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(54) Side hung closure member with vertical alignment device

(57) A side hung closure member (10) which is in-
tended to be mounted on a fixed outer frame (11) having
a pair of opposed upright frame members (12, 13) with
the closure member (10) being hingedly mounted on
one of the frame members (12) for movement between
open and closed positions and being capable of latching
and / or locking engagement with the other of the frame
members (13) when in the closed position; in which the
closure member comprises: a rectangular frame having
top and bottom frame components (15, 16) and a pair
of opposed upright frame components (17, 18), a first of
said upright components (17) being intended to be
hingedly mounted (14) on the fixed outer frame (11) and
a second of the upright frame members (18) being in-
tended to form a closing face of the closure member
(10); a locking element (22) mounted on the closing face
(18) of the rectangular frame, and co-operative with a
corresponding locking component (24) on the adjacent
upright frame member (13) of the fixed outer frame (11),
when the closing face (18) is in a required vertical align-
ment with said upright frame member (13); and, an
alignment element (25) provided on the closing face (18)
of the rectangular frame and co-operative with a corre-
sponding element (26) on the adjacent upright frame
member (13), when there is downward misalignment of
the locking element (22) on the closure face (18) relative
to the corresponding locking component (24) on the ad-
jacent upright frame member (13) of the fixed frame (11),
in order to effect downward adjustment movement of the
locking component (24) and to compensate for the

downward misalignment of the locking element (22).
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Description

[0001] This invention relates to a side hung closure
member, such as a door or window, and which is intend-
ed to be mounted on a fixed rectangular outer frame
having a pair of opposed upright frame members, with
the closure member being hingedly mounted on one of
the frame members for movement between open and
closed positions and being capable of latching and / or
locking engagement with the other of the frame mem-
bers when in the closed position.
[0002] In the case of a side hung door having a heavy
glass infill panel mounted in a rectangular door frame,
the weight of the glass panel is substantial, and during
installation it is important, as far as is possible, to mini-
mise the turning moment effect of the panel on the door
frame. Bearing in mind that the centre of gravity of the
panel is located approximately mid-way between the
two upright frame members of the fixed outer frame (in
the absence of special precautions during installation of
the panel in the rectangular door frame), a substantial
downward turning moment would be applied by the
weight of the glass panel to the hinges which mount the
door frame on the fixed frame.
[0003] The rectangular door frame in which the glass
panel is mounted is composed of upper and lower hor-
izontal frame components, and a pair of opposed verti-
cal frame components, which are secured together by
corner joints (e.g. welded joints) at each of the four cor-
ners of the rectangular frame.
[0004] The inherent rigidity of the frame components,
and the strength of the corner joints, are the main fea-
tures available in order to resist the turning moment ef-
fect of the weight of the glass panel, but (in the absence
of special installation precautions), there will be a ten-
dency for the rectangular frame to behave like a stiff par-
allelogram linkage over a period of time. This can result
in the vertical closing face of the door (which is provided
with latching and / or locking components) tending to
"creep" downwardly, by yielding of the corner joints.
[0005] This causes two possible problems. First of all,
downward movement of the latching / locking compo-
nents which are mounted on the closing face of the door
may move them at least partly out of registry with cor-
responding components (keepers etc) mounted on the
adjacent frame member of the fixed outer frame, and
which can make the smooth operation of the compo-
nents more difficult. Secondly, in the case of excessive
downward creep, the lower horizontal frame member of
the door frame (at its end remote from the hinges) may
strike against the lower horizontal frame component of
the fixed outer frame, during opening and closing move-
ment, which clearly is highly undesirable.
[0006] With a view to overcome these problems, spe-
cial precautions are usually taken during the mounting
of a glass panel in the door frame, and which involves
use of "toe and heel" spacer blocks which are placed
between the top and bottom horizontal frame compo-

nents of the door frame and the adjacent top and bottom
horizontal edges of the glass panel. Importantly, the low-
er spacer block is located near to the "hinge" side of the
door frame, and the upper spacer block is located close
to the closing face of the door frame, whereby the down-
ward action of the weight of the glass panel is transmit-
ted to the door frame mainly via the lower spacer block,
and therefore only a small turning moment is applied
about the hinge axis.
[0007] However, even with such precautions (when
properly carried out), there is still a tendency for a door
frame to "creep" over a period of time, with resulting
downward movement of the closing face of the door and
the accompanying disadvantages. Furthermore, in the
case of faulty workmanship (improper "toe and heel" as-
sembly, or even complete failure to install spacer
blocks), this creep will arise more quickly, and with re-
sulting customer demand for adjustment of the latching
/ locking components to be carried out. This is actually
a frame assembly fault, but the blame tends to attach
unfairly to the supplier of the latching / locking compo-
nents, and who is faced with a demand for remedial ac-
tion to be taken on site, possibly a considerable time
after the initial installation.
[0008] The present invention therefore addresses this
problem from a different aspect, and by accepting the
possibility / probability that downward creep will occur,
but providing an automatically operating adjustment ar-
rangement which applies compensating adjustment
movement (when necessary) as the closure member
(door) moves to the closed position.
[0009] According to the invention there is provided a
side hung closure member which is intended to be
mounted on a fixed outer frame having a pair of opposed
upright frame members, with the closure member being
hingedly mounted on one of the frame members for
movement between open and closed positions and be-
ing capable of latching / locking engagement with the
other of the frame members when in the closed position;

in which the closure member comprises:

a rectangular frame having top and bottom frame
components and a pair of opposed upright frame
components, a first of said upright frame compo-
nents being intended to be hingedly mounted on the
fixed outer frame and a second of the upright frame
members being intended to form a closing face of
the closure member;
a locking element mounted on the closing face of
the rectangular frame, and co-operative with a cor-
responding locking component on the adjacent up-
right frame member of the fixed outer frame, when
the closing face is in a required vertical alignment
with said upright frame member; and,
an alignment element provided on the closing face
of the rectangular frame and co-operative with a
corresponding element on the adjacent upright
frame member, when there is downward misalign-
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ment of the locking element on the closure face rel-
ative to the corresponding locking component on
the adjacent upright frame member of the fixed
frame, in order to effect downward adjustment
movement of the locking component and to com-
pensate for the downward misalignment of the lock-
ing element.

[0010] Therefore, a side hung closure member ac-
cording to the invention is able to adjust itself automat-
ically, to compensate for any downward misalignment
or "creep" of the closing face which may arise over a
period of time, in order to restore the required vertical
alignment and thereby permit smooth continued co-op-
eration between the locking element mounted on the
closing face of the rectangular frame, and the corre-
sponding locking component on the adjacent upright
frame member of the fixed outer frame.
[0011] In a preferred embodiment, the locking ele-
ment on the closure face comprises a roller, and the cor-
responding locking component on the adjacent upright
member of the fixed frame is a keeper slot.
[0012] The keeper slot is preferably mounted slidably
in the upright member, and may have a cam face which
is engageable by the alignment element on the closing
face of the rectangular frame (when there is downward
misalignment of the locking element) so that the keeper
slot is moved downwardly through a sufficient distance
so that smooth interengagement between the roller and
the keeper slot can take place.
[0013] Conveniently, a spring loaded keeper block or
plate is provided, having a keeper slot formed therein,
and which is spring biassed towards a position in which
it lies in the path of movement of the alignment element,
when there is vertical misalignment so that the align-
ment element then moves the block against the spring
biassing and to compensate for the initial misalignment
of the locking component.
[0014] The alignment element is preferably arranged
to project from the closing face, so that it is engageable,
when necessary, with the corresponding element on the
upright frame member, in advance of movement of the
locking component(s) into engagement with the corre-
sponding keeper elements.
[0015] In order to compensate for upward or down-
ward misalignment between roller and the keeper slot,
two cam faces may be provided, one cam face being
engageable by the alignment element to lift the keeper
slot and the other cam face being engageable by the
alignment element to lower the keeper slot, depending
upon whether the initial misalignment of the locking el-
ement (roller) is higher or lower relative to the locking
component (keeper slot).
[0016] Preferably, a common actuator handle is
mounted on the closure member and is arranged to ac-
tuate the locking element between locking and release
positions relative to the locking component. Convenient-
ly, the actuator handle provides simultaneous actuation

of a number of separate locking elements, each co-op-
erating with a respective locking component, and the
alignment element may be arranged to apply common
adjustment of all of the locking components, when nec-
essary in case of initial misalignment.
[0017] A preferred embodiment of side hung closure
member according to the invention will now be de-
scribed in detail, by way of example only, with reference
to the accompanying drawings, in which:

Figure 1 is a diagrammatic front view of a typical
side hung door to which the invention may be ap-
plied; and,
Figure 2 is a side view illustration of part of an em-
bodiment of the invention and showing the co-op-
eration between a locking roller mounted on a clos-
ing face of the door shown in Figure 1 and a co-
operative keeper slot provided on the adjacent up-
right member of the fixed frame.

[0018] Referring first to Figure 1 of the drawings, there
will be described a diagrammatic illustration of a typical
side hung door to which the invention may be applied.
In this example, the side hung closure member therefore
comprises door 10 which is intended to be mounted in
a fixed outer frame 11 having a pair of opposed upright
frame members 12 and 13, with the door 10 being
hingedly mounted on upright frame member 12 via hing-
es 14 for movement between open and closed positions,
and the door being capable of latching and / or locking
engagement with the other frame member 13 when in
the closed position.
[0019] The door 10 has a rectangular frame with top
and bottom frame components 15, 16 and a pair of op-
posed upright frame components 17 and 18. The upright
frame component 17 is hingedly mounted on frame
member 12 via hinges 14, whereas upright frame com-
ponent 18 is intended to form the closing face of the door
10.
[0020] A rectangular opening is defined by the frame
of the door 10, and a glass infill panel 19 is mounted in
the door frame, and using heel and toe spacer blocks
20 and 21, as referred to in the introduction, and also
side spacer blocks 28.
[0021] Locking elements (not shown in detail) are
mounted at predetermined heights on the closing face
18 of the door frame, and co-operate with locking com-
ponents at corresponding heights on the adjacent up-
right frame member 13 of the fixed outer frame, when
the closing face 18 is in a required vertical alignment
with the upright frame member 13.
[0022] However, over a period of time, there is a risk
that a door 10 of the type shown in Figure 1 may undergo
some "creep", whereby the closing face 18 moves
downwardly, and what was previously a rectangular
door frame of door 10 takes-up a slightly parallelogram
type arrangement. When this arises, this then involves
the risk that a locking element, and its corresponding
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locking component e.g. a locking roller and a keeper
slot, may not be in proper registry to allow smooth co-
operation therebetween, upon actuation of a latching
and / or locking mechanism of the door 10.
[0023] The design and operation of locking bolts,
shootbolts, sealing cams and hooks, controlled by op-
eration of an actuator handle, will be well known to those
of ordinary skill in the art, and need not be described in
detail herein. All such components are normally mount-
ed on the closing face 18 of the door, and are movable
relative to the closing face between locking and release
positions.
[0024] In the case of existing door bolt constructions,
hooks and deadbolts can be used for security, and which
move into and out of locking engagement with corre-
sponding recesses in the adjacent face of the upright
frame member of the fixed outer frame. It is possible that
there will be sufficient tolerance between these interen-
gaging components, to allow proper operation, even in
the event of "dropping" of the door leaf over a period of
time. However, in the case of locking rollers and corre-
sponding keeper slots, these are employed to provide
compression of seals etc, and possible vertical misalign-
ment may involve a more significant problem. Thus, with
current door bolt construction, there is approximately
17mm of travel that a locking roller moves during normal
operation. However, door leaves can drop up to a max-
imum of 12mm, and therefore it is not possible with the
size of the roller used to cater for this movement.
[0025] Accordingly, as will be described below with
reference to Figure 2, in a preferred embodiment of the
invention a spring-loaded roller keeper is used, which
can be automatically adjusted in order to align the keep-
er with the roller, even in the event of door leaf drop,
while still using otherwise conventional constructions of
door bolts.
[0026] Referring now to Figure 2, there is shown a
locking element in the form of locking roller 22 which is
vertically displaceable by operation of an actuator han-
dle (not shown) between engaged and release positions
with respect to a keeper slot 23 formed in an adjustable
keeper block 24. Locking roller 22 is movable vertically
relative to closing face 18 of the closure member (door)
10 during actuation, whereas keeper block 24 is normal-
ly immovable relative to the upright frame member 13
of the fixed outer frame 11 on which it is mounted.
[0027] In the event of downward misalignment of the
locking roller 22 (by reason of "creep" of the rectangular
door frame), there may be no longer possibility of
smooth interengagement between locking roller 22 and
keeper slot 23, upon actuation. Therefore, an alignment
element 25 is mounted on the closing face 18 and co-
operates with a corresponding element on the adjacent
upright frame member 13, when there is downward mis-
alignment. The corresponding element, in the illustrated
embodiment, comprises cam face 26 provided on the
keeper block 24, and which, when engaged by the align-
ment element 25, moves the entire keeper block 24

downwardly by a suitable compensating amount, to cor-
respond with the downward misalignment of the locking
roller 22.
[0028] Conveniently, a tapering guide formation is
formed in the keeper block 24, having an upper cam face
27 which co-operates with lower cam face 26, to guide
the engagement of alignment element 25, and which
then applies suitable vertical adjustment movement to
the keeper block 24. The interengagement between the
alignment element 25 and the corresponding element
(cam face 26) on the keeper block 24 is such as to take
place before the locking elements (such as locking roller
22 or other locking elements) move into full co-operation
with their respective keeper slots, recesses etc.
[0029] Although not shown, a common actuator han-
dle may be provided, which operates a number of sep-
arate locking elements simultaneously, and the align-
ment element 25 may be arranged to effect simultane-
ous vertical adjustment of all of the corresponding keep-
er slots, recesses etc, in the event of downward mis-
alignment initially.
[0030] The keeper block 24 is spring biased against
movement from a datum position, and preferably
against compensating movement (up or down) upon en-
gagement by the alignment element 25.
[0031] Also, the movement of the locking element
(roller 22) from a released position to an engaged posi-
tion (upon operation of the actuating handle) is down-
ward movement, as shown in Figure 2. However, it is
within the scope of the invention for the arrangement to
be such that upward movement takes place to the en-
gaged position, in which case the keeper slot 23 will face
downwardly.

Claims

1. A side hung closure member (10) which is intended
to be mounted on a fixed outer frame (11) having a
pair of opposed upright frame members (12, 13)
with the closure member (10) being hingedly
mounted on one of the frame members (12) for
movement between open and closed positions and
being capable of latching and / or locking engage-
ment with the other of the frame members (13) when
in the closed position;

in which the closure member comprises:

a rectangular frame having top and bottom
frame components (15, 16) and a pair of op-
posed upright frame components (17, 18), a
first of said upright components (17) being in-
tended to be hingedly mounted (14) on the fixed
outer frame (11) and a second of the upright
frame members (18) being intended to form a
closing face of the closure member (10);
a locking element (22) mounted on the closing
face (18) of the rectangular frame, and co-op-
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erative with a corresponding locking compo-
nent (24) on the adjacent upright frame mem-
ber (13) of the fixed outer frame (11), when the
closing face (18) is in a required vertical align-
ment with said upright frame member (13); and,
an alignment element (25) provided on the clos-
ing face (18) of the rectangular frame and co-
operative with a corresponding element (26) on
the adjacent upright frame member (13), when
there is downward misalignment of the locking
element (22) on the closure face (18) relative
to the corresponding locking component (24)
on the adjacent upright frame member (13) of
the fixed frame (11), in order to effect downward
adjustment movement of the locking compo-
nent (24) and to compensate for the downward
misalignment of the locking element (22).

2. A closure member according to claim 1, in combi-
nation with a fixed outer frame (11).

3. A closure member according to claim 2, in which
the locking element on the closure face (18) com-
prises a locking roller (22), and a corresponding
locking component on the adjacent upright member
(13) of the fixed frame is a keeper slot (23).

4. A closure member according to claim 3, in which
the keeper slot (23) is formed in an adjustable keep-
er block (24), and has a cam face (26) which is en-
gageable by the alignment element (25) so that the
keeper slot (23) is movable downwardly through a
sufficient distance such that smooth interengage-
ment between the roller (22) and the keeper slot
(23) can take place, when there is initial downward
misalignment of the locking element (22).

5. A closure member according to claim 4, in which
the keeper block (24) is spring-loaded.

6. A closure member according to any one of the pre-
ceding claims, and having a common actuator han-
dle mounted thereon, and operative to actuate the
locking element between locking and release posi-
tions with respect to the corresponding locking com-
ponent.

7. A closure member according to claim 6, in which
the common actuator handle is operative to apply
simultaneous operation of a number of separate
locking elements, at least one of which is adjustable
in the event of misalignment.

8. A closure member according to any one of the pre-
ceding claims, in which the closure member is a
door (10) having a glass infill panel (19).
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