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HIGH TORQUE GEARLESS ACTUATION AT
LOW SPEEDS FOR SWING GATE, ROLL-UP
GATE, SLIDE GATE, AND VEHICULAR
BARRIER OPERATORS

TECHNICAL FIELD OF THE INVENTION

The present invention relates in general to a system for
gearless operation of a movable barrier utilizing Lorentz
forces, and in particular, a movable barrier operator retrofitted
with a gearless motor capable of high torque at very low
speeds. Eliminating a gear system in accordance with the
present invention lowers maintenance requirements,
increases efficiency, and streamlines operation of movable
barriers.

BACKGROUND OF THE INVENTION

Typically, automatic and manual operation of movable bar-
riers, such as garage doors or gates, has included a gear
system which allows for easy movement of a barrier. Many
developments in the gate operator industry have transformed
movable barriers, including the implementation of various
kinds of motors and gear systems to operate one or more
gates. For example, in the past, movable barrier systems have
included AC induction motors, DC brush motors, and DC
brushless motors.

One of the problems encountered in the gate operator
industry is controlling actuation to achieve smooth, efficient,
and effective operation of movable barriers. The current prac-
tice, which utilizes motors such as AC induction motors, must
implement various complex systems of gears and electronics
in order to provide the adequate amount of power at the
correct speed.

For example, systems with conventional motors usually
include phase control mechanisms to monitor and alter the
frequency of voltage applied to the motor—furthermore these
motors fail to provide high torque at low speeds. DC brush
motors present the advantage that speed may be controlled in
a linear fashion in relation to the voltage applied, however,
these motors lose the desired torque at very low speeds. And
although DC brushless motors also provide the same speed
control, the DC brushless motor also fails to provide the
desired high torque at very low speeds.

The gate operation industry has therefore implemented the
use of a gear box or a belt system to accomplish the torque
required to move a particular barrier. These complex systems
seek to regulate smooth actuation but remain inadequate to
retain linear control of speed while optimizing the correct
amount of torque necessary to perform a particular task.

Adding belts, chains or gear boxes increases the volume of
the system, adding more moving parts and essentially addi-
tional variables for possible system malfunctions. Manufac-
turers in the gate operation industry have attempted to allevi-
ate this problem but those methods remain inadequate for the
following reasons.

Some manufacturers have tried to implement c-phase
mounting techniques between a motor and the gear box,
however, this method raises the possibility of oil or grease
leakage that may damage a gate operating system.

Other manufacturers have tried to minimize the number of
components in a gate operating system by implementing a
motor-gear head device to minimize potential problems dur-
ing assembly. However, gear boxes, with oil or grease that
may eventually leak, are still required and thus present the
problem of potential damage and higher maintenance
requirements.
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Alternatively, other manufacturers have implemented a
planetary gear system in their designs. This gear system pre-
sents the advantage of very small gearing capable of provid-
ing high torque, however, their need for oil or grease still
requires higher maintenance to prevent damage from its lubri-
cants.

Yet perhaps the most significant problem presented by the
use of gear systems is the fact that gear systems do not provide
100% efficiency. In fact, it is commonly known in the industry
that such gearing systems provide efficiency levels raging
from 40% to 90% depending on the quality of the system
used; notably, the more efficient gear systems are costly.

Due to the inadequate methods and systems used to operate
movable barriers (particularly in industrial applications), the
gate operation industry is flooded with gate operators that are
large, heavy, and complex—which require relatively large
motors and big gear boxes. For these reasons and others, the
prior art has been inadequate to suit the needs of gate operator
users, installers and manufacturers.

Therefore, there is a need in the art for a system that utilizes
fewer components to achieve higher precision actuation of
movable barriers without complex gear systems and electron-
ics. It is desirable to develop a movable barrier operator that
contains fewer parts to minimize maintenance and potential
malfunctions, while retaining the desired control of the opera-
tor at low speeds and generating the desired high torque
during actuation. It is to these ends that the present invention
has been developed.

SUMMARY OF THE INVENTION

To minimize the limitations in the prior art, and to mini-
mize other limitations that will be apparent upon reading and
understanding the present specification, the present invention
describes a system for gearless operation of a movable barrier
utilizing Lorentz forces.

The present invention focuses on a system for gearless
operation of movable barriers utilizing [orentz forces, and in
particular, movable barrier operators retrofitted with a gear-
less motor capable of high torque at very low speeds. By
eliminating a gear system, in accordance with the present
invention, lower maintenance requirements may be achieved,
efficiency may be increased significantly, and a more compact
design streamlines operation of movable barriers.

A swing gate operation system capable of high-torque
actuation at low speeds, in accordance with the present inven-
tion, comprises a movable barrier, wherein said movable bar-
rier is adapted to swing open and swing close, and a gearless
motor directly coupled to said movable barrier in a manner
that said movable barrier swings at substantially the same
angular speed as a rotation of said gearless motor.

A roll-up gate operation system capable of high-torque
actuation at low speeds, in accordance with the present inven-
tion, comprises a roll-up gate, a drive mechanism for said
roll-up gate, a gearless motor coupled to said drive mecha-
nism in a manner that said roll-up gate moves at a similar
speed as a rotation speed of said gearless motor.

A movable barrier operation system capable of high-torque
actuation at low speeds, in accordance with the present inven-
tion, comprises a movable barrier, a base, wherein said base is
supported by a support beam, and said support beam is
adapted to adjust a height of said base, and a gearless motor
mounted on said base, wherein an output shaft of said gearless
motor is directly coupled to said movable barrier so that said
movable barrier moves at a similar same speed as a rotation
speed of said motor.



US 7,816,875 B2

3

A chassis-less vehicular movable barrier operating system
capable of high-torque actuation at low speeds, in accordance
with the present invention, comprises a vehicular movable
barrier, a gearless motor, wherein an output shaft of said
gearless motor is directly coupled to the vehicular movable
barrier in a manner that said vehicular movable barrier moves
at a substantially similar speed as a rotation speed of said
gearless motor.

A method for gearless operation of a slide gate capable of
high torque actuation at slow speeds, in accordance with the
present invention, comprises adapting a frame member to
support a Lorentz force motor, attaching said Lorentz force
motor directly to a slide gate so that said swing gate moves at
a substantially similar speed as a rotation speed of said
Lorentz force motor, adapting a controller to control said
rotation of said Lorentz force motor, connecting a sensor to
said controller, said sensor adapted to generate a signal after
detecting a predefined event, retrofitting said Lorentz force
motor with a sprocket, wherein said sprocket is rotably
coupled to said Lorentz force motor, attaching a chain to said
sprocket, attaching an idle wheel for maintaining said chain
mechanically connected to said sprocket, wherein said chain
runs parallel to a track, and wherein said chain is adapted to
transfer a mechanical force generated by said Lorentz motor
to said slide gate, and adapting said slide gate to move on said
track.

A method for gearless operation of a swing gate capable of
high torque actuation at slow speeds, in accordance with the
present invention comprises, attaching a Lorentz motor
directly to a movable barrier so that said movable barrier
moves at a substantially similar speed as a rotation speed of
said motor, attaching an articulated arm to an output shaft of
said Lorentz motor, said articulated arm adapted to swing
open and swing close said movable barrier, adapting a con-
troller to control said rotation of said Lorentz motor, connect-
ing a sensor to said controller, said sensor adapted to generate
a signal after detecting a predefined event, creating a cavity
positioned approximately underneath a ground level in rela-
tion to said movable barrier, and adapting a casing for housing
said Lorentz motor in said cavity.

It is an objective of the present invention to implement
Lorentz force motors into movable barrier operators to pre-
serve energy efficiency.

It is another objective of the present invention to eliminate
the need for gearing systems for high torque operations at low
speeds.

Finally, it is yet another objective of the present invention
to provide a movable barrier operation system with minimal
components and high versatility—applicable to a wide vari-
ety of applications.

These and other advantages and features of the present
invention are described herein with specificity so as to make
the present invention understandable to one of ordinary skill
in the art.

DESCRIPTION OF THE DRAWINGS

Elements in the figures have not necessarily been drawn to
scale in order to enhance their clarity and improve under-
standing of these various elements and embodiments of the
invention. Furthermore, elements that are known to be com-
mon and well understood to those in the industry are not
depicted in order to provide a clear view of the various
embodiments of the invention.

FIG. 1 is a block diagram of the various components com-
prising a movable barrier operator typical of the ones found in
the prior art.
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FIG. 2(a) is a block diagram illustrating how implementa-
tion of a Lorentz force motor eliminates the need for various
components traditionally found in the prior art. FIG. 2(b) is a
block diagram illustrating how implementation of a Lorentz
force motor may still be implemented with a gear system in
some applications.

FIG. 3(a) illustrates one embodiment of the present inven-
tion wherein minimal equipment is used in the operation of a
simple sliding gate by eliminating a gear system and imple-
menting a Lorentz force motor with a movable barrier opera-
tor.

FIG. 3(b) illustrates a more detailed view of the various
components that comprise the embodiment shown in FIG.
3(a).

FIG. 4 illustrates a side view of the movable barrier opera-
tor shown above in FIG. 3(a) and FIG. 3(b), revealing the
installation arrangement of a Lorentz force motor used to
operate a movable barrier in accordance with one embodi-
ment of the present invention.

FIG. 5 illustrates one embodiment of the present invention
which is easily adaptable to various shapes and sizes of bar-
riers, for example different types of gates, due to its small size
and lack of gear system.

FIG. 6a illustrates another embodiment in which a small
control box contains all necessary components for a movable
barrier operator in accordance with the present invention.

FIG. 6(b) illustrates a similar embodiment of the present
invention wherein a motor hangs from a post.

FIG. 7 illustrates yet another embodiment in accordance
with the present invention, in which a movable barrier opera-
tor may be installed partly underground to avoid installing
additional fixtures on a user’s property and preserve aesthetic
appeal.

FIG. 8 illustrates yet another embodiment in accordance
with the present invention wherein a movable barrier operator
is installed directly to a barrier, for example a gate, without
the need for gears or belt systems to optimize actuation and
preserve space.

FIG. 9 illustrates yet another embodiment in accordance
with the present invention wherein a movable barrier operator
is installed directly to another type of barrier, by way of
example a roll-up gate, without the need for gears or belt
systems to optimize actuation and preserve space.

DETAILED DESCRIPTION OF THE DRAWINGS

In the following discussion that addresses a number of
embodiments and applications of the present invention, ref-
erence is made to the accompanying drawings that form a part
hereof, and in which is shown by way of illustration specific
embodiments in which the invention may be practiced. It is to
be understood that other embodiments may be utilized and
changes may be made without departing from the scope ofthe
invention.

In the following detailed description, a movable barrier
operator, or gate operator, can be any system that controls a
barrier to an entry, an exit, or a view. The barrier could be a
door for a small entity (i.e. a vehicle), or a gate for a large
entity (i.e. abuilding) which can swing out, slide open, fold or
even rollupwards. The operator which moves the barrier from
an open position to a closed position and vice-versa is retro-
fitted with a gearless motor that utilizes Lorentz forces to
actuate or operate the barrier.

Briefly, a Lorentz force motor as described in the present
disclosure may be any type of motor that uses Lorentz forces.
Typically, a Lorentz motor in accordance with the present
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invention is a gearless motor that uses electromagnetic prop-
erties to create mechanical work with minimal energy loss.

FIG. 1 is a block diagram of the various components com-
prising a movable barrier operator typical of the ones found in
the prior art. Typically, the prior art (as shown) comprises of
power source 100, charger 101, battery 102, controller 103,
sensors 104, switch array 105, input/output interface (I/O)
106, motor drive 107, motor 108, gear box 109, and output
shaft 110, which connects to and operates movable barrier
111.

By implementing a gearless motor and removing gear box
109 and output shaft 110, work efficiency may be maximized,
maintenance may be significantly minimized, and with less
components, the improved movable barrier operator is more
versatile; a single device capable of adapting to numerous
embodiments. For example, FIG. 2(a) is a block diagram
illustrating how implementation of a Lorentz force motor
eliminates the need for various components traditionally
found in the prior art.

The illustrated embodiment comprises a basic system to
operate movable barrier 203 without the need for additional
components, for example, motor drive 107, and gear box 109.
Motor 200 may be coupled directly to movable barrier 203
and wired to control box 201 where typical components to
monitor and control motor 200 may be installed, including
any additional features necessary to operate movable barrier
203, for example sensors 202.

The elimination of a gear box means the illustrated mov-
able barrier operator may be implemented for a wide variety
of'applications. For example, and without deviating from the
scope of the present invention, movable barrier operator 205,
may be a swing gate operator, a window operator, a garage
door operator, a slide gate operator, a roll-up door operator, a
sliding-door operator, a regular door operator, a revolving
door operator, a car door operator, or a car top operator for a
convertible vehicle.

By eliminating the need for a gear box and even the need
for a chassis to hold motor 200, motor 200 may be virtually
directly coupled to any movable barrier with few modifica-
tions. Thus it is preferable that motor 200 be manufactured in
a small compact size for most embodiments, however, having
a larger size Lorentz motor for other applications would not
deviate from the scope of the present invention, for example,
motor 200 may be a large motor installed directly to a mov-
able water barrier, wherein control box 291 and sensors 202
are part of a dam.

Implementing a gear box or gear system does not deviate
from practice of the present invention however, and there may
be some applications in which some gearing may be helpful.
FIG. 2(b) is a block diagram illustrating how implementation
of'a Lorentz force motor may still be put into practice with a
gear system. Motor 200 may be coupled to a gearing system
or drive mechanism 206 to actuate, for example, multiple
movable barriers 207.

In turn, with reference to the remaining figures, a number
of examples of other various embodiments, including some
examples already disclosed, will be discussed in greater
detail.

FIG. 3(a) illustrates one embodiment of the present inven-
tion wherein minimal equipment is used in the operation of a
sliding gate by eliminating a gear system, eliminating the
need for a chassis, and retrofitting a movable barrier operator
with a Lorentz motor.

The illustrated embodiment comprises gate 300, gate
frame 301, a simple chain bolt 302, track 303, chain 304, and
frame member 306 on which motor 400 may be installed. By
simply attaching frame member 306 onto an appropriate
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structure, for example gate frame 301, and properly installing
chain 304 onto gate 300 and frame member 306, gate 300 may
be configured to operate automatically without the need for
heavy equipment, complex installation, or additional compo-
nents such as a gear box. This set up, and controller 310
coupled to motor 400, make up gate operator 315; a simple
but desirable design for applications ranging from access
systems for gated communities to large scale industrial size
gates.

FIG. 3(b) illustrates a more detailed view of the various
components that comprise the embodiment shown in FIG.
3(a).

Typically, gate 300 travels on track 303 utilizing chain 304
to transfer the mechanical force generated by motor 400.
Chain 304 may be coupled or attached to gate 300 by any
appropriate means without deviating from the scope of the
present invention, for example, by using chain bolt 302 to
attach said chain 304 to a lower portion of gate 300.

Upon installing or mounting motor 400 onto frame mem-
ber 306, motor 400 may be retrofitted with sprocket 308 so
that sprocket 308 may be coupled with chain 304. Guiding
wheels oridle sprockets 307 may be attached or installed onto
frame member 306 in order to keep chain 304 properly
mounted and coupled with sprocket 308.

Frame member 306 is typically mounted onto gate frame
301 which may be a desirable installing configuration for
movable barrier operator 315. However, in an alternative
embodiment, fixture 312 may be installed to support frame
member 306 and chain 304 into proper place for operation of
gate 300.

Typically, controller 310 is connected to motor 400 using
wire conduit 309 which runs from frame member 306 to some
remote location on the premise where movable barrier opera-
tor has been installed. Controller 310 serves as the means to
monitor and control movable barrier operator 315 so it is
typically accessible to personnel which may access controller
310. However, and without limiting the scope of the present
invention, controller 310 may be mounted directly onto frame
member 306.

In an exemplary embodiment, wire conduit 309 provides a
direct line of communication between motor 400 and control-
ler 310 in addition to providing movable barrier operator 315
with a power source. This configuration may be desirable to
keep movable barrier operator simple to install without the
need for other components.

However, and without deviating from the scope of the
present invention, in another embodiment movable barrier
operator 315 may be battery powered. A battery (not shown),
connected to a small controller (not shown) may be installed
orcoupled to frame member 306. Such controller may then be
able to send and receive information wirelessly thus circum-
venting the need for wire conduit 309 and controller 310.
Notably, this embodiment would require more sophisticated
technology (presently available) which may increase the cost
of movable barrier 315. Furthermore, attaching a controller
and battery directly to frame member 306 may require stron-
ger materials for frame member 306 and additional mainte-
nance to movable barrier operator 315 to for example, assure
that said battery is properly charged.

FIG. 4 illustrates a side view of the movable barrier opera-
tor shown above in FIG. 3(a) and FIG. 3(b), revealing the
installation arrangement of a Lorentz force motor used to
operate a movable barrier in accordance with one embodi-
ment of the present invention.

Frame member 306 may be made of any material strong
enough to hold a small motor such as motor 400 and the
additional weight of chain 304. In one embodiment a metal
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material is used to manufacture frame member 306 which
may be drilled or retrofitted with mounting fixtures in order to
allow installation of frame member 306 onto a structure, for
example gate frame 301. In another embodiment, discussed
below in reference to FIG. 5, frame mount 306 may be con-
figured for universal installation on a variety of sizes of for
example, gates.

In an exemplary embodiment, motor 400 is mounted on
frame member 306 using support member 402. Similar
devices including typical bolts (not shown) may also be used
to place motor 400 securely onto frame member 306. Once
mounted, frame member 306 may be placed on a base 312 to
securely hold motor 400 and chain 304 so that mechanical
contact is kept.

Motor 400 may be retrofitted with sprocket 308 directly on
output shaft 401. As output shaft 401 is turned by motor 400,
sprocket 308 and idle sprockets 307 keep chain 304 in con-
tinuous contact so that the energy produced by motor 400 is
properly used as mechanical energy to move chain 304 and
operate gate 300. By rotating its output shaft 401 clock-wise
and counter-clockwise, motor 400 is able to move chain 304
in a horizontal plane, thus sliding gate 300 back and forth, to
and from, opened and closed positions; such movement being
dictated by predetermined parameters a user may program via
controller 310.

It may be desirable to add a cosmetic cover to frame mem-
ber 306 for aesthetic purposes. Furthermore, a cover may
provide protection from exposure and keep sprocket 308,
sprockets 307 and motor 400 from being damaged by for
example, the weather.

Turning to the next figure, FIG. 5 illustrates one embodi-
ment of the present invention that is easily adaptable to vari-
ous shapes and sizes of barriers, for example different types of
gates, do to its small size and lack of gear system.

Movable barrier operator 500 is similar to movable barrier
315, however, movable barrier operator 500 has been config-
ured to be universally adaptable. As shown, movable barrier
operator 500 may be installed on post 501 so as to be able to
slide up and down post 501 depending on the size of gate 502
or positioning desired for a particular application.

For example, and without deviating from the scope of the
present invention, gate 502 may be a gate located in a geo-
graphical are wherein harsh weather such as snow often fall.
To prevent rust and damage, an installer or user may decide to
mount movable barrier operator 500 at high position on post
501. Naturally, chain 504 and chain bolt 503 would need to be
similarly position so as to allow proper operation of gate 501.

In another example, gate 502 is located in a luxurious gated
community wherein aesthetically pleasing designs are pre-
ferred. In such embodiment movable barrier operator may be
placed very low to the ground in an inconspicuous place so as
to position chain 504 running along a covered foot of gate
502.

FIG. 6(a) illustrates another embodiment in which a small
control box contains all necessary components for a movable
barrier operator, and FIG. 6(5) illustrates a similar embodi-
ment of the present invention wherein a motor hangs from a
post; this simpler design incorporates the use of a remote
location for the controller and power source.

Both embodiments consist of gate 600, articulated arm
601, clutch 602, Lorentz motor 603, and wire conduit 604.
The embodiment illustrated in FIG. 6(a) further comprises a
control box 607 which houses controller 605 and Lorentz
motor 603. This embodiment may be desirable to protect a
movable barrier operator from tough conditions, for example
in agricultural settings or geographical locations that experi-
ence extreme weather.
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Typically control box 607 is constructed of a durable light
weight material and may be easily removed for maintenance
or updating controller 605’s firmware.

As Lorentz motor 603 rotates, its output shaft generates
mechanical energy, thus clutch 602, being attached to said
Lorentz motor 603, turns articulated arm 601 to swing open
gate 600. Naturally, the embodiment illustrated in FIG. 6(4)
operates gate 600 in a similar fashion.

A desirable advantage of the later embodiment is the elimi-
nation of parts and components to operate gate 600. Instead of
controller case 607, Lorentz motor 603 hangs from a support
beam 606, for example a post or similarly simple fixture—
this provides easy access to the motor in case a replacement is
required or adjustments need to be performed. In an exem-
plary embodiment, support beam 606 is adjustable to allow
users flexibility when installing.

Furthermore, instead of installing the controller by gate
600, controller 605 (not shown in FIG. 6()) is positioned in
a remote location accessible to an installer or user. For
example, and without deviating from the scope of the present
invention, controller 605 is located inside a building which
provides a power source (not shown) and communicates with
Lorentz motor 603 for remotely monitoring or operation pur-
poses via conduit 604.

FIG. 7 illustrates yet another embodiment in accordance
with the present invention, in which a movable barrier opera-
tor may be installed very low to the ground to avoid installing
large fixtures on a user’s property and preserve aesthetic
appeal of for example, an expensive swing gate at the entry
point of a large estate. This embodiment of the present inven-
tion comprises swing gate 700, articulated arm 701, Lorentz
motor 702, base 703, conduit 704, and controller 705.

Lorentz motor 702 is exposed so as to provide easy access
in case of repair or replacement. A power source may be
located inside a home, for example, and provided to Lorentz
motor 702 via conduit 704. Similarly, controller 705 may too
be located inside said home (not shown) for access by users.

Base 703 supports Lorentz motor 702 while allowing a
clearance from the ground. By placing clutch 706 low to the
ground, articulated arm 701 is able to operate swing gate 700
without interfering with the aesthetic appeal of swing gate
700. This configuration is very desirable in the gate industry
with particular preference of clients that spend many thou-
sands of dollars on such expensive gates, and who desire to
have components such as articulated arm 701 hidden away or
away from view of, for example, swing gate 700.

Since the present invention for a gearless movable gate
operator eliminates the need for complex belt systems, addi-
tional gearing or voltage control systems, a user is provided
with the flexibility to position, mount, or install a movable
barrier operator, in accordance with the present invention, in
a wide range of configurations depending on a user’s needs.

FIG. 8 illustrates yet another embodiment in accordance
with the present invention wherein a movable barrier operator
is coupled directly to a movable barrier, for example a gate,
without the need for gears or belt systems to optimize actua-
tion and preserve space.

Movable barrier operator 800 comprises motor 805 which
has been mounted underneath gate 811. Movable barrier
operator 800 further comprises casing 801 installed at least
partly underground, articulated arm 802 which connects with
motor 805°s output shaft 803, and is supplied power from a
remote source (not shown) via conduit 807.

Motor 805 is held in place against casing 801 by bolts 804;
hinge 809 allows casing 801 to swing open and allow a user,
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for example an installer, to access motor 805. Furthermore, to
add stability, casing 801 may be reinforced against post 808
via bolts 810.

FIG. 9 illustrates yet another embodiment in accordance
with the present invention wherein a movable barrier operator
is installed directly to a barrier’s drive mechanism, for
example a roll-up gate, without the need for gears or belt
systems to optimize actuation and preserve space.

One of the advantages of gearless operation of a movable
barrier, in accordance with the present invention, is the ver-
satility of its applications. Normally a roll-up door such as
roll-up door 900 must use beltway systems or a gearbox in
order for a conventional motor to properly and smoothly
actuate door 900. And even with the use of conventional gear
systems to move such barriers, actuation and operation is
often rough due to the low torque at slow speeds. Such con-
ventional means of moving a barrier need additional compo-
nents in order to control the frequency of a voltage fed to a
conventional motor.

Without the use of any gear box, Lorentz motor 901 may be
mounted and installed directly into door 900°s main drive
mechanism with few modifications. The remaining equip-
ment would only comprise conduit 903 to provide communi-
cation and power from controller 902, where users may moni-
tor and control door 900’s operation. Upon actuation, door
900 may be rolled up or rolled down, being held in place and
guided by tracks 905, from a close position to an open posi-
tion and vice-versa.

Lorentz force motors in accordance with the present inven-
tion are a gearless motor that uses electromagnetic properties
to create mechanical work with minimal energy loss. These
motors offer very high torque at very low speeds thus making
these motors ideal tools to implement with a movable barrier
operation system.

A gearless movable barrier operator in accordance with the
present invention can be any system that controls a barrier to
an entry, an exit, or a view, utilizing Lorentz force motors. The
barrier could be a door for a small entity (i.e. a vehicle), or a
gate for a large entity (i.e. a building), which can swing out,
slide open, fold or even roll upwards.

A gearless movable barrier operator in accordance with the
present invention may be implemented in a variety of embodi-
ments for a wide range of applications. For example, and
without limiting the scope of the present invention, a gearless
movable barrier operator in accordance with the present
invention may be a swing gate operator, a window operator, a
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garage door operator, a slide gate operator, a roll-up door
operator, a sliding-door operator, a regular door operator, a
revolving door operator, a vehicular door operator, or a
vehicular top operator (e.g. a top for a convertible vehicle).
Furthermore, this disclosure does not necessarily exclude
the implementation of any type of gearing system in conjunc-
tion with a gearless movable barrier operator as defined
herein, however, the reduction of parts, reduced maintenance,
and all other advantages served by a completely gearless
system is desirable. Thus, an embodiment in which some type
of gearing system is implemented with a gearless Lorentz
force motor does not deviate from the scope of the present
invention.
A system for high-torque/low speed gearless operation of a
movable barrier has been described. The foregoing descrip-
tion of the various exemplary embodiments of the invention
has been presented for the purposes of illustration and disclo-
sure. It is not intended to be exhaustive or to limit the inven-
tion to the precise form disclosed. Many modifications and
variations are possible in light of the above teaching. It is
intended that the scope of the invention not be limited by this
detailed description, but by the claims and the equivalents to
the claims.
What is claimed is:
1. A method for gearless operation of a slide gate capable of
high torque actuation at slow speeds, comprising:
adapting a frame member to support a Lorentz force motor;
attaching said Lorentz force motor directly to a slide gate
so that said swing gate moves at a substantially similar
speed as a rotation speed of said Lorentz force motor;

adapting a controller to control said rotation of said
Lorentz force motor;

connecting a sensor to said controller, said sensor adapted
to generate a signal after detecting a predefined event;

retrofitting said Lorentz force motor with a sprocket,
wherein said sprocket is rotably coupled to said Lorentz
force motor;
attaching a chain to said sprocket;
attaching an idle wheel for maintaining said chain
mechanically connected to said sprocket, wherein said
chain runs parallel to a track, and wherein said chain is
adapted to transfer a mechanical force generated by said
Lorentz motor to said slide gate; and

adapting said slide gate to move on said track.
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