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AUTOMATIC DOOR OPERATOR

BACKGROUND AND SUMMARY OF THE TNVENTION

The present invention is concerned generally with the art
of door opening and closing devices, and more particularly, an
apparatus for automatically opening and closing a sliding door
mounted on a structure.

It has been known for many years to open doors, such as
garage doors, -by initial vertical movement of the door along a
track until the door reaches a radius in the track and begins
horizontal movement at the top end of the door while the bottom
end is still rising vertically. Ultimately, the door is
typically opened until the entire door is substantially
horizontally disposed, generally parallel with the floor of the
garage. Actuation of a garage door along its track is |
typically accomplished by a small horsepower motorized unit.
The motorized units typically drive a flexible member such as a

belt along one or more pulleys to lift the door and céuse the

door to travel along the track. Once opened, the door may be

closed by the motorized unit causing the flexible member to

operate in a reverse direction, resulting in the door moving
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down the track and back to a closed position. Ordinarily, the
motorized units are secured to the ceiling or to roof trusses
of the garage or other structure on which the doors are mounted.

The known motorized units are typically operated by simply
being plugged into an electrical outlet. The motorized unit
may be caused to turn on by well-known means of a hand-held
remote control transmitter which is set to a frequency that
matches that of a receiver in the motorized unit. The
hand-held remote control transmitter is usually battery powered
and dperates by simply pushing a button on the hand-held unit
while within range of the receiver which starts the motorized
unit and opens the door. Pushing the button a second time,
after the door is fully opened, will cause the motorized unit
to operate in a reverse direction thereby closing the door.

Other devices have been invented for assisting in the
opening and closing of large doors. In many cases, the
inventions have included a track upon which the door is
slidably mounted and a trolley attached to the door that
travels on the track.

These known devices have been secured to the outside of the
building structure to facilitate installation and operation
with a track on which the door(s) is mounted. Tracks are
usually mounted on the outside of a building structure
doorway. And, these known devices require direct interaction

with the track on the building structure. This interaction
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~further limits these devices in that the operator track must
substantially match the door track in length which limits the
travel of the door(s). These known devices require
customization to fit the particular door track on location.

The cost of the known devices plus installation costs are twice
(or more) as expensive as the present invention. This is at
least in part because the present invention does not directly
interact with the do&f-track, which eliminates the need for -
customization to mate with the door track.

The present invention is primarily intended fot the
operation of opening and closing doors that slide open in a
horizontal direction. The present invention is useful in
opening and closing sliding doors on barns, warehouses,
hangers, and other structures. The present invention may be
located inside the building structure so that it is not exposed
to weather, vandalism, theft, or other calamity. A remote
control transmitter may be used to open and close the door from
outside the building structure in a manner like that used in
association with typical garage door openers. The present
invention works in association with the door track already
installed when the door was hung. The present invention is
designed to work in conjunction with any track upon which a
door slides.

The present invention includes a motorized unit similar to

that used on overhead garage door openers. The present
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jnvention further comprises a motorized unit that drives a
flexible member, such as a chain, which is interconnected
through one or more structural members and associated chain

engagement means in association with the structural members,

and means for changing the direction of the chain to cause the
chain to travel in a continuous loop, to open and close the
door without need for manual involvement to push or pull the
door open and closed. The motorized unit of the present
invention may be powered by conventional electrical means. The
motofized unit may be started andrstopped by a remoté control
transmitting unit. The motorized unit drives a set of gears
over which the chain or other flexible member passes. A
structural member is mounted to the door, and the means for
changing the direction of the chain, such as an idler bracket
assembly, is mounted to a portion of the structure on one side
of the door opening opposite the side of the door opening where
the motorized unit is mounted. The chain or other flexible
member is driven by the motorized unit gear drive in a
continuous loop fashion,'through the doorrmounted structural
member and through the far side wall mounted idler bracket,
before retu;ning to the motorized unit. As the chain moves in
one direction (ordinarily clockwise or counterclockwise), the
door opens, and as the.chain moves in the opposite direction,
the door closes. The present invention is designed to open and

close a single sliding door, biparting single track doors, and

biparting overlapping doors.
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The present invention will be more thoroughly explained by

the following drawings and detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of the apparatus of the
present invention in use with a single sliding door
installation;

Figure 2 is a perspective view of a door guide bracket on a
biparting single-track door;

"Figure 3 is a perspective view of a door guide bracket on

an overlappingraoor;

Figure 4 is a perspectivé exploded view of an idler bracket
assembly of the present invention;

Figure 5 is a side view of the idler bracket assembly of
Figure 4;

Figure 6 is a perspective view of a mounting structure for
securing the motorized unit of the present invention;

Figure 7 is a plan view of a chain travel adjustment device
which forms a part of the motorized unit;

Figure 8 is a side view of a chain plate of the present
invention;

Figure 9 is a side view of a structural member of the
present invention mounted to a door;

Figure 10 is a perspective view of a structural member of

the present invention mounted to a door;
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Figure 11 is a perspective view of two structural members
of the present invention, each secured to separate ones of two
biparting doors;

Figure 12 is a perspective view of two structural members
of the present invention each secured to separate ones of two
biparting single—track doors;

Figure 13 is a perspective view of two structural members
of the present invention each secured to separate ones of two
biparting overlapping doors; and

Figure 14 is a perspective view of the motorized unit with

gear drive for use with the present invention.

DESCRIPTION OF PREFERRED EMBODIMENT(S)

Referring now to the drawings and particularly Figure 1,
there is illustrated a portion of a building 20 having a door
22 mounted thereto and a door operator assembly 21, for
slidably opening and closing access to the building 20. The
door 22 is of a type that typically slides along a track, the
track being mounted on a portion of the structure. The present
invention is designed to work with existing tracks and building
structures without need of significantly modifying either the
building structure or the track. The present invention adds a
unique combination of elements to the door assembly to thereby

open the door and close the door without manualrpushing,and

pulling of the door(s).
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In a single door assembly, the present invention comprises
a motorized unit 38 with a gear drive assembly 40 associated
therewith, a door-mounted structural member assembly 42, a far
side wall-mounted idler bracket assembly 44, and a flexible
member 46 such as a chain. The invention may also include a
door guide member 48 secured to a forward edge 50 of a door or
doorway support member for receiving a door to assist in
alignment of the door(s).

One particular door track 24 which is common is shown in
Figqure 9. The door track 24 shown in Figures 9 is offered only
as a typical sliding door track assembly which one may
encounter when installing the present invention. A bracket 26
may be mounted on the top edge 28 of the door 22 and wheels or
rollers 30, 32 are secured to the top of the bracket 26. The
wheels 30, 32 are contained within two face-~to~face L-shaped
guides 34, 36 and are free to move along these guides 34, 36 as
the door is moved. Several other track designs are well knownr
to those of ordinary skill in the art and would work equally
well with the present invention.

Referring now to Figure 10, a structural member 42 is shown
secured to a single door 22 and preferrably along the door's
upper most frame member 52. The present invention is
preferably mounted near the top of the door so that it does not
interfere with access through the doorway. The present

invention is also preferably mounted on the interior side of
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the door 22 and building 20 so that it is not exposed to

weather, vandalism, and/or theft. The door-mounted structural

member 42 may be comprised of two mounting plates 54, 56 that
may be secured to the door 22 by screws, bolts, or other known
attachment means. Extending from the interior door mounting
plate 54 is the body 58 of the structural member 42 which, in
this embodiment, is comprised of two steel flanges 60, 62 that
are secured to the mounting plate 54. The two flanges 60, 62
extend a distance from the door and have at their ends two
flared plates 64, 66 through which the chain or flexible member
46 will pass.

The inner workings of the structural member 42 assembly are
best shown in Figure 9. A roller 68 over which the chain 46
passes is secured within the flared plates 64, 66. An
engagement/disengagement mechanism 70 is provided within the
two flanges 60, 62 and causes the chain 46 to become disengaged
from the door-mounted structural member assembly 42 by pulling
a rope or lever 72 attached to the disengagement mechanism 70.
When the rope 72 is pulled, the arm 74 of the mechanism 70
1ifts out of engagement with a notch 75 in a chain plate 76
(best shown in Figure 8) off of a protrusion 78 from the arm 74
which allows the door 22 to be opened or closed manually
without chain involvement. This is useful in the event of a
power failure which jeaves the motorized unit inoperable. The

arm 74 of the disengagement mechanism 70 may be designed as a
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fulcrum about a spring 77. When the arm 74 is engaged within
the notch 75 of the chain plate 76, the chain 46 applies force
to the structural member 42 whenever the chain moves which
causes the door to move since the structural member 42 is
secured to the door.

Referring now to Figure 12, in another embodiment of the
present invention, the door opening appératus is shown in use
with biparting single-track doors 80, 82. In this embodiment,
at least one door-mounted structural member 84, 86 is secured
to each door. One door-mounted structural member 86 may be
positioned slightly higher than the other door-mounted
structural member 84 so that the chain 46 will pass through the
flared plates at the end of each structural member 84, 86,
contacting the chain engagement means 88 of one structural
member 84 in its lower portion 85 of a continuous loop and the
chain engagement means 90 of the other structural member 86 in
its upper portion 87 of the continuous loop. This results in
each door 80, 82 moving in opposite directions as the chain 46
moves clockwise or counterclockwise. In other words, when the
doors 80, 82 begin in a closed position and movement of the
chain 46 is begun, both doors will open as a result of
actuation by one chain drive motorized unit. As the chain 46
is moved in the opposite direction, both doors 80, 82 will come
to a closed position abutting each other.

Figure 11 shows an aligned arrangement of two structural

members 89, 91 on biparting doors if two motorized units are
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used (one on each side of doorway) to drive two separate chains

(not shown). A center post 93 would be needed in this
embodiment to mount two idler brackets, one for each door
operator assembly. One idler bracket may also be modified to
contain two chain return means so that it would be capable of
accommodating two chains to open two doors. The difference
between what is shown in Figure 12 and Figure 11 is that Figure
12 uses one motorized chain drive unit to open two door at
once, while Figure 11 is an alternative embodiment for opening
two doors with two motorized chain drive units working
independently from each other.

Referring to Figurerl3, yet another embodiment of the
present invention is illustrated, wherein two biparting
overlapping doors 92, 94 may be opened and closed by use of the
present invention. This embodiment is similar to the
single-track door assembly 21 except the most exterior door 92
requires an extended door-mounted structural member 96 to bring
the chain receiving portion 98 of the structural member 96 in
alignment with the chain receiving portion 100 of the
door-mounted structural member 102 of the interior most door
94. This can be accomplished by adding a spacer block 104 to
the interior of the exterior most door 92 or by making the
door-mounted structural member 96 longer. The operation of the
biparting overlapping doors 92, 94 is then similar in all other

respects to that described above.

3
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Referring now to Figure 4, the far side, wall-mounted idler
bracket assembly 44 is shown. This bracket 44 is fixedly
secured to a wall 105 or ceiling member on an opposite side of
the doorway from the motorized unit 38. The idler bracket
aésembly 44 acts as a return point for the chain 46 or flexible
member of the present invention. Since the chain 46 forms a
continuous loop that begins at the motorized unit 38 and passes
through the door-mounted structural members, it must have a
point in the assembly where the chain 46 returns to the
motorized unit 38. The idler bracket assembly 44 serves to
fulfill this need. 1In a preferred embodiment, a mounting plate
106 is secured to the wall 105 of the structure and two steel
~flanged members 108, 109 are welded or otherwise secﬁred to the
mounting plate 106. A strengthening block 113 is adjustably
secured between members 108, 109 and particularly between
slotted portions 121, 123 therein. Bolts or other known
fastening means may be used to secure the block 113 between the
members 108, 109. A sprocket assembly 115 is then secured to
one side of the block 113 while a fastening plate 111 is
secured to the other side of the block 113. Fastening means
such as bolts (not shown) can connect the plate 111 to the
sprocket assembly 115 through the block 113. The sprocket
assembly has an idler wheel 110 which engages the chain 46.

The wheel 110 revolves around a rod 119.
In Figure 5, a side view of the idler bracket assembly 44

is shown which shows the idler wheel 110 over which the chain
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46 rides to return to the motorized unit 38. It would be
apparent to one of ordinary skill in the art to arrive at
several different designs for the idler bracket assembly 44 and
the door-mounted structural member assemblies. The present
invention is not to be restricted to the specific designs shown
and described in this specification. Several differently
designed assemblies having the same or similar function are
within the scope of this invention.

The motorized unit 38 may be mounted as shown in Figure 6,
to the wall 112 of the building structure. A bracket member
117 having a wall mounting depending portion 121 and a
laterally extending portion 123 supports the unit 38. A
maintenance access opening 125 may be ihcorporated into the
member 117. dne of ordinary skill in the art would recognize
many different approaches to mounting the motorized unit to the
building.

Figures 2 and 3 show door guide assemblies 114, 116 which
may be used with the present invention to guide the doors into
proper alignment.r On overlapping doors, the door guide
assembly 114 is mounted to the interior side 118 of the
exterior most door. In a bipartiﬁg single-track door
arrangement, the door guide assembly 116 sandwiches the door to
which it is secured. Each door guide assembly 114, 116 is
comprised of two flared members 120, 122 which are designed to

receive the approaching door and, if it is slightly out of
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alignment, to bring it into alignment by the approaching door
being received within the flared ends 124, 126 of the members
120, 122. As the members 120, 122 converge into a parallel
position with respect to each other, the doors are brought into
alignment.

Figure 14 shows a motorized unit 38 with gear drive 40 for
use in the present invention. These devices are well known to
those of ordinary skill in the art and will vary in size and
horsepower depending upon the weight of the door(s)rthat must
be oéerated. The motorized units, complete with gear drives,
can be purchased from manufacturers such as Chamberlain Group
in Chicago, Illinois. The chain drive means occurring within
the motorized unit and gear drive assemblies will not be
described herein because it is a function of the manufacturer
of the motorized unit, and the present invention does not
require alteration to this previously assembled device. 1In
Figure 7 an adjustment mechanism 128 is shown for use with the
motorized unit 38 that controls the amount of travel the chain
46 will undertake when opening and closing a given door. This
amount of chain travel can be adjusted by a close-limit nut 130
and open-limit nut 132 of the adjusting mechanism 128. The
actual adjustment in a particular installation is a function of
the doorway opening width.

The automatic door operator of the present invention and

many of its attendant advantages will be understood from the
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foregoing description. It will be apparent that various
changes may be made in the form and construction of the
components of the invention without departing from the spirit

and scope of the invention or sacrificing all of its material

advantages.

rd
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What is Claimed is:

1. An automatic dqpr operator assembly for use in opening
and closing a sliding door that is normally movable along a
path adjacent a doorway of a building structure, said operator
assembly comprising: A motorized unit in association with a
gear drive, said unit secured adjacent said door on a first
side of a doorway formed in said building structure} at least
one structural member secured to said door; an idler bracket
assembly secured to a second side of said doorway opposiﬁe said
first side of said doorway; and a flexible member forming a
continuous loop, said flexible member in association with said
gear drive, said structural member, and said idler bracket
assembly such that as said motorized unit drives said gear
drive which actuates said flexible member, said flexible member
engages said structural member and returns via said idler
bracket assembly causing said door to open or close depending
upon the direction of movement of said flexible member.

2. The operator assembly of Claim 1 wherein said
motorized unit with gear drive, said structural member, and
said idler bracket assembly are substantially in alignment and
positioned near the top edge of said door and said doorway.

3. The operator assembly of Claim 1, further comprising:
a disengagement mechanism in association with said structural
member which can be manually actuated to disengage said
flexible member from said structural member, thereby freeing

said door from actuation by said motorized unit.
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4, The operator assembly of Claimrl, wherein said
motorized unit, said structural member, said idler bracket
assembly, and said flexible member are all mounted interiorally
of said building structure.

5. The operator assembly of Claim 1, further comprising:
a remote control transmitting device in communication with
receiving means in said motorized unit for use in stopping and
starting the motorized unit even while said door is closed and
from outside said building structure. |

é. The operator assembly of Claim 1, further comprising:
adjustment means inrassociation with said motorized unit for
adjusting the length of travel of said door before said
motorized unit automatically shuts off.

7. An automatic door operator apparatus for use in
opening two biparting doors slidably mounted on arbuilding
structure, said apparatus comprising: a motorized unit mounted
on a first side of a doorway, adjacent one of said doors; a
first structural member secured to é first door; a second
structural member secured to a second door; an idier bracket
assembly secured to a second side of said doorway opposite said
first side of said doorway; and a flexible member forming a
continuous loop, said flexible member drivenrby said motorized
unit with gear drive, said flexible member disposed in relation
to said first structural member and said second structural

member in such a way that as said flexible member moves in one
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direction, said first and second doors open simultaneously and
when said flexible member moves in an opposite direction, said
first and second doors simultaneously close, and said flexible
member continuing in its movement through said idler bracket
assembly and returning to said motorized gear drive unit.

8. The door operator apparatus of Claim 7, further
comprising: a door guide assembly including two flared members
mounted to one of saididoors for assisting in the alignment of
said first and second doors.

9, An automatic door operator apparatus for use in
opening and closing first and second biparting overlapping
doors mounted to a building structure and which are movable
along a path adjacent a doorway of said structure, said
apparatus comprising: a drive unit mounted on a first side of
said doorway adjacent said first door; a first structural
member secured to said first door; a second structural member
secured to said second door; an jdler bracket assembly secured
to a second side of said doorway adjacent said second door; and
a flexible member formed in a continuous loop and driven by
said drive unit to extend from said drive unit engaging said
first structural member, said second structural member, and
said idler bracket assembly to move said first and second doors
when said drive unit is actuated.

10. A door operator assembly for use in opening and

closing a sliding door that is movable horizontally along track
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means mounted to a building structure, and adjacent to a
doorway of said structure, said aséembly comprising: means for
actuating said door said means mounted on said building
structure; structural means secured to said door for use in
association with said means for actuating to move said door,
said structural means independent of said track means; chain
means in operative relation to said means for actuating,rsaid
chain means engaging said structural means securéd to said door
to move said door horizontally élong said track as said chain
means is driven by said actuating means.

1l. The assembly of Claim 10, further comprising: roller
means secured to said building structure for receiving said
chain means and directing said chain means back to said

actuating means, said chain means thereby forming a continuous

loop.
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