FIRE LI M TI NG SCREEN ARRANGEMENT W TH WALK- THROUGH FEATURE BACKGROUND OF
THE I NVENTION Field of the Invention The present invention rel ates
‘generally to a fire-limting and smoke limting construction for preventing
fire frompropagating and snoke fromdiffusing within a builchég% Mor e
specifically, Wphgetsmégntion relates to a fire limting screen ﬁgﬂﬁgﬁﬁht
enpl oyi ng"a non-conbustible or fire-resistiye screen formed with a gl ass
fiber fabric or silica cloth or the like, with a wal k-through feature
permtting people to easily pass through.
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Description of the Related Art It has been required to set fire limt zones
and snoke Iimt zones within a relatively large buildings and to further
"set refugee path so as to prevent fire from propagati ng and snoke from
diffusing, and to facilitate evacuation. In view of this, fire-proof

bul khead, snokgosnsar. fire shutter, fire retardi ng door andeCivpsziobdas ar e
desi gnedly arranged. As is well known, the fire shutter is a steel shutter
having a fire resistant property. Typically, the fire shutter has a
construction, in which a plurality of slats are connected via flexible
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el ectric notor or the like. The fire shutter is operative between a state
where it is rolled up and stored in the upper portion of the boundary of
‘the fire limt, in the normal state, and a state where it is pulled down or
‘devel oped to cl ose opening portion of the building at the occurrence of
fire. In view giobhsseipat ure, the fire shutter may not be bui | tROTHPYN4YY; 1 ¢
retardi ng'door. Once the fire shutter is-pwled down or devel oped, people
cannot pass through the shutter. In order to certainly provide refugee path
for the people, it becones necessary to provide the fire retarding
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2 door in the vicinity of the fire shutter. Typically, the fire retarding
door is designed to be automatically closed at the occurrence of fire and
can open at any tinme in the evacuating direction. If a |large nunber of

fire-proof bul kheads are provided in various place in the building, fire

“proofing and SWAF of i ng performance can be enhanced. However/IPa7i0041$ not
practical to provide large nunber of suchgfire-proof
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bul kheads di sregarding the original and desired functionality or

conveni ence of use. Furthernore, various factors, such as matching with
wal | surface in design, storage space in the nornmal state, easiness of
evacuation at energency, installation cost have to be considered to trouble
'the desi gner. ,OF THE | NVENTI ON The inventors have nad®C8¥PYMde
research and devel opnent for a fire limiigng screen arrangenent which can
‘be easy to inplement with enploying a flexible heat resistive and
fire-proofing cloth screen at | ow cost, requires snaller
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space for storage, denonstrates relatively high fire-proofing and
snoke-retardi ng perfornmance, and can permt people to pass through in the
‘closed condition to facilitate evacuation at energency. The basic idea of a
wal k through type fire limting screen arrangenent to separate an interior
.space of the bﬁ#%&zby means of fire-proofing screen extendipg/Psmosmdhe
ceiling to the oor, and to formone or_gwe slits extending from
.internedi ate hei ght position between the ceiling surface and the fl oor
'surface at appropriate positions for providing refugee path. By enpl oying
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screen, the slit can be easily wden by hand to permt the people to pass
t hr ough. 3 Advanci ng such idea, research and devel opnent has been
progressed with repeating production of prototype and experi nental
evacuation. As a result, it has been found that it is not easy to achieve
‘bot h of enhanceggyvaskéss e- proofi ng and snoke-proofing perfor maneCT 7400139
refugee path (enhancing -7 -
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heat isol ation and snoke bl ocki ng performance) for the fire screen forned
with the slit and easiness to pass through the slit. Nanely, when a person
.passes through the silted refugee path, the person widens the slit by hand
and body to pass through. If the w dened gap is remained even after .the

person past thggeghsgiie slit, the remained relatively w de gapcuEirsThais
degrade fire-proofing and snoke-proofinggperformance significantly. On the
ot her hand, when neasure is taken to quickly restore the original screen
state quickly after the person passes through the slit, it can serve to
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The present invention has been worked out in view point of the finding set
forth above and based on the results of various research and experi nents.
Therefore, it is an object of the present invention to provide a fire
limting screen arrangenent wi th wal k-through feature, which can be easy to
i npl enent with @giaséapg a flexible heat resistive and fire-pr BOTARIFOMLYH h
screen at 'l ow cost, requires smaller spaceg for storage, denonstrates
relatively high fire-proofing and snoke-retardi ng performance in
effectively closing opening in the building, and can permt people to

easily pass t{mazoh I mRRHCEGSEIFPEEFEL B0 to facilitate evacuati on at
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According to one aspect of the invention, a wal k-through type fire-limting
screen arrangenent conprises: a non-conbustible or fire-proof screen
drooping froma ceiling or a beamfor isolation of an interior space of a
buil ding; at |east one slit portion extending vertically down to 4 the
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a predetermined width of closure flap portion associated with the at | east
one slit for closing the slit portion with a predeterm ned overl ap between
the at |east one slit portion and the closure flap portion; a main weight
bar horizontally fixed along the |ower end of the screen except for the
closure flap pokioemsesa sub-wei ght bar horizontally fixed al on@CFIRITIO0MR
end of the closure flap portion. In one enfpadi nent, the closure flap
portion may include nutually separated a front side flap and a back side
flap, the front side flap and the back side flap being fornmed with a
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plurality of slits extending vertically to the lower ends for dividing into
a plurality of flap strips, respectively, and the positions of the slits
formed in the front side flap being transversely shifted to the positions
‘of the slits formed in the back side flap so as hot to overlap to each

other. The mai Ryyoisseiz bar may be a single bar nmenber having adifrer/00419
i ntermediate portion |ocated right below t{he closure flap portion in the

screen, which bar internediate portion is not fixed to the |ower end of the
screen. According to another aspect of the invention, a wal k-through type
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a plurality of non-conbustible or fire-proof small w dth screens arranged
in alignment and drooping froma ceiling or a beamfor isolation of an
interior space of a building; at |east one slit portion extending
vertically down to the |lower end of the snmall width screens; weight bars
horizontal Iy figgeyusdepg the lower end of each of the smaller RETAPAT00419
screens; at |east one of the smaller wid:hsscreens being forned
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5 wth aplurality of slits extending vertically to the |ower end for
defining a refugee path; and take-up devices arranged on the ceiling and
‘respectively associated with the smaller width screens for extracting and
retracting the screen independently of the other. In one enbodi nent, the
wei ght bar fixqgpbmmsefpe smaller width screen as a first wei ghtpcivaponsdytohave
ii;ahgut-out' at the front side at the porti_olq where the screen overlaps with
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adj acent screen and the weight bar fixed to another smaller width screen

| ocat ed adj acent the one smaller width screen as a second wei ght bar may
have a cut-out at the back side at the portion where the screen overl aps
with the one screen. BRI EF DESCRI PTI ON OF THE DRAW NGS The present
invention will Wwoemsaestood nore fully fromthe detail ed descPCHuPaINe4Pven
her ebel ow and from the acconpanyi ng drawiLngs. of the preferred enbodi nent of
t he invention, which, however, should not be taken to be |limtative to the
present invention, but are for explanation and understanding only.
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In the drawings: Fig. 1 is a perspective view of the first enbodi nent of a
wal k-t hrough type fire limting screen arrangenent according to the present
invention; Fig. 2 is a front elevation of a nodification of the first
enbodi ment of a wal k-through type fire limting screen arrangenent

accordi ng towownasgagsent invention; Figs. 3A and 3B are pl a TREFR04A} ¢ he
wal k-t hrough type fire limting screen arrangenent of Fig. 2; Fig. 4is a
per spective view of another nodification 8f the first enbodi ment of a

wal k-t hrough type fire limiting 11

FIG.1
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screen arrangenent according to the present invention; 6 Figs. 5A and 5B
are enlarged partial sections of the wal k-through type fire [imting screen
arrangenent of Fig. 4; Fig. 6 is a perspective view of a further

nmodi fication of the first enbodi nrent of a wal k-through type fire limting

screen arranggméssccording to the present invention; Fig. PGRIRIFOMIL ont
el evation of the second enbodi nent
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of a wal k-through type fire limting screen arrangenent according to the
present invention; Fig. 7B is a plan view of the wal k-through type fire
limting screen arrangenent of Fig. 7A; Fig. 8Ais a front elevation of a
nodi fication of the second enbodi nent of a wal k-through type fire limting
screen arrarggghisesaccording to the present invention; Fig.PCGBPIH0AII| an
view of the wal k-through type fire |imting screen arrangenent of Fig. 8A
Fig. 9is a front elevation of the third enbodi mrent of a wal k-through type
fire linmiting screen arrangenent accordilfg

b R b5a 40
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to the present invention; Fig. 10 is a plan view of the wal k-through type
fire limting screen arrangenent of Fig. 9; Fig. 11 is a front elevation of
a nodification of the third enbodi nent a wal k-through type fire limting
screen arrangenent according to the present invention; Fig. 12 is a plan
view of the wabdmiskeough type fire limting screen arrangempCriieszondg. 11,
Fig. 13 is an enlarged section of the major part of the wal k-through type
fire limting screen arrangenent of Fig. 12; Fig. 14 is a perspective view
of the fourth enbodi nent 4/16 '

FIG.4




of a wal k-through type fire limting screen arrangenent according to the
present invention; Fig. 15 is an enlarged perspective view of the major

part of the wal k-through type fire limting screen arrangenent 7 of Fig.
14; and Fig. 16 is an enlarged perspective view of another major part of
the wal k-t hr swgdmsisgqee fire limting screen PCT/IP97/00419
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arrangenment of Fig. 14. DESCRI PTI ON OF THE PREFERRED EMBODI MENT The present
invention wll be discussed hereinafter in detail in ternms of the preferred
enbodi ment of the present invention with reference to the acconpanying
drawi ngs. In the follow ng description, nunerous specific details are set
forth in ordewowwsssanvi de a t horough understandi ng of the prRCEKRI7/I00419

invention. It will be obvious, however, to those skilled in the art that
the present invention may be practiced without these specific details. In
ot her instance, well-known structures aB¢iéot shown in detail in order to
avoi d -

FIG.6
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unnecessarily obscure the present invention. The general construction of
the first embodi ment of a wal k-through type fire limting screen
arrangenent according to the present invention is showmn in Fig. 1. The
shown fire I|n1t|ng screen arrangenent is primarily constructed with a
for med mﬁth ﬁnbustible or fire-proof screen 1, such BETEPIFORIL f| ber
fabric S|I|ca cloth or the like (hereinafter sinply referred to as

"fire- proof screen"). The fire-proof screen 1 is rolled up on a shaft 2
arranged horizontally on a ceiling or a7am The screen droops to reach a
floor surface by its own weight. On the other hand, at both sides of the

FIG.7
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fire-proof screen 1 contacts on a wall
separate an opening portion in the building. At this tineg,

surface or

a colum surface to
in order to

elimnate a gap between both side portions of the fire-proof screen 1,

guide rails (not shown and wll

the colum s

a2 Wt hin channel

both side edges of the fire-proof screen are 8

1b-

8/16-

FIG.8
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received within the channel grooves. The shaft 2 is coupled with a take-up
driving device for extracting and retracting the fire-proof screen by an

el ectric nmotor, The entire fire-proof screen is rolled up or retracted
beneath the ceiling. At the center portion of the fire-proof screen, a slit
portion 3 exiygirzvertically and reaching the | ower end i BCT/APITOMHII By
separating the fire-proof screen 1 a the slit portion 3 into left and
right, a screen door portion is forned. On the other hand, in order to
prevent formation of gap, the left and ¥1@ht screens are overlapped in an

© Ko
-—
) ) e
] Y
1 [ :
1
( ]
>
© <
O-~-~_ » :
0 -~ ':‘g_\\m
N~ 2+ > <t
\ N ,’
L] A Y 1
., \\ :_-.g'\
----- *----——---———-—-—--‘->&-4
‘ ~§t
-
1]
s
........................ L1
L]
L
t
18
o SE—— H
(_'j i >3
II ........................ - 3 -
[ ]
L]
® 3
AT I T P
--------:L -------------- .:.1 w
1
(]
}
-~ L
2] 1
() frommmemmmmmmmmmmmemeees 52 I
[ 1
) 3
>
‘>

3] *

N~ :,
2:‘k~“\c
>
¢ <
H

. ]
I —
©0




appropriate anmount. An overlapping nmargin is preferably 30 to 50 cm At the
| oner end of the fire-proof screen 1, except for the left and right
portions of the predetermned length in the slit portion 3 form ng the
screen door portion, main weight bars 4a and 4b are fixed horizontally. In
this enbodi nand 9iseez nai n wei ght bar is formed as two separ RCTHPHIN041S
menbers. The two separate bars 4a and 4b are fixed to the | ower ends of the
fire-proof screen in spaced apart relationship except for the | ower end of
the center portion. The portion where th@/geo main wei ght bars 4a and 4b
are not fixed, nanely the -
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portions of the predeterm ned length of the fire-proof screen at the slit
portion 3, left and right independent sub-weight bars 5a and 5b are
horizontally fixed. On the other hand, the tip ends of the left and right
I ndependent sub-wei ght bars 5a and 5b corresponding to overl appi ng margin
of the fire-wowhsagreen 1 at the slit portion 3 are over| apprsesrnodie
hori zontal direction. The overlapping portion R of the sub-weight bars 5a
and 5b form conplenentary configuration. In the overlapping portion R of
the bars 5a and 5b, both sub-wei ght barld/#4 and 5b are
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9 mutually drawn by nmagnetic force of permanent magnets.
condi ti on dependi ng upon gravity,

vertically. At this condition,
sub-wei ght bars 5a and 5b are placed in alignment as shown in Fig. 1
substanti al lwoewssgep is forned in the slip portion 3 wth tFE/IPIHMLYPI NQ
By the owmn weight of the fire-proof screen 1 and additi onal
of the weight bars 4a, 4b, 5a

mar gi n.

FIG.12

40

In the free

entire fire-proof screen 1 droops

the main weight bars 4a and 4b and the
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and 5b, the screen 1 does not easily flit by alittle wind pressure or
pressure difference to maintain stable condition. By this, substantially
high level fire propagation preventing performance and snoke limting
performance are realized. At the energency, person nmay easily pass through
the slit porwoomwsstepf the fire-proof screen 1. Wil e the SCPECHIPIT/ON4E9
overlaps at the slit portion 3, by depressing the screen cloth |ocated at

t he backsi de of the overlap by human hand or body in the direction x of

Fig. 1, overlapping portion R at the #Bfl€nds of the sub-wei ght bars 5a and
5b are released away fromeach other to forma large gap at the slip
portion

FIG.13
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3. Thus, people may easily pass across the fire-proof screen. Even fromthe
ot her side, the people may easily pass across the fire-proof screen. Figs.
2, 3A and 3B show a nodification of the first enbodi nent of the

wal k-t hrough type fire limting screen arrangenent according to the present
i nvention. | wobmsséown enbodi nent, the main wei ght bar 40 ipcrawstemsn bar
internmedi ate portions 41 | ocated right below the portion of the

predeterm ned |l engths of the left and right portions of the slit portion 3
at the lower end of the fire-proof screengignd bei ng not coupl ed vvlth t he
foregoi ng predeterm ned |engths of
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| eft and right portions. In the normal state, the bar intermedi ate portions
41 are integrated together with the bar 10 main bodies 42 and 43 to form
an aligned bar. It should be noted that bar main bodies 42 and 43 formthe
mai n-wei ght bars 4a and 4b in the first enbodinment of Fig. 1. On the other
hand, the sukyowisgkfz bars 5a and 5b and the bar internedi at @ecparsnmoodisdl are
magnetically drawn to each other. It should be

16/16
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noted that the reference nuneral 6 in Fig. 2 denote guide rails. Figs. 4,
5A and 5B are another nodification of the first enbodi nent of the

wal k-t hrough type - fire limting screen arrangenent according to the present
i nvention. The main weight bar 40 includes a bar internediate portions 41

| ocat ed_ri ghtwioshessst he portion of the predeterm ned | engt hspof/sromeodief t
and ri-ght portions of the slit portion 3 at the | ower end of the fire-proof
screen 1 and being not coupled with the foregoing predeterm ned | engths of
left and right portiaons. In the normal statel6/iBe bar intermediate portions
41 are -

FIG.16




I ntegrated together with the bar main bodies 42 and 43 to forman aligned
‘bar. In the shown nodification, one of left and right sub-weight bars 5a
and 5b nutual ly i ndependent of each other contacts one side of the bar
internedi ate portion 41, and the other sub-weight bar 5b contacts with the
other side of the bar internediate portion 41. Here, the sub-weight bars 5a
and 5b and the bar internediate portions 41 are nutually drawn to each

ot her by magnetic force of the pernanent gnhets. As clearly shown in Fig.
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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates generally to a
fire-limiting and smoke limiting construction for preventing
fire from propagating and smoke from diffusing within a
building. More specifically, the invention relates to a fire
limiting screen arrangement employing a non-combustible or
fire-resistive screen formed with a glass fiber fabric or
silica cloth or the like, with a walk-through feature
permitting people to easily pass through.

Description of the Related Art

It has been required to set fire limit zones and smoke
limit zones within a relatively large buildings and to further
set refugee path so as to prevent fire from propagating and
smoke from diffusing, and to facilitate evacuation. In view
of this, fire-proof bulkhead, smoke screen, fire shutter, fire
retarding door and the like are designedly arranged.

As is well known, the fire shutter is a steel shutter
having a fire resistant property. Typically, the fire shutter
has a construction, in which a'plurality of slats are
connected via flexible linkages to be rolled up by means of an
electric motor or the like. The fire shutter is operative
between a state where it is rolled up and stored in the upper
portion of the boundary of the fire iimit, in the normal
state, and a state where it is pulled down or developed to
close opening portion of the building at the occurrence of
fire. In view of the nature, the fire shutter may not be
built-in the fire retarding door. Once the fire shutter is
pulled down or developed, people cannot pass through the
shutter. In order to certainly provide refugee path for the

people, it becomes necessary to provide the fire retarding



and the columm surface so that the both side edge portions of the screen
are received within the channel grooves of the guide rails 6. It should be
noted that, in the shown enbodi nent, the biparting construction has been
.di scussed, the present invention is, of course, applicable for single
:SWi ng construction. Fig. 6 shows a further nodification of the first

enbodi ment applied for the single swi ng t%Pe screen

door in the vicinity of the fire shutter. Typically, the fire
retarding door is designed to be automatically closed at the

" occurrence of fire and can open at any time in the evacuating
direction.

If a large number of fire-proof bulkheads are provided
in various place in the building, fire proofing and
smoke-proofing performance can be enhanced. However, it is
not practical to provide large number of such fire-proof
bulkheads disregarding the original and desired fuhctionality
or convenience of use. Furthermore, various factors, such as
matching with wall surface in design, storage space in the
normal state, easiness of evacuation at emergency,
installation cost have to be considered to trouble the
designer.

SUMMARY OF THE INVENTION

The inventors have made extensive research and
development for a fire limiting screen arrangement which can
be easy to implement with employing a flexible heat resistive
and fire-proofing cloth screen at low cost, requires smaller
space for storage, demonstrates relatively high fire-proofing
and smoke-retarding performance, and can permit people to pass
through in the closed condition to facilitate evacuation at
emergency.

The basic idea of a walk through type fire limiting
screen arrangement to separate an interior space of the
building by means of fire-proofing screen extending from the
ceiling to the floor, and to form one or more slits extending
from intermediate height position between the ceiling surface
and the floor surface at appropriate positions for providing
refugee path. By employing flexible silica cloth as the
screen, the slit can be easily widen by hand to permit the

people to pass through.



arrangenment. In the shown enbodi nent, the sub-weight bar is constructed
with only bar 8a. Figs. 7A and 7B show t he second enbodi nent of the

wal k-through type fire-limting screen arrangenment according to the present
i nvention. The screen 1 has a screen nmain body portion |b which is fornmed
wi th an opening portion la for the refugee path, at the predeterm ned
position. The opening portion |la of the sgf een mai n body portion | b reaches
the lower end. The screen .1 also includes*a closure flap portion 1c which

is arranged for cl %%'[ 2\ tJ_FE% %Ql%?'ng% Ortr'e%%alr%ha%qld HeSRUYpand Had rf:‘?a-en

screen mai n body p
progressed with repeating productlon of prototype and

experimental evacuation. As a result, it has been found that
it is not easy to achieve both of enhancement fire-proofing
and smoke-proofing performance of the refugee path (enhancing
heat isolation and smoke blocking performance) for the fire
screen formed with the slit and easiness to pass through the
slit. Namely, when a person passes through the silted refugee
path, the person widens the slit by hand and body to pass
through. If the widened gap is remained even after the person
past through the slit, the remained relatively wide gap should
degrade fire-proofing and smoke-proofing performance
significantly. On the other hand, when measure is taken to
quickly restore the original screen state quickly after the
person passes through the slit, it can serve to interfere
passing through of the people.

The present invention has been worked out in view point
of the finding set forth above and based on the results of
various research and experiments. Therefore, it is an object
of the present invention to provide a fire limiting screen
arrangement with walk-through feature, which can be easy to
implement with employing a flexible heat resistive and
fire-proofing cloth screen at low cost, requires smaller space
for storage, demonstrates relatively high fire-proofing and
smoke-retarding performance in effectively closing opening in
the building, and can permit people to easily pass through in
the closed condition to facilitate evacuation at emergency.

According to one aspect of the invention, a
walk-through type fire-limiting screen arrangement comprises:

a non-combustible or fire-proof screen drooping from a
ceiling or a beam for isolation of an interior space of a
building;
| at least one slit portion extending vertically down to



portion. In the shown enbodi nrent, the wdth of the opening portion |a
becones smaller at | ower portion. Both side portions of the closure flap
portion 1c has the uniformw dth. Thus, the width of the overl apping
portion of the closure flap portion 1c with the screen nain body portion |b
Is greater at the | ower portion. Smal | er overl appi ng portion nmay reduce
I nterference upon passing through. On the pther hand, the main weight bar
40 is horizontally arranged over the substantially entire width of the

| ower end qfy. .t he e T, ' j ght bar 40 is fixed to the |ower end
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of the screen nai por t1on
a predetermined width of closure flap portion

associated with the at least one slit for closing the slit
portion with a predetermined overlap between the at least one
slit portion and the closure flap portion;

a main weight bar horizontally fixed along the lower
end of the screen except for the closure flap portion;

a sub-weight bar horizontally fixed along the lower end
of the closure flap portion.

In one embodiment, the closure flap portion may include
mutually separated a front side flap and a back side flap, the
front side flap and the back side flap being formed with a
plurality of slits extending vertically to the lower ends for
dividing into a plurality of flap striés, respectively, and
the positions of the slits formed in the front side flap being
transversely shifted to the positions of the slits formed in
the back side flap so as not to overlap to each other.

The main weight bar may be a single bar member having a
bar intermediate portion located right below the closure flap
portion in the screen, which bar intermediate portion is not
fixed to the lower end of the screen.

According to another aspect of the invention, a
walk-through type fire-limiting screen arrangement comprises:

a plurality of non-combustible or fire-proof small
width screens arranged in alignment and drooping from a
éeiling or a beam for isolation of an interior space of a
building; _ -

at least one slit portion extending vertically down to
the lower end of the small width screens;

weight bars horizontally fixed along the lower end of
each of the smaller width screens;

at least one of the smaller width screens being formed



IS separated fromthe closure flap portion Ic closing the opening portion
la. On the I ower end of the closure flap portion 1c, a sub-weight bar 8 is
‘fixed horizontally. In the main weight bar 40, the portion |ocated right
bel ow the closure flap portion 1c is cut-out at the upper portion and is
formed to be thinner for fixing to the screen main body portion |b. The

t hi nner portion of the main weight bar 40§:s 12

with a plurality of slits extending vertically to the lower
end for defining a refugee path; and

take-up devices arranged on the ceiling and
respectively associated with the smaller width screens for
extracting and retracting the screen independently of the
other. _ ‘
' In one embodiment, the weight bar fixed to one smaller
width screen as a first weight bar may have a cut-out at the
front side at the portion where the screen overlaps with the
adjacent screen and the weight bar fixed to another smaller
width screen located adjacent the one smaller width screen as
a second weight bar may have a cut-out at the back side at the
portion where the screen overlaps with the one screen.

BRIEF DESCRIPTION OF THE DRAWINGS '

‘The present invention will be understood more fully
from the detailed description given herebelow and from the
accompanying drawings of the preferred embodiment of the
invention, which, however, should not be taken to be
limitative to.the present invention, but are for explanation
and understanding only.

In the drawings:

Fig. 1 is a perspective view of the first embodiment of
a walk-through type fire limiting screen arrangement according
to the present invention;

" Fig. 2 is a front elevation of a modification of the
first embodiment of a walk-through type fire limiting screen
arrangement according to the present invention;

Figs. 3A and 3B are plan views of the walk-through type
fire limiting screen arrangement of Fig. 2;

Fig. 4 is a perspective view of another modification of
the first embodiment of a walk-through type fire limiting

screen arrangement according to the present invention;



| ocated in substantially parallel in contact with the sub-weight bar 8 on
the central cut-out portion. The sub weight bar 8 is constrained from
‘movenent relative to the main weight bar 40 in dynam cally | oose manner so
that it may displace in significant anmount relative to the main weight bar
as exerted the external force when the person passes through the opening.
Unl ess the external force is exerted, the gonstraining force of the
coupling means returns the predeterm ned éfrangenent position with

substant el |y £0n F440 o dbd "o A4 A e Pabhar e Fha bk SO
walk-through type fire limiting screen arrangement of Fig. 4;

Fig. 6 is a perspective view of a further modification
of the first embodiment of a walk-through type fire limiting
screen arrangement according to the present invention;

Fig. 7A is a front elevation of the second embodiment
of a waik-through type fire limiting screen arrangement
according to the present invention;

Fig. 7B is a plan view of the walk-through type fire.
limiting screen arrangement of Fig. 7A;

Fig. 8A is a front elevation of a modification of the
second embodiment of a walk-through type fire limiting screen
arrangement according to the present.invention;

Fig. 8B is a plan view of the walk-through type fire
limiting screen arrangement of Fig. 8A;

Fig. 9 is a front elevation of the third embodiment of
a walk-through type fire limiting screen arrangement according
to the present invention; '

Fig. 10 is a plan view of the walk-through type fire
limiting screen arrangement of Fig. 9;

Fig. 11 is a front elevation of a modification of the
third embodiment a walk-through type fire limiting screen
arrangement according to the present invention;

Fig. 12 is a plan view of the walk-through type fire
limiting screen arrangement of Fig. 11;

Fig. 13 is an enlarged section of the major part of the
walk-through type fire limiting screen arrangement of Fig. 12;

Fig. 14 is a perspective view of the fourth embodiment
of a walk-through type fire limiting screen arrangement
according to the present invention;

Fig. 15 is an eniarged perspective view of the major
part of the walk-through type fire limiting screen arrangement



enbodi nent. I n the shown enbodi nent, the refugee path by the closure flap
portion 1c forns one-way path. Nanmely, in mechanical conbination, the main
‘wei ght bar 40 and the sub-wei ght bar 8, the sub-weight bar 8 is |ocated at
the front side of the main weight bar 40 for facilitating passing a person
through fromthe back side of the screen 1 to the front side. Against force
exerted in the opposite direction, i.e. fnPn1front side to the back side,

t he sub-wei ght bar 8 abuts on the main weight bar to prevent the closure
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Fig. 16 is an enlarged perspective view of another
major part of the walk-through type fire limiting screen
arrangement of Fig. 14.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention will be discussed hereinafter in
detail in terms of the preferred embodiment of the present
invention with reference to the accompanying drawings. In the
following description, numerous specific details are set forth
in order to provide a thorough understanding of the present
invention. It will be obvious, however, to those skilled in
the art that the present invention may be practiced without
these specific details. In other instance, well-known
structures are not shown in detail in order to avoid
unnecessarily obscure the present invention.

The general construction of the first embodiment of a
walk-through type fire limiting screen arrangement according
to the present invention is shown in Fig. 1. The shown fire
limiting screen arrangement is primarily constructed with a
formed with a non-combustible or fire-proof screenll, such as
a glass fiber fabric, silica cloth or the like (hereinafter
simply referred to as "fire-proof screen"). The fire-proof
screen 1 is rolled up on a shaft 2 arranged horizontally on a
ceiling or a beam. The screen droops to reach a floor surface
by its own weight. On the other hand, at both sides of the
fire-proof screen 1 contacts on a wall surface or a column
surface to separate an opening portion in the building. At
this time, in order to eliminate a gap between both side
portions of the fire-proof screen 1, guide rails (not shown
and will be discussed later) on the wall surface and the
column surface. _Within channel grooves of respective guide
rails, the both side edges of the fire-proof screen are



performance can be enhanced. As can be seen, in the shown enbodi nent, the
closure flap portion 1c is provided in front of the screen nmain body
portion | b and has overl appi ng portions having greater and uniform w dth.
Such greater overlapping portion should contribute for enhancenent of
propagation prevention and snoke bl ocki ng performance whil e easi ness of
passing through is not sacrificed for perrgtting only one-way openi ng of
the closure flap portion 1c. Figs. 9 and g% show t he third enbodi nent of
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with a take-up driving device for extracting and retracting
the fire-proof screen by an electric motor, The entire
fire-proof screen is rolled up or retracted beneath the
ceiling.

At the center portion of the fire-proof screen, a slit
portion 3 extending vertically and reaching the lower end is
formed. By separating the fire-proof screen 1 a the slit
portion 3 into left and right, a screen door portion is
formed. On the other hand, in order to prevent formation of
gap, the left and right screens are overlapped in an
appropriate amount. An overlapping margin is preferably 30 to
50 cm.

_ At the lower end of the fire-proof screen 1, except for
the left and right portions of the predetermined length in the
slit portion 3 forming the screen door portion, main weight
bars 4a and 4b are fixed horizontally. In this embodiment,
the main weight bar is formed as two separated bar members.
The two separate bars 4a and 4b are fixed to the lower ends of
the fire-proof screen in spaced apart relationship except for
the lower end of the center portion. The portion where the
two main weight bars 4a and 4b are not fixed, namely the
portions of the predeterminéd length of the fire-proof screen
at the slit portion 3, left and right independent sub-weight
bars 5a and 5b are horizontally fixed.

On the other hand, the tip ends of the left and right
independent sub-weight bars 5a and 5b corresponding to
overlapping margin of the fire-proof screen 1 at the slit
portion 3 are overlapped in the horizontal direction. The
overlapping portion R of the sub-weight bars 5a and 5b form
complementary configuration. In the overlapping portion R of
the bars 5a and 5b, both sub-weight bars 5a and 5b are



13 the present invention. 1n the shown enbodi ment, the closure flap portion
ic for closing the opening portion |a of the screen main body portion Ib is
provided at the center portion. In the shown enbodi nent, the closure flap
portion 1c is formed with a front side flap and a back side flap
overl-apping wth each other. Respective of the front side flap.and the back
side flap are forned with a plurality of iiits Sa and Sb,

mutually drawn by magnetic force of permanent magnets.

In the free condition depending upon gravity, entire
fire-proof screen 1 droops vertically. At this condition, the
main weight bars 4a and 4b and the sﬁb-weight bars 5a and 5b
are placed in alignment as shown in Fig. 1. Thus,.
substantially no gap is formed in the slip portion 3 with the
overlapping margin. By the own weight of the fire-proof
screen 1 and additional amount of the weight bars 4a, 4b, 5a
and 5b, the screen 1 does not easily flit by a little wind
pressure or pressure difference to maintain stable condition.
By this, substantially high level fire propagation preventing
performance and smoke limiting performance are realized.

At the emergency, person may easily pass through the
slit portion 3 of the fire-proof screen 1. While the screens
are overlaps at the slit portion 3, by depressing the screen
cloth located at the backside of the overlap by human hand or
body in the direction x of Fig. 1, overlapping portion R at
the tip ends of the sub-weight bars 5a and 5b are released
away from each other to form a 1arge'gap at the slip portion
3. Thus, people may easily pass across the fire-proof screen.
Even from the other side, the people may easily pass across
the fire-proof screen.

Figs. 2, 3A and 3B show a modification of the first
embodiment of the walk-through type fire limiting screen
arrangement according to the present invention. In the shown
embodiment, the main weight bar 40 includes a bar intermediate
portions 41 located right below the portion of the
'predetermined lengths of the left and right portions of the
slit portion 3 at the lower end of the fire-proof screen 1 and
being not coupled with the foregoing predetermined lengths of
left and right portions. In the normal state, the bar

intermediate portions 41 are integrated together with the bar



respectively extending vertically fromthe | ower ends of the flaps and thus
divided into a plurality of flap strips. Hereinafter, the flap strips of
the front side flap will be referred to as front side flap strips 7a and
the flap strips of the back side flap will be referred to as rear side flap
strips 7b. On the lower ends of the front side flap strips 7a of the
closure flap portion 1c, respectively indgpendent short sub-weights 8a are
fixed horizontally. Simlarly, onthe |lo ﬁ ends of the rear side flap
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noted that bar main bodies 42 and 43 form the main-weight bars
4a and 4b in the first embodiment of Fig. 1. On the other
hand, the sub-weight bars 5a and 5b and the bar intermediate
portion 41 are magnetically drawn to each other. It should be
noted that the reference numeral 6 in Fig. 2 denote guide
rails.

Figs. 4, 5A and 5B are another modification of the
first embodiment of the walk-through type fire limiting screen
arrangement according to the present invention. The main
weight bar 40 includes a bar intermediate portions 41 located
right below the portion of the predetermined lengths of the
left and right portions of the slit portion 3 at the lower end
of the fire-proof screen 1 and being not coupled with the
foregoing predetermined lengths of left and right portions.

In the normal state, the bar intermediate portions 41 are
integrated together with the bar main bodies 42 and 43 to form
an aligned bar. 1In the shown modification, one of left and
right sub-weight bars 5a and 5b mutually independent of each
other contacts one side of the bar intermediate portion 41,
and the other sub-weight bar 5b contacts with the other side
of the bar intermediate portion 41. Here, the sub-weight bars
. 5a and 5b and the bar intermediate portions 41 are mutually
drawn to each other by magnetic force of the permanent
magnets. As clearly shown in Fig. 4, in order to eliminate
gaps between both side portions of the fire-proof screen 1,
the guide rails 6 are provided vertically on the wall surface
and the column surface so that the both side edge portions of
the screen are received within the channel grooves of the
guide rails 6.
It should be noted that, in the shown embodiment, the

biparting construction has been discussed, the present



Al so, on the lower end of the right side portion of the screen main body
1b, a right side main weight bar 4a is fixed horizontally. Sinmlarly, on
the lower end of the left side portion of the screen main body 1b, a left
side main weight bar 4b is fixed horizontally. In the condition where the
whol e screen is drooping by its own weight, respective sub-wei ght bars 8a
are aligned and respective sub-wei ght bar 8b are aligned. Two strings of

t he sub- meight bars 8a and 8b are arrangei in parallel in contact with each
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construction. Fig. 6 shows a further modification of the

first embodiment applied for the single swing type screen
arrangement. In the shown émbodiment, the sub-weight bar is
constructed with only bar 8a.

Figs. 7A and 7B show the second embodiment of the
walk-through type fire-limiting screen arrangement according
to the present invention. The screen 1 has a screen main body
portion 1b which is formed with an opening portion la for the
refugee path, at the predetermined position. The opening
portion la of the screen main body portion 1b reaches the
lower end. The screen 1 also includes a closure flap portion
1c which is arranged for closing the opening portion la and
integrated with the screen main body portion 1b at the upper
portion. In the shown embodiment,'the width of the opening
portion la becomes smaller at lower portion. Both side
portions of the closure flap portion lc has the uniform width.
Thus, the width of the overlapping portion of the closure flap
portion 1lc with the screen main body portion 1lb is greater at
the lower portion. Smaller overlapping portion may reduce
interference upon passing through.

On the other hand, the main weight bar 40 is
horizontally arranged over the substantially entire width of
the lower end of the screen 1. The main weight bar 40 is
fixed to the lower end of the screen main body portion 1b but
is separated from the closure flap portion lc closing the
opening portion la. On the lower end of the closure flap
portion lc, a sub-weight bar 8 is fixed horizontally. In the
main weight bar 40, the portion located right below the
closure flap portion 1lc is cut-out at the upper portion and is
formed to be thinner for fixing to the screen main body

portion 1lb. The thinner portion of the main weight bar 40 is



At this condition, the screen is in vertically drooping condition.

14 On

the I ower end portion of the sub-weight bars 8a and 8b, through openings
extending horizontally are formed. Through openi ngs which are to be aligned
wi th the through openings of the sub-weight bars 8a and 8b, are formed in

the left and right main weight bars 4a and 4b. Through a series
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located in substantially parallel in contact with the
sub-weight bar 8 on the central cut-out portion.

The sub weight bar 8 ié constrained from movement
relative to the main weight bar 40 in dynamically loose manner
so that it may displace in significant amount relative to'the
main weight bar as exerted the external force when the person
passes through the opening. Unless the external force is
exerted, the constraining force of the coupling means returns
the predetermined arrangement position with substantially
contacting with the main weight bar 40.

Figs. 8A and 8B show modification of the second
embodiment. In the shown embodiment,-the refugee path'by the
closure flap portion lc forms one-way path. Namely, in
mechanical combination, the main weight bar 40 and the
sub—weigh£ bar 8, the sub-weight bar 8 is located at the front
side of the main weight bar 40 for facilitating passing a
person through from the back side of the screen 1 to the front
side. Against force exerted in the opposite direction, i.e.
from front side to the back side, the sub-weight bar 8 abuts
on the main weight bar to prevent the closure flap portion lc
from being opened. By making the refugee path as one-way
path, fire propagation prevention and smoke blocking
performance can be enhanced. As can be seen, in the shown
embodiment, the closure flap portion lc is provided in front
of the screen main body portion 1b and has overlapping
portions having greater and uniform width. Such greater
overlapping portion should contribute for enhancement of
propagation prevention and smoke blocking performanée while
easiness of passing through is not sacrificed for permitting
only one-way opening of the closure flap portion lc.

Figs. 9 and 10 show the third embodiment of the

walk-though type fire-limiting screen arrangement according to



of through holes of respective sub-weight bars 8a (8b), a single wire 9a
(9b) is inserted. Both ends of the wire 9a (9b) are inserted into the
through openings of the main weight bars 4a and 4b. Wthin the holes of the
mai n wei ght bars 4a and 4b, coil springs 10a (I Qo) are connected at both
‘ends of the wire 9a (9b). The other end of the coil spring 10a (10b) is
fixed to the main wei ght bars 4a (4b) wre 9a (9b) and two coil
springs 10a (10b) at both ends are re5|l|§§t expansi on nenber of the
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flap portion lc for closing the opening portion la of the

screen main body portion 1b is provided at the center portion.
In the shown embodiment, the closure flap portion 1lc is formed
with a front side flap and a back side flap overlapping with
each other. '

Respective of the front side flap and the back side
flap are formed with a plurality of slits Sa and Sb,
respectively extending vertically from the lower ends of the
flaps and thus divided into a plurality of flap strips.
Hefeinafter, the flap strips of the front side flap will be
referred to as front side flap strips 7a and the flap strips
of the back side flap will be referred to as rear side flap
strips 7b.

On the lower ends of the front side flap strips 7a of
the closure flap portion lc, respectively independent short
sub-weights 8a are fixed horizontally. Similarly, on the
lower ends of the rear side flap strips 7b, respectively
independent short sub-weights 8b are fixed horizontally.

Also, on the lower end of the right side portion of the screen
main body 1b, a right side main weight bar 4a is fixed
horizontally. Similarly, on the lower end of the left side
portion of the screen main body 1lb, a left side main weight
bar 4b is fixed horizontally. In the condition where the
whole screen is drooping by its own weight, respective
sub-weight bars 8a are aligned and respective sub-weight bars
8b are aligned. Two strings of the sub-weight bars 8a and 8b
are arranged in parallel in contact with each other. Two
strings 6f the sub-weight bars 8a and 8b are wholly in
alignment with the left and right main weight bars 4a and 4b.
At this condition, the screen is in vertically drooping

condition.



droops by the weights of the main weight bars 4a and 4b and the sub-wei ght
bars 8a and 8b to be placed in substantially stable condition. In addition
to this, by nmeans of the wires 9a and 9b and the coil springs 10a and 10b,
respective sub-wei ght bars 8a and 8b and the main wei ght bars 4a and 4b are
coupled in alignment and dynam cally | oosely constrained. Nanely, since the
wires 9a (9b) extend through the through eni ngs of respective sub-wei ght
bars 8a (8b) and the nain meight bars 4a g%d 4b and applied an appropriate
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sub-wei ght bars 8a
E ‘8b, through openlngs extendlng horizontally are formed.

.Through openings which are to be aligned with the through
openings of the sub-weight bars 8a and 8b, are formed in the
left and right main weight bars 4a and 4b. Through a series
of throﬁgh holes of respective sub-weight bars 8a (8b), a
single wire 9a (9b) is inserted. Both ends of the wire 9a
(9b) are inserted into the through openings of the main weight
bars 4a and 4b. Within the holes of the main weight bars 4a
and 4b, coil springs 1l0a (10b) are connected at both ends of
the wire 9a (9b). The other end of the coil spring 10a (10b)
is fixed to the main weight bars 4a (4b). The wire 9a (9b)
and two coil springs 1l0a (10b) at both ends are resilient
expansion member of the primary element of the coupling
member.

In the construction set forth above, the entire screen
droops by the weights of the main weight bars 4a and 4b and
the sub-weight bars 8a and 8b to be placed in substantially
stable condition. In addition to this, by means of the wires
9a and 9b and the coil springs 10a and 10b, respective
sub-weight bars 8a and 8b and the main weight bars 4a and 4b
are coupled in alignment and dynamically loosely constrained.
Namely, since the wires 9a (9b) extend through the through
openings of respective sub-weight bars 8a (8b) and the main
weight bars 4a and 4b and applied an appropriate tension by
the resilient force of the coil springs 10a (10b), respective

" sub-weight bars 8a (8b) and the main weight bars 4a and 4b are
aligned in-line. At this condition, little gap may be formed
in the closure flap portion lc. Also, the.flap strips should
not flit even with slight wind pressure or pressure difference
to maintain stable ‘attitude. Thus, subsfantially high level

fire propagation preventing performance and smoke blocking



aligned in-line. At this condition, little gap nmay be fornmed in the closure
flap portion 1c. Also, the flap strips should not flit even with slight

wi nd pressure or pressure difference to maintain stable attitude. Thus,
substantially high level fire propagation preventing performance and snoke
bl ocki ng 15 performance can be realized. On the other hand, when a
person passes through the 15

performance can be realized.

On the other hand, when a person passes through the
closure strap portion lc, he may insert the hand or body
through the slits Sa and Sb to flaring the flap strips 7a and
7b. This external force is transmitted to the flap strips 7a
and 7b and the sub-weight bars 8a and 8b to the wires 9a and
.9b to expand the coil springs 10a and 10b. Namely,'the wires
9a and 9b are expanded at the portion of the flap strips 7a
and 7b flared by the refugee to cause displacement on specific
sub-weight bars 8a and 8b from the normal position to widen
the slits Sa and Sb to permit the refugee to pass
therethrough.

Once the refugee passes through, due to own weights and
the spring force of the coil springs 10a and 10b, respective
sub-weight bars 8a and 8b and the main weight bars 4a and 4b
are quickly aligned and returned to the normal position.
‘Thus, the flap strips 7a and 7b are returned to the normal
position to achieve high fire propagation preventing
performance and smoke blocking performance.

Figs. 11, 12 and 13 show modifications of the third
embodiment of the walk-through type fire limiting screen
arrangement according to the present invention. The main
weight bar 40 in the shown embodiment is fixed to the lower
end of the screen main body portidn 1b. However, the main
weight bar 40 is not fixed to the front side flap strips 7a
and the back side flap strips 7b which, in combination, form
the closure flap portion lc; Independently of the main weight
bar 40, mutually independent short sub-weight bars 8a are
horizontally fixed on the lower ends of the front side flap
strips 7a. Similarly, mutually independent short sub-weight
bars 8b are horizontally fixed on the lower ends of the back

side flap strips 7b.



closure strap portion 1c, he may insert the hand or body through the slits
Sa and Sb to flaring the flap strips 7a and 7b. This external force is
transmtted to the flap strips 7a and 7b and the sub-wei ght bars 8a and 8b
to the wires 9a and 9b to expand the coil springs 10a and 10b. Nanely, the
wires 9a and 9b are expanded at the portion of the flap strips 7a and 7b
flared by the refugee to cause displaceneah on specific sub-weight bars 8a
and 8b fromthe normal position to w den e slits Sa and Sb to permt the

refugee to pass thegel i QUa, QPSS! YRGS 40T Ry 4'Yfod A AN

wei ghts and
right below the closure strip portion lc, is cut-out the upper

portion to be thinner than the portions fixed to the screen
main body portion 1lb. On the central cut-out portion of the
main weight bar 40, a series of sub-weight bars 8a and a
series of sub-weight bars éb respectively arranged in
alignment are received in parallel relationship to each other.

Through the sub-weight bars 8a and 8b, through openings
extending horizontally are formed, Through openings which are
to be aligned with the through openings of the sub-weight bars
8a and 8b, are formed in the main weight bars 40. Through a
series of through holes of respective sub-weight bars 8a (8b),
a single wire 9a (9b) is inserted. Both ends of the wire 9a
(9b) are inserted into the through opening of the main weight
bar 40. Within the holes of the main weight bar 40, coil

" spring 10a (10b) are connected at both ends of the wire 9a
(9b). The other end of the coil spring.10a (10b) is fixed to
the main weight bar 40. The wire 9%9a (9b) and two coil springs'
10a (10b) at both ends are resilient expansion member of the
primary element of the coupling member.

In the main weight bar 40, hook-shaped stopper holes
lla (11b) are formed at the positions located between adjacent
'sub—weight bars 8a and 8b. The wire 9a between the sub-weight
bars 8a and 8a is inserted through the stopper holes 1lla, and
the wire 9b between the sub-weight bars 8b and 8b is inserted
through the stopper holes 11b.

The sub-weight bars 8a and 8b are moved significantly
in response to application of external force manually exerted
by refugee upon passing therethrough, with causing associated
displacement of the flap strips 7a and 7b for permitting the
refugee to pass therethrough. Upon removal of the external

 force after passing through of the refugee, respective



the spring force of the coil springs 10a and 10b, respective sub-wei ght
bars 8a and 8b and the main weight bars 4a and 4b are quickly aligned and
returned to the normal position. Thus, the flap strips 7a and 7b are
returned to the normal position to achieve high fire propagation preventing
performance and snoke bl ocki ng performance. Figs. 11, 12 and 13 show
nodi fi cations of the third enbodi nent of aﬁe wal k-t hrough type fire
limting screen arrangenent according to e present invention. The nain

verant har ALl SR T T e, M 06 00 s b iAo
close the closure flap portion 1lc.

Figs. 14, 15 and 16 show the fourth embodiment of the
walk~-through type fire-limiting screen arrangement according
to the present invention. In.the shown embodiment, the
fire-limiting screen is formed with four smaller width screens
1A, 1B, 1C and 1D arranged in horizontal alignment. This type
of arrangement is particularly suitable for separating
relatively large space in the building. In the practical
embodiment, respective smaller width screens 1A to 1D may have
a width of about 8m and a height of about 5m. Side edge
portions of respective smaller width screens may overlap with
each other in the extent of 50 cm.

Each smaller width screen 1A to 1D droops from a
take-up device 20 housed within a storage box B arranged on
the ceiling portion of the building. As shown in Fig. 15,
independent take-up devices 20 are provided for each of the
smaller width screens 1A to 1D for taking-up each individual
screen independently of the other. A length of each of
take-up shafts is about 8m substantially corresponding to the
width of the smaller width screens 1A to 1D. Thus, in the
shown embodiment, four take-up devices 20 are provided.
Adjacent take-up devices 20 are arranged offsetting toward
left and right sides relative to a drooping plane, along which
the Smaller width screens 1A to 1D droop. Since the take-up
devices 20 are alternately arranged at either sides of the
drooping plane, the take-up directions of the screens are
alternated depending on the side to be placed so that the all
of the four smaller width screens 1A to 1D may droop along the
same drooping plane. With this arrangement, even when the
smaller width screens are arranged with overlapping the side

edges, the take-up devices 20 for adjacent screens will never



wei ght bar 40 is not fixed to the front side flap strips 7a and the back
side flap strips 7b which, in conbination, formthe closure flap portion
‘1c. Independently of the main weight bar 40, nutually independent short
'sub-wei ght bars 8a are horizontally fixed on the | ower ends of the front
side flap strips 7a. Simlarly, nmutually independent short sub-weight bars
8b are horizontally fixed on the | ower enq§ of the back side flap strips
7b.

cause interference to each other. - Furthermore, the smaller
width screens 1A to 1D may droop substantially vertically on
substantially the same plane. The take-up shaft of each
take-up device may be driven by an electric motor or the like
for extracting and retracting the scréens. As taken up or
retracted, the smaller width screens 1A to 1D are housed
within the storage box B, and, as extracted, the screens 1A to
1D droop down to separate the interior space of the building.
0f course, each of four individual take-up devices 20 can be
controlled independently. Therefore, four smaller width
screens 1A to 1D may be extracted and retracted independent of
the other.

- As shown in Fig. 16, on the lower ends of respective of
the smaller width screens 1A to 1D, respectively independent
weight bars 8 are horizontally fixed. By the weight of the
weight bar 8, an appropriate tension force can be exerted on
each of the smaller width screens so that the screens as
combined may form smooth plane and may not flit by wind or the
like. |

Furthermore, as shown in Fig. 16, at the overlapping
portion between adjacent smaller width screens, e.g. 1A and
1B, the weight bar 8 of the smaller width screen 1A is partly
cut-out at the front side (hereinafter referred to as cut-out
portion a). On the other hand, the weight bar 8 of the
smaller width screen 1B is partly cut-out at the back side
(hereinafter referred to as cut-out portion b). The cut-out
portions a and b are complementary so that they may form a
single bar as combined. With such arrangement, the screens 1A
and 1B may be placed in_tightly contacting state. Of course,
the same is true for all of other overlapping portions.

Oon the other hand, as shown in Fig. 14, the smaller

width screen 1D is formed with a plurality of slits S



16 The portion of the main weight bar 40 Iying a position right below the
closure strip portion 1c, is cut-out the upper portion to be thinner than
the portions fixed to the screen main body portion Ib. On the central
cut-out portion of the main weight bar 40, a series of sub-weight bars 8a
and a series of sub-weight bars 8b respectively arranged in alignnent are
received in parallel relationship to each cher. Thr ough t he sub-wei ght
bars 8a and 8b, through openi ngs extendiné horizontally are forned. Through

openi 1S il g Vi A AP otk LSS FOE Y R v
the upper and lower ends of the screen. The portion of the
screen 1D where the slits S are formed may define the refugee
path, through which the refugee may easily pass. Since the
smaller width screens are formed with flexible cloth, the
people may easily pass through the refugee path by flafing the
flap strips separated by the slits set forth above. The
clearance resulting from flaring is the flap strips permits to
pass the refugee. Namely, when the fire-limiting screen is
formed by the smaller width screen 1A to 1D, the portion where
a plurality of slits are formed, may serve as refugee path
which corresponds to the fire retarding door. The position of
the refugee paths may be set depending upon the setting
condition of the of the refugee path, use condition of the
interior space or other factors.

' As set forth above, according to the present invention,
relatively large space can be separated by arranging a series
of smaller width screens for defining the fire-limit or smoke
limit. Since respective screens may be extracted and
retracted and opened and closed, even when one of the refugees
is stamped by the weight bar at the occurrence of fire, he may
repulse the weight bar. On the other hand, éven when one or
more people are fail to escape, they may pass therethrough by
lifting the weight bar. Furthermore, since the smaller width
screens may be combined to form the partition with the

- fire-resistance, each individual screen may be taken up or
drooped down independently, quite high practical use can be
achieved. -

Also, the take-up device for each screen can be
operated independently of the other can be made small. The
take-up device thus can be fabricated at low cost and easily.

Furthermore, the weight bars provided on the lower ends of



8a and 8b, are forned in the main weight bars 40. Through a series of

t hrough hol es of respective sub-weight bars 8a (8b), a single wire 9a (9b)
i.s inserted. Both ends of the wire 9a (9b) are inserted into the through
.openi ng of the main weight bar 40. Wthin the holes of the main weight bar
40, coil spring 10a (10b) are connected at both ends of the wire 9a (9b).
The ot her end of the coil spring 10a (10b& Is fixed to the main wei ght bar
40. The wire 9a (9b) and two coil springs QOa (10b) at both ends are

IrﬁSIt lh:aernr;[al %v@%?%%%l%oi%lg%e %(opper hr%? Kottfnd® Plkd' ”@:ﬂ?ﬂe
bar so that the screens as drooped down may permit tight
contact. Thus, isolation performance, fire-proofing limit
performance, smoke limit performance or the like may not be
degraded.

Although the invention has been illustrated and
described with respect to exemplary embodiment thereof, it
should be understood by those skilled in the art that the
foregoing and various other changes, omissions and additions
may be made therein and thereto, without departing from the
spirit and scope of the present invention. Therefore, the
present invention should not be understood as limited to the
specific embodiment set out above but to include all pbssible
embodiments which can be embodies within a scope encompassed
and equivalents thereof with respect to the feature set out in

the appended claims.



11la (11b)

are formed at the positions |ocated between adjacent sub-wei ght

bars 8a and 8b. The wire 9a between the sub-weight bars 8a and 8a is

inserted t
"sub- wei ght
sub- wei ght

hrough the stopper holes 1la, and the wire 9b between the
bars 8b and 8b is inserted through the stopper hol es 11b. The
bars 8a and 8b are noved significantly in response to

application of external force manually exgited by refugee upon passing

t her et hrough, with causing associated dis

and 7b for
ext er nal

acenent of the flap strips 7a
B%élmﬁ ;ﬁgé@@ J?’fﬁ?gutﬁ p?ss. t heret hrough. Upon renoval of the
gh of the refugee, respective

A walk-through type fire-limiting screen arrangement
compr151ng:

a non-combustible or fire-proof screen drooping from a
ceiling or a beam for isolation of an interio; space of a
building; |

at least one slit pbrtion extending vertically down to
the lower end of said screen;

a predetermined width of closure flap portion
associated with.said at least one slit'for closing said slit
portion with a predetermined overlap between said at least one
slit portion and said closure flap portion;

a main weight bar horizontally fixed along the lower
end of said screen except for said closure flap portion;

a sub-weight bar horizontally fixed along the lower end

of said closure flap portion.

2. A walk-through type fire-limiting screen arrangeﬁént as
set forth in claim 1, wherein said closure flap portion
includes mutually separated a front side flap and a back side
flap, said front side flap and said back side flap being
formed with a plurality of slits extending vertically to the
lower ends for dividing into a plurality of flap strips,
respectively, and the positions of said slits formed in said
front side flap being transversely shifted to the positions of
said slits formed in said back side flap so as not to overlap

to'eaCh other.

3. A walk-through type fire-limiting screen arrangement as
set forth in claim 1, wherein said main weight bar is a single
bar member having a bar intermediate portion located right
below said closure flap portion in said screen, which bar

intermediate portion is not fixed to the lower end of the

* [ L L] S *




17 sub-wei ght bars 8a and 8b are noved to the normal position to close the
closure flap portion 1c. Figs. 14, 15 and 16 show the fourth enbodi nent of
the wal k-through type fire-limting screen arrangement according to the
‘present invention. In the shown enbodinent, the fire-limting screen is
formed with four smaller width screens 1A, 1B, 1C and 1D arranged in

hori zontal alignnment. This type 99

screen.

4. A walk-through type fire limiting screen arrangement as
set forth in claim 2, wherein each of sub-weight bars fixed to
the lower ends of said flap strips of said front side flap are
connected to said main weight bar by a resilient expandable

member to be arranged substantially in alignment, and each of
sub-weight bars fixed to the lower ends of said flap strips of
said back side flap are connected to said main weight bar by a
resilient'expandable member to be arranged sﬁbstantially in

alignment.

5. A walk-through type fire-limiting screen arrangement as
set forth in claim 1, wherein said sub-weight member is
constrained with respect to said main weight bar by a coupling
means in dynamically loose manner for permitting movement
relative to said main weight bar in response to a an external
force for permitting a person to pass through, and otherwise,
being arranged substantially in alignment with said main

weight bar to return an initial position.

6. A walk-through type fire-limiting screen arrangement as
set forth in claim 5, wherein said coupling means comprises a
combination of a permanent magnet and a magnetic body for
magnetically establishing engagement between said main weight

bar and said sub-weight bars.

7. A walk-through type fire-limiting screen arrangement as
set forth in claim 5, wherein said coupling means is
constructed by connecting said main weight bar and said

sub-magnetic bars by means of resiliently expandable member.

8. A walk-through type fire-limiting screen arrangement as

Ly
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droops froma take-up device 20 housed mﬁzgin a storage box B arranged on
‘the ceiling portion of the building. As sAbwn in Fig. 15, independent
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f each side of said closure flap portion and said screen main .
body is gradually increased toward the lower end of the

screen.

9. A walk-through type fire-limiting screen arrangement
comprising: _ '

a plurality of non-combustible or fire-proof small
width screens arranged in alignment and drooping from a
ceiling or a beam for isolation of an interior space of a
building; | _

at least one slit portion extending vertically down to
the lower end of said small width screens;

weight bars horizontally fixed along the lower end of
each of said smaller width screens;

at least one of said smaller width screens being formed
with a plurality of slits extending vertically to the lower
end for defining a refugee path; and

take-up devices arranged on the ceiling and
respectively associated with said smaller width screens for
extracting and retracting the screen independently of the

other.

10.
set forth in claim 9, wherein said weight bar .fixed to one

A walk-through type fire-limiting screen arrangement as

smaller width screen as a first weight bar has a cut-out at
the front side at the portion where said screen overlaps with
the adjacent screen and said weight bar fixed to another
smaller width screen located adjacent said one smaller width
screen as a second weight bar has a cut-out at the back side
at the portion where said screen overlaps with the said one

screen.

LT



screen i ndependently of the other. A length of each of take-up shafts is
about 8m substantially corresponding to the width of the smaller wdth
screens 1A to 1D. Thus, in the shown enbodi nent, four take-up devices 20
-are provided. Adjacent take-up devices 20 are arranged offsetting toward

|l eft and right sides relative to a drooping plane, along which the smaller
width screens 1A to 1D droop. Since the tgke-up devices 20 are alternately
arranged at either sides of the drooping plrane, the take-up directions of
the screens are alternated depending on the side to be placed so that the

all of the four smaller wdth screens 1A to 1D nmay droop al ong the
ABSTRACT OF THE DISCLOSURE

A walk-through type fire-limiting screen arrangement IS
designed for separating an interior space of a building for
preventing fire from propégating and assisting for refugee to
escépe from fire. The arrangement includes a non-combustible
or fire-proof scfeen drooping from a ceiling or a beam for
isolation of an interior space of a building. At least one
slit portion is extended'vertically down to the lower end of
the screen for defining a refugee path. A predetermined width
of closure flap portion is associated with the at least one
slit for closing the slit portion with a predetermined overlap
between the at least one slit portion and the closure flap
portion. A main weight bar is horizontally fixed along the
lower end of the screen except for the closure flap portion, *
and a sub—wéight bar horizontally fixed along the lower end of

the closure flap portion.



samne aroopi ng plane. Wth this arrangenent, even when the smaller wdth
screens are arranged with overl apping the side edges, the take-up devices
20 for adjacent screens will never 18 cause interference to each other.
Furthernore, the smaller width screens 1A to 1D may."droop substantially
vertically on substantially the same plane. The take-up shaft of each

t ake-up device may be driven by an el ectriﬁ/{@tor or the |ike

FIGT




for extractlng and retractlng the screens. As taken up or retracted, the
smal'ler width screens 1A to 1D are housed within the storage box B, and, as
extracted, the screens 1A to 1D droop down to separate the interior space
of the building. Of course, each of four individual take-up devices 20 can
be controll ed i ndependently. Therefore, four-smaller width screens 1A to 1D
may be extracted and retracted independentzp{ the other. As shown in Fig.
16, on the | ower ends of respective of thé naller wi dth screens 1A to 1D,

respectlvely i ndependent wei ght bars 8 are horlzontally fixed. By ‘t he
wei ght of the ®

©
| .
N @ |
<t
N
<
TN
&~
(\! _
I _
LL /
' 15
-1
o) -
o
<




wei ght bar 8, an appropriate tension force can be exerted on each of the
smal l er width screens so that the screens as conbi ned may form snoot h pl ane
and may not. flit by wind or the like. Furthernore, as shown in Fig. 16, at
t he overl appi ng portion between adjacent smaller width screens, e.g. 1A and
1B, the weight bar 8 of the smaller width screen 1A is partly cut-out at
the front side (hereinafter referred to as-(gpfgyout portion a). On the other
hand, the weight bar 8 of the smaller width screen 1B is partly cut-out at
the back side (hereinafter referred to as cut-out portion b). The cut-out
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portions a and b are conplenentary so that they may forma single-bar as
conbi ned. Wth such arrangenent, the screens 1A and 1B may be placed.in
tightly contacting -state. OF course, the sane is true for all of other
.over | appi ng portions. On the other hand, as shown in Fig. 14, the snaller
width screen 1D is formed with-a plurality of slits S 19 extending
vertically fromthe internediate position Qﬁ}%ﬁen '
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the upper and |ower ends of the screen. The portion of the screen 1D where .
the slits S are formed may define the refugee path, through which the
refugee may easily pass. Since the smaller width screens are forned with
flexible cloth, the people may easily pass through the refugee path by
flaring the flap strips separated by the slits set forth above. The
clearance resulting fromflaring is the fIaRspﬁﬂips permts to-pass the
refugee. . Nanely, when.the fire-limting screen i's formed by the smaller

wi dth screen 1A to 1D, the portion where a plurality of slits are forned,
may serve as refugee path which corresponds to the fire retarding door. The

posi tion. of . | : | '_'F:I(Ei.fs

(a)




the refugee paths may be set dependi ng upon the setting condition of the of
the refugee path, use condition of the interior space or other factors. As
set forth above, according to the present invention, relatively.-l-arge space
can be separated by arranging a series of smaller width screens for
defining the fire-limt or snoke limt. Since respective screens may be
extracted and retracted and opened and cIoszg/ ven when one of the
refugees is stanped by the weight bar at the ocCurrence,of fire, he may
repul se the weight bar. On the other hand, even when onfe or nore people are
fail to escape, they may pass therethrough by -

FIG.6




liftihng the weight bar. Furthernore, sinece the smaller width screens may be
conbined to formthe partition with the fire-resistance, each individual
'screen may be taken up or drooped down independently, quite high practical
use can be achieved. Al so, the take-up device for each screen can be
operat ed i ndependently of the other can be nade small. The take-up device
thus can be fabricated at |ow cost and easilym/gjthernore, the weight bars
provi ded on the | ower ends of _ o _ o
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20 respective smaller width screens may be conbined |ike a single bar so
that the screens as drooped down may permt tight contact.  Thus, '
i sol ati on performance, fire-proofing limt performnce, snoke limt
performance or the |like may not be degraded. Although the invention has
been illustrated and described with respect. to exenpl ary enbodi nent
thereof, it should be understood by those ski té/jﬁ in the art that the
f.or egoi ng .and vari ous other changes, om ssion )j addi ti ons
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may be made therein and ther&to, without departing fromthe spirit and
scope of the presént. invention. Therefore, the present invention should not
be understood as linited to the specific enbodi nent set out above but to

i nclude all possibl'e enbodi nents which can be enbodies within a scope
enconpassed and equi val ents thereof with respect to the feature set out in

t he appended cl ai ns. 21 _ (9/16) -
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WHAT IS CLAIMED I S: 1. A wal k-t hrough type fire-limting screen
arrangenent conprising: a non-conbustible .or fire-proof screen drooping
froma ceiling or a beamfor isolation of an interior space of a building;
at |east one slit portion extending vertically down to the | ower end of

sai-d screen
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a predetermned width of closure flap portion associated with
| east one slit for closing said slit p

. /| with a predetermnm ned
overl ap between said at |east one HGPHBP |

_'___S




slit portion and said closure flap portion; a main weight bar horizontally
fixed along the I ower end of said screen except for said closure flap .
portion; a sub-weight bar horizontally fixed along the | ower end of said
cl osure flap portion. 2. A wal k-t hrough type fire-limting screen
arrangenent as set forth in claim1, wherein said closure flap portion
includes mutual ly separated a front side flap gne/eg)back side flap, said
front side flap and said back side flap being formed with a plurality of
slits extendi ng vertlcally to the | ower ends for dividing into a plurallty
of flap strips, .
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respectively, and the positions of said slits formed in said front side
flap being transversely shifted to the positions of said slits forned in
said back side flap so as not to overlap to each other. 3. A

wal k-t hrough type fire-lim.ting screen arrangenent as set forth in claima1,
wherein said main weight bar is a single bar nenber having a bar

I nternmedi ate portion | ocated right below said gigﬁ@ﬁe flap portion in said

screen, which bar internediate portion is not fiXed’to the |lower end of the
w
: pE) LS
<<
It :>
. 4 P —- m
o . ] 5 ‘s o
o e e —
- << -
D
<’ <
* 1
I.
]
]
!
B
!
2 i
]
L-—"-~m
! o
;
)
i
]
!
]
]
]
1

o _---J1_
m.
CiH—=
e s
a.- 1= ™
(e 0]

IS Sl I S

FIG.12

11b
Jé ).
f
)
8a

.

b
)
{
\
)
11a

11b
{
)
8a

]

1

1

1

1
1 «
| 3=
=

g’-—ﬁ"iau '

]

E 1

L]

1

:

' 11b
f
)
8a

I




22 screen. 4. A wal k- through type frre Irnrtrng screen arrangenent as

set forth.in claim2, wherein each of sub-weight bars fixed to the | ower

ends of said flap strips of said front side flap are connected to said main

wei ght bar by a resilient expandabl e member to be arranged substantially in

alignment, and each of sub-weight bars fixed to the |ower ends of said flap

strips of said back side flap are connected to ?gr/dsmar n wei ght bar by a
antially in

resilient expandabl e nmenber to be arranged subs
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allgnnent 5. ‘_ A wal k-t hrough type f|re I|n1t|ng screen -arrangenent as-
set forth in claiml, wherein said sub-weight nenber is constrained with
respect to said main weight bar by a coupling neans in dynamically |oose
manner for permtting novenent relative to said nain weight bar in response
to a an external force for permtting a personto pass through, and

ot herwi se, being arranged substantlally in amﬁ?nnent with said main weight
bar to return an initial posi tion. 38)t hrough type fire-linmting
screen arrangenment as set forth in cla|n15 mhereln sai d coupling means
conprlses a
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conbi nati on of a permanent magnet. and a magnetic body for nagnetically

esf abl i shi ng engagenent between sai d main vei ght bar and said sub-wei ght
bars. 7. - A wal k-through type fire-limting screen arrangement as set
forth in claim5, wherein said coupling nmeans is constructed by connecting
said main wei ght bar and said sub-nmagnetic bars by nmeans of resiliently
expandabl e nenber. 8. A wal k-t hrough type fire-limting screen
arrangement as - (15716)

FIG.15




23 set forth in claimb5, wherein an overlapping portion between each side
of said closure flap portion and said screen main_body i's gradually

i ncreased toward the | ower end of the screen. 9. A wal k-t hrough type
fire-limting screen arrangenment conprising: a plurality of non-conbustible
or fire-proof small w dth screens.arranged in alignment and drooping fron1a
ceiling or a beam for i sol ation of an |nter|or QPace of a bU|Id|ng

FIG.16
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at least one slit portion extending vertically down to the |ower end of

said small width screens; weight bars horizontally fi XGREQ[QAQGEMTEWHEET

end of each of said smaller width screens; at |east one of sal

‘Wi dt h screens being forned with a plurality of slits extending vertically

to the lower end for defining a refugee path; and take-up devices arranged
on the ceiling and respectively associated with said smaller wdth screens
for extracting and retracting the screen ingB&pendently of the other.

set forth in claim 5, wherein an overlapping portion between
each side of said closure flap portion and said screen main
body is gradually increased toward the lower end of the

sCreen.

9. A walk-through type fire-limiting screen arrangement
comprising:

a plurality of non-combustible or fire-proof small
width screens arraﬂged in alignment and drooping from a
ceiling or a beam for isolation of an interior space of a
building;

at least one slit portion extending vertically down to
the lower end of said small width screens; '

weight bars horizontally fixed along the lower end of
each of said smaller width screens;

at least one of said smaller width screens being formed

with a plurality of slits extending vertically to the lower
end for'defihing the closure flap/overlap portion; and

take-up devices arranged on the ceiling and
respectively associated with said smaller width screens for
extracting and retracting the screen independently of the

other.

10. A ﬁalk-through type fire-limiting screen arrangement as

~set forth in claim 9, wherein said weight bar.fixgd to one
smaller width screen as a first weight bar has a cut-out at
the'front side at the portion where said screen overlaps with
the adjaéent screen and said weight bar fixed to another
smaller width screen located adjacent said one smaller width
screen as a second weight bar has a cut-out at the back side
at the portion where said screen overlaps with the said one

screen..
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10. . A wal k-t hrough t'ype fire-limting screen arrangenent as set fonkds icopy
claim9, wherein said weight bar fixed to one snmaller width screen as' a

first weight bar has a cut-out at the front_si t the portion where said
screen overlaps with the adjacent scrgéhﬁggé%%i ght bar fixed to UEE
e
t

anot her s wi dth scr 24 ﬁ% 3 I Wi dt h scri@gis
as a seco%@vxg:r ght bar ha%}%%%gaha% A g@iaﬁ%rtion wher e

said screen overlaps with the said one screen.
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(57) Abstract

A walk-through type waterproof screen apparatus comprising a noncombustible or fireproof screen (1) adapted for suspension from a
ceiling or a beam to shicld a space inside a building. The screen (1) has a single slit (3), which extends vertically to a lower end and divides
the screen (1) into right and left sections. Main weight bars (4a, 4b) are horizontally fixed to.a Jower end of the screen (1) except for portions
of predetermined length on cither side of the slit (3). Right and left independent sub-weight bars (5a, 5b) are horizontally fixed to the
portions of predetcrmined length on either side of the slit (3) at the lower end of the screen. '
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