 26
wherein said edge lipping has a density of at least 550
kgs/M>.

34. The fire resistant door edge construction of claim 26
wherein said stile is comprised of a fiber reinforced mineral
material with a density of about 800 kgs/M?; said high
density strip comprises high density fiberboard having a
density of at least 1050 kgs/M?>; and wherein said edge
lipping comprises a hardwood having a density of at least
550 kgs/M>.

35. A method of forming a door edge comprising:

a) providing a laminate comprising a strip of high density
material and an intumescent strip seal, each having a
predetermined width, wherein the width of said strip of
high density material is greater than the width of said
intumescent strip seal; and
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b) casting a stile member about said laminate such that a
face of said intumescent strip seal lies substantially
flush with one edge of said stile member; and

¢) covering said one edge with an edge lipping.

36. The method of claim 35 wherein said stile is com-
prised of a fiber reinforced mineral material with a density
of at least 800 kgs/M>.

37. The method of claim 35 wherein fiber reinforced
mineral material is reinforced with a glass-fiber material.

38. The method of claim 35 wherein said high density
strip comprises high density fiberboard or reinforced high
density mineral strip having a density of at least 1050
kgs/M>.

39. The method of claim 35 wherein said edge lipping
comprises a hardwood.

40. The method of claim 35 wherein said edge lipping has
a density of at least 550 kgs/M>.

41. The method of claim 35 wherein said stile is com-
prised of a fiber reinforced mineral material with a density
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of at least 800 kgs/M?>; and wherein said high density strip
comprises high density fiberboard or reinforced high density
mineral strip having a density of at least 1050 kgs/M?; and
wherein said edge lipping comprises a hardwood having a
density of at least 550 kgs/M>.

42. A method of forming a door edge comprising:

a) providing a strip of high density material having a base
portion with a width greater than a remaining portion;

b) casting a stile member about said strip of high density
material such that one face of said high density material
is substantially flush with one edge of the stile member;
and

¢) covering said one edge with a laminate comprising an
intumescent strip seal and an edge lipping extending
along substantially the entire length of said one edge.



