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(54)  Fireproof flat skinned door
(57)  Animproved fireproof flat skinned door compris-

es using high fire-resisting outer sealing material partic-
ularly having an aligning structure and using calcium sil-
icate plate as inner sealing material to cooperatively form
side-frames of the flat skinned door, and using a ceramic
fiber plate or fireproof core material to form a solid inner
portion of the flat skinned door which, in addition to the
advantage of making installation with ease, shall also
provide superior fireproof effect; further, a smoke pre-
vention strip is installed between the outer sealing ma-
terial and the calcium silicate plate as inner sealing ma-
terial to cooperatively form the side-frames which, when
there is a fire, shall enable the side-frames of the flat
skinned door to achieve the effect of preventing the fire
from spreading through the flat skinned door and pre-
venting the smoke from penetrating through edge-gap of
flat skinned door, especially, the calcium silicate plate as
inner sealing material will not burn to cause deformation
that shall effectively prevent fire and smoke from pene-
trating though edge-gap of the flat skinned door, and keep
the fire and smoke outside the flat skinned door.
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Description
BACKGROUND OF THE PRESENT INVENTION
1. Field of the Present Invention

[0001] The invention relates to an improved fireproof
structure for flat skinned door, particularly the flat skinned
door having side-frames constructed into composite
structure comprising an outer sealing material with align-
ing structure for installation with ease and plural calcium
silicate plates as inner sealing material to cooperatively
form fireproof structure of the flat skinned door.

2. Description of Prior Art

[0002] Conventionally the flat skinned door has its in-
ner side filled with fireproof material such as phenol foam
to form solid inner portion which can prevent fire from
burning through the door leaf to achieve fireproof effect
of the flat skinned door. Therefore, when there is on fire,
and even if the door leaf of the flat skinned door is burned
into ash, the fire resisting material inside the flat skinned
door shall still prevent the fire from burning through the
flat skinned door or prevent the fire from spreading.
[0003] Taking the conventional flat skinned door 10
shown in Fig. 1 and Fig. 2 as an example, the fireproof
effect of flat skinned door 10 is achieved by having the
inner space between door leaf 11 and 12 of the flat
skinned door 10 filled with phenol foam 22 to form solid
inner portion which is then wrapped with magnesium ox-
ide sheet material 23 to form fireproof structure. When
there is on fire, the flat skinned door 10 shall achieve the
effect of preventing the fire from burning through the flat
skinned door 10 by the fire-resisting character of the phe-
nol foam material 22 and magnesium oxide sheet mate-
rial 23.

[0004] However since a top rail 13, a bottom rail 14, a
left stile 15 and a right stile 16 of the above-mentioned
conventional flat skinned door 10 all are normally made
of flammable PVC foam material with poor heat-resist-
ance or made of plastic injection material, wood or steel
which, when there is on fire, are apt to serious bending
deformation, the flame or smoke shall penetrate the flat
skinned door 10 through the edge-gap caused by the
bending deformation of the four edges of the convention-
al flat skinned door 10 due to high temperature of fire.
[0005] Besides, since the structural design for top rail
13, bottom rail 14, left stile 15 and right stile 16 of the
conventional flats kinneddoor 10 does not take into con-
sideration the aligning structure designed for installation
with ease, extra aligning work is always required for in-
stalling the door leaf 11 and 12, the magnesium oxide
sheet material 23, the top rail 13, bottom rail 14, left stile
15 and right stile 16 into correct assembling position.
[0006] Owing to these reasons mentioned above,
there is a necessity and possibility to further improve the
fire-resisting characteristics of the conventional flat
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skinned door 10.
SUMMARY OF THE PRESENT INVENTION

[0007] In view of these, the major purpose of this
present invention is to provide an improved fireproof
structure for flat skinned door which improvement in-
cludes using fire-resisting outer sealing material partic-
ularly with a ligning structure an dusing calcium silicate
plate as inner sealing material to cooperatively form the
side-frames including top rail, bottom rail, left stile and
right stile, and using ceramic fiber plate or fire-resisting
core material to form the solid inner portion of the flat
skinned door. These, in addition to the advantage of mak-
ing installation with ease, shall also provide more supe-
rior fireproof effect, when there is on fire, the side-frames
of the flat skinned door shall achieve the effect of pre-
venting the fire from spreading or burning through the flat
skinned door, particularly, since the inner sealingmaterial
of calcium silicate plate shall not burn to cause distortion,
the flat skinned door can prevent the flame from pene-
trating through the edge-gap of flat skinned door that shall
keep the fire outside the door.

[0008] Another purpose of the invention is to provide
a fireproof structure for flat skinned door which is
equipped with smoke prevention strip installed between
the outer sealing material and the inner sealing material
of calcium silicate plate cooperatively forming the side-
frames to better the effect of preventing the fire and
smoke from penetrating through the edge-gap of flat
skinned door.

BRIEF DESCRIPTION OF THE DRAWING FIGURES

[0009] Fig. 1 is a sectional view of conventional flat
skinned door along a horizontal line to show the fireproof
structure of the conventional flat skinned door construct-
ed with SMC plate.

[0010] Fig. 2 is a sectional view of the flat skinned door
along a vertical line to show the fireproof structure of the
conventional flat skinned door shown in Fig. 1.

[0011] Fig. 3 is a schematic drawing to show the fire-
proof structure of flat skinned door of the invention.
[0012] Fig. 4 is a sectional view along line 4-4 of Fig.
3 for showing the fireproof structure of flat skinned door
of the invention.

[0013] Fig. 5 is a sectional view along line 5-5 of Fig.
3 for showing the fireproof structure of flat skinned door
of the invention.

[0014] Fig. 6 is a structural drawing of an outer sealing
material used on this invention.

DETAILED DESCRITION OF THE PREFERRED EM-
BODIMENTS

[0015] As illustrated in from Fig. 3 to Fig. 6, a flat
skinned door 30 disclosed in this present invention com-
prises two door skins 31 and 32, a side-frames consti-
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tuted by a top rail member 33, a bottom rail member 34,
a left stile member 35 and a right stile member 36, and
a fire-resisting core plate 40 forming a sold inner portion
of the flat skinned door 30, wherein the door skins 31 and
32 are made of sheet molding compound (SMC) of rein-
forced fiber glass plate which surface may have smooth
surface without wood grain or with imitating wood grain,
or have panels, but have rough back surface for increas-
ing the binding force when they are bond together with
side-frames and core material.

[0016] The side-frames of flat skinned door 30 includ-
ing the top rail member 33, the bottom rail member 34,
the left stile member 35 and the right stile member 36
are formed into composite structure comprising an inner
sealing material 37 and an outer sealing material 39.
[0017] Wherein the inner sealing material 37 of the
side-frames of flat skinned door 30 is made of light weight,
high strength, fire-resisting and fire-retarding whole piece
calcium silicate plate or whole piece ceramic fiber plate
or made of more than one piece of calcium silicate plate
or more than one piece of ceramic fiber plate to form
multiple-layer structure that provides the characteristics
of fire-resisting and fire-retarding of the inner sealing ma-
terial 37 of the flat skinned door 30.

[0018] Similarly the outer sealing material 39 of the
side-frames of flat skinned door 30 is also made of light
weight, high strength, fire-resisting and fire-retarding fib-
erreinforced plastics (FRP), reinforced glass fiber (GFR)
or reinforced carbon fiber (CFR) by pultrusion process
toformthe structured as shown in Fig.6, thatalso enables
the characteristics of high strength, fire-resisting and fire-
regarding of the outer sealing material 39 of the flat
skinned door 30.

[0019] In addition, since the inner sealing material 37
of forming the side-frames of the flat skinned door 30 is
made of fire-resisting, fire-retarding calcium silicate plate
or ceramic fiber plate, if the outer sealing material 39 is
chosen to use PVC which is less fire-resisting and fire-
retarding or to use steel or wood, and if the outer sealing
material 39 is destroyed by fire, the flat skinned door 30
of the invention shall still achieve the effect of preventing
the fire from burning through the flat skinned door 30 or
penetrating through the edge-gap of the flat skinned door
30. Therefore, it means that the outer sealing material
39 of flat skinned door 30 of the invention may be chosen
to use steel or wood without affecting its fireproof effect.
[0020] The fire-resisting core plate 40 for forming an
inner solid portion of flat skinned door 30 of the invention
is made of lightweight, high strength, fire-resisting and
fire-retarding whole piece ceramic fiber plate which shall
achieve the effect of keeping fire outside the flat skinned
door 30, and prevent fire from spreading and penetrating
the flat skinned door 30.

As shown in Fig. 6, the outer sealing material 39 of this
present invention comprises a sealing portion 39a, a first
aligning rib 39b and a second aligning rib 39c. And, there
is a mounting groove 39e for positioning and installing
the inner sealing material 37 is naturally formed and de-
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fined from a space surrounded by the sealingportion 39a,
the first aligning rib 39b and the second aligning rib 39c,
and there is an aligning groove 39f is also formed on the
first aligning rib 39b and the second aligning rib 39c for
supporting and positioning the door skins 31 and 32 re-
spectively.

[0021] Therefore, as illustrated in Fig. 4 and Fig. 5,
when installing the inner sealing material 37 as side-
frames of the flat skinned door 30, the installation work
shall be done simply by inserting the inner sealing ma-
terial 37 to the mounting groove 39e of outer sealing ma-
terial 39 to which the shape of the inner sealing material
37 is correspondingly preformed for easy connection.
[0022] Similarly, when installing the fire-resisting core
plate 40 or installing each door skins 31 or 32 to flat
skinned door 30, the fire-resisting core plate 40 can be
easily and rapidly installed by way of being directly in-
serted inside the side-frames of the flat skinned door 30
after the side-frames for the flat skinned door 30 having
been assembled together, and each door skin 31 or 32
can be easily and rapidly installed with a rapid alignment
effect and installation achieved simply by inserting the
door skin 31 or 32 separately into the aligning groove 39f
preformed on the first aligning rib 39b and the second
aligning rib 39c of the outer sealing material 39.

[0023] Particularly, the side-frames of the flat skinned
door 30 of the invention is tightly and completely sealed
and wrapped by the sealing portion 39a of the outer seal-
ing material 39 to increase the structure strength of the
flat skinned door 30, and the side-frame of the flat skinned
door 30 are constructed with the inner sealingmaterial
37 and the outer sealingmaterial 39 to cooperatively form
fire-resisting and fire-retarding composite structure, also
the inner portion of the flat skinned door 30 is made of
whole piece ceramic fiber plate to form fire-resisting core
plate 40. These provide a fireproof structure for flat
skinned door 30 comprising a composite structural side-
frames with whole piece fire-resisting core plate 40 inside
which possesses not only the characteristic of high fire-
resisting but also the special advantage of no deforma-
tion to significantly improve the fireproof effect of the flat
skinned door 30 in preventing fire from burning or pene-
trating through the flat skinned door 30.

[0024] In addition, a smoke prevention strip 50 may be
further installed in the mounting groove 39e of the outer
sealing material 39, so that the side-frames of the flat
skinned door 30 of the invention shall be equipped a
smoke prevention strip 50 between the outer sealing ma-
terial 39 and the inner sealing material 37 to prevent the
smoke or fire frompenetrating through edge-gap of the
flat skinned door 30 of the invention.

[0025] Further, the combination of variety appearance
design for the portion between the first aligning rib 39b
and second aligning rib 39c of the outer sealing material
39 can decorate the flat skinned door 30 with variety of
patterns and ornaments.

[0026] Taking the flat skinned door 30 shown in from
Fig. 3 to Fig. 6 as an example of embodiment of the in-
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vention, the outer sealing material 39 used on the flat
skinned door 30 has been made its second aligning rib
39c extended out wardly to form an extended edge-rim
39d for the purpose of decoration. Accordingly, various
different appearance of the flat skinned door 30 can be
therefore obtained only by varying the ornament design
to the edge-rim 39d of the outer sealing material 39.

[0027] Although the example as illustrated above has
been described in its more preferred embodiment, the
partial changes or modifications which may be made
without departing from the spirit of the invention, and is
apparent to those skilled in the art shall still be considered
as covered by the appended claims of the invention.

Claims

1.  Animproved fireproof structure for flat skinned door
comprising two door skins (31, 32), a side-frames
constituted by a top rail member (33), a bottom rail
member (34), a left stile member (35) and a right stile
member (36), and a fire-resisting core plate (40)
forming a sold inner portion, characterized in that
the side-frames is constructed with an inner sealing
material (37) and an outer sealing material (39) to
form a composite structuralside-frames, and the out-
er sealing material (39) is structured to comprise a
sealing portion (39a) for sealing four edges of flat
skinned door, a first aligning rib (39b) and a second
aligning rib (39c) both carrying a aligning groove
(39f) for inserting the door skins (31, 32), and
amounting groove (39e) provided for installing the
inner sealingmaterial (37).

2. Theimproved fireproof structure for flat skinned door
of claim 1, characterized in that an extended edge-
rim (39d) is extended outwardly from the second
aligning rib (39c) of outer sealing material (39).

3. Theimproved fireproof structure for flat skinned door
of claim 1, characterized in that a smoke preven-
tion strip (50) is installed in the mounting groove
(39¢) between the outer sealing material (39) and
the inner sealing material (37).

4. Theimproved fireproof structure for flat skinned door
of claim 2, characterized in that a smoke preven-
tion strip (50) is installed in the mounting groove
(39e) between the outer sealing material (39) and
the inner sealing material (37).

5. Theimproved fireproof structure for flat skinned door
of claim 1, 2, 3 or 4, characterized in that the outer
sealing material (39) is fiber reinforced plastic, rein-
forced glass fiber or reinforced carbon fiber.

6. Theimproved fireproof structure for flat skinned door
of claim 1, 2, 3 or 4, characterized in that the inner
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10.

sealing material (37) is constructed with whole piece
calcium silicate plate or ceramic fiber plate.

The improved fireproof structure for flat skinned door
of claim 1, 2, 3 or 4, characterized in that the inner
sealing material (37) is multiple-layer structure con-
structed with more than one piece of calcium silicate
plate or ceramic fiber plate.

The improved fireproof structure for flat skinned door
of claim 5, characterized in that the inner sealing
material (37) is multiple-layer structure constructed
with more than one piece of calcium silicate plate or
ceramic fiber plate.

The improved fireproof structure for flat skinned door
of claim 1, 2, 3 or 4, characterized in that fire-re-
sisting core plate (40) is constructed with ceramic
fiber plate.

The improved fireproof structure for flat skinned door
of claim 8, characterized in that fire-resisting core
plate (40) is constructed with ceramic fiber plate.



EP 1712 720 A1

15 1 213 ll2
|

T .s
IIIIIIII}IIIII/I///I//III/III/I//II//II///III///I///YI/III/ ’7]///1,//////////]//////II///I/ FTLTIIIIINS
¥ PR 2 L n < g P

" R
7 " . L s Ta, L,
. . X L

a.

- ‘e P -

e -

ca o . "%

L. e e - L a- - 4 s
T 77 77777 77T ITII77 7777777727777 77 227777, IISTITTI IS IT IS IIIIIIIIIIIIIIIIIIII
i

22 1 22 23 16

13

AAUAMLLRARARRARRR Y,

23

23 : 4“' .:

/'*4'_ R
4"".~ "ot

R ] | S—
19—l s

LY

ALAALLAMALLLIALLRRRL AR \\\\\\\\\';\ AR S EIRNS TS RRNNANS

22

AAAAAAMALLASMLALATMRARRRR LR RN Y

T —
7 PR 7
o R’
ja <. . 4
23 « 4
Y " /
4: 4. :.".'5
7 K
"‘: o 2
1 22
..«
1
;‘"41 L -_’
;‘-. . 4,‘
23 ]+ N 23
7
%0 4:.2
/R
4 - . Y
/8 Y
1. R7
I Vi
- 7
/ - Y
1 /
2R N7
. :
7 ;
. 5
4 i U
Vi
/ /
A
5 14
7 H
/ s
Vi




EP 1712 720 A1

39d

»
o O N
— w N

N

L
W77

o
<t

37

32

Fig. 5

31

)

Vi)

V7

37

il
w

_
@ \

33 39

4

L —39f
39

39d 394

39f
39c

(U]
—~—— Pr) o)
i ™ P
|
A N A Y
/S T/, L /. D2,
/LTS T TS/ / b 2T 7\
¥ Z Z ZRELLTZ
NS v _ B
w/ \ 9 - = 3 .
2N v A.oo oS
. .- A . <
& ”ﬁ ) - ¥ Q o .
N, o e
—L NN e o =
AN R . R @
. W
s S e pa o N
N ¢ : v
A .oV .o .
NN . . -
A // - v. < .a
/ N v . ’
Ny s 9
N/ v g —d
“ // 4. « . . o
o\ m R - 9
SN . L < - M . - nqu OAsxu
D7 ZTL TR, T2,
/4 Z ZZ L L LD LE 27 Z
| | G L L LG AL C LR, B RO LLC XD ZCZEZ L Z
DA S SANANANANNINNNNSNNNNN N AN N AN\ AN NN\
| |
m [=2]
! ™ W
e o
[Te}
y—t
o~ o
C O o _ 4
o / )
. & / ¥
. v L ]
1) .
S ol K o S 20
«” . | ™ o N
/ LR o
P e VV s [,

Fig. 3



—

EPO FORM 1503 03.82 (P04C01)

D)

EP 1712 720 A1

European Patent
Office

EUROPEAN SEARCH REPORT

EP 05 00 7854

Application Number

DOCUMENTS CONSIDERED TO BE RELEVANT
Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X US 3 512 305 A (HOWARD C. MULTER) 1,5,6,9,| EO6B5/16
19 May 1970 (1970-05-19) 10 EO6B3/82
Y * column 1 - column 4; figures 3,6 * 2-4,7,8
Y GB 2 365 051 A (* C & C MARSHALL LIMITED) |2
13 February 2002 (2002-02-13)
* figure 1 *
Y DE 88 01 361 Ul (SCHROEDERS, THEO, 5140 3,4
ERKELENZ, DE) 24 March 1988 (1988-03-24)
* page 7, last paragraph *
Y DE 24 49 232 Al (PROMAT GESELLSCHAFT FUER |7,8
MODERNE WERKSTOFFE MBH & CO KG)
29 April 1976 (1976-04-29)
* figure 1 *
A US 5 839 252 A (BERGHORN ET AL) 1
24 November 1998 (1998-11-24)
* figure 1 *
..... TECHNICAL FIELDS
A US 3 225 505 A (LYTZ LUCIAN C) 1 SEARCHED (PO
28 December 1965 (1965-12-28) EO6B
* figure 3 * EO4B
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 16 February 2006 Baath, S
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A technological background e e et et r e
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document




EPO FORM P0459

EP 1712 720 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 05 00 7854

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

16-02-2006
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 3512305 A 19-05-1970  NONE

GB 2365051 A 13-02-2002  NONE

DE 8801361 Ul 24-03-1988  NONE

DE 2449232 Al 29-04-1976  NONE

US 5839252 A 24-11-1998 CA 2286260 Al 15-10-1998
CN 1256620 A 14-06-2000
EP 0975250 Al 02-02-2000
IL 132181 A 01-12-2002
WO 9844825 Al 15-10-1998

US 3225505 A 28-12-1965  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82




	bibliography
	description
	claims
	drawings
	search report

