
This invention relates to a closure mechanism for a 

door and, i:n particular, to a compression bolt arrangement 
5 for an air tight door. 

A known prior art door closure arran9ement is shown 
in Figrure l. conventional locking arranqements 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 ~olt (7) engaging the striker plate (5) 
upon closing of ~he door ( 1) • Typically, the closi·ng side 

(9) of the bolt (7) is tapered so as to facilitate the 
15 location of the bolt (7) within the striker plate (5). 

These prior art arrangements, whilst adequately 

perforwdn9 the function for which they were designed, suffer 
5erious disadvantages when employed in Blast Doors and the 

20 likee Specifically, a conventional door (1) does not 

provide an airtight seal against the door frame (3) thereby 
possibly allowing poison qases, · for example, to permeate 
between the door (1) and the frame (3)e Attempts have been 
made to overcome this problem by providing a gasket (11), 

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

30 such an airtight door and it is difficult to achieve the 
requisite amount of gasket compression to provide a 
satisfactory airtight seal. , 

A second probleID associated with the prior art is 

35 that the doors may only be sealed in their "airtight•• 

position as :no provision is I1illade for a imquick" latching of . . 

the doore It is envisaged with a blast door, for exanple, 

that situations may prevail in which it is merely necessary 
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t.o provide a non~airtiqh.t latching arrangement whilst in 
time of conflict, for example, the door may need to be fully 
airtight.. 

5 Specifically, therefore, it is an aim of the present 
invention to provide an airtight door which is easily 
m~alable and which may be closed in either an airtight 
position or a non~airtight. latched position@ 

In accordance with the present invention, there is 
provided a closure mechanism for a door hinged to a frame, 
comprising a bolt and bolt drive mechanism for mcuntinq on 
@ door, and a k~ep for mounting on the frame of the door, 
wherein the bolt and keep are shaped such that, as the bolt 

15 0nters the keep durinq 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 door to be drawn towards the door frame as the 

20 bolt enters the keep. 

JO 

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

Alt.hough not specifically described herein, in a 
further embodiment both the bolt may be tapered and the keep 
•ay 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 circumference such that closing of the 
door causes coupression of the gaskete The gasket may be 
seated in a trough, the trough being provided in a portion 

J5 of the door frame facing the door~s closing face. 
Alternatively, the qasket may be mounted on the door itself 
and abut the door frame upon closing of the door. 
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Preferably, the bolt and keep are provided with 

initial flat portions so that the bolt nay initially enter 

the keep without drawing the door towards the door frame. 

By including this feature, the lockinq mechanism allows the 
5 door to be sinply latched rather than fully closede 

In one embodiment, the bolt drive 11.echanism comprises 
~ cam which, when rotated, ext.ends or retracts the bolt. 

In another el!lbodinent, the bolt may be extended by 

means of a cam mounted on a bar which, durinq use, is driven 

in a direction substantially perpendicular to the axis of 

the bolte In ei~her event, the cam Day be shaped to provide 
two distinct ext.ended pos-itions of the bolt. 

A lever may be connected to the bolt by a pin, the 
lever being pivotable and bein9 connected at its other end 
to a connectinq bar for driving one or more other bolts. 

20 If the bolt drive mechanisn includes a bar, the bar 

m.ay include a rack which interacts with a drivable pinion. 

The bolt zay be fitted with a collar against which a 
spring bears to drive the bolt away from the keepe 

In another enbodiment, the bolt drive mechanism may 
comprise a pinion connected to a handle, the pinion being 
enqaqable with a rack provided on the bolt, thereby enabling 
the bolt to be wound. into and out of the ·keep~ 

As will be appreciated, the various bolt drive 
mechanisms described herein may be used in any combination 

to extend and/or retract a single bolt or a plurality of 
bolts. 

Pref erred embodiaents of the instant invention will 
now be described, by way of example only, in conjunction 
with the appended drawinqs, in which : 



Figure l is a plan view of a lateral cross~section 
through a prior art closure mechanism, 

Figure 2 is a plan view of a lateral cross~section 
throuqh a closure mechanisD accordinq to the present 

5 invention, 
Figure 2A is a cross~section through a bolt. used in 

conjunction with the present invention, 
Figure J is an alternative embodinent. to that of 

f iqure 2 showing an alternative closure ~echanism according 
10 to the present invention, 

Figure 4 is a vertical cross~section through a door 
and a bolt case in accordance with ~he present invention 
showinq one emb~diment of a bolt drive nechanism, and 

Fiqures 5 a:nd 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) to be 
~ealed against a door frame {19) so as to provide either an 

20 airtiqht seal or non~airtight seal as required. The door 
(15) is provided with a tapered bolt (13} which is 
enqaqeable with a keep or striker plate {11) provided within 
a cavity in the door frame (19} 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 into which a gasket 
(23) is inserted. The gasket (23) is placed so as to be 
capable of coming into airtight sealing abutment with the 

JO door ms closing side {25) when the door is fully closed. 

With reference to Figure 2A, the cross~sectional shape of 
the bolt (13) may be clearly seen. The bolt (1J} has a flat 
section (Jl) together with a tapered section (27). 

JS 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 plate 



(17). At this point, the door (13) is effectively locked 

without providing an airtight ~e~l against th~ gasket (23). 

Continued actuation of the locking mechanism causes the 

tapered section (27) to contact the striker plate (17) as 

5 the bolt ( 13) extends further from the door ( 15) • The 

tapered section (27) on the bolt. (13) forces the door (15) 
to move towards the qasket (23), thereby exerting a 

compressive force on the gasket (2J) and ca.using the 
creation of an air tight seal. 

10 

In this way, the instant. invent.ion enables the 

creation of :far superior seals to those ac}lieved by the 

prior art.o The ~a.pered section (27) may be adjusted so as 

to increase or decrease the compressive force exerted on the 

15 gasket (23). 

Figure J shows an alternative embodiment where the 
striker plate (17) is provided with a tapered surface (JJ)e 

The bolt. i:n this embodiment is rectangular and has no 

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

which en9a9es with the bolt (lJ) to provide a non~airtiqht 

~eal upon actuation of the locking mechanism. Continued 

actuation of the mechanism causes the bolt (lJ) to contact 

the tapered section (JJ) of the striker plate (17) thereby 
25 exerting a compressive force on the gasket (23) to provide 

an airtight seal. 

The increased conpressive forces provided by such an 

arrangement necessitate the provision of a stre:n9thened bolt 

JO driving mechanisn. Figures 4 and 5 show different 

embodinents of multiple lock driving mechanisms employable 

with a closure arranqement according to the present 

invention .. 

35 With reference to Figure 4, a vertical cross section 
through the door (15) and locking chamber (16) is portrayed. 
A~ shown, the bolt (13) is received within a bolt <JUide (31) 

inserted within the door (15). Affixed to one end of the 
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bolt (13) by a pin (42) is a lever {43) which pivots about 
a pivot point (45). Provided in abutment with the bolt (13) 
is a ca~ (41), the cam (41) being connected to a handle (39) 
provided on the exterior of the door. The lever (43) is 

5 ~ubstant.ially "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 to other locking means 
so that actuation of the handle (39) causes all the lockinq 
devices on the door to close. 

In operation., the handle {39) is turned by an 
operator when it is desired to close the doo~ (15). 
Operation· of th~ handle causes the cam {41), to which the 
handle (J9) 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 quide (31). Movement of the bolt 
(13) causes the connected lever (43} to pivot about the 
pivot point. (45) thereby imparting an associated upward or 
downward movement to the connecting bar ( 4 7) . The degree of 

20 movenent 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~airtiqht 
position or its airtight position, or any other position in 
between. The connecting 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 lockinq 
mechanisms may fomprise a similar arrangement to that of 
Fiqu~e 4 without, of course, the need for a handle (39) and 

JO eam (41). To 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)e The weight of the connecting 
bar ( 4 7) then causes the lever ( 4 3) to return · to the 
position shown in Figure 4, thereby withdrawinq the bolt 

35 (.13).. If desired, sprinq 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). 
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Figure 5 shows a second! embodiment of the 

strengthened bolt drive mechanism used in conjunction with 

a closure mechanism according to the present invention. 

5 In this embodiment, the bolt (13) is provided with a 

collar ( 4.9) about one end. Disposed about the bolt. ( 13) a.nd 

in between the bolt guide (37) and the collar (49) 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 enqage the rack (SJ) thereby 

winding the connecting bar (47) in an upward or downward 

directions Addi~ionally provided on the connectinq bar (47) 

is a cam (57) which is placed so as to engage the collared 

15 end of the bolt (13) upon winding of the handle (39). The 

c@n (57) is provided with a first tapered portion (59), a 

first flat portion (61), a second tapered portion {63) and 

@second flat portion (64)e 

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 (59) of 

the cam {57) is brouqht into slidlin9 abutment with the 

25 collared end of the bolt (lJ). Continued operation of the 

handle causes the first tapered section (59) of the cam (57) 

to apply a lateral force to the collared end of the bolt 

(13) thereby causing the bolt (ll) to be extruded from the 

bolt guide (37) into the striker plate (not shown) and 

30 causinq partial compression of the spring means (51). At 

this point, the door (1) is locked in its non~airtight 

positions 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)e Continued winding of 

the handle (39) causes the second tapered portion (63) of 

the cam (57) to be brought into abutment with the collared 

end of the bolt (13). The action of the second tapered 



portion (63) on the bolt (13) c~uses the bolt to be further 
extruded from the bolt guide (37) into the striker plate 
{not shown) and ccuJ!ses further compression of the spring 
neans (51). In this way, the tapered section (27) of the 

s bolt (13) or the tapered section (JJ} on the striker plate 
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 mentioned above, the connecting bar (47) nay be 

further connected to other locking nechanisms by way of a 
lever, as in figure 4, or by way of further cams provided on 
the connecting ~ar (47)e Alternatively, the lockinq bar 
(47) could be provided with a bolt on its upmost end, so 

15 that the bolt would be extruded into the door frame upon 
upward movement of the bar (47)e It is envisaqed that any 
coMbination of Figures 4 and 5 may be employed either singly 
or jointl~ and such combinations will be obvious to the 
skilled man in the art. 

Figure 6 shows a third simpler embodiment of a bolt 
driving mechanism suitable for use with the instant 
invention.. In this embodiment, the handle (39) is connected 
to a pinion (65) which engages a rack (67) provided on the 

25 bolt (13). Operation of the hand.le (39) !by the operator 
causes the pinion (65) to enqaqe the rack (67) on the bolt 
( 13) thereby enabJLing the bolt to be wound out of or 
withdrawn into the bolt guide (37)e This enbodi•ent may be 
used as a single lock, or a multiplicity of such devices may 

Jo be provided on a door. Al ternat.i vely 1 the embodiment of 
figure 6 may be combined with the embodiments of f iqures 4 
and S, or any combination thereof, as necessarye 

It will be understood, of course, that the present 
J5 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. 



For example, additional means may be provided on the 
exterior of the door or within the locking chamber so as to 
lock the handle or cam in a preselected position, thereby 
further ensuring that the bolt will not be subject to any 

5 unwanted novement caused by blast vibrations or the like. 
such additional neans may alternatively be provided on the 
bolt and be enqageable with correspondinq means provided on 
t.he interior of the bolt guide. Again, various solutions 
will be apparent to the nan skilled in the art. 

10 

15 

Additionally, the bolt or striker plate may be 

provided with a. one~staqe compressive 1uc.1ebanism so that 
operation of th~ handle always causes compression of the 
qa.sket .. 

It is also conceivable that an airtight seal may be 
achievable without the provision of a qasket, althouqh a 
gasket is.obviously preferable for safety. 
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CLAIMS 

:l.. A closure mechanisn for a door hing:ed to a frane, 
comprising a bolt and bolt drive mechanisn for mcuntinq 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. 

A closure mechanism according to claim 1 wherein the 
bolt 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, durinq 

use, causes the door to be drawn towards the door fra~e as 
the bolt enters the keep. 

4@ A closure mechanisn accordinq to any preceding clain 
20 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. 

~9 A closure mechanism according to any preceding claim 
25 wherein the bolt drive mechanism comprises a cam which, when 

rotated, extends or retracts the bolt. 

6e 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, durinq use, is driven in a direction 
substantially perpendicular to the axis of the bolt. 

7e A closure mechanism according to any preceding claim 
wherein a lever is connected to the belt by a pin, the lever 

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

~. A closure mechanism according to claim 6 or claim 1 



11 ii iii if 
wherein, the bar includes a rack which interacts with a 

drivable pinion. 

g" A closure mechanism according to claim 5 or 6 

5 wherein, the cam is shaped to provide two distinct extended 

positions of the bolt. 

10. A closure mechanism according to any preceding claim 

wher~in the bolt is fitted with a collar aqainst which a 

10 Rpring bears to bias the bolt away from the keep. 

11,, A closure mechanism according to any of claias 1 to 
4 wherein, the bolt. drive mechani-sm comprises a pinion 

connected to a handle, the pinion being enqageable with a 
15 rack provided on the bolt, thereby enabling the bolt to be 

wound into and out of the keep. 

12.. A closure •echanism substantially as hereinbef ore 

described with reference to and as shown in the accompanying 

20 drawinqs. 

13@ The combination of a door and door frame, conprising 
one or more closure mechanisms according to any preceding 

claim .. 

14. The co!mlbination of claim 13 wherein the door frame is 
provided with a gasket runninq around its circumference

1
such 

that closing of the door causes co•pression of the qasket. 

The cmmination of claim 14 wherein the gasket is 
seated in a trough, the trough being provided in a portion 
of the door frame facing the dooris closing facee 

Jl.6 o The combination of claillllll 14 wherein the gasket is 

35 mounted on the door and abuts the door frame upon closing of 
the d.ooro 

17s A blast door incorporating a closing mechanism 

--- ····-···· 
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according to claim l substantially as hereinbefore described 

with reference to and as shown in the accompanying drawings. 

--------·------ - --- --------
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