
SLIDING DOOR MECHANISM This invention relates to sliding door mechanisms.
According to the present invention there is provided a sliding door
mechanism for closing an aperture in a wall comprising: an elongate support
means; hanger means pivotally connected to the 5 support means and arranged
to be fixed to the door so that the door is supported from the support
means; an arm on the support means extending in the length direction
thereof and carrying a plurality of spaced apart first rollers; a track
which, in use, is fixed to the wall and receives the first rollers, said
rollers providing, 10 in use, a downward force component against said
track; a guide rail mounted on the track said guide rail having a
discontinuous section proximate said aperture; and at least one second
roller mounted on the support means for engaging the guide rail, said at
least one second roller providing an upward force component against said 15
guide rail, the arrangement being such that, in use, the support means is
locked to said track by said upward and downward force components, and as
the door reaches a closed position in which it closes the aperture from an
open position in which the aperture is not obstructed by the door, the
discontinuous section of the 20 guide rail and the at least one second
roller causes the support means to pivot about the contact points of the
first rollers with the track and the hanger means pivot relative to the
support means. The arm of the support means may be at an angle of greater
than 450 (preferably 500) to the vertical when the door is in the 25  open
position and may be at an angle of 600 (and preferably 700) or greater to
the vertical when the door is in the closed position. In one embodiment the
axes of rotation of the first and second rollers are substantially
parallel.   



-2- The surface of each first roller engaging the track may be convex or
concave. In another embodiment of the present invention the guide rail may
be cylindrical, the or each second roller having a concave surface 5 in
contact therewith. The sliding door mechanism may include a guiding device,
in use, arranged adjacent a lower edge of the door, the guiding device
having a spring-loaded member urging the door towards the aperture in the
closed position. 10            The sliding door mechanism may include
braking means on the track for engaging one of the first rollers as it
reaches the closed position to reduce the speed of movement of the door as
it approaches the closed position and/or the open position. The invention
is illustrated, merely by way of example, in 15   the accompanying
drawings, in which:- Figure 1 is an end elevation of one embodiment of a
sliding door mechanism according to the present invention; Figure 2 is a
perspective view of a sliding door mechanism of Figure 1; 20
Figure 3 is a view similar to Figure 1 illustrated in operation of the
sliding door mechanism; Figure 4 shows a modification of the sliding door
mechanism of Figure 1; Figure 5 is an end elevation of another embodiment
of a 25   sliding door mechanism according to the present invention; Figure
6 is an end elevation of a further embodiment of a sliding door mechanism
according to the present invention;   



-3- Figure 7 illustrates a braking device of the sliding door mechanism of
Figure 1; Figure 8 is a view of the braking mechanism of Figure 7 in the
direction of arrow A; 5            Figure 9 shows a guiding device of a
sliding door mechanism according to the present invention; and Figure 10
shows another form of guiding device of a sliding door mechanism according
to the present invention. Throughout the drawings and description like
parts have been 10  designated by the same reference numerals. Referring
first to Figures 1 and 2 there is shown one embodi- ment of a sliding door
mechanism according to the present invention. The sliding door mechanism
comprises a pair (only one shown) of hangers 10 located at opposite ends of
a door 11 in the width direction. 15 Each hanger 10 is adjustably fixed to
the door by bolts 12. If the door is particularly heavy it may be desirable
to strengthen the hangers by means of tie bolts 13.  Each hanger 10 has an
arcuate seat 14 in contact with one side of a cylindrical bearing block 15
which is secured to the hanger 10 by screws (not shown). The other side of
each 20 bearing block is located in a seat 16 of an elongate sliding track
17 which is substantially coextensive with the width of the door. The track
17 carries a pair of spaced apart first rollers 18 located at positions
adjacent opposite ends of the door in the width direction. These rollers 18
are received and run in a groove 25 20 of a stationary track 21 which is
fixed by bolts 19 or other fastening means (e.g. rivets) to, for example, a
wall 22 in which there is an aperture 23 (Figure 2) to be sealed by the
door in a closed position. The length of the track 21 is such as at least  



-4- to allow the door to move parallel to the wall between an open position
in which the door does not obstruct the aperture in the wall and the closed
position. The sliding track carries a pair of spaced apart second 5
rollers 24 also located at positions adjacent opposite ends of the door.
The rollers 24 bear against the guide rail 25 which.is fixedly secured to
the track 21. The rail 25 has ramp surfaces 26 (Figure 2) at locations
corresponding to the positions of the rollers 24 just before the door
reaches the closed position. L0             Figure 3, which is similar to
Figure 1 but with the tie bolts 13 omitted, shows, in solid lines, the
sliding door mechanism when the door is in the open position and, in broken
lines, the sliding door mechanism when the door is in the closed position.
In the open position the door is spaced from the wall 22 by virtue of
engagement 15   of the rollers 24 with the rail 25, the weight of the door
being carried by the track 21 and the rail 25 which is fixed to the wall,
the rail.25 taking a greater proportion of the load. As the door moves
towards the closed position the rollers 18 run in the groove 20 of the
track 21 and the rollers 24 run along the rail 25.  Just before 20   the
door reaches the closed position the rollers 24 descend at the ramp
surfaces 26 and run directly on the track 21. As the rollers descend the
ramp surfaces, the door moves downwardly and towards the aperture in the
wall, the rollers 18 pivoting about their points of contact with the groove
20. To ensure that the door remains 25   vertical and no undue strain is
placed on the sliding door mechanism by virtue of the movement of the door
towards the aperture, the hangers 10 pivot relative to the track  17 about
the bearing blocks.15.  



The door carries a compressible seal 27 around its edge facing an
architrave  29 surrounding the aperture 23. The movement of the door
towards the aperture as it reaches the closed position compresses the seal
27 against the architrave so sealing the periphery 5  of the aperture. The
advantage of the sliding door mechanism of Figures 1 and 2 is that as the
door reaches the closed position, the door moves suddenly  towards the wall
as well as downwards exerting a considerable force on the seal 27 thereby
producing an effective seal around 10  the aperture 23.  The sliding door
mechanism also ensures that during movement of the door from the closed
position, the door is quickly moved upwards away from the aperture so
prolonging the life of the seal through lower wear and tear.  The leverage
in the sliding door mechanism enables the door to be opened with little
applied effort. 15       The tracks 17,21 and the hangers 10 may be
extruded of aluminium so reducing the weight of the sliding door mechanism
and also reducing cost of manufacture. In the embodiment of the present
invention shown in Figures 1 to 3, the axes of the rollers 18,24 are
substantially parallel, 20 the axes being at an angle of at least 45[err]
and preferably greater 0 than 50 to the vertical in the open position and
at least 600 and preferably 70[err] or greater to the vertical in the
closed position. This means that the force compressing the seal 27 in the
closed position is around 60% of the weight of the door so that the door 25
moves to the closed position with less violence and less wear on the seal
27.  The corollary is that less force is required to move the door from the
closed position to the open position.  



-6- It is not essential that the axes of the rollers 18,24 are parallel.
Figure 4 shows a modification-of the sliding door mechanism of Figure 1 in
which the axes of the rollers 18 are horizontal and the axes of the rollers
24 are at an angle of at least 45[err] 5   and preferably greater than 50
to the vertical in the open position and at least 600 and preferably 700 or
greater to the vertical in the closed position. This embodiment shows a
cover 28 protecting the sliding door mechanism from dirt, moisture, etc.,
for example, from entering the track 17,21. The cover 28 is shown bolted to
10 the track 21, but it may, if desired, be integral therewith. Figure 4
also shows end stops inserted into holes (not shown) at each end of the
bearing block permitting its rotation. The end stops are secured to the
seat 16 by means 15' such as screws or bolts. Figure 5 shows another
embodiment of a sliding door mechanism 15   according to the present
invention.  Instead of having a convex surface in contact with the groove
20 as in the sliding door mechanism of Figure 1, in Figure 5 the rollers 18
have a concave surface cooperating with a part cylindrical portion 30 of
the track 21. The rollers 24 cooperate with a cylindrical guide rail 25.
The sliding 20   door mechanism of Figure 5 operates in the same manner as
that of Figure 1 and so will not be described further. The sliding door
mechanism according to the present invention and illustrated in Figure 6 is
similar to that of Figure 4 except that the tracks 17,21 are of a different
shape. In this embodiment 25   the cover 28 is seen as integral with the
track 21. It will be appreciated that it is necessary to stop movement of
the door at both ends of the track 21. Conventional stops  



-7- may be provided but preferably there are braking devices as shown in
Figures 7 and 8. Each braking device comprises a shoe 31 pivotally mounted
on the track 21 at a point 32. The distal end of the shoe is guided for
movement along a rod 33 fixed by a nut 34 to the track 21 and is biassed
towards the groove 20 in the track by a spring 35. When the door reaches
the closed (or open) position, the leading roller 18 engages the shoe 31
causing it to pivot because the distance between its distal end and the
groove 20 is less than the diameter of the roller 18 (seen in broken
outline). This causes extension of the spring 35 10   which consequently
absorbs the energy of the moving door causing its speed of movement to be
reduced as it approaches the closed position. The door may finally be
brought to rest by contact of the leading roller 18 with the rod 33. Figure
9 shows one form of a guiding device for the door. 15 Mounted on the lower
edge of the door 11 is a channel member 40 having depending walls 41. A
roller 42 is mounted for rotation about a vertical axis on a guide 43 and
is disposed between the walls 41 of the channel member 40. There is
sufficient play between the roller 42 and the walls of the channel member
40 to permit the door to move 20   towards the aperture in the closed
position.  The guide 43 is vertically adjustable by means of a clamping
screw 44 in a guide slot 45 so that, if desired, for example to remove the
door from the sliding door mechanism, it is possible to disengage the
roller 42 from the channel member.. 25             Figure 10 shows an
alternative form of guiding device wherein a bracket 50 is mounted on the
lower edge of the door and is engaged by a roller 51 mounted for rotation
about a vertical axis.  The roller  



-8- .51 is carried by a spring loaded arm 52 which urges the roller into
contact with the bracket 50.  Thus movement of the door away from the wall
is resisted. However, the spring loaded arm 52 allows slight movement of
the door in the closed position away from the aperture. 5 Thus if an excess
pressure should build up in the space being close by the door this can be
relieved because the door will move sufficient- ly away from the wall
against the action of the spring loaded arm so that the excess pressure
escapes around the seal 27. Figure 10 also shows, in broken lines, the
distance the door 10   can be pivoted away from the wall about the bearing
blocks 15 connecting the hangers 10 to the track 17. A sliding door
mechanism according to the present invention can be used, for example, in
cold rooms, drying rooms or controlled atmosphere rooms. 15             If
the door is relatively small only one second roller 24 may be required. 20
C  L  M  S -9- CLAIMS 1.   A sliding door mechanism for closing an aperture
in a wall comprising: an elongate support means; hanger means pivotally
connected to the support means and arranged to be fixed to the door so that
the door is supported from the support means; an arm 5 on the support means
extending in the length direction thereof 



and carrying a plurality of spaced apart first rollers; a track which, in
use, is fixed to the wall and receives the first rollers, said rollers
providing, in use, a downward force component against said track; a guide
rail mounted on the track said guide rail 10  having a discontinuous
section proximate said aperture; and at least one second roller mounted on
the support means for engaging the guide rail, said at least one second
roller providing an upward force component against said guide rail, the
arrangement being such that, in use, the support means is locked to said
track by 15  said upward and downward force components, and as the door
reaches a closed position in which it closes the aperture from an open
position in which the aperture is not obstructed by the door, the
discontinuous section of the guide rail and the at least one second roller
causes the support means to pivot about the contact points *         20  of
the first rollers with the track and the hanger means pivot 4
relative to the support means. 2.   A sliding door mechanism as claimed in
claim 1 in which the arm of the support means is at an angle greater than
450 to the vertical when the door is in the open position and is at an
angle 25  of 600 or greater to the vertical when the door is in the closed
position.    -10- 3.  A sliding door mechanism as claimed in claim 2 in
which the arm of the support means is at an angle of 50[err] or greater to
the vetical when the door is in the open position and is at an angle of 70
or greater to the vertical when the door is in the closed 5  position.
- 4.  A sliding door mechanism as claimed in any preceding claim 



in which the axes of rotation of the first and second rollers are
substantially parallel. 5.  A sliding door mechanism as claimed in any
preceding claim 10   in which the surface of each first roller engaging the
track is convex. 6. A sliding door mechanism as claimed in any of claims 1
to 4 in which the surface of the or each first roller engaging the track is
concave. 15  7.   A sliding door mechanism as claimed in any preceding
claim in which the guide rail is cylindrical, each second roller having a
concave surface in contact therewith. 8.   A sliding door mechanism as
claimed in any preceding claim including a guiding device, in use, arranged
adjacent a lower edge 20   of the door, the guiding device having a
spring-loaded member urging the door towards the aperture in the closed
position and/or the open position. 9.  A sliding door mechanism as claimed
in any preceding claim including braking means on the track for engaging
one of the first 25   rollers as it reaches the closed position to reduce
the speed of movement of the door as it approaches the closed position. 10.
A sliding door mechanism substantially as herein described with reference
to and as shown in the accompanying drawings.    


