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(57) Abrégée/Abstract:
A sliding door for selectively opening and closing an opening Is disclosed. The opening has an upper and lower extent, and
Includes a door panel which has a top, a bottom, a leading edge and a tralling edge, the door panel being adapted to translate
laterally relative to the opening between a closed position and an open position. A guide Is located proximate the opening and
between the upper and lower extent of the opening. An elongate beam Is attached to the door panel between the top and the
bottom, a first portion of the elongate beam extending generally horizontally along a vertical plane of the door panel and a second

portion of the elongate beam extending away from the leading edge of the door panel, beyond the trailing edge of the door panel
and operably engaging the guide.
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ABSTRACT

A sliding door for selectively opening and closing an opening is disclosed. The
opening has an upper and lower extent, and includes a door panel which has a top, a bottom,
a leading edge and a trailing edge, the door panel being adapted to translate laterally relative
to the opening between a closed position and an open position. A guide is located
proximate the opening and between the upper and lower extent of the opening. An elongate
beam is attached to the door panel between the top and the bottom, a first portion of the
elongate beam extending generally horizontally along a vertical plane of the door panel and
a second portion of the elongate beam extending away from the leading edge of the door

panel, beyond the trailing edge of the door panel and operably engaging the guide.
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SLIDING DOOR

This application is a Divisional of Patent Application Serial No. 2,640,606, which is a
Divisional of Patent No. 2,469,814 filed in Canada on 16 December 2002.

Technical Field

The invention relates generally to a sliding door, and more particular to a sliding door
having a guide and an elongate beam, for example a high-speed, sliding industrial door.
Background of the Invention

Sliding doors have been used for many years to secure various enclosures, including those
for cold storage facilities in manufacturing plants, warehouses, garages, and other industrial
rooms. It is known in the art that door panels used in connection with such rooms are constructed
from light-weight foam. The light-weight foam panels provide the insulation necessary to
maintain the temperature objectives of such rooms. Such panels also permit the doors to be
opened and closed at high speeds, thereby minimizing exposure of the contents of the room while
the door is opened.

Inherent to doors used in connection with cold-storage applications are problems
associated with air pressure differentials across opposite faces of the door. These difierentials tend
to push the door panels inward or outward and away from the walls surrounding the door. Air
pressure differentials created by a rapidly actuated panel can displace a relatively light panel out of
its normal plane of travel. This can result in improper positioning of the door when it reaches its
closed position, thereby creating problems with properly sealing the doorway. This can also result
in wear and ultimately damage to the hardware associated with the door, including the overhead
track.

Systems such as those in U. S. Patent No. 6,330,763 to Kern et al. have been developed in
an attempt to address some of the issues described above. However, there still exists limitations
inherent to such systems. For example, the cord and ring system in Kern et al. does not provide
sufficient rigidity to ensure proper sealing of the leading edge of the panels as the door moves to a

closed position. Moreover, the system in Kern et al. does not hold the hold panel close to the wall

through its entire path of travel.

The present invention is provided to solve the problems discussed above and other

problems, and to provide advantages and aspects not provided by prior doors of this type.

Summary of the Invention
According to one aspect of the present invention, there is provided a sliding door for

selectively opening and closing an opening, the opening having an upper and lower extent,
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the door comprising: a door panel having a top, a bottom, a leading edge and a trailing edge,
the door panel being adapted to translate laterally relative to the opening between a closed
position and an open position; a guide located proximate the opening and between the upper
and lower extent of the opening; and an elongate beam attached to the door panel between
the top and the bottom, a first portion of the elongate beam extending generally horizontally
along a vertical plane of the door panel and a second portion of the elongate beam extending
away from the leading edge of the door panel, beyond the trailing edge of the door panel
and operably engaging the guide.

According to another aspect of the present invention, there is provided a sliding door for
selectively opening and closing an opening, the opening having an upper and lower extent, the
door comprising: a door panel having a top, a bottom, a leading edge and a trailing edge, the door
panel being adapted to translate laterally relative to the opening between a closed position and an
open position; a guide mounted to a mounting surface located between the upper and lower extent
of the opening; and, a guide follower pivotally attached to the door panel and disposed in operable
engagement with the guide, the guide follower being pivotally biased around an axis parallel to

the lateral translation of the door.

These and other objects and advantages will be made apparent from the following

description of the drawings and detailed description of the invention.

Brief Description of the Drawings

FIG. 1 1s a front view of a sliding door and panel guide and impact separation system

according to the present invention;

FIG. 2 is partial perspective view of a door and panel guide and impact separation system

according to the present invention;
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FIG. 3 is partial perspective view of a door and panel guide and impact separation system

according to the present invention; .
- FIG. 4 is a perspective view of a guide follower according to the present invention;

FIG. 5 is a side view of the guide follower shown in FIG.4;

FIG. 6 is an end view of the guide followcf shown in FIG .4;

FIG. 7 is a top view of the guide follower shown in FIG.4;

FIG. 8 is a perspective view of a guide follower in connection with a elongaté beam
according to the present invention,;

FI1G. 9 is a top view of the guide follower and a elongate beam shown in FIG. 8;

FI1G. 10 is a top view of the guide follower and a elongate beam shown in FIG. §;

FIG.111s panial perspective view of a door and another embodiment of a panel guide and
impact separation system according to the présent (nvention,;

FIG. 12 is partial p.erspective‘view of another embodiment of a panel guide and impact
separation system according to the present invention;

FIG. 13 is partial perspective view of another embodiment of a panel guide and impact
separation system accordi-n'g to the present invention; and,

FIG 14 is partial perspective view of a door and another embodiment of a panel guide and

impact separation system according to the present invention.

- Detailed Des;:ription

While this invention is susceptible to embodiment in many 'different forms, there is shown
ih the drawings, ahd will herein be described in detail, préferred embodiments of the invention with
the understanding that the present disclosure is to be considered as an exemplification of the
principles of the invention and is not intended to limit the broad aspect of the invention to the
embodiments iilustrated. \ \

The present invention is generally directed to a sliding door 10 which Incorporates a panel
guide and impact Separation system 12 (hereinafter, “the guide system 12”). FIG. 1 shows an
automatic bi-parting sliding door 10 incorporating the guide system 12 of the present invention.
As shown in FIG. 1 the door 10 is generally installed about an opening. “Opening” generally refers
to any passage or throughway defined in a general manner by a upper extent, a lower extent and one
or more wall edges or other frame-like structures. It is contemplated that 'opcning'with which the
present invention is employed be a doorway as typically found in a wall of a building or the like.

However, the present door can also be installed in a vestibule, which extends away from adoorway.
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Such vestibules are typically used in applications where it is necessary to minimize the exposure

~ of an interior space to rapid fluctuations in pressure, temperature or other environmental

considerations.
The door 10 with which the guide system 12 is used generally comprises at least one door
panel 14. As seen in FIGS.1, each door panel 14 has a leading edge 13 and a trailing edge 15, and

is adapted to laterally translate along a plane relative to the opening between an open position and

~aclosed position. According to the present invention, the door panels 14 have a substantially linear

opening and closing direction of travel. However, it is contemplated that the travel of the door
panels 14 between the open and closed positions may be sli ghtly non-linear to compensate for seals
on the leading edge 13 of the door 10 or for other reasons deemed necessary for operation of the

door 10.

Door panels 14 used in connection with the present invention may be designed in a variety

of sizes and may be constructed from any number of materials. For example, in cold storage

applications the dOOr panels 14 may be made from foam or other materials suitable for maintainin g
cold and heat differentials on opposed sides of the panels. Honzever, it would be readily undcrstood
by those of skill, that the present invéntion is not limited to use with foam door panels. Instead the
present mventlon may be used with any door panel 14 of material suitable for a particular
application, 1nclud1n<Jr wood, metal and various polymeric materials.

- Each door panel 14 should be approximately equal to one-half the width of the Opening, and

of a height approximately equal to the opening height. With a single sliding door panel design, the

door panel 14 is preferably of the same approximate height and width of the Opcning.‘ However,
the use of greatei' than two door panels 14 is also contemplated, and the inodiﬁcation of the
presently disclosed invention to abcommodate such design variations would naturally be readily
understood by those skilled in tné art after studying"this disclosure, without requiring undue
experimentation. Where certain applications nlay require, 1t is contemp‘lnted by the present

invention that the cumulative size of all door panels 141n a single application could be significantly

less than, or significantly more than the size of the opening.

All remaining discussions will be directed to a single sliding door panel design, but it is

understood that such discussion will also be applicable to multi-panel sliding door panels 14 and

the particular design variations mentioned. These types of doors are well known in the art and
appliCation of the following discussion to such doors will be readily understood by those skilled

in thc art.

Typically, a motor 16 and a drive system 18§ are employed in connection with the doors 10
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described herein. Specifically, as‘ shown in FIG. 1, a motor 16 is operably CQUPICd to a drive
system 18 for actuating the door panel 14 between the open and closed positions on an overhead

track. For example, the present invention may utilize drive motor 16 of the type manufactured by

. SEW-Eurodrive and marketed under the trade name a SEW-Eurodrive MOV]MOT@. However,

10

15

20

doors used in connection with the present system may employ any drive motor 16 that is capable
of at least bi-directional, two-speed operation. The door of the present invention may also include
a controller 19 that is in electronic communication with the motor 16. The controller 19 may be
any type suitable for usa with door assemblies, and which are adapted to control the starting,
stoppmg, speed and direction of the motor 16. It is contemplated, however, that the present
invention be employed in an application wherein the door panel 14 is manually moved between the
opened and closed positions.

The guide system 12 of the present invention provides several advantages over prior art
systems. For example, the guide system 12 disclosed hcrem acts to maintain the actuatmg door
panel 14 in close proximity to the surroundlncr wall or mountm g surface 20 throughout substantially

its entire path of travel. Additionally, the guide systcm 12 is adapted to accommodate and

' Incorporate breakaway features, if so desired. The guide system 12 also provides a point at which

forces applied to semi-flexible door paucl 14 may be concentrated and thus provides predictability

in the distribution of the forccs in the door. The gmde system 12 and its additional advantages will

- now be described below in further detail.

As may be seen in FIGS. 1-14, the guide system 12 generally comprises a guide '72 and a
guldc follower 24. The gmde 2 is mounted to a mountin g surface 20 located betwcen the upper
and lower extent of the opcmng. As discussed above, the mounting surface 20 may be a wall

surrounding a doorway, or a freestanding surface such as that used in connection with a vestibule.

- The guide 22 may be any surface suitable for accommodating generally linear travel of the door

panel 14 between an 'opea and closed position. For example, the guide 22 may be a plate, a rod,

- a bar, a u-shaped track, a v-shaped track, or a c-shaped track. The present invention, however,

~-should not be limited to the geometric configurations specifically described or shown herein, as any

30

geometric wnﬁguration that provides a generally linear guide path of travel for the door panel 14
may be cmploycd without departing from the present invention.

" As may be seen in FIGS. 2 and 3, the guide follower 24 is pivotally attached to the door
panel 14. The guide follower 24 may be attached- to the door panel 14 by any suitable mechanism
that allows for pivoting, including a pin or other fastener. The guide follower 24 is disposed in
operable engagement with the guide 22 .such. that, as the door moves between the open and closed
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‘positions, the guide follower 24 translates along at least a portion of the guide 22.

According to one embodiment of the present invention shown in FIG. 2-10, the guide |
follower 24 is comprised of a retention block 26 and a retention tab 28. The retention block 26 has
a first end 26a, a second end 26b and a throughway 30 disposed proximate the first end 26a. The
throughway 30 provides a pivot point for pivotable connection of the guide follower 24 to the door
panel 14. The retention tab 28 has a first end 28a and a second end 28b. The first end 28a of the
rétention tab 28 is connected proximate the second end 26b of the retention block 26. The second
end 28b of the retention tab 28 extends generally perpendicular to the retention block 26 and has

a channel 32 formed proximate its distal end. The channel 32 engages the guide 22 so that there

may exist relative sliding between the guide follower 24 and guide 22. Preferably, at least the

retention tab 28 is made from a low friction polymeric material to assist sliding engagement of the
guide follower 24 and the guide 22. |
The guide follower 24 is pivotally biased around an axis parallel to the lateral trénSIaﬁon

of the door, thereby forcing the guidé follower 24 into operable engagement with the guide 22
This allows for substantially continuous engagement between the guide follower 24 and the guide
22 throughout the entire linear path of travel of the door pan.el 14. The guide follower 24 can be
biased by employing a means for biasing 34. As shown in FIGS.‘8-10, the means for biasing 34
1S prefefably a torsion spring disposed in cooperative engagement with the guide follower 24-and
1s secured by a clamp 36 and stop mechanism 38. Itis contemplated that other biasing mechanisms
may be used to bias the guide follower 24, including cams, compression springs, leaf springs,
helical springs, elastomeric materials or other suitable biasing mechanisms known to those skilled
in the art. .

- According to the present invention, the guide follower 24 is adapted to disengage the guide
22 when sufficient force is applied to the door panel 14. If the guide follower 24 includes a biasing
means 34, such as is described above, the guide follower 24 will disengage the guide 22 when
sufficient force is transferred to blasmg means 34 to overcome the force that biases the guide '
follower 24 into engagement with the gmde 22, To assist the guide follower 24 in releasmg from

the guide 22, the guide follower 24 may be made from a semi-flexible polymeric material.

- According to ane embodiment of the present invention, at least the second end of the retention tab

28 is:sufficiently flexible to permit the guide follower 24 to disengage the guide 22 upon receiving
an 1mpact in excess of a predetermined force. As shown in FIGS. § and 10, the second end of the
retention tab 28 may also be tapered. By tapering the second end of the retention tab 28, less

material surrounds the channel 32, thus assisting the retention tab 28 in flexing so that guide '
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follower 24 may more easily disengage the guide 22 upovn\ impact to the door parnel 14.

FIGS. 11-13 illustrate another embodiment of a guide follower 24" that may be used in
connection with a guide system 12° of the present invention. As shown in FIGS. 11-13, the guide
follower 24° comprises a trolley 40. The trolley 40 generally includes a retention block 42 and a
roller assembly block 44. The retention block 42 is attached to the trailin g edge 15 of the door and
the roller assembly is coupled to the retention block 42. According to the present invention, the
roller assembly block 44 has at least one roller 46 operably disposed thereon. In one embodiment

shown in FIG. 13, the roller assembly block 44 has a plurality of rollers 46, and at least two of the

plurality of rollers 46 engage the guide 22° on opposed sides of the guide 22 so that a channel is

formed between the rollers 46. The rollers 46 are preferably made from a low friction polymeric
material to assist the guide follower 24” in foll'ing with on the guide 22°. '

The guide follower 24 may also include a resilient material (not shown) disposed between
the block and roller assembly.‘ In one embodiment, a tensioning arm 48 having a pivoting end 50
and a ldcking end 52 is attached to either the retention block 42 or the roller assembly block 44.
A clasp adapted to receive the locking end 52 of the tensioning arm 48 is attached to the other of
the reten,tion' block 42 and the roller assembly block 44. According to this confi guration, the
retention bloék 42 and roller assembly block 44 may be connected one to the other by the
tensioning arm 48, When the locking end 52 of the tensioning arm 48 is fastened to the clasp, the
roller assembly block 44 is drawn closer to the retention block 42 The resilient material, howevcr
s of sufficient thickness and resiliency such that when it is compressed, the resilient material \
creates a resistant force between the retention block 42 and the roller aSSeﬁlbly block 44.

The rollers 46 of this embodiment of the guide follower 24° rﬁay be press fit on their
respective roller mounts such that when a force in excess of ei predetermined force is apb_lied toa
door panel 14 to which this guide follower 24" is connected, the rollers 46 separate from the trolley
40. Alternatively, the guide follower 24° may be configured such that the rollers 46 remain
attached upon apphcatlon ofa predetcrnuncd force to the door panel 14, but the retention block 42
separates from the roller assembly block 44.

According to another embodiment of the guide system 12°“ shown in FIG. 14, a magnet 56

- is attached to either the guide follower 24°* or the door panel 14. A magnet attracter 58 is attached
0 '

to the other of the guide follower 24 and the door panel 14. The magnet 56 magnetically engages
the attracter 58 and couples the guide follower 24°° to the door panel 14. The magnet 56 is
separable from the magnet attracter 58 upon an impact to the door panel 14 in excess of a

predetermined force, thereby pcrmi'tting the panel 14 to separate from the guide follower 247,
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As shown in FIGS. 2, 3 and 11, the present invention can include an elongate beam 60
which 1s attached to the door panel 14 between the. top and the bottom of the door panel 14. A first
portion of the elongate beam 60 extends generally horizontally along a vertical plane of the door
panel 14. A second portion of the elongate beam 60 extends away from the leading edge 13 of the '
door panel 14 and beyond the trailing edge 15 of the door panel 14. Thus, the elongate beam 60

effectively functions as an “outdgger" for the door panel 14. The second portion of the elongate

~ béam 60 6perab]y engages the guide 22,227,227, ltis contemplated that the second portion of the

elongate beam 60 eng'ag#s the guide 22, 227, 22° directly or, as shown in FIGS. 3 and 11, by

attaching one of the above described guide followers 24, 24°, 24" prox’iméte the distal second

portion of the elongate beam 60. The elongate beam 60 may have any geometric cross-section

without departing from the invention, including for example a cylindrical rod or a rectangular
beam. Furthermore, it will be apparent to those of skill that the elongate beam 60 may be of any
size suitable for the application with which the door 10 is being use. ' '

' In one embodiment, the elon gate beam 60 extends across substantially the entire #erti(:al
plane of the ddor panel 14. However, it is contemplated by the presént invention that the elongate
beam 60 extend across less than the entire Vertical plane of the door panel 14. The extent to which
the elongate beam 60 extends across the door panel 14 will be dictated by thé specific application
with which the invention is being used, as well as by the size, material and construction of the door
panel 14, It will be readily understood by those of skill in the art, however, that any configuration

in which some portion of the beam extends across at least a portion of the vertical plane of the

| panel, and some portion of the elongate beam 60 extends beyond the trailing edge 15 of thé door

- panel 14 Will, be suitable for the present invention.

'According to one embodiment of the present invention shown in FIGS. 2, 3 and 11, the first
portion of the elon gaté beam 60 extends through the core of at least a portion of the door panel 14
and the second portion of the elongate beam 60 extends out of the trailing edge 15 of the door panel

14. For example, in door systems which employ semi-flexible door panels 14 such as those formed

of foam, the elongate beam 60 serves to provides stiffness to the door panel 14. Accbrdingly, the
dqor panél 14 1s hdt only \imparted with a degree of stiffness to withstand impaét, but the elongate
beam 60 also provides improved stiffness to assist in aligr;ing leading édgc 13 seals or the like
duﬁng 0péning and closing of the door panel 14.

\’ The elongate beam 60, as used in connection with flexible or semi-flexible door panels 14,
also provides a point at which impact forces may be concentrated. This provides predictability in

the distribution of the forces in the door, thereby allowing a reliable breakaway mechanism.
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Additionally, the elongate beam 60 acts to ameliorate stress at the connection between the door
panel 14 and the guide system 12, 12°, 12 by moving the stress point away from the panel edge
to the breakaway mechanism associated with the guidé system 12, 12°, 127", In so doing, the
elongate beam 60 provides integrity to the connection of the door panel 14 to the guide system 12,
127, 127, The elongate beam 60 also reduces damage to the overhead track and minimizes
derailment of the do.or panels 14 from the overhead tracks.

While the specific embodiments have been illustrated and described, numerous
modifications come to mind without significantly departing from the spirit of the invention and the

scope of protection is only limited by the scope of the accompanying Claims.
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CLAIMS

[. A sliding door for selectively opening and closing an opening, the opening
having an upper and lower extent, the door comprising:

a door panel having a top, a bottom, a leading edge and a trailing edge, the
door panel being adapted to translate laterally relative to the opening between a closed
position and an open position;

a guide located proximate the opening and between the upper and lower extent
of the opening; and,

an elongate beam attached to the door panel between the top and the bottom, a
first portion of the elongate beam extending generally horizontally along a vertical
plane of the door panel and a second portion of the elongate beam extending away
from the leading edge of the door panel, beyond the trailing edge of the door panel
and operably engaging the guide.

2. The door of claim 1, wherein the first portion of the elongate beam extends
into the trailing edge of the door panel and generally horizontally through at least a

portion of the vertical plane of the door panel.

3. The door of claim 1 or 2, wherein at least the core of the door panel is made

from semi- flexible foam.

4. The door of claim 1, 2 or 3, wherein the second portion of the elongate beam
operably engages the guide by a guide follower, the guide follower being attached

proximate a distal end of the second portion of the elongate beam.

5. The door of claim 4, further comprising:
a magnet attached to one of either the guide follower and the door panel; and,
a magnetic attracter attached to the other of the guide follower and the door
panel, the magnet magnetically engaging the magnet attracter and coupling the guide

follower to the door panel, the magnet being separable from the magnet attracter upon

an impact to the panel in excess of a predetermined force.
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6. The door of claim 4, further comprising a means for biasing the guide follower
into engagement with the guide, wherein the guide follower 1s adapted to disengage
the guide upon application of a force sufficient to overcome the force applied by the

means for biasing.

7. The door of claim 6, wherein the means for biasing 1s disposed in cooperative

engagement with the first end of the elongate beam and with the guide follower.

8. The door of claim 6 or 7, wherein the means for biasing comprises a torsion

spring.

9. The door of any one of claims 4 to 8, wherein the guide follower comprises:
a retention block having a first end and a second end, the retention block
having a throughway disposed proximate the first end and along an axis parallel to the
translational movement of the guide follower relative to the guide, wherein the

throughway receives the elongate beam; and,

a retention tab having a first end and a second end, the first end of the
retention tab being connected proximate the second end of the retention block, the
second end of the retention tab extending generally perpendicular to the retention

block and having a channel proximate a distal end for slidably engaging the guide.

10. The door of claim 9, wherein at the second end of the retention tab is
sufficiently flexible to permit the guide follower to disengage the track upon receiving

an impact in excess of a predetermined force.

11. The door of claim 4, wherein the guide follower comprises a trolley, the

trolley comprising at least one roller adapted to rollingly engage the guide.

12. The door of claim 11, wherein the rollers are separable from the trolley when a

force in excess of a predetermined force is applied.



CA 02716380 2010-09-29

12

3. The door of claim 11 or 12, wherein the trolley comprises a plurality of rollers,

wherein at least two of the plurality of rollers engage the guide on opposed sides of

the guide.

14. The door of claim 13, wherein the rollers are separable from the trolley when a

force in excess of a predetermined force 1s applied.

15. The door of claim 11, wherein the trolley comprises a retention block
connected to the elongate beam and a roller assembly block coupled to the retention

block, the rollers being operably disposed on the roller assembly block.

16. The door of claim 135, further comprising:
a restlient material disposed between the retention block and roller assembly
block;
a tensioning arm having a pivoting end and a locking end; and,
a clasp adapted to receive the locking end of the tensioning arm, wherein the
pivoting end is pivotally connected to one of either the retention block and the roller
assembly and the clasp being attached to the other of either the retention block and the

roller assembly block.

17. The door of claim 16, wherein the retention block is separable from the roller

assembly block when a force in excess of a predetermined force is applied.

18. The door of claim 1, further comprising;:
a motor operably coupled to a drive system, wherein the drive system and
motor move the door panel between the open and closed positions; and,

a controller in electronic communication with the motor, the controller for

controlling the starting, stopping, speed and direction of the motor.

19. The door of any one of claims 1 to 18, wherein the elongate beam extends

across the substantially the entire vertical plane of the door panel.
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