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Lock and locking assembly for a door or window.

A door or window lock comprising a spring
loaded latch (2) and a deadbolt (3) is provided
with a key operated deadlocking mechanism for
deadlocking the deadbolt (3) in its operative
position, the deadlocking mechanism compris-
ing a pivotally mounted locking arm (71) which
is movable between a deadlocking position in
which it prevents movement of a rack (62) to
retract the deadbolt (3) and an inoperative posi-
tion in which the rack is free to move, a pivotally
mounted tumbler (77) which is spring biased
towards a rest position in which the tumbler
prevents the locking arm (71) moving to its
deadlocking position from its inoperative posi-
tion and vice versa, and a follower member (76)
which moves in response to turning of the key
so that when the latter is turned to deadlock the
deadbolt, the follower member (76) acts on the
tumbler (77) to displace it from its rest position
prior to engaging and moving the locking arm
(71) to its deadlocking position and then allows
the tumbler (77) to return to its rest position,
and when the key is turned back to undeadlock
the deadbolt, the follower member (76) acts on
the tumbler (77) to displace it from its rest
position prior to engaging and moving the lock-
ing arm (71) to its inoperative position and then
allows the tumbler to return to its rest position.
The lock may form part of a multi-point locking
assembly having at least one additional remote
locking device which is actuated simul-
taneously with the deadbolt.
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The invention relates to door and window locks of
the kind comprising a latch which is spring biased to-
wards an operative position and is retractable to allow
the door or window to close, a latch operating mech-
anism for retracting the latch when the door or window
is to be opened, a deadbolt which is movable between
an operative, advanced position and an inoperative,
retracted position by a deadbolt operating mecha-
nism, and a key operated deadlocking mechanism for
deadlocking the deadbolt in its operative position.

The invention also relates to multi-point locking
assemblies incorporating such locks and comprising
at least one additional locking device which, in use, is
connected to the lock such that a locking member of
the additional device is advanced and retracted si-
multaneously with the deadbolt by operation of the
deadbolt operating mechanism. Such multi-point
locking assemblies are primarily intended for doors,
especially doors made of reinforced UPVC for the res-
idential market, although they can also be fitted to
large windows.

According to a first aspect of the invention, in a
lock of the kind described the deadlocking mecha-
nism comprises a pivotally mounted locking arm
which is movable between a deadlocking position in
which it prevents movement of the deadbolt operating
mechanism to retract the deadbolt and an inoperative
position in which the deadbolt operating mechanism
is free to move the deadbolt, a pivotally mounted tum-
bler which is spring biased towards a rest position in
which the tumbler prevents the locking arm moving to
its deadlocking position when in its inoperative posi-
tion and prevents the locking arm moving to its inop-
erative position when in its deadlocking position, and
a follower member which moves in response to turn-
ing of the key so that when the key is turned to dead-
lock the deadbolt, the follower member acts on the
tumbler to displace it from its rest position prior to en-
gaging and moving the locking arm to its deadlocking
position and then allowing the tumbler to return to its
rest position, and when the key is turned back to un-
deadlock the deadbolt, the follower member acts on
the tumbler to displace it from its rest position prior to
engaging and moving the locking arm to its inopera-
tive position and then allowing the tumbler to return
to its rest position.

The combination of the pivoted locking arm and
the pivoted tumbler provides a particularly simple and
reliable method of ensuring that the deadbolt cannot
be deadlocked or undeadlocked without using the
key.

Preferably the locking arm and the tumbler lie in
different planes and have transversely projecting
stops which interengage to prevent movement of the
locking arm to its deadlocking position or back to its
inoperative position when the tumbler is in its rest
position.

Preferably the locking arm is arranged so that
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turning the key sufficiently in the undeadlocking di-
rection when the locking arm is in its inoperative pos-
ition causes the follower member to engage and move
the locking arm away from the inoperative position in
a direction opposite from the deadlocking position
whereby the locking arm acts to retract the latch.

The latch operating mechanism may comprise a
handle, a rotary cam plate which is rotatable by turn-
ing the handle, and a pivoted latch lever on which the
cam plate acts to cause the lever to retract the latch
against its spring bias when the handle is turned in
one direction.

The deadbolt operating mechanism preferably
comprises a handle, a follower gear which is rotatable
by turning the handle, a reciprocable rack member
which is engaged by the follower gear, and a trans-
mission gear which is engaged by the rack member
and which also engages a rack provided on the dead-
bolt so that the deadbolt moves in a direction which
is substantially at right angles to the direction in which
the rack member is movable. In this case, it is prefer-
ably the rack member of the deadbolt operating mech-
anism that the locking arm cooperates with to prevent
retraction of the deadbolt when the locking arm is
moved to its deadlocking position.

The handle of the deadbolt operating mechanism
may be the same handle as that of the latch operating
mechanism, the deadbolt being advanced by turning
the handle from a neutral position in the opposite di-
rection to that in which it is turned to retract the latch.

The deadbolt operating mechanism may also
comprise a second handle which is on the opposite
side of the lock from the first handle and is rotatable
about an axis offset from that of the first handle, the
second handle acting on a second follower gear which
engages the rack member so that the deadbolt can
also be operated by turning the second handle.

Preferably the transmission gear is a stepped
gear so that the linear travel of the rack member pro-
duces a greater linear travel of the deadbolt. Accord-
ingly, the deadbolt may have a throw which is consid-
erably greater than in conventional locks of the same
size.

Preferably the lock comprises a casing formed by
a die-cast internal frame providing a rear and two op-
posite end walls of the casing, and two cover plates
fastened to the frame on opposite sides thereof. The
internal frame may be made of aluminium or zinc alloy
and arranged to support some of the components of
the lock, such as the locking arm and the tumbler, and
the cover plates may be made of steel, preferably
stainless steel, and arranged to support other pivotal-
ly mounted components of the lock such as the han-
dles and the latch lever. Such a construction facili-
tates the manufacture and assembly of the lock, and
may also be used advantageously in other forms of
lock.

As mentioned earlier, the lock of the present in-
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vention is intended primarily for use as part of a multi-
point locking assembly. In this case the locking mem-
ber of the or each additional locking device of the as-
sembly may be a bolt or a pivoted hook which is ad-
vanced and retracted in response to linear movement
of a connector bar between the lock and the addition-
al locking device by the deadbolt operating mecha-
nism of the lock.

In a preferred arrangement the locking member of
the or each additional locking device is a hook which
is pivoted between its advanced and retracted posi-
tions by linear movement of a slide plate which is con-
nected to the connector bar and which is connected
to the hook by means of a pin carried by either the
hook or the slide plate and engaging in a slot in the
slide plate or the hook respectively.

Usually the assembly includes a keep bar which,
in use, is fitted to the fixed frame surrounding the
door or window and which is provided with an aper-
ture through which the locking member of the addi-
tional locking device projects when the door or win-
dow is closed and the locking member is advanced to
its operative position. In this case the side face of the
free end portion of the locking member may be cham-
ferred on the side facing the side on which the door
or window opens, so that the chamferred face will en-
gage the side edge of the keep bar aperture and exert
a camming action which draws the door or window
tightly closed as the locking member is advanced
through the aperture.

Preferably the position of the camming side edge
of the aperture is adjustable in order to ensure that
the desired pull-in of the door or window is achieved,
and for this purpose the aperture is defined by a slot
in a separate keep plate which is mounted on the keep
bar so that the slot registers with a slot in the keep bar,
the position of the keep plate on the keep bar being
adjustable. In a particularly preferred arrangement,
the keep plate is secured to the keep bar by at least
one screwed connection, and the position of the keep
plate relative to the keep bar is set and maintained by
a series of longitudinal serrations on the underside of
the keep plate which engage with a corresponding
series of longitudinal serrations provided on the sur-
face of the keep bar when the or each screwed con-
nection is tightened.

As will be appreciated, the preferred arrange-
ment for mounting and driving the hook of the or each
additional locking device, and the preferred arrange-
ment for adjustably mounting the corresponding keep
plate on the keep bar may also be used in other forms
of multi-point locking assembly.

One example of a multi-point locking assembly
embodying the various features of the invention will
now be described with reference to the accompanying
drawings, in which:-

Figure 1 is a side view of the locking assembly

showing a central primary lock and two remote
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auxiliary locking devices attached to a common
face bar, and a keep bar and associated recess-
es;
Figure 2 is a rear view of the face bar;
Figure 3 is a front view of the keep bar;
Figure 4 is a side view of the primary lock re-
moved from the face bar and with part of its cas-
ing cut away to show details of the internal con-
struction of the lock;
Figure 5 is a view of the other side of the lock
shown in Figure 4, with part of the casing cut
away to show further details of the internal con-
struction;
Figure 6 is a front view of the lock shown in Fig-
ures 4 and 5;
Figures 7a, 7b and 7¢ are views of a portion of the
lock shown in Figures 4 to 6 illustrating the inter-
action between a locking arm and a tumbler at
three different stages in the operation of the lock,
part of the locking arm being cut away in each
view to show detail of the tumbler;

Figures 8a and 8b are views of another portion of

the lock illustrating the interaction between the

locking arm and a latch mechanism at two differ-
ent stages in the operation of the lock;

Figures 9a and 9b are side views of the top and

bottom auxiliary locking devices respectively;

Figure 10 is a front view, to a larger scale, of a

portion of the keep bar of Figure 3 showing a keep

plate mounted on the bar;

Figure 11 is a front view of the portion of the keep

bar shown in Figure 10 with the keep plate re-

moved; and,

Figure 12 is arear view of the keep plate removed

from the keep bar.

The locking assembly shown in the drawings
comprises a central primary lock 1 having, as is con-
ventional, a latch 2 and a deadbolt 3, and two sepa-
rate auxiliary locking devices 4 and 5 having locking
members 6, 7 respectively which, in this example, are
in the form of pivoted hooks. The assembly also com-
prises a single face bar 8 for the lock 1 and the aux-
iliary locking devices 4 and 5, a keep bar 9 and, op-
tionally, four recess liners 10, 11, 12 and 13. In use,
the primary lock 1 and the auxiliary locking devices
4, 5 are set into corresponding vertically aligned re-
cesses cut in the vertical free edge of a door or win-
dow with a predetermined spacing between them, the
auxiliary locking devices 4 and 5 being positioned
near the top and bottom respectively of the edge, and
the primary lock 1 being positioned substantially cen-
trally. The vertical edge of the door or window is also
provided with a vertical groove in line with the recess-
es, and the face bar 8 is fitted into this groove, being
screwed securely to the door or window and to the
lock 1 and the top and bottom locking devices 4, 5
through pre-formed screw holes such as indicated at
14. Also pre-formed in the face bar 8 are slots 15 and
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16 positioned to allow the latch 2 and the deadbolt 3
respectively to pass through, and slots 17 and 18
positioned to allow the auxiliary locking hooks 6 and
7 respectively to pass through. On its rear face, i.e.
within the groove, the face bar 8 carries two longitu-
dinally slidable connector bars 19 and 20 which con-
nect the primary lock 1 to the auxiliary locking devic-
es 4, 5 respectively (as described later in more detail)
for the purpose of causing the locking hooks 6 and 7
to be advanced into operative locking positions or re-
tracted into inoperative positions simultaneously with
the deadbolt 3 when the latter is caused to advance
to its operative locking position or retract to its inop-
erative position. As shown in Figure 2, each connector
bar 19, 20 is held captive and guided on the face bar
8 by means of headed location pins 21 which extend
through slots 22 in the connector bars and are se-
cured to the face bar 8.

The edge of the surrounding door or window
frame which faces the vertical free edge of the door
or window when the latter is closed is provided with
recesses which are sized and positioned to receive
the latch 2, the deadbolt 3 and the auxiliary locking
hooks 6 and 7 when these are in their operative ad-
vanced positions, and the recess liners 10, 11, 12 and
13 (if provided) are fitted into these recesses. The
edge of the surrounding frame is also provided with
a vertical groove in line with the recesses, and the
keep bar 9 is fitted into this groove and screwed se-
curely to the frame through pre-formed screw holes
such as indicated at 23. The keep bar 9 has slots 24
and 25 to allow the latch 2 and the deadbolt 3 respec-
tively to pass through the keep bar into their recesses,
and two further slots 26 and 27 to allow the locking
hooks 6 and 7 to pass through the bar 9 into their re-
spective recesses. The keep bar 9 is completed by
two slotted keep plates 28, 29 which are adjustably
mounted on the bar (as described later in more detail)
over the slots 26, 27 to adjust the effective apertures
through the bar.

The primary lock 1 comprises a casing formed by
a die-cast internal frame 30 (e.g. of aluminium or zinc
alloy) defining the rear wall 31 and opposite end walls
32, 33 of the casing, and two cover plates 34, 35 (pre-
ferably of stainless steel) screwed to the internal
frame 30 to form the opposite side walls of the casing.
The frame 30 defines tapped screw holes 36 for the
attachment of the face bar 8 to the front of the casing,
and portions 37 and 38 for the mounting and guidance
of the latch 2 and deadbolt 3 respectively.

The latch 2 is attached to a latch bolt 39 which is
slidably mounted in the frame 30 of the casing so that
the latch is movable between an operative advanced
position as shown for example in Figures 4 and 5 and
a retracted position as shown in Figure 8b, the latch
being biased towards the advanced position by a
latch spring 40 which surrounds the latch bolt 39 and
acts between the frame 30 and the latch 2. The latch
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2 is of conventional design, being flat on one side and
having a curved or angled cam surface on its other
side for causing the latch to retract automatically
when the door or window is closed.

For the purpose of retracting the latch 2 when the
door or window is to be opened, a two armed latch lev-
er 41 is pivotally mounted in the casing by means of
a shaft 42 which is journalled in aligned holes 43 in
the side plates 34 and 35 of the casing. One arm 44
of the lever 41 is forked and extends on opposite
sides of the latch bolt 39 immediately in front of a
flange 45 at the tail end of the latch bolt. The other end
50 of the latch lever 41 overlaps a cam plate 51
mounted on a bush 52 which is rotatably mounted at
its opposite ends in aligned holes 53 in the casing
side plates 34 and 35, the bush 52 having a square
sectioned bore 54 for receiving the spindle of a handle
(notshown), which may be alever or aknob. The bush
52 carries a follower bar 55 which extends trans-
versely through the casing parallel to the axis of the
bush and is supported and guided at its opposite ends
in arcuate slots 56 in the casing side plates 34 and 35.
The follower bar 55 extends through a sector shaped
slot 57 in the cam plate 51 to provide a lost motion
drive coupling between the bush 52 and the cam plate
51. In use, the handle which drives the bush 52 is lo-
cated on the inside face of the door or window (i.e. on
the side facing towards the viewer in Figure 4 and
away from the viewer in Figure 5) and turning the han-
dle in a clockwise direction with respect to Figure 5
will cause the follower bar 55 to engage one end of
the sector slot 57 and thereby rotate the cam plate 51
with the bush. This causes alug 58 carried by the cam
plate 51 to engage the arm 50 of the latch lever 41 to
rock the lever so that its other arm 44 acts on the tail
flange 45 of the latch bolt 39 to retract the latch 2
against the action of the spring 40. Releasing the han-
dle allows the spring 40 to drive the latch back to its
advanced position, thereby returning the latch lever
41, the cam plate 51, the bush 52 and the handle to
their rest positions.

The handle which engages in the bore 54 of the
bush 52 also serves to operate the deadbolt 3. For
this purpose a sector gear 59 is also mounted on the
bush 52 and is coupled thereto by means of a sector
slot 60 in the gear 59 through which the follower bar
55 of the bush extends to form a lost motion coupling.
The teeth of the sector gear 59 engage with afirst row
of teeth 61 on a rack member 62 which extends long-
itudinally through the casing near its front face and is
guided for reciprocation in the longitudinal direction.
A second row of teeth 63 on the rack member 62 at a
position longitudinally spaced from the first row of
teeth 61 engages with afirstring of teeth 64 on a step-
ped gear 65 having a shaft which is rotatably mounted
in aligned holes 66 in the casing side plates 34 and
35. A second ring of teeth 67 of the stepped gear 65
engages with the teeth of a rack 68 on the side of the
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deadbolt 3. Rotation of the bush 52 by its handle in a
clockwise direction from the position shown in Figure
4 (i.e. the opposite direction to that in which it is
turned to retract the latch) rotates the sector gear 59
with it and hence drives the rack member 62 down-
wards, thereby rotating the stepped gear 65 in a
clockwise direction and driving the deadbolt 3 to an
operative advanced position in which it projects from
the casing. The pitch of the second ring of teeth 67 of
the stepped gear 65 is greater than the pitch of the
firstring 64 so that the throw of the deadbolt 3 is great-
er than the longitudinal displacement of the rack
member 62.

As will be appreciated, the sector slot 57 in the
cam plate 51 allows the bush 52 to be turned by the
handle to drive the deadbolt 3 to its advanced position
without moving the cam plate and the latch. Similarly,
the sector slot 60 in the sector gear 59 allows the bush
52 to be turned by the handle to retract the latch with-
out moving the sector gear and the rack member with
the deadbolt 3 is in its retracted position. The sector
slot 60 also allows the handle to be returned to its rest
position without retracting the deadbolt 3 after it has
been advanced. In this condition, however, turning
the handle to retract the latch will cause the follower
bar 55 to act on both the cam plate 51 and the sector
gear 59 so that the latch and the deadbolt are retract-
ed simultaneously.

The lock 1 also has a deadlocking mechanism for
locking the deadbolt 3 after it has been advanced to
its operative position. This mechanism comprises a
key operated cylinder lock 69 (shown in Figures 8a
and 8b only) which is supported within the casing by
the frame 30, the side plates 34 and 35 being provid-
ed with aligned key holes 70 for the key 70a of the cy-
linder lock. In addition, the deadlocking mechanism
comprises a locking arm 71 which is pivotally support-
ed at one end 72 by the frame 30 and has a pair of
jaws 73, 74 defining arecess 75 atits other end facing
towards the cylinder lock. The locking arm 71 has an
undeadlocked position as shown in Figures 5, 7a and
8a, in which the jaw 74 (but not the jaw 73) lies in the
path of a follower 76 on the cylinder of the cylinder
lock. In this undeadlocked position the rack member
62 is free to reciprocate so that the deadbolt 3 can be
advanced and retracted as desired. The locking arm
71 also has a deadlocked position as shown in Fig-
ures 7b and 7c¢ in which the jaw 73 (but not the jaw 74)
lies in the path of the cylinder follower 76, and in which
the locking arm 71 is operative to prevent movement
of the rack member 62 and thereby lock the deadbolt
3 in its advanced position. For this purpose the lock-
ing arm has a lug 98 which projects laterally from one
of its sides and engages with a shoulder 99 on the
rack member 62 when the latter has been moved to
advance the deadbolt and the locking arm has been
moved to its deadlocking position. Advantageously
the shoulder 99 may be undercut as indicated by the
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dotted line 99a in Figure 4, and the cooperating edge
of the lug correspondingly angled as indicated by the
dotted line 98a.

The deadlocking mechanism also comprises a
tumbler 77 for preventing movement of the locking
arm 71 without using the key 70a in the cylinder lock
69. The tumbler 77 is pivotally mounted on the frame
30 of the casing and is biased by a leaf spring 78 to-
wards a rest position as shown in Figures 7a and 7c,
in which a cam surface 79 on the tumbler 77 lies in
the path of the cylinder follower 76. The tumbler 77
has a stop 80 projecting from its side which faces to-
wards the locking arm 71, and when the tumbler 77
is in its rest position and the locking arm 71 is in its
undeadlocked position as shown in Figure 7a, the
stop 80 lies in the path of a complementary stop 81
projecting from the side of the locking arm facing to-
wards the tumbler 77, thereby preventing movement
of the locking arm 71 from its undeadlocked position
to its deadlocked position. When the key 70a is insert-
ed in the cylinder lock and turned in the appropriate
direction, the cylinder follower 76 will move into en-
gagement with the cam surface 79 of the tumbler 77,
causing it to cam outwards and thereby move the stop
80 out of the path of the locking arm stop 81 as the
follower 76 moves into the recess 75 and engages the
jaw 74 of the locking arm. Continued rotation of the
key causes the follower 76 to pivot the locking arm 71
from the undeadlocked position to the deadlocked
position shown in Figure 7b, at which point the follow-
er 76 becomes disengaged from the recess 75 and
moves clear of the tumbler 77 to allow it to spring back
to its rest position as shown in Figure 7¢. The stop 80
then again lies in the path of the locking arm stop 81,
this time to hold the locking arm in the deadlocked
position and prevent its return to the undeadlocked
position. When the deadbolt 3 is to be undeadlocked,
the key 70a is inserted into the cylinder lock and this
time turned in the opposite direction to bring it back
into contact with the cam surface 79 so that it is cam-
med outwards to move the stop 80 out of the path of
the locking arm stop 81 before engaging the jaw 73
to pivot the locking arm 71 back to the undeadlocked
position, whereupon the follower 76 moves clear of
the jaw 73 and the cam surface 79 to allow the tum-
bler 77 to spring back to its rest position as shown in
Figure 7a.

As will be seen from Figures 5 and 8a, in the un-
deadlocked position of the locking arm 71 the rear
edge 82 of the locking arm engages the free end of
the arm 44 of the latch lever 41, and rotation of the key
70a in the cylinder lock in the undeadlocking direction
will eventually bring the cylinder follower 76 into en-
gagement with the outside of the jaw 74 and thereby
pivot the locking arm 71 in a direction away from the
tumbler stop 80. This movement causes the locking
arm 71 to pivot the latch lever 41 so that the arm 44
retracts the latch 2 as shown in Figure 8b. The key is
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thus operative not only to lock and unlock the dead-
bolt 3 but also to retract the latch, and from either the
inside or the outside of the door or window.

As mentioned earlier, the handle which cooper-
ates with the bush 52 is located on the inside face of
the door or window. In order to allow the deadbolt 3
to be actuated from outside, the lock 1 is provided
with a second bush 83 which is mounted in a second
pair of aligned holes 84 in the casing side plates 34
and 35 so that the bush 83 is rotatable about an axis
parallel to but offset from the axis of the bush 52. The
bush 83 has a square sectioned bore 85 for receiving
the spindle of an outside handle (not shown), and car-
ries a follower bar 86 which extends transversely
through the casing and is supported and guided at its
opposite ends by arcuate slots 87 in the casing side
plates 34 and 35. A sector gear 88 which meshes with
the first set of teeth 61 on the rack member 62 is
mounted on the bush 83, and the follower bar 86 ex-
tends through a sector slot 89 in the gear 88 to provide
a lost motion coupling between the bush and the gear.
As will be appreciated from the arrangement shown
in Figure 4, rotation of the sector gear 59 by its handle
to cause the rack member 62 to advance or retract the
deadbolt 3 will be followed by the sector gear 88, but
without movement of the bush 83 and its associated
handle due to the lost motion provided by the sector
slot 89, and vice versa. It will also be noted that the
bush 83 is not coupled to the latch operating mecha-
nism, and the latch cannot therefore be retracted from
outside the door or window except by inserting and
turning the key 70a in the cylinder lock 69.

As shown, the opposite ends 90, 91 of the rack
member 62 project from the top and bottom ends of
the casing adjacent its front face so that, in use, they
lie adjacent the rear face of the face bar 8. At its top
end 90 the rack member 62 has a notch 92 cut in its
frontedge to formalug 93 atits tip, and the rack mem-
ber is connected to the lower end of the upper connec-
tor bar 19 by means of the lug 93 which fits into a hole
94 formed near the end of the bar 19 with the end of
the bar received in the notch 92. At its lower end 91
the rack member 62 is connected in a similar manner
to the upper end of the lower connector bar 20 by
means of a lug 95 at the tip of the member 62 which
fits into a hole 96 in the connector bar while the end
of the bar is received in a notch 97 in the member 62.
In this way the connector bars 19 and 20 will move
longitudinally with the rack member 62.

Turning now to the upper auxiliary locking device
4 shown in Figures 1 and 9a, this comprises a shallow
rectangular box-like casing 100 having its open side
closed by a cover plate 101 screwed to the casing,
and a front edge face 102 to which, in use, the face
bar 8 is screwed. The locking hook 6 of the device 4
is pivotally mounted on a boss 103 within the casing
100, and the front edge face 102 of the casing is pro-
vided with an aperture (not shown) through which the
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end portion 104 of the hook 6 moves as the hook is
pivoted between its operative advanced position as
shown in Figure 1 and its inoperative retracted posi-
tion as shown in Figure 9a. Also housed within the
casing 100 is a slide plate 105 which is guided to
move longitudinally within the casing parallel to its
front edge face 102. The slide plate 105 has a leg 106
which projects from the lower end of the casing 100
adjacent its front edge face 102, and this leg 106 is
connected to the upper end of the connector bar 19
by means of a tab 107 at the end of the leg 106 which
fits into a hole 108 provided near the end of the bar
19 while the end of the bar is received in a notch 109
in the leg 106. The connector bar 19 thus causes the
slide member 105 to follow the movement of the rack
member 62 of the primary lock 1.

Within the casing 100 the hook 6 carries a pin 110
which is parallel to and offset from the pivot axis of the
hook, and which projects firstly through a drive slot
111 in the slide plate 105 and then into an arcuate
guide slot 112 provided in the cover plate 101, the
centre of curvature of the guide slot 112 lying on the
pivot axis of the hook 6. As a result of this pin and slot
arrangement downward movement of the slide plate
105 caused by downward movement of the rack mem-
ber 62 to drive the deadbolt 3 to its operative ad-
vanced position will simultaneously pivot the hook 6
from its inoperative position shown in Figure 9a to its
operative advanced position in which it projects from
the casing 100 as shown in Figure 1. Movement of the
rack member 62, and hence the slide plate 105, in the
opposite direction simultaneously retracts the dead-
bolt 3 and the hook 6.

The lower locking device 5 shown in Figures 1
and 9b is similar to the upper locking device 4 in hav-
ing a casing 113 to which the face bar 8 is screwed
and in which the hook 7 is pivotally mounted and ar-
ranged to be pivoted by longitudinal movement of a
slide plate 114 also mounted within the casing, the
hook 7 being connected to the slide plate 113 by
means of a pin 115 carried by the hook and projecting
through a slot 116 in the slide plate into an arcuate
guide slot 117 in the cover plate 118 of the casing. In
this case, however, the leg 119 of the slide plate 114
projects from the upper end of the casing and is con-
nected to the lower end of the connector bar 20. Also,
since the hook 7 is required to pivot in the opposite di-
rection to the hook 6 in response to movement of the
slide plates 105 and 114 in the same direction as each
other by the rack member 62, the positions of the pin
115 and the cooperating slots 116 and 117 in the low-
er device 5 are different from those in the upper de-
vice 4.

As mentioned earlier, when the locking hooks 6
and 7 are advanced to their operative positions they
pass through apertures in the keep bar 9 and into re-
cesses in the frame to which the keep bar is fixed. For
the purpose of drawing the door or window tightly into
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its closed position, the side face 120 of the free end
portion 104 of each hook 6, 7 is chamferred on the
side facing the side on which the door or window
opens, so that the chamferred face 120 will engage
the side edge of the respective aperture of the keep
bar and exert a camming action which draws the door
or window tightly closed as the hooks 6 and 7 are ad-
vanced through the apertures. It is therefore neces-
sary to be able to adjust the position of the operative
side edge of each aperture in order to ensure that it
is engaged by the chamferred face 120 of the respec-
tive locking hook in order to produce the desired pull-
in of the door or window, and it is for this reason that
the adjustable slotted plates 28, 29 are mounted on
the keep bar 9 over the slots 26, 27. The construction
and mounting of the upper keep plate 28 on the keep
bar 9 is shown in Figures 10 to 12, and it is to be un-
derstood that the construction and mounting of the
lower keep plate 29 is the same.

As shown, beyond each end of the slot 26 the
keep bar 9 is provided with a screw clearance hole
121, 122, each arranged in the middle of a series of
longitudinally extending serrations 123, 124 spaced
apart across the bar, and beyond each series of ser-
rations the bar 9 has a punched hole 125, 126. The
keep plate 28 is slightly narrower than the keep bar 9
and has a length approximately equal to the distance
between the punched holes 125 and 126 in the bar,
the ends of the plate 28 being provided with down-
turned tabs 127, 128 which, in use, are inserted
through the holes 125, 126 and turned under the bar
9. The keep plate 28 has a slot 129 which registers
with the slot 26 of the keep bar 9 but is narrower than
the slot 26. Also provided in the plate 28 are two coun-
tersunk transverse slots 130, 131 which register with
the screw clearance holes 121, 122, and on the un-
derside of the plate 28 in the region of each of the
slots 130, 131 is a series of longitudinal serrations
132, 133 corresponding to the serrations 123, 124 of
the keep bar. The keep plate 28 is secured on the
keep bar by screws which are inserted through the
slots 130, 131 and the holes 121, 122 and are
screwed into a tapping plate 134 (Figure 1) located
behind the keep bar, the serrations 132, 133 on the
underside of the keep plate engaging with the serra-
tions 123, 124 on the keep bar to maintain the set
transverse position of the keep plate 28 on the bar 9.
As will be appreciated, it is the slot 129 of the keep
plate 28 which determines the effective aperture
through which the locking hook 6 passes, and the
position of the camming edge of the slot 129 can be
adjusted by loosening the securing screws to allow
the transverse position of the keep plate 28 on the bar
9 to be adjusted and then re-tightening the screws to
re-engage the serrations. This provides a particularly
simple and reliable method of adjustment.
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Claims

1. A lock for a door or window comprising a latch
which is spring biased towards an operative pos-
ition and is retractable to allow the door or win-
dow to close, a latch operating mechanism for re-
tracting the latch when the door or window is to
be opened, a deadbolt which is movable between
an operative, advanced position and an inopera-
tive, retracted position by a deadbolt operating
mechanism, and a key operated deadlocking
mechanism for deadlocking the deadbolt in its op-
erative position, the deadlocking mechanism
comprising a pivotally mounted locking arm which
is movable between a deadlocking position in
which it prevents movement of the deadbolt op-
erating mechanism to retract the deadbolt and an
inoperative position in which the deadbolt operat-
ing mechanism is free to move the deadbolt, a
pivotally mounted tumbler which is spring biased
towards a rest position in which the tumbler pre-
vents the locking arm moving to its deadlocking
position when in its inoperative position and pre-
vents the locking arm moving to its inoperative
position when in its deadlocking position, and a
follower member which moves in response to
turning of the key so that when the key is turned
to deadlock the deadbolt, the follower member
acts on the tumbler to displace it from its rest pos-
ition prior to engaging and moving the locking arm
to its deadlocking position and then allowing the
tumbler to return to its rest position, and when the
key is turned back to undeadlock the deadbolt,
the follower member acts on the tumbler to dis-
place it from its rest position prior to engaging
and moving the locking arm to its inoperative pos-
ition and then allowing the tumbler to return to its
rest position.

2. Alock according to claim 1, in which the locking
arm and the tumbler lie in different planes and
have transversely projecting stops which interen-
gage to prevent movement of the locking arm to
its deadlocking position or back to its inoperative
position when the tumbler is in its rest position.

3. Alockaccording to claim 1 or claim 2, in which the
locking arm has a forked end in which the follower
member engages when moving the locking arm
to its deadlocking position or back to its inopera-
tive position.

4. A lock according to any one of the preceding
claims, in which the locking arm is arranged so
that turning the key sufficiently in the undea-
dlocking direction when the locking arm is in its
inoperative position causes the follower member
to engage and move the locking arm away from
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the inoperative position in a direction opposite
from the deadlocking position whereby the lock-
ing arm acts to retract the latch.

A lock according to any one of the preceding
claims, in which the deadlocking mechanism
comprises a key operated locking cylinder which
can be retro-fitted to the lock, and the follower
member is part of the locking cylinder.

A lock according to any one of the preceding
claims, in which the latch operating mechanism
comprises a bush for receiving the spindle of a
handle, a rotary cam plate which is rotatable by
turning the handle, and a pivoted latch lever on
which the cam plate acts to cause the lever to re-
tract the latch against its spring bias when the
handle is turned in one direction.

A lock according to claim 6, when dependent on
claim 4, in which the locking arm acts on the latch
lever at the opposite end from the cam plate to re-
tract the latch.

A lock according to any one of the preceding
claims, in which the deadbolt operating mecha-
nism comprises a bush for receiving the spindle
of a handle, a follower gear which is rotatable by
turning the handle, a reciprocable rack member
which is engaged by the follower gear, and a
transmission gear which is engaged by the rack
member and which also engages a rack provided
on the deadbolt so that the deadbolt moves in a
direction which is substantially at right angles to
the direction in which the rack member is mov-
able.

A lock according to claim 8, in which, in its dead-
locking position, the locking arm cooperates with
the rack member of the deadbolt operating mech-
anism to prevent retraction of the deadbolt.

A lock according to claim 8 or claim 9 when de-
pendent on claim 6, in which the bush of the
deadbolt operating mechanism is the bush of the
latch operating mechanism, the deadbolt being
advanced by turning the handle which in use is
engaged with the bush from a neutral position in
the opposite direction to that in which it is turned
to retract the latch.

A lock according to any one of claims 8 to 10, in
which the deadbolt operating mechanism also
comprises a second bush for receiving the spin-
dle of second handle which is on the opposite
side of the lock from the first handle and is rotat-
able about an axis offset from that of the first
bush, the second bush acting on a second follow-

10

15

20

25

30

35

40

45

50

55

12.

13.

14.

15.

16.

17.

14

er gear which engages the rack member so that
the deadbolt can also be operated by turning the
second handle.

A lock according to any one of claims 8 to 11, in
which the transmission gear is a stepped gear so
thatthe linear travel of the rack member produces
a greater linear travel of the deadbolt.

A lock according to any one of the preceding
claims, comprising a casing formed by a die-cast
internal frame providing a rear and two opposite
end walls of the casing, and two cover plates fas-
tened to the frame on opposite sides thereof.

A multi-point locking assembly comprising a lock
according to any one of the preceding claims, and
at least one additional locking device which, in
use, is connected to the lock by a connector bar
such that a locking member of the or each addi-
tional device is advanced and retracted simulta-
neously with the deadbolt in response to linear
movement of the connector bar by the deadbolt
operating mechanism of the lock.

A locking assembly according to claim 14, in
which the locking member of the or each addition-
al locking device is a hook which is pivoted be-
tween its advanced and retracted positions by
linear movement of a slide plate which is connect-
ed to the connector bar and which is connected
to the hook by means of a pin carried by either the
hook or the slide plate and engaging in a slot in
the slide plate or the hook respectively.

An assembly according to claim 15, in which the
pin also engages in an arcuate guide slot which
is provided in a casing of the additional locking
device and which is centred on the pivot axis of
the hook.

An assembly according to any one of claims 14
to 16, including a keep bar which, in use, is fitted
to the fixed frame surrounding the door or win-
dow and which is provided with an aperture
through which the locking member of the addi-
tional locking device projects when the door or
window is closed and the locking member is ad-
vanced to its operative position, the side face of
the free end portion of the locking member being
chamferred on the side facing the side on which
the door or window opens, so that the chamferred
face will engage the side edge of the keep bar
aperture and exert a camming action which
draws the door or window tightly closed as the
locking member is advanced through the aper-
ture.
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An assembly according to claim 17, in which the
aperture is defined by a slot in a separate keep
plate which is mounted on the keep bar so thatthe
slot registers with a slot in the keep bar, the pos-
ition of the keep plate on the keep bar being ad-
justable in order to adjust the position of the cam-
ming side edge of the aperture to ensure that the
desired pull-in of the door or window is achieved.

An assembly according to claim 18, in which the
keep plate is secured to the keep bar by at least
one screwed connection, and the position of the
keep plate relative to the keep bar is set and
maintained by a series of longitudinal serrations
on the underside of the keep plate which engage
with a corresponding series of longitudinal serra-
tions provided on the surface of the keep bar
when the or each screwed connection is tight-
ened.

A multi-point locking assembly for a door or win-
dow, comprising a main lock having a latch which
is spring biased towards an operative position
and is retractable to allow the door or window to
close, a latch operating mechanism for retracting
the latch when the door or window is to be
opened, a deadbolt which is movable between an
operative, advanced position and an inoperative,
retracted position by a deadbolt operating mech-
anism, and a key operated deadlocking mecha-
nism for deadlocking the deadbolt in its operative
position, and at least one additional locking de-
vice which, in use, is connected to the main lock
by a connector bar such that a locking member of
the or each additional locking device is advanced
and retracted simultaneously with the deadbolt in
response to linear movement of the connector bar
by operation of the deadbolt operating mecha-
nism, the locking member of the or each addition-
al locking device comprising a hook which is
mounted to pivot between its advanced and re-
tracted positions by linear movement of a slide
plate which is connected to the connector bar and
which is connected to the hook by means of a pin
carried by either the hook or the slide plate and
engaging in a slot in the slide plate or the hook re-
spectively.

A locking assembly according to claim 20, in
which the pin also engages in an arcuate guide
slot which is provided in a casing of the additional
locking device and which is centred on the pivot
axis of the hook.

Alocking assembly according to claim 20 or claim
21, including a keep bar which, in use, is fitted to
the fixed frame surrounding the door or window
and which is provided with an aperture through
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23.

24,

16

which the hook of the additional locking device
projects when the door or window is closed and
the hook is advanced to its operative position, the
side face of the free end portion of the hook being
chamferred on the side facing the side on which
the door or window opens, so that the chamferred
face will engage the side edge of the keep bar
aperture and exert a camming action which
draws the door or window tightly closed as the
hook is advanced through the aperture.

A locking assembly according to claim 22, in
which the aperture is defined by a slot in a sep-
arate keep plate which is mounted on the keep
bar so that the slot registers with a slot in the keep
bar, and the position of the keep plate on the keep
bar is adjustable in order to adjust the position of
the camming side edge of the aperture to ensure
that the desired pull-in of the door or window is
achieved.

A locking assembly according to claim 23, in
which the keep plate is secured to the keep bar
by at least one screwed connection, and the pos-
ition of the keep plate relative to the keep bar is
set and maintained by a series of longitudinal ser-
rations on the underside of the keep plate which
engage with a corresponding series of longitudi-
nal serrations provided on the surface of the keep
bar when the or each screwed connection is tight-
ened.
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