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1
HINGED RAIL FOR BARRIER OPERATORS

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE 10O RELATED
APPLICATION

This application is a reissue application of U.S. Pat. No.
9,021,740, which issued on May 5, 2015 from U.S. patent

application Ser. No. 13/599,287, filed on Aug. 30, 2012,
which is heveby incovporated by veference as if fully set forth

herein.

TECHNICAL FIELD

This invention relates generally to an operator and rail
assembly for raising and lowering a movable barrier, and
specifically to the use of a hinged rail trolley operator system
to raise and lower a movable barrier.

BACKGROUND

Movable barrier systems are generally known in the

industry. One example of such system 1s a garage door
opener. There are several different styles of garage door
operators. These operators are typically separated 1nto jack-
shaft operators and trolley operators. Jackshait operators
attach to the jackshatt of the door, and are generally mounted
at the end of the jackshatt. Trolley operators utilize a rail that
1s attached to and extends from the header, or the area above
the barrier, to the operating mechanism.
In certain configurations, there may be a limited amount
of headroom, the distance from the top of the garage door to
the ceiling, to utilize a standard trolley type system. Doing
so can result 1n a cumbersome 1nstallation process. Addi-
tionally, when the barrier door follows the track from the
vertical (closed) to horizontal (open) position, forces on the
trolley rail near the barrier opening require a considerable
amount of reinforcement, including using thicker and stron-
ger trolley rail matenials 1 addition to using additional
means to secure the trolley rail such as to a ceiling, to
provide safe travel of the door.

BRIEF DESCRIPTION OF THE DRAWINGS

The above needs are at least partially met through provi-
sion of the hinged rail for barrier operators described 1n the
following detailed description, particularly when studied 1n
conjunction with the drawings, wherein:

FIG. 1 comprises a perspective view ol an example
hinged rail operator system as configured in accordance with
various embodiments of the invention;

FIG. 2 comprises a perspective view ol an example
hinged rail and trolley for barrier operators as configured in
accordance with various embodiments of the invention;

FIG. 3a comprises a perspective view ol an example
trolley as configured i1n accordance with various embodi-
ments of the invention:

FIG. 3b comprises a perspective view ol an example
trolley as configured 1n accordance with various embodi-
ments of the invention:
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FIG. 3¢ comprises a perspective view ol an example
trolley as configured in accordance with various embodi-
ments of the invention;

FIG. 4 comprises a schematic view of a portion of an
example hinged rail operator system as configured 1n accor-
dance with various embodiments of the invention;

FIG. 5a comprises a side view of a hinged rail operator
system with a first example support configuration as con-
figured 1n accordance with various embodiments of the
invention;

FIG. 8b comprises a side view of a hinged rail operator
system with a second example support configuration as
configured 1n accordance with various embodiments of the
invention;

FIG. 6 comprises a side view of a guiding rail operator
system with a curved guiding rail as configured 1n accor-
dance with various embodiments of the invention;

FIG. 7 comprises a side view of a hinged rail operator
system with a third example support configuration as con-
figured in accordance with various embodiments of the
invention;

FIG. 8 comprises a side view of a hinged rail operator
system with a fourth example support configuration as
configured 1n accordance with various embodiments of the
invention;

FIG. 9 comprises a side view of an example high-lift
hinged rail operator system as configured in accordance with
various embodiments of the invention;

FIG. 10 comprises a flow chart of an example method of
operating a movable barrier as configured 1 accordance
with various embodiments of the invention.

FIG. 11 comprises a flow chart of an example method of
installing a movable barrier operator as configured 1n accor-
dance with various embodiments of the invention.

FIG. 12 comprises schematic view of a portion of an
example hinged rail operator system as configured 1n accor-
dance with various embodiments of the invention.

FIG. 13 comprises a tlow chart of an example method of
operating a movable barrier as configured 1 accordance
with various embodiments of the invention.

FIG. 14 comprises a side view of an example system for
carrying power from the operator to a photobeam system as
configured 1n accordance with various embodiments of the
invention.

FIG. 15 comprises a schematic view of a portion of an
example trolley system as configured 1n accordance with
various embodiments of the invention.

FIG. 16 comprises a schematic view of a portion of an
example system for detecting objects in the movable barri-
er’s path of travel.

FIG. 17 comprises a schematic view of a portion of an
example operator as configured in accordance with various
embodiments of the mvention.

Skilled artisans will appreciate that elements 1n the figures
are 1llustrated for simplicity and clarity and have not nec-
essarily been drawn to scale. For example, the dimensions
and/or relative positioning of some of the elements 1n the
figures may be exaggerated relative to other elements to help
to 1improve understanding of various embodiments of the
present invention. Also, common but well-understood ele-
ments that are useful or necessary 1n a commercially feasible
embodiment are often not depicted in order to facilitate a
less obstructed view of these various embodiments. It will
turther be appreciated that certain actions and/or steps may
be described or depicted in a particular order of occurrence
while those skilled in the art will understand that such
specificity with respect to sequence 1s not actually required.
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It will also be understood that the terms and expressions
used herein have the ordinary techmnical meaning as 1s
accorded to such terms and expressions by persons skilled 1n

the technical field as set forth above except where diflerent
specific meanings have otherwise been set forth herein.

DETAILED DESCRIPTION

Generally speaking, pursuant to these various embodi-
ments, a guide rail having first and second rail sections 1s
configured to guide a trolley used to move a movable barrier.
In one approach, the apparatus includes an operator for
controlling movement of the movable barrier, a trolley
operably connected to a movable barrier and the operator, a
guiding rail that guides movement of the trolley, and a
support structure that connects to the guiding rail to provide
additional support during the travel of the movable barrier.
In operation, the operator controls movement of the trolley
along the length of the guiding rail.

So configured, various approaches to such a guiding rail
apparatus provide improved tracking of the movement of the
barrier along the guiding rail during movement of the
movable barrier. This improved tracking generally results in
reduced forces exerted on the rail by the movable barrier
while raising or lowering the barrier. The reduced forces in
turn allow the use of lower strength materials for the rail,
which provides for a lower cost assembly. In addition,
various aspects of the guiding rail apparatus reduce the
weight of the movable barrier being supported by the
ceiling. In one example, the weight of the movable barrier 1s
substantially supported by a support member anchored to a
portion of the building structure above the barrier opening
(or header) as opposed to mounting the portion of the
guiding rail closest to the barrier opening to the ceiling. In
such an example, the guiding rail can then be mounted to a
lower portion of the header, thus resulting 1n a simplified
installation process. In other applications, the use of a
guiding rail 1n situations in which the header 1s substantially
large (commonly known as high-lift doors) can eliminate the
need for additional supporting panels during operation. In
another aspect, power can be transmitted from the operator
through the guiding rail to a photobeam system associated
with the barrier for detecting objects 1n the path of travel of
the movable barrier. So configured, an additional power cord
1s not needed to operate the photobeam system.

Referring now to the drawings, and 1n particular to FIG.
1, a hinged rail barrier operator system 100 can include, for
example, a movable barrier 105, an operator 110, support
rails 115, support member 120, support member securing,
device 122, upper support member 130 (FIGS. 5-9), upper
support member securing device 132 (FIGS. 7-9), ceiling
structure 1335, building structure 140, trolley 150, and guid-
ing rail 200.

The operator 110 serves to cause movement of a variety
of other components of the operator system. Such operators
110 are well known 1n the art and generally include a motor
to power the operator and a spool tensioner to maintain
appropriate tension in the operator cables. For the sake of
brevity and the preservation of focus, additional details waill
not be presented here regarding such well understood
peripheral structure. The operator 110 1s attached to the
ceiling structure 1335 by the upper support member 130 and
the upper support member securing device 132 as shown in
FIG. 5 and discussed below. The trolley 150 1s coupled to the
movable barrier 105 and operably connected to the operator
110. The trolley 150 operatively engages the guiding rail
200. The movable barrier 105 operatively engages the
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4

support rails 115 to travel along the rails. The support
member 120 1s attached to the building structure 140 by the
support member securing device 122 and 1s attached to the
guiding rail 200 at the second end, which 1s described 1n
further detail below.

In operation, when the operator 110 causes movement of
the trolley 150, the trolley 150 traverses the guiding rail 200,
thus causing the movable barrier 105 to traverse the support
rails 115 until the movable barrier 105 1s 1n an open or closed
position. In one example, the trolley 150 transverses the
hinged portion of the guiding rail 200 without a loss 1n
speed. The details of this travel are described 1n further detail
below.

Retferring now to FIGS. 1, 2, 3a, 3b, and 3c, an example
of the trolley 150 1s provided 1n further detail. The trolley
150 includes a trolley arm 1351, a mechanical stop 152, a
movable barrier support structure 153, and a trolley wheel
155. The trolley wheel 155 operatively engages the guiding
rail 200 through a track system contained 1n the guiding rail
200. The track system 1s well known 1n the art and other
approaches to engaging the guiding rail 200 with the trolley
150 can be applied. For example, the trolley wheel 1535 as
illustrated 1ncludes two sets of wheels on either side of a
curved middle portion. In another example, the trolley may
include a low-1riction pads on either end, which pads allows
the trolley to transverse the guiding rail 200 by sliding across
a surtace contained within the guiding rail 200. The trolley
arm 151 includes an aperture 156. The movable barrier
support structure 153 includes a pin 154 to rotatably connect
the trolley arm 151 to the movable barrier support structure
153. The aperture 156 of the trolley arm 151 1s sized
appropriately to allow the pin 154 of the movable barrier
support structure 153 to pass through, thus allowing the
trolley arm 151 to rotate about this pin 154. The movable
barrier support structure 1353 1s secured to the movable
barrier 105 through traditional methods, including bolting,
nailing, stapling, gluing, welding, and/or other known meth-
ods. In one approach, the mechanical stop 152 of the trolley
arm 151 1s athixed to the trolley arm 151 and protrudes from
the surface of the trolley arm 151. The mechanical stop 152
1s constructed of a metal or any material having similar
strength characteristics as the trolley 150.

In operation, when the operator 110 causes the trolley 150
to move the movable barrier 105 towards an open or closed
position, the trolley wheel 155 traverses the distance of the
guiding rail 200. The angle between the trolley arm 155 and
the guiding rail 200, as well as the angle between the trolley
arm 151 and the movable barrier 105, differ throughout the
course of travel of the trolley 150. In one example and as
seen 1n FIG. 3b, when the angle formed between the 1nner
surface of the movable barrier 105 and the bottom surface of
the trolley arm 151 exceeds a determined amount, the
mechanical stop 152 abuts an upper portion of the movable
barrier support structure 153 to restrict the angle from
turther 1ncreasing, thus limiting the potential forces exerted
on the trolley 150 by the weight of the movable barrier 105.
Generally speaking, these angles occur when the operator
110 1s vertically displaced due to the varying forces exerted
upon 1t, and immediately after the trolley 150 traverses a first
rail section 210. The mechanical stop 152 therefore prevents
the trolley arm 155 from swinging into the guiding rail 200
during this movement. In another example and as seen 1n
FIG. 2¢, when the angle formed between the inner surface of
the movable barrier 105 and the bottom surface of the trolley
arm 151 1s less than a determined amount, the mechanical
stop 152 abuts a lower portion of the movable barrier
support structure 153 to restrict the angle from further
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decreasing, again limiting the potential forces exerted on the
trolley 150 by the weight of the movable barrier 105.

Referring again to FIGS. 2 4, 5a, and 5b, an example of
the guiding rail 200 1s provided 1n turther detail. The guiding
rail 200 1includes a first rail section 210, a second rail section
220, and a hinged connecting point 230. The first rail section
210 and second rail section 220 are operably connected to
the hinged connecting point 230 to allow the trolley 150 to
transverse the rail sections 210, 220 upon operation of the
operator 110. In one aspect, the first rail section 210 1is
operably attached to the operator 110 at 1ts second end.

Referring now to FIGS. 4, 5a, and 5b, the second rail
section 220 1s provided in further detail. The second rail
section 220 1s pivotally secured to the building structure 140
by the second rail section securing device 222. In the
illustrated example, the second rail section 220 includes an
aperture 221. The second rail section securing device 222
includes a pin 223. The aperture 221 of the second rail
section 220 1s si1zed appropriately to allow the pin 223 of the
second rail section securing device 222 to pass through, thus
allowing the second rail section 220 to pivot about this pin
223. The second rail section securing device 222 1s secured
to the building structure 140 through traditional methods,
including bolting, nailing, stapling, gluing, welding, and/or
other known methods.

As previously mentioned and referring again to FIGS. 4,
5a, and 5b, the support member 120 1s attached to the
building structure 140 by the support member securing
device 122. In this example, the support member 120
includes an aperture 121. The support member securing
device 122 includes a pin 123. The aperture 121 of the
support member 120 1s sized appropriately to allow the pin
123 of the support member securing device 122 to pass
through, thus allowing the support member 120 to rotate
about this pin 123. The support member securing device 122
1s secured to the building structure 140 through traditional
methods, including bolting, nailing, stapling, gluing, weld-
ing, and/or other known methods.

In one example, and as seen 1n FIG. 4, the opposite end
of the support member 120 1s secured to the hinged con-
necting point 230 of the guiding rail 200. This opposite end
of the support member 120 1s secured to the outer surface of
the hinged connecting point 230 to allow continuous move-
ment of the trolley 150 as it traverses the entire length of the
guiding rail 200.

In another example, and as seen 1n FIG. 5a, the opposite
end of the support member 120 1s secured to the first rail
section 210 and 1s configured to allow continuous movement
of the trolley 150 as 1t traverses the entire length of the
guiding rail 200. In another example, and as seen 1n FIG. 5b,
the opposite end of the support member 120 1s secured to the
second rail section 220 and 1s configured to allow continu-
ous movement of the trolley 150 as 1t traverses the entire
length of the guiding rail 200.

In another example and as provided in FIG. 6, the second
rail section 220 replaced by a curved section 235 approxi-
mately matching the curvature of the support rails 115 (not
shown). The curved section 235 connects the first rail
section 220. Such a construction may result 1n separate rail
sections being connected to one another to form the guiding
rail 200. Alternatively, the guiding rail 200 may be con-
structed to consist of a single member having a first and
second rail sections. In still another approach, the first rail
section and second rail sections are two separate and option-
ally straight sections connected by a curved section, 1n
which case, each section may be physically separate pieces
or constructed as a single, integral rail. In any of the above
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approaches, the rail 200 may be constructed of separate
pieces or as a single, integral rail.

In operation, when the operator 110 causes the movable
barrier 105 to move from a closed to an open position or
vice-versa, the support member 120 counteracts the forces
exerted on the guiding rail 200. The support member 120 1s
pivotally secured to the support member securing device 122
through the pin 123 to counteract the forces exerted on the
guiding rail 200 through traditional methods, including
bolting, nailing, stapling, gluing, welding, and/or other
known methods. An example of the connection between the

operator 110 to the ceiling structure 135 1s illustrated 1n
FIGS. 7 and 8. The operator 110 1s attached to one end of the
upper support device 130. The second end of the upper
support member 130 1s attached to the upper support mem-
ber securing device 132, which 1s 1n turn secured to the
ceiling structure 135. The upper support member securing
device 132 1s secured to the ceiling structure 135 through
traditional methods, including bolting, nailing, stapling,
gluing, welding, and/or other known methods.

In operation, when the movable barrier 105 effects a force
on the trolley 150, the trolley 150 1n turn eflects a force on
the guiding rail 200. In previous arrangements, to the extent
this force was a vertical downward force, the gmiding rail
needed to be supported directly by the ceiling or end wall or
through the upper support device 130 of the operator 110. In
various approaches described herein, instead, a tensile force
results on the support member 120 to counteract this vertical
downward pull on the guiding rail 200. To the extent that this
force on the guiding rail 200 has a vertical component not
oflset by the support member 120, the support member 120
will support the remaining portion of the force, which should
be reduced because the largest forces are experienced where
the trolley 1s disposed closest to the barrier opening. When
providing a tensile support, the support member securing
device 122 transiers this force on the support member 120
into the building structure 140, thus properly displacing the
weilght of the movable barrier 105 from the first section 210
of the guide rail 200 throughout 1ts direction of travel. So
configured, the guide rail 200 needs less structural strength
and support to adequately support the trolley 150 and
movable barrier 103.

In one example, the upper support member 130 1s made
of a non-rigid matenial such as, for example, rubber or
springs. When the vertical forces exerted by the movable
barrier 105 are reduced or minimized (for example, when the
movable barrier 1s 1n the closed position or 1s traveling along
the second rail section 220 of the guide rail 200), the
non-rigid upper support member 130 returns to its original
orientation, as shown by the distance x 1 FIG. 7. When the
movable barrier 105 travels towards an open position along
the first section 210 of the gwuide rail 200, the upper support
member 130 at least partially counteracts the vertical forces
by elongating as the vertical forces increase. Upon the
movable barrier reaching the fully open position, the upper
support member 130 counteracts the vertical forces by
clongating to a maximum distance as depicted by the
distance y 1n FIG. 8. The elastic nature of the upper support
member 130 1s desirable in some applications because 1t
absorbs the vertical forces exerted by the movable barrier
105 and thus reduces the forces exerted on the upper support
member securing device 1335, reduces the overall system
cost, and allows for easier replacement in the event the
support member 120 fails. In another example, the upper
support member 130 1s made of a rigid material such as, for
example, a metal, metal alloy, or plastic.




US RE47,627 E

7

Referring now to FIG. 9, another example guiding rail
200 includes a third rail section 910. This example can be
used 1n situations where the movable barrier 105 has an
clongated headroom to traverse. The third rail section 910 1s
connected to either the first rail section 210 or second rail
section 220 at an end point of either rail section through an
additional hinged connecting point 930. The additional
hinged connecting point 930 1s connected to the additional
support member 920, which 1s attached to the ceiling struc-
ture 135 using the same methods as previously described
with regards to the second rail section securing device 222
as depicted in FIGS. 4 and 5. The hinged rail barrier operator
system 100 performs in the same manner as previously
described, with the exception of the trolley 150 traversing
the additional hinged connecting point 930 and the third rail
section 910.

Referring now to FIG. 10, an example of a method of
operating a movable barrier 1s described. The trolley 150, 1n
response to actuation of the operator 110, traverses 1010 one
of the rail sections 210, 220 of the guiding rail 200. Upon
movement of the trolley 150, the weight of the hinged door
105 exerts a force on the guiding rail 200. The support
member 120 and the upper support member 130 counteract
1015 these forces caused by the movable barrier 105 1n a
first particular way by distributing the forces into the build-
ing structure 140 and the ceiling structure 135. The trolley
150 then traverses 1020 the hinged connecting point 230,
which 1s configured to allow the trolley wheel 155 to
traverse the rail sections smoothly and without a loss of
speed. More specifically, a portion of the trolley wheel 155
has a scalloped or curved edge, which allows the trolley
wheel 155 to remain 1n contact with the gmding rail 200
throughout operation and therefore provides for the smooth
travel. The trolley 150 then traverses 1030 the second of the
rail sections 210, 220 of the guiding rail 200. Upon the
turther traversal 1030 of the trolley 150, the weight of the
hinged door 1035 exerts a force on the guiding rail 200 1n a
second direction and distribution different than the first. The
support member 120 and the upper support member 130
then counteract 1035 these forces caused by the movable
barrier 105 1n a second particular way by distributing the
forces into the building structure 140 and ceiling structure
135.

Those having skill 1n the art will recognize that the steps
of traversing 1010, 1030 the rail sections can include the
trolley 150 beginning at the first rail section 210 (thus
resulting 1n the movable barrier moving into a closed
position) or the second rail section 230 (thus resulting 1n the
movable barrier moving into an open position). As the
trolley traverses the first rail section 210, the upper support
member 30 1s primarily, but not exclusively, responsible for
distributing the forces of the movable barrier 105 to the
ceiling structure 135. When the trolley traverses the second
rail section 230, the support member 120 1s primarily, but
not exclusively, responsible for distributing the forces of the
movable barrier 105 into the building structure 140.

In an alternative example, and 1n accordance with FIGS.
9 and 10, the method of operating the movable barrier
includes the additional steps of traversing a second hinged
connecting point 930 and a third rail section 910 after the
trolley 150 has traversed the first or second rail portions 210,
220. Because of the previously-mentioned configuration of
the trolley wheel 155, a smooth transition occurs when the
trolley traverses the second hinged connecting point 930 and
third rail section 910, therefore minimizing both the amount
the system 100 moves and bounces during operation as well
as any loss of speed of the trolley.
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Referring now to FIG. 11, an example of a method of
installing a movable barrier operator configured to move a
barrier to open and close an opening 1n a building structure
1s provided 1n further detail. The operator 110 1s mounted
1110 to the upper support structure 135 with the upper
support member 130. It will be appreciated that this upper
support member 130 can be either a rigid material or
non-rigid material as previously described. The second rail
section 220 1s mounted 1120 to the building structure 140
above the opening through the second rail section securing
device 222 as previously described such that an angle
between the building structure portion 145 opposite of the
opening and the second rail section 220 that i1s less than
about 90 degrees 1s formed. The angle formed between the
building structure portion 145 opposite of the opening and
the second rail section 1s denoted by the symbol a, as
depicted 1n FIG. 7. The first end of the support member 120
1s mounted 1130 to the building structure 140 through the
support member securing device 122 as previously
described. The second end of the support member 120 1s
mounted 1140 to the guiding rail 200 as previously
described 1n FIGS. 4, 5, and 6. The first rail section 210 1s
mounted 1150 to the second rail section 220 through the
hinged connecting point 230 as seen 1n FI1G. 4. The first rail
section 210 1s also coupled 1160 to the operator. The trolley
150 1s coupled 1170 to the guiding rail 200 and coupled 1180
to the operator 110 such that when 1n motion, the trolley 150
traverses the guiding rail 200 with minimal resistance. As
previously stated, the trolley 150 can be equipped with
wheels for traversing the guiding rail 200 or low-iriction
pads.

In another example, and 1n accordance with FIG. 12, a
movable barrier support shaft 1210 and counterbalance
spring are configured to be installed through an opening
defined by the building structure 140, support structure 120,
and second rail section 220. The movable barrier support
shaft 1210 with a counterbalance spring provides counter-
balancing support to the movable barrier 105. This configu-
ration results in reduced system size and allows 1nstallations
in space-constrained areas.

Referring now to FIG. 13, an example of a method of
operating a movable barrier 1300 1s provided in further
detail. While the movable barrier 105 1s 1n a closed position,
the movable barrier 105 1s supported 1310 1n part by the
guiding rail 200 through the support member 120 coupled to
the guiding rail 200 at one end and the building structure 140
at the other end. As the movable barrier 105 moves towards
an open position, the trolley 105 coupled to the movable
barrier 105 traverses 1320 the guiding rail 200 in a first
direction parallel to that of the second rail section 220. This
traversing 1320 causes the support member 120 to increase
support 1323 of the movable barrier 105 and causes the
upper support member 130 to increase 1ts support 1327 on
the guiding rail 200 through 1ts attachment to the ceiling
support structure 135. As the movable barrier 105 continues
towards an open position, the trolley 105 coupled to the
movable barrier 105 traverses 1330 the guiding rail 200 in
a second direction parallel to that of the first rail section 210.
This traversing 1330 causes the upper support member 130
to further increase 1ts support 1335 on the gmding rail 200
through its attachment to the ceiling support structure 135.
So configured, the method will distribute the forces into the
support members 1n a manner similar to those previously
stated above. It 1s understood and appreciated that the
support member 120 and upper support member 130 are
secured to their respective support structures through the
methods previously mentioned herein.
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In another example, and 1n accordance with FIGS. 14-17,
a system for carrying power from the operator 110 to a
photobeam system 1410 1s provided in further detail. The
system utilizes operator cables 1420, which include a first
operator cable 1423 coupling the operator 110 to the trolley
150 1n conjunction with a second operator cable 1425
beginning at the trolley 150 that extends to the end of the
second rail portion 220 of the gmding rail 200 and back up
the guiding rail 200 to the operator 110. So configured, the
operator cables 1420 act as conductors that terminate at the
trolley 150. In one example, the operator cables 1420 are
constructed from nylon coated wire rope, but alternatively
can be any suitable conducting material. To provide the
photobeam system 1410 with power and communications
capabilities, the two operator cables 1423 and 1425 are
provided to the photobeam system 1410 through the use of
additional cables 1440 that travel from the trolley 150 to the
photobeam system 1410 as illustrated in FIG. 15. These
additional cables 1440 are constructed from insulated copper
wire, but alternatively can be any suitable conducting mate-
rial. The additional cables 1440 include a photobeam system
connector 1445 which plugs mto the photobeam system
1410 to provide i1t with power. As 1llustrated 1n FIG. 16, 1n
this example, the photobeam system 1410 includes a sepa-
rate emitter 1418 and detector (not shown), each mounted to
the bottom edge of the barrier. A photobeam system 1410
support plate 1414 1s coupled to the movable barrier 105
through a hinge 1412. Additionally, the support plate 1414
1s coupled to the emitter 1418 and detector through a hinge
1416 configured to fold up upon striking the floor when the
barrier closes and optionally are configured to shut off in
response to the hinging to conserve power.

So configured, there 1s no need to supply a cord that
traverses the entire distance between the operator and the
photobeam system separately from the operator system
itself. In a first example, the operator cables 1420 are the
same cables that connect the operator 110 to the trolley 150
and thus cause movement of the movable barrier 105 as well
as power the photobeam system 1410. In a second example,
the operator cables 1420 are distinct from the operator
cables configured to cause movement of the movable barrier
105. These cables can then power a door-mounted obstacle
detector system such as the example hinged photobeam
illustrated 1n FIG. 16.

Referring now to FIG. 17, an example of an operator drum
system 1700 1s provided 1n further detail. The operator drum
1710 includes copper spring brushes 1720 that slide along a
printed circuit board (not shown) mounted opposite the
operator drum 1710. The operator cables 1420 are electri-
cally coupled to the copper spring bushes 1720. The operator
drum 1710 also contains grooves or ribs 1730, which allow
the operator cables 1420 to rest therein during movement of
the operator drum 1710. In operation, a motor eflects rota-
tion of the operator drum 1710 about its central axis, thus
pulling on the cables, which pull on the trolley to cause
movement of the movable barrier 105. Additionally, when
the operator drum 1710 1s provided with electricity, it
provides the copper spring bushes 1720 with electricity,
which 1 turn supplies the operator cables 1420 with elec-
tricity, thus providing electrical power to the operator cables
1420 and photobeam system 1410. The manner of powering

and communicating with a barrier obstacle detector system
over two wires 1s well known to those of skill in the art and
need not be described herein.

Those skilled 1n the art will recognize that a wide variety
of modifications, alterations, and combinations can be made
with respect to the above described embodiments without
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departing from the scope of the invention, and that such
modifications, alterations, and combinations are to be
viewed as being within the ambit of the inventive concept.

What 1s claimed 1s:

[1. An apparatus comprising:

a trolley operably connected to an operator configured to

cllectuate movement of a movable barrier through

movement of the trolley;

a guiding rail configured to guide movement of the trolley,
wherein the guiding rail includes a first rail section and
a second rail section obliquely connected to each other
with a hinged connecting point such that the trolley
changes direction of travel when passing between the
first rail section and the second rail section;

a support member having a first and second end, the first
end of the support member being coupled to one or
more of the rail sections of the guiding rail or a
connection between the rail sections of the guiding rail,
wherein the support member 1s configured to counteract
forces exerted on the guiding rail by the trolley during
movement of the movable barrier.]

[2. The apparatus of claim 1, wherein the second end of

the support member is secured to a building structure.}

[3. The apparatus of claim 1, wherein the second rail
section of the guiding rail includes a curved portion and a
linear portion, wherein the curved portion of the second rail
section is connected to the first rail section.]

4. [The apparatus of claim 1,] An apparatus comprising:

a trolley configured to be connected to a movable barrier,

a guiding rail configured to guide movement of the trolley,
whevrein the guiding rail includes a first vail section and
a second rail section obliquely connected to each other
with a hinged comnnecting point such that the trolley
changes divection of travel when passing between the
first rvail section and the second rail section;

a support member having a first and second end, the first
end of the support member being coupled to one or
movre of the rail sections of the guiding rail or the
hinged connecting point between the rail sections of the
guiding rail, wherein the support member is configured
to counteract forces exerted on the guiding rail by the
trolley during movement of the movable barrier,

wherein the trolley includes a trolley [is] arm rotatably
secured to the movable barrier by a hinge, wherein the
[hinge] #rolley includes a mechanical stop to restrict
rotational motion between the trolley arm and the
movable barrier to an angle range.

5. The apparatus of claim [1] 4, further comprising a third
rail section connected to the first rail section or the second
rail [sections]sectior at a second connecting point.

6. The apparatus of claim [1] 4, further comprising [the]
an operator, wherein the operator 1s secured to a ceiling
structure using an upper support member.

7. The apparatus of claim 6, wherein the upper support
member comprises a rigid material.

8. The apparatus of claim 6, wherein the upper support
member comprises an elastic material capable of conform-
ing to its original state after a force 1s exerted upon it.

[9. A movable barrier operator apparatus comprising;

an operator, the operator being attached to an upper
support structure, wherein the operator 1s configured to

effectuate movement of a movable barrier;

a guiding rail having a first rail section and a second rail
section, the first rail section having a first and second
end, the first rail section being operably disposed
adjacent to the operator at the first end;
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a hinged guiding rail connecting portion, the connecting,
portion being operably attached to the first rail section
at the second end of the first rail section;

the second rail section having a first and second end, the
second rail section being operably attached to the
connecting portion at the first end of the second rail
section, the second rail section being operably sup-
ported by a building structure at the second end of the
second rail section, wherein the first rail section and the
second rail section are connected obliquely relative to
cach other when connected to the gmiding rail connect-
ing portion;

a trolley configured to travel the length of the guiding rail
in response to control of the operator, the trolley further
being configured to move a movable barrier during the
trolley’s movement along the guiding rail, wherein the
trolley 1s configured to change direction of travel when
passing between the first rail section and the second rail
section;
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a support member, the support member having a first and
second end, the first end of the support member being,
attached to a building structure, the second end of the
support member being coupled to one or more of the
two rail sections or the connecting portion.]

[10. The apparatus of claim 9, wherein the operator is
attached to the upper support structure with a ngid upper
support member.}

[11. The apparatus of claim 9, wherein the operator is
attached to the upper support structure with a non-rigid

upper support member capable of conforming to its original
state after a force exerted upon it is removed.]

[12. The apparatus of claim 9, wherein the guiding rail
connecting portion comprises a curved rail section.}

[13. The apparatus of claim 9, wherein the first rail section
comprises two sections connected by a second hinged con-
necting point.]
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