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(57) Abstract: A carriage for fitting a sus-
pendable door on a rail is described. The
carriage includes a housing and at least
one running roller disposed on the hous-
ing. The running roller 1s positioned to en-
gage the rail. An mstallation plate 1s 1n-
cluded that 1s adapted to be connected to
the suspendable door. A suspension bolt 1s
connected between the housing and the 1n-
stallation plate. A portion of the suspen-
sion bolt engages a bearing disposed at
one end of either the housing or the instal-
lation plate. The bearing permits at least
angular displacement if the suspension
bolt with respect to either the housing or
the installation plate.
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Carriage for a Door

Field of the Invention

[0002]) The present invention relates to a carriage for fitting a suspension-type door on a
rail. More specifically, the invention concerns a carriage for fitting a suspension-type door on
a rail. The carriage includes a housing or framework on which at least one running roller 1s
mounted on opposite sides. The carriage also includes a suspension bolt which, at one end, is
fixed on an installation plate. The bolt may be connected to a suspension-type door at one end

and to a bearing means at the other end.

Description of Related Art

[0003] U.S. Patent No. 6,209,171 discloses an apparatus for fitting a suspension-type door
on a rail. A carriage 1s provided with a housing to which four rollers are mounted 1n a
rotatable manner. The carriage is connected to a bolt, which is fixed on an installation plate
that is fitted onto the suspension-type door. The running rollers here are mounted rigidly on
the housing, and the entire carriage moves as a single unit on the rail. One problem that may
arise with this type of apparatus lies in the rail itself. The rail for securing a suspension-type
door may warp or become uneven, thereby introducing deflections and variations. If the rail
becomes warped, deflected, or uneven, the carriage is guided in a skewed manner on the rail,
which gives rise to considerable material loading. Moreover, as should be apparent, once the

carriage becomes skewed, it is no longer possible for the carriage to slide smoothly on the rail.

[0004] U.S. Patent No. 3,287,759 discloses a carriage, which is intended for fitting a
suspension-type door on a rail. In the disclosed apparatus, a bolt is mounted in a vertically

resilient manner on the carriage. The bolt makes it possible to damp certain impact forces
when the carriage passes over warped, deflected, or uneven portions of the rail. Of course, it
remains possible that the carriage may jam if the rail is skewed or if warped, deflected, or

uneven portions of the rail exceed predetermined tolerances.
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Summary of the Invention

[0005] It 1s, therefore, one aspect of the invention to provide an apparatus that includes a
carriage designed to reliably operate despite the presence of warped, detlected, or uneven

portions of the rail on which the carriage rolls.

[0006] The apparatus of the invention is intended to support a suspension-type door and

compensate for unevenesses, warping and height tolerances of the running rail.

(0007} In addition, the invention 1s intended to provide a reliable and straightforward

fitting between at least the carriage and the rail.

[0007a] Accordingly, there 1s described a carriage for fitting a suspendable door on a rail,
comprising: four running rollers disposed on the housing, the running rollers being positioned
to engage the rail; an installation plate, adapted to be connected to the suspendable door; a
suspension bolt connected between the housing and the installation plate, a portion of the
suspension bolt engaging a bearing disposed within the housing; and at least two axial
elements on which the running rollers are disposed; the bearing being supported by the axial
elements and the axial elements being disposed through the housing so that the running rollers
are disposed exterior to the housing; wherein the bearing 1s disposed moveably with respect to
the housing to permit at least angular displacement of the suspension bolt with respect to the
housing, characterized in that the bearing is a bearing bar defining a rounded lower surface,
and the suspension bolt is secured on the bearing which 1s supported on the two axial

elements.

[0008] With respect to one embodiment contemplated for the invention, a suspension bolt
is retained on the carriage by a bearing (or similar means) such that it pivots relative to the
running rollers. In this embodiment, therefore, it is possible to compensate for unevenesses or
twisting of the rail since the suspension bolt may be moved relative to the running rollers. In
this example, the suspension bolt may compensate for twisting of the rail 1f, on the one side,
the running surface on the rail is arranged in elevated fashion. As should be apparent, if the
bolt is fixedly mounted to the carriage and if one side of the rail 1s skewed relative to the other
side, the bolt would become tilted from a vertical displacement as the carriage moves along

the rail. A flexible mounting makes it possible to compensate for such warping of the rail.
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[0009] In one contemplated configuration for the invention, the bearing containing the
suspension bolt 1s supported on at least one axial element with running rollers being
mounted at the opposite ends of the axial element.

[0010] It 1s contemplated that at least one axial element will be disposed through the
housing. Vertical slots in the housing permit through-passage of the axial element. The
vertical slots permit the axial element to pivot relative to the housing, and thus relative to
the other axial element which may be present. In other words, the running rollers at one
end of the axial element may be vertically displaced with respect to the running roller at the
other end of the axial element.

[0011] It 1s contemplated for one embodiment of the invention that the carriage
includes two axial elements and four running rollers. In this embodiment, the axial
elements are coupled to one another via the housing or via a suitable alternative
framework.

[0012] In one contemplated embodiment of the invention, the suspension bolt is
secured 1n a bearing bar in a fashion permitting the position of the suspension bolt to be
adjusted with respect to the bearing bar. For example, it is contemplated that the
suspension bolt may be threaded so that its height may be adjusted with respect to the
bearing bar. The bearing bar, 1n turn, may be supported on the two axial elements of the
carriage.

[0013] In an embodiment incorporating a bearing bar, 1t 1s contemplated that the
bearing bar may be rounded on 1its lower surface so that the bearing bar may permit tilting
with respect to the axial elements. Moreover, with a rounded lower surface, the bearing
bar presents a single bearing point on the axial elements. This permits the bearing bar to
pivot laterally on the axial elements.

10014] Where the bearing bar incorporates a rounded lower surface, it i1s contemplated

that the bearing bar may be a half cylinder, which is a cylinder divided longitudinally in
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half at 1ts center. It 1s contemplated that a half cylinder design makes 1t possible for the
bearing means to pivot smoothly relative to the axial elements.

[0015] With respect to the suspension bolt, it 1s contemplated that the suspension bolt
has a plurality of portions. In one contemplated embodiment, the top portion 1s expected to
include a thread to engage a corresponding threaded bore in the bearing bar. The thread
and threaded bore permit a height adjustment between the suspension blot and the bearing
bar.

[0016] Where the apparatus of the invention includes a threaded suspension bolt
engaging a threaded bore in a suspension bar, the height of the suspension-type door may
be adjusted relative to the carriage by rotating the suspension bolt about its longitudinal
ax1s. In this embodiment, a hexagonal bolt or stub may be provided at or near the bottom
of the suspension bolt to permit rotation (or actuation) of the suspension bolt.

(0017] In another contemplated embodiment of the invention, retaining rings may be
introduced into appropriate grooves at the ends of the threaded portion of the suspension
bolts. The retention rings are expected to serve as end stops that define the extent of the
adjusting region of the suspension bolt.

[0018] At the bottom end of the suspension bolt, 1t 1s contemplated that a tapered
portion may be provided. The tapered portion may include a head, which may be
introduced into a corresponding slot in the installation plate fastened on the suspension-
type door.

10019] In one embodiment of the invention, 1t 1s contemplated that the housing i1s
made from a bent metal sheet.

[0020] The housing 1s expected to be guided within the rail.

(0021} It 1s contemplated that the housing may include elastic dampers on 1its ends (or
end sides). The dampers are expected to damp the action of the carriage when striking

against a stopping element.
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[0022] According to a further configuration of the invention, the carriage includes two
running rollers disposed on each side of the rail. In this contemplated configuration, the
running rollers are connected to one another via a framework on each side of the rail. As a
result, in this embodiment, the carriage includes two frameworks, one for each pair of
rollers. A bearing profile (or element) connects the two bearing profiles to one another.
The bearing profile may include a U-shaped member that is pivotably disposed on the two
frameworks, extending from one framework to the other. The bearing profile may be
mounted in a rotatable manner on each respective framework by way of two legs, the axes
of rotation of the bearing profile being arranged parallel to the axes of rotation of the
running rollers. With this construction, it is possible to compensate for height by virtue of
the pivoting motion of the bearing profile relative to the two frameworks, by virtue of the
running rollers, and also by virtue of the frameworks being pivoted relative to one another.
In particular, it is contemplated that height adjustment is made possible because the
running rollers may be arranged at different heights. The pivotable mounting of the
bearing profile on the two frameworks permits the bearing profile to compensate for height
variations in a first direction. Moreover, mounting of the suspension bolt on an installation
plate in relation to the suspension-type door accommodates adjustment in a second
direction, perpendicular to the first direction. It is contemplated that this configuration
permits flexible adaptation to different heights between the running surfaces of the running
rollers.

[0023] In one contemplated embodiment of the apparatus of the invention, it is
possible to effectively adjust the height of the door via a suspension bolt. In particular, the
suspension bolt may be provided with an external thread above the base of the bearing
profile. The external thread may be screwed into a nut secured on the bearing profile. The
rail may have two L-shaped webs with a horizontal running surface for the running rollers.

A gap may be provided between the webs. A top portion of the suspension bolt may be
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introduced 1nto this gap, in which case a compact construction is ensured along with height

adjustment.

[0024] Other aspects of the invention also may be appreciated from the drawings

appended hereto and the description that follows.

Brief Description of the Drawings

[0025] The invention will be explained 1in more detail hereinbelow using an exemplary

embodiment and with reference to the accompanying drawings, in which:

[0026] Figure 1 shows a perspective view of a carriage according to the invention on a
rail;

[0027] Figure 2 shows a perspective view of the carriage without a rail;

[0028] Figure 3 shows an exploded illustration of the essential parts of the carriage

from Figure 2;

[0029] Figure 4 shows an exploded 1llustration of the axial elements of the carriage

from Figure 3;

[0030] Figure 5 shows a front view of the carriage from Figure 2 with the suspension
bolt pivoted;

[0031] Figure 6A shows a sectional view, in detail form, of the carriage from Figure 5;
10032] Figure 6B shows a sectional view, in detail form, of the carriage from Figure 5;
[0033] Figure 7 shows a perspective view of the carriage from Figure 2 without

running rollers;

[0034] Figure 8 shows a perspective view of the suspension bolt with an installation
plate;

[0035] Figure 9 shows a perspective view of the carriage prior to fitting;

[0036] Figure 10 shows a perspective view of the carriage from Figure 9 following
fitting;
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[0037] Figure 11A shows a view of the carriage with the suspension bolt adjusted

downward; and

[0038] Figure 11B shows a view of the carriage with a suspension bolt adjusted
upward.
[0039] Figure 12 shows a perspective view of a second exemplary embodiment of a

carriage for the suspension of a suspension-type door;

10040} Figure 13 shows a perspective view of the carriage from Figure 12;

[0041] Figures 14A and 14B show two views of the carriage from Figure 13 in
different angled positions;

[0042] Figures 15A and 15B show two views of the carriage from Figure 13 with the
suspension-type door in different height positions;

[0043] Figures 16A to 16C show a number of perspective views of the carriage from
Figure 13 during fitting;

[0044] Figure 17 shows a perspective view of a third exemplary embodiment of a
carriage for hanging a suspension-type door;

[0045] Figures 18A and 18B show two views of the carriage from Figure 17; and
[0046] Figure 19 shows an exploded perspective diagram of the carriage from

Figure 17.

Detailed Description of Embodiment(s) of the Invention

[0047] The discussion that follows encompasses one or more embodiments that are
considered exemplary of the scope of the invention. The embodiments are provided to
1llustrate the broad scope of the invention and are not intended to be limiting of the
invention.

[0048] A carriage 1 1s guided on a rail 2 which is of essentially U-shaped design and

cross section and has two legs 3. The ends of the legs 3 include inwardly directed webs
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with running surfaces 4. Running rollers 5, which are arranged adjacent to a housing 6 of
the carriage 1, are supported on the running surfaces 4.

10049] A suspension bolt 7 projects downward from the carriage 1 and is secured on
an 1stallation plate 8, which 1s secured on a suspension-type door. The suspension-type
door may be part of a piece of furniture, for example. Of course, the invention is not
limited to furniture construction, as should be appreciated by those skilled in the art.

[0050] As can be seen 1n Figure 3, the carriage 1 comprises a bearing bar 9. The
bearing bar 9 takes the form of a longitudinally divided half-cylinder in this embodiment.
The bearing bar 9 has a central threaded opening 15 for accommodating a threaded portion
of the suspension bolt 7. The downwardly directed side 16 of the bearing bar 9 is rounded
or curved and 1s supported on two axial elements 10, which carry a respective running
roller 5 at opposite ends.

[0051] In the embodiment illustrated in Figure 3, for example, it 1s contemplated that
the housing 6 1s produced from a bent metal sheet. Opposite side walls of the housing 6
are provided with vertical slots 11 through which the axial elements 10 pass. The axial
elements 10 are permitted to move up and down, within limits, in the slots 11.

[0052] As 1llustrated, the axial elements 10 are positioned in a direction perpendicular
to the longitudinal direction of the housing 6. The axial elements 10 rotate relative to one
another and to the housing 6. In the longitudinal direction of the housing 6, the axial
elements 10 are mounted 1n a more or less play-free manner in the slots 11.

[0053] As also shown in Fig. 3, the front end side 12 of the housing 6 includes an
opening 13 1nto which an elastic damper 14 may be positioned. The elastic damper 14 in
this embodiment 1s contemplated to be made of rubber. The elastic damper 14 fits into the
opening 13. A damper 14 also may be secured on a rear end wall in the same manner. It is
also possible for the damper or the dampers to be configured in the form of pneumatically

or hydraulically operating piston/cylinder units. Other types of dampers also may be
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employed without departing from the scope of the invention.

[0054] Figure 4 illustrates, in detail form, one axial element 10 onto which the running
rollers 5 are mounted. The axial elements 10 includes planar bearing surfaces 21, which
are 1ntended to contact the rounded side 16 of the bearing bar 9. Reduced-diameter end
portions 20 are arranged at opposite ends of the axial element 10 and have the running
rollers 5 fixed on them. A metal ring 19 1s positioned on the axial element 10. The metal
ring 19 axially secures the running roller 5. The ring 19 also acts as a spacer in relation to
the housing 6.

[0055] The running roller 5 may incorporate a rotary bearing 17, for example a ball
bearing. Moreover, the running roller 5 may incorporate a sleeve made of plastic 18. In
the 1llustrated embodiment, the running roller 5 1s expected to rotate smoothly in relation to
the axial element 10. In the illustrated embodiment, the axial element 10 does not rotate
about 1ts longitudinal axis in relation to the housing 6. Of course, it i1s contemplated that
the axial element 10 may be permitted to rotate, as desired or as needed.

[0056] As 1s 1llustrated in Figure 5, the suspension bolt 7 is pivoted between to the
running rollers 5. This 1s desirable so that a suspension-type door 22 may be pivoted about
a horizontal axis running in the movement direction of the running rollers 5. In the
alternative, this 1s desirable for a suspension-type door 22, which i1s guided along, and
thereby supported by, a floor rail, in order to compensate for tolerances and unevenness in
the floor rail.

10057} Figure 6A shows the bearing for the suspension bolt 7. The maximum
adjustment path of the suspension bolt 7 (as measured in a downward direction with
respect to the bearing bar 9) 1s limited at the top end by a retaining ring 23. The suspension
bolt 7 1s 1llustrated as being pivoted out of its center position in relation to the housing 6.
[0058] Figure 6B shows the bearing bar 9 in the region of the running rollers 5. The

bearing bar 9 has 1ts rounded side 16 resting on one of the axial elements 10. As a result, a
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single bearing point (or one bearing line) 1s formed between the bearing bar 9 and the axial
element 10 (or plural axial elements in the case of a bearing line). In this contemplated
configuration, the bearing bar 9 may “roll” on the axial element 10 in the pivoting

direction.

[0059] It 1s also the case that the axial elements 10 are mounted 1n a movable manner
relative to the housing 6. Specifically, as noted above, the axial elements 10 engage
through the vertical slots 11 1n the housing 6. As such, the axial elements 10 may be
rotated (or tilted), within limits, about a horizontal axis extending in the running direction.
Therefore, the axial elements 10 may be pivoted in relation to one another and 1n relation
to the housing 6. This tilting or pivoting action of the axial elements 10 makes 1t possible
to compensate for unevenesses and warping of the running rail. Since the axial elements
10 are guided 1n the slots 11 with a small amount of play, as observed from the running
direction, rotation (or tilting) about a vertical axis 1s prevented, at least in this contemplated
embodiment.

[0060] Figure 7 shows the carriage without any running rollers 5 on the front axial
element 10, In Figure 7, it can be seen that the axial element 10 are moveable n the
vertical direction within the slots 11 1n the housing 6. If one of the four running rollers 35
passes over any unevenness, the vertically movable mounting of the running rollers 5, via
the axial elements 10 and the bearing bar 9, allows the suspension bolt 7 to be displaced
relatively uniformly since this mounting makes 1t possible to compensate for unevenesses.
[0061] Figure 8 1illustrates the suspension bolt 7 in detail form. At the top end, a
retaining ring 23 has been introduced into a groove. The retaining ring 23 limits the
maximum possible displacement path of the suspension bolt 7 in the downward direction,
since the retaining ring 23 may rest as a stop on the planar surface of the bearing bar 9. In
the same way, a bottom retaining ring 24 1s secured 1n a groove of the suspension bolt 7 at

the bottom end. The bottom retaining ring 24 acts as a stop in the event of maximum
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adjustment in the upward direction. Between the top retaining ring 23 and bottom retaining
ring 24, the suspension bolt 7 is provided with a thread, by means of which it 1s guided 1n
the threaded bore 15 in the bearing bar 9. A drive portion, in the form of a hexagonal bolt
or stub 26, is provided on the suspension bolt 7 beneath the bottom retaining ring 24. A

tool may be used to engage the drive portion to adjust of the height of the suspension-type

door in relation to the carriage 1.

[0062] A tapered portion 25 and an installation head 27 are formed at the end of the
suspension bolt 7. In the illustrated embodiment, the installation head 27 has a larger
diameter than the tapered portion 25. The installation head 27 serves as a connection to the
installation plate 8, which is fitted on the suspension-type door.

[0063] Figure 9 illustrates the carriage prior to fitting on the installation plate 8.
Figure 10 illustrates the carriage 1 once it has been fitted and secured.

[0064] The installation plate 8 has an upwardly projecting portion 28. A slot 29 (also
referred to as an introduction slot) extends in the movement direction of the carriage 1.
The slot 29 accommodates the tapered portion 25 of the suspension bolt 7. For fitting
purposes, the tapered portion 25 of the suspension bolt 7 is introduced into the introduction
slot 29.  As is apparent, the enlarged-diameter head 27 engages behind the projecting
portion 28. The slot 29 terminates in a circular mount 33, which is widened upwardly to a
predetermined extent in the vertical direction and in which the installation head 27 of the
suspension bolt 7 latches as a result of the weight of the suspension-type door fitted on the
installation plate 8. In this way, during fitting, the suspension-type door is temporarily
secured on the carriage 1, in the movement direction of the carriage 1, and in the direction
of the opening of the introduction slot 29.

[0065] In order to secure the suspension bolt 7 on a permanent basis, a plate-like
closure element 30 is provided on the projecting portion 28. The closure element 30 1s

mounted on the projecting portion 28 such that it may be rotated around an axial element

11
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32. A projecting grip portion 31 is formed on the closure element 30 to facilitate rotation

of the closure element 30.

[0066] After the tapered portion 25 has been introduced into the mount 33, the closure
element 30 1s pivoted until 1t reaches the position shown in Figure 10. In this position, the
closure element 30 latches to the mstallation plate 8. Latching of the closure element 30 to
the 1nstallation plate 8 discourages mmadvertent dislocation of the tapered portion 25 from
the 1nstallation plate 8.

[0067] The suspension bolt 7 1s retained 1n captive fashion on the installation plate &
via the tapered portion 25 and the head 27. The closure element 30 prevents vertical
movement of the suspension bolt 7 relative to the installation plate 8. The closure element
30 also locks the suspension bolt within the installation plate 8 with respect to the slot 29.
As a result of the closure element 30, the head 27 1s locked in the mount 33. Since the
mount 33 projects upwardly and abuts against the head 27, the tapered portion 25 may not
be pulled out of the introduction slot 29 when the closure element 30 1s closed.

[0068] In the 1llustrated embodiment, the mount 33 has a dome-shaped configuration
that allows the head 27 of the suspension bolt 7 to be pivoted to a limited extent therein. In
addition, the domed shape also facilitates angular adjustment between the suspension-type
door and the carriage 1. Furthermore, the suspension bolt 7 may be rotated about its
longitudinal axis in the mount 33, this being necessary for height adjustment, as discussed
above.

[0069] Figures 11A and 11B 1illustrate the possible maximum height-adjustment
positions. In Figure 11A, the installation plate 8 1s fitted on a suspension-type door 40, and
the retaining ring 23 butts against the bearing bar 9. This results in a spacing distance H;
between the suspension-type door 40 and the rail 2.

(0070] In Figure 11B, the suspension bolt 7 has been rotated (via the drive portion 26),

thereby causing the thread on the suspension bolt 7 to be screwed mto the bearing bar 9.

12
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Therefore, the suspension bolt 7 projects, in the upward direction, from the bearing bar 9.
As 1s 1llustrated 1in Fig. 11B, the spacing between the suspension-type door 40 and the rail 2

1s decreased to a spacing distance Hj.

[0071] In the embodiment illustrated, the housing 6 1s a metal sheet bent into a box
form or shape. It 1s, of course, also possible to modify the shape or form of the housing 6.
In other words, the housing 6 may take any suitable shape for a particular environment. As
should be apparent, the housing 6 establishes a framework on which the running rollers 5
are guided.

[0072]} In the embodiment of the housing 6 illustrated in Figs. 11A and 11B, the
housing surrounds the carriage 1 together with the sunning rollers 5 and the axial elements
10. It 1s contemplated, however, that the housing may be dispensed with altogether,
thereby resulting 1n a design where the rollers 5 are visible on a suitable running rail. In
other words, it 1s contemplated that the axial elements 10 may be fixed to the bearing bar 9,
in the direction of travel of the carriage, and that the bearing bar 9 may be profiled with
depressions, 1n which case 1t 1s possible to dispense with the housing 6. In this
contemplated embodiment, the bearing bar 9 performs the function of the housing 6.

[0073] Figures 12 to 16C 1illustrate this second exemplary embodiment. Here, a
carriage 1° 1s illustrated. The carriage 1° 1s guided on a rail 2°. As should be apparent,
two carriages 1° are guided, spaced apart from one another on the rail 2°, such that a
suspension-type door 40 may be fitted onto the two carriages 1°.

10074] As can be seen from Figure 13, the rail 2° has two L-shaped webs 3°, each of
which are angled outwardly to establish running surfaces 4°. In each case, two (or more)
running rollers 5’ are guided on the two running surfaces 4’. The running rollers 5’ are
connected to one another via a framework 6’. The axial elements of the running rollers 5’
are retained on the framework 6°, as 1llustrated.

[0075] A bearing profile 9’ 1s mounted 1n a rotatable manner on the two frameworks
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6°, the bearing profile 9” having a U-shaped contour. As illustrated, the bearing profile 9’
includes the two legs, each of which are pivotably connected to respective ones of the

frameworks 6’ via axial elements 90. As shown, the axial elements 90 are arranged

parallel] to the axial elements of the running rollers 5°.

[0076] As 1s shown 1n Figures 14A and 14B, a suspension bolt 7° engages through the
bearing profile 9’ 1n a base region. A nut 15’ 1s secured in a rotationally fixed manner on
the bearing profile 9°, above the base of the bearing profile 9°. The suspension bolt 7° can
be screwed into the nut 15° by way of its external thread, this making 1t possible for the
door, which 1s fastened on the suspension bolt 7, to be adjusted in height relative to the
bearing profile. Between the two L-shaped legs 3°, the rail 2’ forms a gap 91. The gap 91
1s sufficiently wide that a top end portion of the suspension bolt 7’ projects therein. As a
result, when the suspension bolt 7° 1s manipulated to adjust the height of the suspension
door, the suspension bolt 77 does not 1nterfere with the opening or closing of the door.
The suspension bolt 7° has, on the underside, a thickened installation head 27, which is
retained on an installation plate 8. A closure element 30 1s arranged to the underside of
the installation head 27. The closure element 30 restricts vertical movement of the
installation head 27. The closure element also prevents inadvertent dislocation of the
installation head 27, as discussed above.

[0077] The 1nstallation head 27 is arranged on the installation plate 8 so as to provide
a certain amount of lateral pivotability, as 1s illustrated in Figures 14A and 14B. In
addition, the bearing profile 9’ is mounted on the framework 6’ such that 1t may be rotated
about the axial element 90. As a result, this embodiment of the invention provides flexible
mounting of the suspension-type door 40 1n a number of directions, axial and otherwise.
[0078] Figures 15A and 15B illustrate the suspension bolt 7’ 1n different positions, the
suspension-type door 40 1n Figure 15A being retained on the rail 2’ 1n the state 1n which 1t

1s suspended at a low level, whereas, in Figure 15B, the suspension bolt 7° has been
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screwed 1nto the gap 91 between the legs 3 by way of a top portion, 1n which case the
suspension-type door 40 1s arranged in relatively close proximity to the rail 2°. The
stepless height adjustment takes place by rotation of the suspension bolt 7°. To accomplish
this, the suspension bolt 77 includes, at 1ts bottom portion, an appropriate handle. As in the
prior embodiment, the suspension bolt 77 may be provided with a hexagonal surface (or
other surface) that i1s engageable by a tool to facilitate rotation of the suspension bolt 7°.
10079] Figure 16A 1llustrates the fitting the suspension bolt 7° on the installation plate
8. The suspension bolt 7’ 1s introduced, through an introduction slot 29, 1n the installation
plate 8’. As illustrated, the thickened installation head 27 engages beneath a projecting
portion 33 of the installation plate 8’.

10080} As 1s shown 1n Figure 16B, following introduction of the installation head 27
into an upwardly projecting mount 33, a closure element 30 1s pivoted about a vertical axis.
The closure element 30 prevents movement of the suspension bolt 7° 1n the vertical
direction relative to the installation plate 8’. It also prevents egress through the slot 29. As
a result, the closure element 30 secures the suspension bolt 7° in the mount 33. This results
in the position which 1s shown 1n Figure 16C, in which the suspension bolt 7° 1s locked on
the installation plate 8 and the introduction slot is closed by the closure element.

[0081] Figures 17 to 19 show a third exemplary embodiment of a carriage 1°°, which
can be mounted movably on a rail 2 for hanging a suspension-type door according to the
first exemplary embodiment. The carriage 1°° comprises a housing 6°°, which 1s designed
to be essentially box-shaped and 1s made of plastic. Openings 11’7 are cut in the side walls
of the housing 6’ through which axles 10°’ pass. Running rollers 5°° are mounted on the
part of the axles 10’ protruding from the housing 6°".

[0082] A bolt-shaped bearing bar 9°°, designed as a solid profile, 1s mounted
perpendicularly to the two axles 10’ and rests on the axles 10°°. A threaded bore 157,

running perpendicular to the longitudinal axis, is provided in the bearing bar 9’°. The
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bearing bar 9°’ has a a circular cross section. A suspension bolt 7’ 1s affixed to the bearing
bar 9. The suspension bolt 7°° protrudes downwardly from the housing 6’° and has a
tapered portion 25°° and an installation head 27°’ for affixing a suspension-type door, as in

the first exemplary embodiment.

[0083] The housing 6 surrounds the bearing bar 9’ on the top side and also prevents
any axial movement of the bearing bars 9°° due to stops 60 at the ends. Since the bearing
bar 9°’ 1s held in the housing 6’°, the bearing bar 9°° cannot spring upwardly, out of the
housing, not even with jerky movements or when the sliding door 1s raised.

[0084] To be able to lock the carriage 1°° in an end position, catch arms 14’ are
designed integrally with the housing 6°, forming a U-shaped socket 40 in which a catch
element may be inserted. The catch webs 14°’ are therefore designed to be bendable.
A stop 41 provided in the socket 40 has a web 42 directed downward and affixable to a
holder 43.

[0085] If the carriage 17’ 1s moved along a rail 2 and experiences unevenness or
twisting of the rail 2, compensation may be made for the unevenness or twisting by a
bending of the housing 6°°, which allows an inclined position of the axles 10"

[0086] For simple installation of the running rollers 5°°, the running rollers 5’ are
pushed onto the axles 10’ and affixed by a retaining bolt 50. The retaining bolt 50 is,
therefore, inserted into a bore on the axles 10’° and secured with a clamping effect. The
running rollers 5°° have a rotary bearing 17’ and an outer sleeve 18’ with a running
surface.

[0087] As noted above, the embodiments of the invention discussed above are
presented merely to illustrate the breadth and scope of the imnvention. The embodiments are
not intended to be limiting of the invention. To the contrary, the invention 1s intended to
encompass variations and equivalents to the embodiments discussed above, as should be

appreclated by those skilled 1n the art.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A carriage for fitting a suspendable door on a rail, comprising:

four running rollers disposed on the housing, the running rollers being positioned to
engage the rail;

an installation plate, adapted to be connected to the suspendable door;

a suspension bolt connected between the housing and the installation plate, a portion
of the suspension bolt engaging a bearing disposed within the housing;

and at least two axial elements on which the running rollers are disposed; the bearing
being supported by the axial elements and the axial elements being disposed through the
housing so that the running rollers are disposed exterior to the housing;

wherein the bearing 1s disposed moveably with respect to the housing to permit at least

angular displacement of the suspension bolt with respect to the housing,

characterized in that

the bearing is a bearing bar defining a rounded lower surface, and the suspension bolt

1s secured on the bearing which is supported on the two axial elements.

2. The carriage of claim 1, wherein the housing defines at Ieast one slot through which

one of the axial elements passes, the slot being arranged to permit movement of the axial

element therein.

3. The carriage of claim 2, wherein the slot defines a vertical dimension that 1s greater
than a diameter of the axial element and also defines a horizontal dimension that is larger than

the diameter of the axial element but less than the vertical dimension.

4, The carriage of any one of claims 1 to 3, wherein the bearing bar is a half-cylinder,

divided through its centerpoint.

17



CA 02748455 2015-11-12

5. The carriage of any one of claims 1 to 4, wherein the suspension bolt 1s adjustably

connected to the bearing via a threaded connection.

6. The carriage of claim 5, wherein the suspension bolt may be rotated with respect to the

bearing to adjust a height thereof.

7. The carriage of claim 6, wherein the suspension bolt comprises a drive portion that 1s

accessible by a tool for adjustment of the height thereof.

8. The carriage of any one of claims 1 to 7, wherein the housing comprises a bent, metal
sheet.
9. The carriage of any one of claims 1 to 8, further comprising: at least one damper

affixed to at least one end of the housing.

10.  The carriage of claim 1, further comprising: a closure element disposed on the

installation plate to secure the suspension bolt to the installation plate.

11.  The carriage of claim 10, wherein the installation plate defines a suspension bolt slot
that receives the suspension bolt therein, wherein the closure element is pivotally attached to
the installation plate such that rotation of the closure element closes the suspension bolt slot

and prevents egress of the suspension bolt from the suspension bolt slot, and wherein the

closure element also discourages vertical displacement of the suspension bolt within the

suspension bolt slot.

12.  The carriage of any one of claims 1 to 7, wherein the housing i1s made of plastic and

comprises bendable side walls.

13.  The carriage of any one of claims 1 to 12, wherein the housing at least partially covers

the bearing bar on a top side.
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