WSt 2905

: nechanisn1fon_a door and, in particular' to a conprédgL@w bﬂht'aﬁﬂangemEﬂhmd"ﬁ”
5 for an air tight door. A known prior art door C|Osﬁhefa{FaHQQﬂenimﬁﬁ1034&00&“
shown in Figure 1. Conventional |ocking arrangements  of-th:s)t ypeed or. @99&%1

(1) usually conprise a striker plate (5) (or keep) ;ﬁ nece&ved,mmlhmﬁ o -
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- plate (5) upon closing of the door (1) Typlcally, t he cIOS|ng S|de (9) of
"the bolt (7) is tapered so as to facilitate the 15 _|ocation of the bolt
(7) within the strikerfpisiiyentiomzelates te e glrgHEeBAERanyER Spr a
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A known prior art door closure arrangement is shown
in Figure 1. Conventional locking arrangements of this type
for doors (1) usually comprise a striker plate (5) (or keep)

10 received within a door frame (3) and a spring-biased bolt
(7) received within a bolt case (2) provided within or on
the door (1), the bolt (7) engaging the striker plate (5)
upon clesing of the door (1). Typically, the closing side
{(9) of the bolt (7) is tapered so as te facilitate the
15 location of the bolt (7) within the striker plate (5).

These prior art arrangements, whilst adeguately
performing the functien for which they were designed, suffer
serious disadvantages when emplayed.in Blast Doors and the

20 1ike. Specifically, a conventibnal door (1) does not
provide an airtight seal against the door frame (3) thereby
possibly allowing poiscon gases, for example, to permeate
between the door (1) and the frame (3). Attempts have been
made to overcome this problem by providing a gasket (11),

25 received within the door frame {3), so that, upon closing cf
the door (1), the gasket (11) comes into abutment with the
door (1) and is deformed by the door (1) thereby providing
an airtight seal. However, a significant problem exists
with such an arrangement in that it is difficult te close

30 such an airtighﬁ door and it is difficult teo achieve the
regquisite amount of gasket compression to provide a
satisfactory airtight seal. -

A second problem associated with the prior art is

35 that the doors may only be sealed in their "airtight®
position as no provision is made for a unlck“ latching of
the door. It is envisaged with a blast door, for example,
that situations may prevail in which it is merely necessary



provi de -an airtight seal against the door frame (3) thereby possibly
—all om ng poi son gases, for exanple, to perneate between the door (1) and
the frame (3). Attenpts have been nade to overcone this problem by
providing a gasket (11), 25 received wthin ghe door frame (3), so that,
upon closing of the door (1), the gasket (11) comes into abutnment with the

door (1) and is deforned by the door (1%Ithereby,providing an airtight
seal . However, €8 SATAV¥dG At NPRoBlERLEhtst FatFh g uakranggreatigahints g nin

“that it is diffiamet obOc6hpsec8) SO aigia! ihd gngy m’a@vdn'leédid%og'béf FaYY{

to achi eve the re% ,site anount of gasket conpression to provi _
sati sfactory ai?@'gﬁg eal . A second problem associated with the prior art
is 35 that the doors may only be sealed in their "airtight" position as no

provi sion i s nmade for "quick” JLatchin f . Lhe.door. It.is envisaged wth

a bl ast door> for exangpgg&§§ Flg'fughﬁgﬁ%°§fy &%e%ﬁlﬁnlﬂlmh?ghhﬁ? xesent

merel y necessar §nvention to provide an airtight door which is easily
sealable and which may be closed in either an airtight
position or a non-airtight latched position.

16 in accordance with the present invention, there is
provided a closure mechanism for a door hinged te a frame,
comprising a bolt and bolt drive mechanism for mounting on
a door, and a keep for mounting on the frame of the door,
wherein the bolt and keep are shaped such that, as the bolt

15 enters the keep during use, the door is drawn towards the
frame to improve the seal between the door and the frame.

In.one embodiment, the bolt is tapered, the taper
causing the deoor to be drawn towards the door frame as the
20 bolt enters the keep.

In another embodiment, the keep includes a tapered
portion which causes the door to be drawn towards the door
frame as the bolt enters the keep.

25 | |

Although not specifically described herein, in a
further embodiment both the bolt may be tapered and the keep
may include a tapered portion to assist in driving the door
towards the door frame.

30

Preferably, the door frame is provided with a gasket
running around its circumference such that closing of the
door causes compression of the gasket. The gasket may be
seated in a trough, the trough being provided in a portion

35 of the door frame facing the door’s closing face.
Alternatively, the gasket may be mounted on the door itself
and abut the dcor frame upon closing of the door.
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2 to provide a non-airtight latching arrangement whilst in tine of
conflict, for exanple, the door may need to be fully airtight. 5
Specifically, therefore, it is an aimof the present invention to provide
an airtight door which is easily seal able and whi ch may be closed in either
an airtight positon or a non-airtight |atched position. 10

In
accordance wth the %%%ef%ga{bg\&emé&& i Cahd pa%&%ﬁg%%teaaﬁﬁgﬁgd 4With

mechani sm for a door hinge d frame,” conprising an ' Ve
mechani sm f or dmiftiiadg fdata peaddionsngoa thadh the balfhimaly britirlly entes

the door, whergiy tﬂ&éé)ﬁi%t@%e%ﬁf% gﬂépae@u%w%ag (dt0 Ftane.

enters the keep durin rawn_towards the frame to 1 nprove

" the seal 15 t WBEAUdiag)kbisfeatnees r the, laching perharhen ablovs dhfles

a tapered pertgedr\itc-ibe Giply Uatched ietdie tinal fiul e ciicwat f owar ds
the door frame as the bolt enters the keep. Al though not specifically

descri bed herein, in a further enbodi nent both
In one embodiment, the bolt drive mechanism comprises

a cam which, when rotated, extends or retracts the bolt.

i9 In another embodiment, the bolt may be extended by
means of a cam mounted on a bar which, during use, is driven
in a direction substantially perpendicular to the axis of
the bolt. In either event, the cam may be shaped to provide
two distinct extended positions of the bolt.

is

A lever may be connected to the bolt by a pin, the

lever being pivotable and being connected at its other end
to a connecting bar for driving one or more other bolts.

20 If the bolt drive mechanism includes a bar, the bar
may include a rack which interacts with a drivable pinion.

The bolt may be fitted with a collar against which a
spring bears to drive the bolt away from the keep.
25
In another embocdiment, the bolt drive mechanism may
comprise a pinion connected te a handle, the pinien being
engagable with a rack provided on the bolt, thereby enabling
the bolt to be wound into and out of the keep.
30
As will be appreciated, the various bolt drive
nechanisms described herein may be used in any combination
to extend and/or retract a single bolt or a plurality of
bolts.

Preferred embodiments of the instant invention will
now be described, by way of example only, in conjunction
with the appended drawings, in which :



20 'the bolt may be tapered and the keep may include a tapered portion to
assist in driving the door towards the door frame. Preferably, the door

frame is provided with a gasket running around its circunference such that
cl osing of the door causes conpression of tHe gasket. 25 The gasket may
be seated in a trough, the trough being provided in a portion of the door
frame facing the door's closing face. Alternatively, the gasket may be

mount ed on the door i tE&¥rent aBul PﬂéndﬁﬁﬁwrQﬁmﬁu%%ﬁeﬁﬁespﬁgs§ﬁsﬁh@lon

door . Pr ef erairtaugt he dioldr anek kepgsaFe x@é@uaaggmw th I nitial flat
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door towards the door FHEHRE By1Fndl B ﬁgVFﬁW%‘? &u te?ﬂ FEegsHgection
mechani sm al | ovizhrduestb @00k losure s mesplhy niatc hedoordieg t kan thel ypelesent.
I'n one enbogj myn) eﬂéga&xﬂt drive nechani sm conpri ses a cam whi ch, when

rot ated, extendsS or r‘acts the bolt. 10 | n anot her enbodlnent
the bol t may be extenddigune 2A is a cross-section through a bolt used in

conjunction with the present inventien,

Figure 3 is an alternative embodiment te that of

figure 2 showing an alternative closure mechanism according
10 to the present invention,

Figure 4 is a vertical cross-section through a door
and a bolt case in accordance with the present invention
showing one embodiment of a bolt drive mechanism, and

Figures 5 and 6 are second and third embodiments

15 respectively of bolt drive mechanisms.

With reference to Figure 2, a closure mechanism
according .to the present invention enables a door (15) te be
sealed against a door frame (19) so as to provide either an

20 airtight seal or non-airtight seal as required. The door
(18} is provided with a tapered bolt (13) which is
engageable with a keep or striker plate (17) provided within
a cavity in the door frame (12} upon closure of the door and
operation of the mechanism. The locking mechanism is

25 contained within a locking chamber (16) provided within a
cavity in the door (15)}. The door frame (19) has a trough
{21) running about its circumference inte which a gasket
(23) is inserted. The gasket (23} is placed so as to be
capable of coming into airtight sealing abutment with the

30 door's closing side (25) when the door is fully closed.
With reference to Figure 2A, the cross-sectional shape of
the belt (13) may be clearly seen. The bolt (13) has a flat
section (31) together with a tapered section (27).

35 In operation, the door's closing side (25) is
initially brought into light contact with the gasket (23).
The locking mechanism is then actuated and the flat section
{31) of the bolt (13) is extruded into the striker pilate



means of a cam nounted on a bar which, during use, is driven in a direction
substantially perpendicular to the axis of the bolt. In either event, the
cam may be shaped to provide two distinct extended positions of the bolt. A
| ever may be connected to the bolt by a pind the | ever being pivotable and
bei ng connected at its other end to a connecting bar for driving one or
nore other bolts. 20 If the bolt drive nmechani smincludes a bar,

the bar may indRdde aAackeimirPinhi ckhet SoRFt H 13 )driis i kegh ey Iveked) t

may be fitted wﬂzﬁm@c Phlcvicaeg ARt albtegne geaans BeAbE tRelfh¥Rethpabplt
away fromthe kee 25°1n another e odlnené olt driye nmechani sm may
conprise a pi nFER t 3EERRLLOM 1 R Q§E%W%1Tﬁ$ %ﬁ@a&?ﬁﬁ?ﬁm?@@

rack provi ded eapeted ddctidiergn) ammbtontathethel stirder \whatb i (17) aas
out of the gee%he?’obébftw(llg)beex@ ! sCi ?{xggne&'hefﬁlsam{ | gHa %)tzalctr df(igf The
tapered section (27) on the bolt (13) forces the door (15)
te move towards the gasket (23}, thereby exerting a
compressive force on the gasket (23) and causing the
creation of an air tight seal.
1o
In this way, the instant invention enables the
creation of far superior seals to those achieved by the
prior art. The tapered section (27) may be adjusted so as
teo increase or decrease the compressive force exerted on the
15 gasket (23).

FPigure 3 shows an alternative embodiment where the

striker plate (17) is provided with a tapered surface (33).

The bolt in this embodiment is rectangular and has no

20 tapering. The striker plate (17) has a flat section (35)

which engages with the bolt (13} to provide a non-airtight

seal upon actuation of the locking mechanism. Continued

actuation eof the mechanism causes the bolt (13} te centact

the tapered section (33) of the striker plate (17) thereby

25 exerting a compressive force on the gasket (23) to provide
an airtight seal.

The increased compressive forces provided by such an

arrangement necessitate the provision of a strengthened bolt

30 driving mechanism. Figures 4 and 5 show different

embodiments of multiple lock driving mechanisms employable

with a closure arrangement acceording to the present
invention.

35 With reference to Figure 4, a vertical cross section
through the door (15) and locking chamber (16) is portraved.
As shown, the bolt (13) is received within a bolt guide (37)
inserted within the door (i5). Affixed toc one end of the



mechani snms descri bed herein may be used in any conbination to extend and/ or
retract a single bolt or a plurality of bolts. 35 Preferred enbodi nents of
: the instant invention will now be described, by way of exanple only, in
‘conjunction with the appended draw ngs, in wich: 4 Figure 1 is a plan
view of a lateral cross-section through a prior art closure mechani sm
Figure 2 is a plan view of a lateral cross-section throg&&i a closure

nmechani sm accof@ilg (13§ Bhé Piredd?) 95 v e, (4 )g e oin Rivvats about
cross-section t@rpdgatapbaht ¢38§.i PrévDiEaACEhOAbUtRENE NEL 8 686 bo1t (13)

' nvention, is a cam (41), the cam (41) being connected to a handle (39)
provided on the exterior of the door. The lever (43) is
5 substantially "L" shaped and is connected to the bolt (13)
at one end and to a connecting bar (47) at the other. The
connecting bar (47) may be connected te sther locking means
so that actuation of the handle (39) causes all the locking
devices on the door to close. |
10
In operation, the handle (3%) is turned by an
operator when it is desired to close the door (15).
Operation of the handle causes the cam (41), to which the
handle (3%} is attached, to rotate. The rotating cam ({41)
15 bears upon the bolt (13} thereby causing the bolt (13) to be
extruded from the bolt guide (37). Movement of the bolt
{13) causes the connected lever (43) to pivot about the
pivot peint (45) thereby imparting an associated upward or
downward movement to the connecting bar (47). The degree of
20 mnovement of the handle is continuously variable so as to
enable the bolt to be extruded into the striker plate to
such an extent that the door is either in its non-airtight
position or its airtight position, or any other position in
between. The cbnnecting bar (47) may be connected to other
25 locking systems so that when the connecting bar (47) is
moved in an upward direction all the bolts (13) are extruded
from their respective bolt guides. The other locking
mechanisms may gomprise a similar arrangement te that of
Figurg 4 without, of course, the need for a handle (39) and
30 eam (41). 7To open the door (15), the handle (39) is rotated
in the opposite direction thereby moving the cam (41) out of
abutment with the bolt (13). The weight of the connecting
bar (47} then causes the lever (43) to return tc the
position shown in Figure 4, thereby withdrawing the bolt
35 (13). If desired, spring return means may be provided about
the bolt (13}, in a manner similar to that shown in Figure
5, so as to facilitate the withdrawal of the bolt (13).



Figure 3 is an alternative enbodinent to that of figure 2 show ng an
alternative cl osure nechani sm according 10 to the present invention, Figure
4 is a vertical cross-section through a door and a bolt case in accordance
with the present invention show ng one enbodi nent of a bolt drive
mechani sm and Figures 5 and 6 are second and third enbodi nents 15
respectively of bolt drive nechanisns. Wth reference to Figure 2, a

cl osure mechani sm accoriijwmet o 5t heshewsena | BegRRbN enbpidzenatdomt (1§919t o)
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seal or non-airtight seJP as required. door rovi
t aper ed bol t (R)GM‘&‘@%&%@W@@W@W% %e@%rp§?$$ﬂ§rl‘m’ﬁ¥“‘él‘(’@7)
provided within a cavity in the door frane (19) upon closure of the door

W hin ol ocRing chanbbh (k5 GHURALRATG (e BE L) (1 PREVAGRR T14p. o
The door frane édmaﬁa@m) tamm one end. Disposed about the bolt (13) and
in between the bolt guide (37) and the collar (4%9) is a
helical spring (51) or other spring means. The handle (39)
is connected to a pinion (55) which engages a rack (53) on
10 the connecting bar (47). Repeated winding of the handle
(39) causes the pinion (55) to engage the rack (53} thereby
winding the connecting bar (47) in an upward or downward .
direction. Additionally provided on the connecting bar (47)
is a cam (57) which is placed sc as to engage the collared
15 end of the bolt (13) upon winding of the handle {39). The
cam {57) is provided with a first tapered portion (58), a
first flat portion (61), a second tapered portion (63) and
a second flat portiocn (64}).

20 In operation, the handle ({39) is wound by the
operator and the pinion (55) engages the rack (53) provided
on the connecting bar (47). As the connecting bar is moved
in an upward direction, the first tapered portion (58) of
the cam (57} is brought into sliding abutment with the

25 collared end of the bolt (13). Continued operation of the
handle causes the first tapered section (59) of the cam (57)
to apply a lateral force teo the collared end of the bolt
{13} thereby causing the bolt (13) to be extruded from the
bolt guide (37) into the striker plate (not shown) and

30 causing partial compression of the spring means (51}. At
this point, the deoor (1} is locked in its non-airtight
position. Further operation of the handle (39} causes the
flat portion (61) of the cam (57) to slide under the
collared end of the bolt (13) without further extruding the

35 bolt (13) from the bolt guide {37). Continued winding of
the handle (3%) causes the second tapered portion (63) of
the cam (57) to be brought inte abutment with the collared
end of the beolt (13). The action of the second tapered



(21)" running about its circunference into which a gasket (23) is inserted.

The gasket (23) is placed so as to be capable of comng into airtight

i sealing abutnent with the 30 door's closing side (25) when the door is

fully closed. Wth reference to Figure 2A, tge cross-sectional shape of the

bolt (13) may be clearly seen. The bolt (13) has a flat section (31)

. together with a tapered section (27). 35 In operation, the

| door's closingextiin (&%) on shenkildl (L Pr swgistes the bodbt toobeaturthen
the gasket (23)gythhGiddC h e t d d t
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slides against the striker plate (17) oxr bolt (13)
respectively and causes the door (15) to compress the gasket
{23), thereby creating an airtight seal.

ie As mentioned above, the connecting bar (47) may be
further connected to other locking mechanisms by way of a
lever, as in figure 4, or by way of further cams provided on
the connecting bar (47). &lternatively, the locking bar
(47) could be provided with a bolt on its upmost end, seo

15 that the bolt would be extruded inte the door frame upon
upward movement of the bar (47). It is envisaged that any
combination of Figures 4 and 5 may be employed either singly
or jointly and such combinations will be obvious to the
skilled man in the art.

20

Figure 6 shows a third simpler embodiment of a bolt

driving mechanism suitable for use with the instant
invention. In this embediment, the handle (39} is connected
to a pinion (65) which engages a rack {67) provided on the

25 bolt (13). Operation of the handle (39} by the operator
causes the pinibn (65) to engage the rack (67) on the bolt
{(13) thereby enabling the beolt to be wound out of or
withdrawn inte the bolt guide (37). This embodiment may be
used as a single lock, or a multiplicity of such devices may

30 be provided on a door. Alternatively, the embodiment of
figure 6 may be combined with the embodiments of figures 4
and 5, or any combination thereof, as necessary.

It will be understood, of course, that the present

35 invention has been described by way of example only and that

various modifications may be made without departing from the
scope of the appended claims.

i e -



5 the bolt (13) extends further fromthe door (15). The tapered section
(27) on the bolt (13) forces the door (15) to nove towards the gasket
(23), thereby exerting a conpressive force on the gasket (23) and
causing the creation of an air tight seal. Bn this way, the instant

I nvention enables the creation of far superior seals to those achi eved by
the prior art. The tapered section (27) may be adjusted so as to increase

or decrease the conpr XIS additdensit Means niys be pEgyjided gor the
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t her eby - Such additional means may alternatively be provided on the
belt and be engageable with correspending means provided on
the interior of the bolt guide. Again, various solutions
will be apparent to the man skilled in the art.
10
Additionally, the bolt or striker plate may be
provided with a one-stage compressive mechanism so that
operation of the handle always causes compression of the
gasket.
18
It is alsco conceivable that an airtight seal may be
achievable without the provision of a gasket, although a
gasket is .obviously preferable for safety.



25 exerting a conpré__HV€“f6TC€—Uﬁ—rhE—gasket (23) to provide an airtight
seal . The increased cGx os provided by such an arrangenent

. necessitate the provijdi Ml hened bolt 30 driving “nmechanism

I Figures 4 and 5 ik <hbodi nkfit s of nﬂmwsqa;ﬁz@&bmdnmxﬂng
i mechani snms enpl oyabl e mnth a closure arrangenent accor ‘j\ esent

' i nvention. 35 Wth reference to Figure 4, a ve :pq ectlon
| through the dodt:BE¥8 and | ocking chanber (16) is portrayed, ,

' bolt (13) is received within a bolt guide (37) inserted within the door

(15). Affixed to one end of the balt ( by .a pi 42 a |lever
(43) which pivots about §£ﬁ§95? neA g@%oél &g:héhﬂ§4mﬁﬁ fi £Famee
bolt (13) comprising a belt and bolt drive mechanism for mounting on

5 a door, and a keep for mounting on the frame of the door,
wherein the bolt and keep are shaped such that, as the bolt
enters the keep during use, the door is drawn towards the
frame to improve the seal between the door and the frame.

i0 2. A closure mechanism according to claim 1 wherein the
belt is tapered, the taper in use causing the door to be
drawn towards the door frame as the bolt enters the keep.

3. A closure mechanism according to claim 1 or claim 2

15 wherein the keep includes a tapered portion which, during
use, causes the door to be drawn towards the deoor frame as
the belt enters the keep.

4. A closure mechanism according to any preceding claim

20 wherein the bolt and keep are provided with.initial flat
portions so that the belt initially enters the keep without
drawing the door towards the door frame.

5. A closure mechanism according to any preceding claim
25 wherein the belt drive mechanism comprises a cam which, when
rotated, extends or retracts the bolt.

6. A closure mechanism according to any of claims 1 to

4 wherein the bolt is extended by means of a cam mounted on
30 a bar which, during use, is driven in a direction

substantially perpendicular to the axis of the boit.

7. A closure mechanism according to any preceding claim

wherein a lever is connected to the belt by a pin, the lever
35 being pivotable and being connected at its other end to a

connecting bar for driving one or more other bolts.

8. 4 closure mechanism according to claim 6 or claim 7



s a can1(41) the—eaﬁ+{41) berﬁg~eeﬂﬁected to a han ;
the exterior 43) is 5 substa

| ever .
i s connected to theJMl H il ,"ﬂLend and to a conr{¢dy
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so that actuation of the handle 39) causes all the | ocking devices on the
door to close. In operation, the handle (39) is turned py an operator when
it is desired ¥BeERdBe (e (BRF dnsjludggerat Fafkoiieh nhiterachas¥dthha
can (41), to wWakebabhe bapdbe.(39) is attached, to rotate. The rotating cam
(41) 15 bears upon the bolt (13) thereby causing the bolt (13) to be
extruded fromthe bolt guide (37). Movenent of the bolt (13) causes the
connected | eves.(43) Ao plustirebantchdeismvacqurding 43o t kdadhy Bnpartiég
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enabl e the bol posbtbensxpfuibe bols.the striker plate to

10. A closure mechanism according to any preceding claim
wherein the bolt is fitted with a collar against which a
10 spring bears to bias the bolt away from the keep.

1. A closure mechanism according to any of claims 1 to
4 wherein, the bolt drive mechanism comprises a pinion
connected to a handle, the pinion being engageable with a

15 rack provided on the bolt, thereby enabling the bolt to be
wound inte and out of the keep.

iz. A closure mechanism substantially as hereinbefore
described with reference to and as shown in the accempanying
20 drawings.

13. The combination of a door and dcor frame, comprising
one or more closure mechanisms accerding to any preceding

claim.
25
14. The combination of claim 13 wherein the door frame is
provided with a gasket running around its circumferenceﬁsuch
that closing of the door causes compression of the gasket.
30 15, The combination of claim 14 wherein the gasket is

seated in a trough, the trough being provided in a portion
of the door frame facing the door's closing face.

16. The combination of claim 14 wherein the gasket is
35 mounted on the door and abuts the door frame upon closing of

the door.

17. A blast door incorporating a closing mechanisn

. - e o e enOET .



such an extent that the door is either in its non-airtight position or its
airtight position, or any other position in between. The connecting bar

- (47) may be connected to other 25 |ocking systens so that when the

: connecting bar (47) is noved in an upward di¥&ction all the bolts (13) are
~extruded fromtheir respective bolt guides. The other |ocking nmechani sns
may conprise a simlar arrangengnt to that of Figure 4 without, of course,
" the need for a R&FOFEifgofomtrsd icgwbskaptipllopas breeipbefprs)desepribed
handl e (39) is wdthi edfeftehbe ©ONOS s SHARH 110N thBCAEBYnPENY DEq tdeaw Bigs .
(41) out of abutnment with the bolt (13). The wei ght of the connecting bar
* (47) then causes the lever (43) to return to the position shown in Figure
4, thereby withdrawing the bolt 35 (13). If desired, spring return nmeans
may be provided about the bolt (13), in a nmanner -similar to that shown in
‘Figure 5, so as to facilitate the withdrawal of the bolt (13).
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7 Figure 5 shows a second enbodinent of the strengthened bolt drive
mechani smused in conjunction with a cl osure nechani smaccording to the
present invention. 5 In this enbodiment, the bolt (13) is provided
with a collar (49) about one end. Di sposedl&bout the bolt (13) and in
between the bolt guide (37) and the collar (49) is a helical spring (51) or
ot her spring neans. The handle (39) is connected to a pinion (55) which
engages a rack (53) on 10 the connecting bar (47). Repeated wi nding of the
handl e (39) causes the pinion (55) to epss gg@be rack (53) thereby w nding

the connecting bar (47)Wig,§n‘yomard,or domn jrection. Additionally
provi ded on the c onnec GG KA ch is placed so as to
engage the collared 1@hen§re§eﬁhelh@éntiéﬁ)rémamasmﬁmhautmﬁsuk@8ﬂ@amﬂnism
(39). The c % ) i q€d Wi gia fl.rst tapered portion first
flat portio % aé%%%o %%ée p8r FFBWE( gg rising 45"311; %'3 an
b@lt drive mechanxsm iée for mcuntlnq on a door 1%, and a
keep 17 for mounting on the frame 15 of the door 15, wherein
the belt 13 and keep 17 are shaped such that, as the bolt 13
enters the keep 17 during use, the door 15 is drawn towards
10 the frame 1% to improve the seal between the door 15 and the

frame 19.
This arrangement provides an airtight seal that is
superior to those achieved by the prior art.

15




a secaqnd flat portion (64). 20 In operation, the handle (39) is
wound by the operator and the pinion (55) engages the rack (53) provided on
t he connecting bar (47). As the connecting bar is noved in an upward
direction, the first tapered portion (59) of the cam (57) is brought into
sliding abutnent with the 25 coIIare% end of the bolt (13). Continued
operation of the handl e causes the firgt ,tapered section (59) of the cam
(57) to apply a lateral force to the coll"ared end of the bolt (13) thereby
causing the bolt (13) to be extruded fromthe bolt guide (37) into the
striker plate (not shown) and 30 causing partial conpression of the spring
means (51). At this point, the door (1) is locked in its non-airtight
position. Further operatiomQf fhe hanrdlhe (39) causes the flat portion (61)
of the cam (57) to slidejunder thé colldred end of the bolt (13) w thout
further extruding the 35jbolt (13) fromfthe bolt guide (37) . Continued

wi ndi ng of the handle (39) causes the sdcond tapered portion (63) of
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the cam (57) to be brought into abutment with the collared end of the bolt
(13)."" The action of the second tapered 8 portion (63) on the bolt (13)
causes the bolt to be further extruded fromthe bolt guide (37) into the
striker plate (not shown) and causes further conpression of the spring
means (51). In this way, the tapered,section (27) of the 5 bolt (13) or
the tapered section (33) on the strikgrlp ate slides against the striker
plate (17) or bolt (13) respectively and causes the door (15) to

conpress the gasket (23), thereby creating an airtight seal. 10 As
menti oned above, the connecting bar (47) may be further connected to other
| ocki ng mechani sns by way of a |ever,! (}p igure 4, or by way of further

canms provided on the connectigrg;b\ar (47). Alternatggely, the |ocking bar
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(47) could be provided with a bolt on its upnost end, so 15 that the bolt
woul d be extruded into the door frame upon upward novenent of the bar (47).
It is envisaged that any conbination of Figures 4 and 5 may be enpl oyed
either singly or jointly and such conbinations wll be obvious to the
skilled man in the art. 20 Figure 6 shpws a third sinpler enbodi nent of a

© bolt driving mechanismsuitable for use mi,th the instant invention. In this
. enbodi nrent, the handle (39) is connected 55 a pinion (65) which engages a _
rack (67) provided on the 25 bolt (13). Operation of the handle (39) by
t he operator causes the pinion (65) to engage the rack (67) on the bolt
(13) thereby enabling the bolt to b unde out of or withdrawn into the
bolt guide (37). This enbodi ment g} uS®d as a single lock, or a
multiplicity of such devices may 30 be provided on a door. Alternatively,
t he enbodi nent of %%gure 11nay be conbined with the enbodi nents of figures

4
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and 5, or any conbination thereof, as necessary. It will be understood, of
course, that the present 35 invention has been described by way of exanple
only and that various nodifications nay be nmade w thout departing fromthe
scope of the appended cl ai ns. 9 For exanple, additional nmeans may be
provi ded on the exterior of the door o4 within the | ocking chanber so as to
| ock the handle or can in a presel ected pagition, thereby further ensuring
that the bolt will not be subject to any 5 unwanted novenent caused by

bl ast vibrations or the like. Such additional nmeans may alternatively be
provided on the bolt and be engageable with correspondi ng neans provi ded on
the interior of the bolt guide. Again, various solutions wll be apparent
to the man skilled in the art.
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10 Additionally, the bolt or striker plate may be provided with éﬁﬂﬁﬁﬁg?%ge
conprlessi ve nmechani smso that operation of the handl e al ways causes
conpression of the gasket. 15 It is also conceivable that an airtight seal
may be ‘achi evabl e without the provision of a gasket, although a gasket is
obviously preferable for safety. CLAI M5 1. A cl osure nechanismfor a
door hinged to a frame, conprising a 5 bolt and bolt drive nechanismfor
nounting on a door, and a keep for nountildg on the frame of the door,
wherein the bolt and keep are shaped such that, as the bolt enters the keep
during use, the door is drawn towards the frane to inprove the seal between
the door and the frane, and wherein the keep includes a

ABSTRACT

TOSURE MECHANISM FOR AIRTIGHT DOORS

The present invention relates to a closure mechanism

8 for a door 15 hinged to a frame 19, comprising a bolt 13 and
bolt drive mechanism 16 for mounting en a door 15, and a
keep 17 for mounting on the frame 19 of the door 15, wherein
the belt 13 and keep 17 are shaped such that, as the bolt 13
enters the keep 17 during use, the door 15 is drawn towards

19 the frame 19 te improve the seal between the door 15 and the

frame 19.
‘ This arrangement provides an airtight seal that is
{ superior to those achieved by the prior art.

15 {Fig. 2)




&~ Revsha shes
tapered portion which, during use, causes the door to be drawn towards the
door 10. franme as the bolt enters the keep. 2. A cl osure nmechani sm
according to claiml1 wherein the bolt is tapered, the taper in use causing
the.door to be drawn towards the door frane as the bolt enters the keep. 3.
A cl osure nechani sm according to any prec2ding clai mwherein the bolt and
keep are provided with initial flat portions so that the bolt initially
enters the keep without drawi ng the door towards the door frame. 20
4. A cl osu | raicd =] P ars ol t
drive rrechan?{rlg co&rr%:% a ca’l\%g:ihﬁcr% %gﬁéﬁ%ﬁgt@g?féﬁt@rﬁgs%?’bﬁg'ﬁ?ﬁs
the bolt. 5.exampie, thadsonmeyased o bedulyairntight.o any of clains 1 to 3
wherein the 25 bolt is extended by neans of a cam nounted on a bar
whi ch, duati ng use, is driven in a direction substantially perpendicular to
the axis of the bSbécﬁﬁf@aﬂliy, titerefore Uit s BB i oiSiReanessst inderktorPl plivRieegh NI
claimwherein a lever is'connected to the bolt by a pin, the I ever being
pi vot abl e angiriightndogowhichnisceasity aealabie am.évhée%dmy) ke closedcini agheraanf or
driving one af

claimb or 6oUHE @%ﬁ&%ﬁ% %ﬁiﬁ#ﬂ%ﬂﬁﬁ&h‘t latchad prQM{)ﬁn mechani sm according to

10 In accordance with the present invention, there is provided a closure
mechanism for a door hinged to a frame, comprising a bolt and bok drive
mechanism for mounting on a door, and a keep for mounting on the frame of the
door, wherein the bolt and keep are shaped such that, as the bolt enters the
keep during use, the door is drawn towards the frame to improve the seal

elween the door and the frame, and wherein the keep includes a tapered
portion which, during use, causes the door to be drawn towards the door frame

15
~ as the bolt enters the keep.

Although not specifically described herein, in a further embodiment both
20 the bolt may be tapered and the keep may inciude a tapered portion to assist in
driving the door towards the door frame.

Preferably, the door frame is provided with a gasket running around its
circumference such that closing of the door causes compression of the gasket.
25 The gasket may be seated in a trough, the trough being provided in a portion of
the door frame facing the door’s closing face. Altemnatively, the gasket may be
mounted on the door itself and abut the door frame upon closing of the door.
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i ncludes a Tack which interacts with a drivable pinion.

closure ;vﬁc : b o claim4 or 5 whereiffr
ﬂ( & ‘ positions of the L

provide two ¢l | $:

cl osure mecharl sen accof disng«=t 0 any preceding clair it i s
fitted wth a collar against which a spriifg bears f ! @W%I ti qway
fromthe keep ,10. A closure mechani smaccording {a laing ¥ to 3
wherein, 10 AgY'Eol t drive mechani sm conprises a ;o‘*"” m-connected tlo a
handl e, the pinion being engageable with a rack prpvided on_the belt
t hereby enabling the bolt to be wound into and out of the keep. 11. The
conbi nation of a floor Anglosirerméeckanismdonardetrmingec: tom fimme, tompeisingua e

Whereln Ehe- BUbRN HilRANE WeBlRUSE R rieutEh SkGh PR ATKGA KPORAY mountng |
ci rcunt er encgn g famadf the %bﬂ@vﬁéreﬁlﬂe%ﬁrand keep are shaped such that, as the
bolt enters the keep during use, the door is drawn towards the frame to improve
the seal between the door and the frame, and wherein the keep includes a
tapered portion which, during use, causes the door to be drawn towards the door

10 frame as the boit enters the keep.

2. A closure mechanism according to claim 1 wherein the bolt is
taperad, the taper in use causing the door to be drawn towards the door frame
as the boit enters the keep.

3. A closure mechanism according fo any preceding claim wherein
the bolt and keep are provided with initial flat portions so that the bolt initially
enters the keep without drawing the door towards the door frame.

20 4. A closure mechanism according to any preceding claim wherein
the bolt drive mechanism comprises a cam which, when rotated, extends or
refracts the bolt.

8. A closure mechanism according to any of claims 1 to 3 wherein the
25 bolt is extended by means of a cam mounted on a bar which, during use, is
driven in a direction substantially perpendicular to the axis of the boit.

8. A closure mechanism according to any preceding claim wherein a
lever is connected fo the bolt by a pin, the lever being pivotable and being
30 connected at its other end to a connecting bar for driving one or more other boits.

7. A closure mechanism according to claim 5§ or 8 wherein, the bar
includes a rack which interacts with a drivable pinion.




causes conpression of the gasket. 20 13. The conbination of claim 12
wherei n--th TE mmﬁ in a trough, the trough being provided in a
portion of} i) 8 -} cing the door's closing face. 25 14.
The, conbi nat4 o ot cl“alfm 12 wherein the gasket is nmounted on the door and
~abuts the door frame upon cl osing of the gpor.

8. A closure mechanism according to claim 4 or 5 wherein, the cam is
shaped to provide iwo distinct extended positions of the bolt.

5 9. A closure mechanism according to any preceding claim wherein
the bolt is fitted with a collar against which a spring bears to bias the bolt away
from the keep.

10. A closure mechanism according to any of claims 1 to 3 wherein,
10 the bolt drive mechanism comprises a pinion connected to a handle, the pinion
being engageable with a rack provided on the bolt, thereby enabling the boit to

be wound inte and out of the keep.

11. The combination of a docr and door frame, comprising one or more
15 closure mechanisms according to any preceding claim.

12.. The combination of claim 11 wherein the door frame is provided
with a gasket running around its circumference such that closing of the door
causes compression of the gasket.

13. The combination of claim 12 wherein the gasket is seated in a
trough, the trough being provided in a porticn of the door frame facing the door’s
closing face.

25 14.  The combination of claim 12 wherein the gasket is mounted on the
door and abuts the door frame upon closing of the door.




