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CONTROL SYSTEM FOR POWER-ASSISTED
DOOR

FIELD OF THE INVENTION

[0001] The present invention relates to access openings,
such as, without limitation, doors hatches, ramps, etc. More
specifically, but not exclusively, the present invention relates
to an electronic door control module for use in doors which
use power assist.

BACKGROUND OF THE INVENTION

[0002] To assist in providing background of the present
inventions, issues associated with heavy duty armored
vehicles are discussed. Although the present invention may be
used in such applications, the present invention is not to be
limited to this particular application, as it is contemplated that
the present invention may be used with other types of vehicles
or stationary structures.

[0003] Heavy duty armored vehicles, used for example, by
the military, must be built to withstand forces far greater than
encountered by conventional consumer cars and trucks. The
utilization of increasingly powerful explosive devices such as
IED’s, RPG’s, and EFP’s by hostile insurgent forces has
compelled the defense industry to respond by deploying
heavier armor on their tactical armored vehicles. While nec-
essary to protect military personnel, heavier armor creates
unique problems. The weight of heavily armored vehicle
doors and ramps often exceeds 200 Ibs., and in some
instances, may exceed 1,000 lbs. To open and close such
doors or ramps requires assistance from electric, pneumatic,
or hydraulic powered units. Such power assisted doors and
ramps are known in the industry. Prior art powered doors
require separate mechanical and electrical systems, with
separate control handles for the door and locks, which result
in non-integrated and complicated door functions. These
complications necessarily lead to increased difficulties and
time in opening and closing the heavy doors of these armored
vehicles, particularly in emergency situations.

[0004] Yet, attempting to simplify the manner in which a
user may use a power-assisted door can significantly compli-
cate its design. What is needed is a control system for a
power-assisted door which is flexible and versatile. Further-
more, special design considerations are needed. For example,
high power transfer function is needed to provide motion to
these substantial doors, yet only limited power is available in
the vehicle (especially when the alternator is not charging the
system) thus, there is a need to accommodate special design
considerations for lower idle current draw as well as redun-
dant backup battery charging.

SUMMARY OF THE INVENTION

[0005] It is a primary object, feature, or advantage of the
present invention to improve over the state of the art.

[0006] It is a further object, feature, or advantage of the
present invention to provide a control system for a power-
assisted door which is flexible and versatile.

[0007] Itisastill further object, feature, or advantage of the
present invention to provide a control system for a power-
assisted door which is capable of use in a military vehicle.
[0008] Yet a still further object, feature, or advantage of the
present invention is to provide a control system for a power-
assisted door which allows for intuitive motion control sys-
tem for heavy, power assisted, vehicle doors and ramps.
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[0009] A still further object, feature, or advantage of the
present invention to provide a control system for a power-
assisted door which simplifies a soldier’s ingress and egress
from heavily armored vehicles that require power assisted
opening and closing of doors.

[0010] Another object, feature, or advantage of the present
invention is to provide a control system which may be used
with a vehicle door having an intuitive joystick control system
for locking, unlocking, latching, unlatching, opening and
closing the door or ramp.

[0011] Yet another object, feature, or advantage of the
present invention is to provide a method of controlling a
power-assisted door.

[0012] A still further object, feature, or advantage of the
present invention is to provide a control system for a power-
assisted door which assists in maintaining safety.

[0013] Yet another object, feature, or advantage of the
present invention is to provide a control system for a power-
assisted door with a redundant power system.

[0014] A still further object, feature, or advantage of the
present invention is to provide a control system for a power-
assisted door which limits current draw.

[0015] Yet a further object, feature, or advantage of the
present invention is to provide a control system for a power-
assisted door with battery charging capabilities to assist in
better managing power.

[0016] One or more of these and/or other objectives will
become apparent from the following description of the inven-
tion. No single embodiment need exhibit each and every
object, feature, or advantage.

[0017] According to one aspect of the present invention, a
control system for a power assisted door, the electronic door
control system includes an intelligent control, a plurality of
switch/sensor inputs operatively connected to the intelligent
control, the plurality of sensor inputs associated with state of
a plurality of mechanical components of the power assisted
door, and a single or multi-axis power drive controller, such as
a servomotor drive or hydraulic controller operatively con-
nected to the intelligent control for providing opening and
closing of the power assisted door. The power drive controller
may be a servo motor drive or may be an energy transfer
device or power drive where power in various forms (electric,
pneumatic, or hydraulic) is transferred to door opening/clos-
ing motion. The power drive controller may be a single axis
device to control only a singular motion, such as the door
opening and closing actions, but may also include additional
axis/axes for other independent door motions, such as door
unlatching, locking or unlocking of primary or secondary
mechanisms. The intelligent control is configured to monitor
status of the plurality of sensor inputs and control a power
drive at least partially based on the status of the plurality of
sensor inputs.

[0018] The control system may further include a power
distribution module operatively connected to the intelligent
control and the power drive. The power distribution may be
connected to both a vehicle battery and a backup battery and
the power distribution may be configured for charging the
back up battery or other secondary power systems. The sec-
ondary power systems may be located within the vehicle and
need not be in the door. The power distribution module may
provide for limiting current draw of one or more batteries
operatively connected to the power distribution module. The
intelligent control system may be adapted to determine when
state of the plurality of sensor inputs is indicative of attempts
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to both open and close the power assisted door at the same
time or other conditions which may preclude safe door move-
ment.

[0019] According to another aspect of the present inven-
tion, a method of controlling a power assisted door is dis-
closed. The method includes providing electronic door con-
trol system including (a) an intelligent control, (b) a plurality
of sensor inputs operatively connected to the intelligent con-
trol, the plurality of sensor inputs associated with state of a
plurality of mechanical components of the power assisted
door, (c) a power drive operatively connected to the intelligent
control for providing opening and closing of the power
assisted door, and (e) wherein the intelligent control is con-
figured to monitor status of the plurality of sensor inputs and
control the power drive at least partially based on the status of
the plurality of sensor inputs. The method further includes
monitoring status of the plurality of sensor inputs at the intel-
ligent control and controlling the power at least partially
based on the status of the plurality of sensor inputs.

[0020] According to another aspect of the present inven-
tion, a control system for a power assisted door is provided.
The control system includes an intelligent control and a plu-
rality of sensor inputs operatively connected to the intelligent
control, the plurality of sensor inputs associated with state of
a plurality of mechanical components of the power assisted
door. There is a first actuator operatively connected to the
intelligent control for providing opening and closing of the
power assisted door and a second actuator operatively con-
nected to the intelligent control for providing locking and
unlocking of the power assisted door. The intelligent control
is configured to monitor status of the plurality of sensor inputs
and control the first actuator and the second actuator at least
partially based on the status of the plurality of sensor inputs.
The intelligent control may be adapted to determine when
state of the plurality of sensor inputs being indicative of one
or more conditions which would preclude safe door move-
ment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1 is a pictorial representation of one embodi-
ment of the present invention in one environment in which it
may be used, namely, the door of a military vehicle.

[0022] FIG. 2 illustrates mechanical components which
may be associated with a power-assisted door.

[0023] FIGS. 3A-3B is a flow diagram illustrating one
example of the logic that may be programmed into the control
system of the present invention.

[0024] FIG. 4 is a block diagram illustrating a control sys-
tem for a power-assisted door.

[0025] FIG. 5 is a schematic illustrating a power distribu-
tion module which may be used in the control system of the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0026] The present invention provides an electronic mod-
ule which may be used to control functions doors requiring
power assist. The module complements other mechanical
features of' said door. The specific features of the door include,
without limitation, locking, unlocking, door opening, door
closing. Although the term “door” is used here, it is to be
understood to broadly refer to structure which provides
access to access openings which, in some cases, may be
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alternatively referred to as ramps or hatches depending upon
the specific application. For purposes of explanation, here the
door is described with respect to a heavy door or ramp of an
armored military vehicle with power assist and an intuitive
control system. The present invention is not, however, to be
limited to this specific application. In fact, as will later be
described herein, the electronic module is very versatile and
highly customizable. As such, the electronic module may be
used in a variety of different applications including vehicle
applications as well as stationary applications. However, use
of the electronic module to control a door in an armored
military vehicle is one example of a specialized application
where particular requirements and functions are highly desir-
able.

[0027] In such an application, there may be the need for
automation of armored or other heavy doors that could weigh
over 1500 Ibf. In such an application control electronics are
desired which provide for high energy transfer and also sen-
sitive control for detecting safety related inputs. Parasitic
current draw should be minimized to limit battery consump-
tion. Furthermore, provision for redundant battery power
source would be desirable. The control electronics should
provide for means of monitoring primary and secondary
power systems and provide for charging circuitry for the
secondary power source. The module should be designed
with programmability and hardware configurability in mind.
The module should provide for various doors functions, fea-
tures, and communications protocols, including wired proto-
cols such as, without limitation, controller area network
(CAN), Profibus, LIN, RS485as well as wireless protocols
such as, without limitation, bluetooth, WIFI, and ZigBee.
Also, special provisions may be desirable due to demands of
applications. These demands may include high level of per-
formance in various extreme environmental concerns such as
temperature extremes, vibration, shock, and electromagnetic
compliance. Lastly, special geometric requirements may
make it desirable to provide a special low profile design with
consideration for special mounting features.

[0028] The electronic module allows for network based
control such as using a controller area network (CAN) to
control sensor inputs, a power drive, as well as power man-
agement and diagnosis system status. The electronic module
may also be used to provide for safety interlocks and battery
charging. The electronic module may be highly customized
through software and programmable. The electronic module
may include diagnostics with network (such as CAN) com-
munication.

[0029] FIG. 1 is a block diagram of one embodiment of a
system 10 of the present invention. In system 10, a portion of
a vehicle 12 is shown which includes a vehicle ramp or door
14. The door 14 may be associated with an armored military
vehicle. The door 14 shown includes a window 16. The door
14 has an exterior handle 18. An intuitive control system
module 20 is shown which includes a joystick 22. A motion
device 24 such as an actuator or power drive is shown below
the intuitive control system module 20. The motion device 24
may be a single axis device to control a singular motion, such
as the door opening and closing actions, or may also include
additional axis/axes for other independent door motions, such
as door unlatching, locking or unlocking of primary or sec-
ondary mechanisms. A remote actuator 26 is also shown
which may provide additional independent motion from
motion device 24. A backup battery 28 which may be a
twenty-four (24) volt battery is a redundant source of power
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beyond primary vehicle power. Safety strips 30 are positioned
along outside edges of the door 14. A blast lock with override
32 is also shown as is a blast lock 34. A control module 36 is
also shown. The system may also include one or more remote
sensors, switches or emergency stop buttons (not shown in
FIG. 1).

[0030] Inthe embodiment of FIG. 1, the heavy door 12 can
be operated in an intuitive manner. There interior actuating
lever that acts as a joystick control 22 in multiple directions to
control the mechanical unlatch and also the powered assist.
An electric, pneumatic or hydraulic power unit may be used to
assist in opening and closing movement. The operators hand
must provide force against the joystick control 22 in the
direction that the door is intended to move. If the operators
hand releases the pressure against the interior lever 22 the
door stops movement. Contact bump strips or safety strips 30
are also employed to stop the door 12 closing if resistance is
felt such as a leg, arm or combat gear is in the door aperture.
Electrical sensors may be incorporated into the mechanism
and mechanical cable outputs may be provided. From a func-
tionality standpoint the lever operates as a joystick control 22
in multiple directions to control the mechanical unlatch and
also the powered interfaces.

[0031] FIG. 2 illustrates mechanical components associ-
ated with the intuitive control system module 20 in greater
detail. In FIG. 2, the intuitive control handle module 30 is
provided on a door and which is operatively connected to a
power assist unit, a latch assembly, and the blast lock assem-
blies 32, 34. The handle module 30 includes an interior joy-
stick assembly 22 and an exterior lever handle 18. A mounting
plate supports various linkage components within the door
that tie together the joystick assembly 22, the outside handle
lever 18, the power assist unit, the latch assembly, and the
blast block assemblies 32, 34. Additional detail regarding the
mechanical assembly of this particular embodiment is pro-
vided in U.S. patent application Ser. No. 12/712,766, entitled
“INTUITIVE CONTROL SYSTEM FOR POWER
ASSISTED VEHICLE DOORS”, and filed contemporane-
ously herewith which is herein incorporated by reference in
its entirety.

[0032] The control system allows for a user to operate the
door in an intuitive manner. For example, when starting with
a closed and latched door and disengaged blast lock 32, 34,
the door opening sequence from the exterior of the vehicle is
initiated by rotating the 3-position exterior handle 18 down
from horizontal neutral position to end of down rotational
travel. At the end of down travel, a mechanical trip lever is
actuated that unlatches a door latch assembly, and a normally
open electrical switch (open Switch—outside handle) is actu-
ated to closed to send a signal to an electrically operated
control to initiate the power unit (such as to extend a linear
actuator) to open the door. The 3-position exterior handle 18
must be forcibly held in the down position to sustain powered
assist opening. As soon as the 3-position exterior handle 18 is
released, it will spring return to the horizontal neutral position
and the powered assist opening will stop in its present posi-
tion (this is a safety feature to stop motion if the operator
releases the handle 18). If the door has not reached the end of
its open travel when the 3-position exterior handle 18 is
released, then it may be rotated down to re-activate the pow-
ered assist to further open the door to its desired or fully open
position.

[0033] If the blast locks 32, 34 are engaged (in the closed
position), the normally open main switch will be open and
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will disable the function of 3-position exterior handle 18 to
initiate the door opening function. Should an emergency
require opening the door from the outside with the blast locks
32, 34 engaged, then a rescue wrench tool (with the same
socket detail as on the joystick interior handle, not shown)
needs to be placed over the emergency exterior access shaft
that connects with the lower blast latch 34. The rescue wrench
tool is rotated to mechanically disengage the blast latches 34
(clock-wise on left side of vehicle and counter clock-wise on
right side of vehicle). At the end of'its rotational travel, a door
latch assembly trip lever will be actuated along with the
normally open electrical switch (open switch—outside
handle) to mechanically unlatch the door and initiate the
powered assist opening.

[0034] To close the door from the inside of the vehicle, the
operator pulls inward on the joystick interior handle 22 from
its vertical neutral position to the end ofits inward travel. This
action closes the normally open electrical switch (close
switch-inside handle) to send a signal to the electrically
operated control to initiate the power unit (such as to retract
the linear actuator) to close the door 12. The joystick interior
handle 22 must be forcibly held in the inward position to
sustain powered assist closing. As soon as the joystick interior
handle 22 is released, it will spring return to the vertical
neutral position and the powered assist closing will stop in its
present position (this is a safety feature to stop motion if
operator lets go of handle). If the door has not reached the
fully closed position when the joystick interior handle 22 is
released, then it may be pulled inward once again to re-
activate the powered assist to further close the door to its
desired or fully closed and latched position.

[0035] If during the powered assist door closing sequence,
an object (such as an operator’s body or body part) is in the
door closing path, normally closed electrical safety contact
strips 30 surrounding the interior of the door 12 will be
actuated at the impending pinch position and signal the elec-
trically operated control to stop the door closing action imme-
diately and initiate powered assist door opening to relieve and
pinch pressure created by the door on the object. Once object
pressure is removed from the safety contact strips 30, the door
12 will stop and allow normal manual control functions of the
door to continue.

[0036] Once the door 12 reaches its closed and latched
position, the operator rotates the joystick interior handle 22
forward in the vehicle to mechanically deploy (close) the
blast locks 32, 34. With the blast locks 32, 34 deployed, the
joystick interior handle 22 will remain in the forward rotated
position. In this position, details in the joystick interior handle
housing prevent the joystick interior handle 22 to be either
pushed or pulled to electrically actuate the powered assist
feature.

[0037] To open the door from the inside of the vehicle, the
operator first disengages the blast locks 32, 34 by rotating the
joystick interior handle 22 rearward from the forward posi-
tion through the vertical neutral position. As the operator
continues to rotate the joystick interior handle 22 rearward to
the end of its rearward travel, a mechanical trip lever is actu-
ated that unlatches the door latch assembly, and the normally
open electrical switch (open switch—inside handle) is actu-
ated to closed to send a signal to the electrically operated
control to initiate the power unit (extend the linear actuator) to
open the door. This action opens the door past the door latch
assembly. At this point, the operator may continue to hold the
joystick interior handle 22 rearward to the end of its travel to
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maintain the powered assist door opening or the joystick
interior handle 22 can be pushed outward to maintain the
powered assist door opening. The joystick interior handle 22
must be forcibly held in the outward position to sustain pow-
ered assist opening. As soon as the joystick interior handle 22
is released, it will spring return to the vertical neutral position
and the powered assist opening will stop in its present posi-
tion (this is a safety feature to stop motion if operator lets go
of handle). If the door 12 has not reached the fully open
position when the joystick interior handle 22 is released, then
it may be pushed outward once again to re-activate the pow-
ered assist to further open the door to its desired or fully open
position.

[0038] It should be appreciated that in the above example,
there is a high level of complexity in determining when the
door 12 should be opened. The use of the joystick interior
handle 22, although intuitive to a user, is a much more com-
plex application than conventional applications where all
mechanical latches are simply mechanically unlatched and an
actuator provides opening and closing function. The control
module 36 of the present invention provides for monitoring
switches or other input sensors associated with the door to
determine when to activate a power assist (which may include
a linear actuator) to open or close the door.

[0039] FIGS. 3A-3B illustrates one example of a control
module operational logic diagram for the above-described
application. The logic is programmed to the control module
by receiving simple discrete input signals or via more com-
plex data communications, such as a multiplexing signal.
Although individual sensor diagnostic information can be
included (handshaking) with data communications, either
would satisfactorily provide logic signals needed for illus-
trated functions of FIGS. 3A-3B. The diagnostics may
include setup diagnostics as well as user diagnostics informa-
tion. The setup diagnostics assist in configuring the system
for aparticular vehicle and/or motion profile. Parameters may
include motion characteristics such as position presets, veloc-
ity, acceleration, and deceleration. Additionally setup presets
for critical high and low voltage thresholds may be estab-
lished for proper battery charging.

[0040] The user diagnostics are diagnostics for use by a
user and may include low battery, sensor status diagnostics,
power drive diagnostics, actuator motion errors, timeout
functions, safety interrupts, or other types of diagnostics.

[0041] Diagnostics may be shown with LEDs, diagnostic
codes, or otherwise. In FIGS. 3A-3B, adetermination is made
in step as to whether or not an emergency deactivate switch is
activated. Ifitis, in step 102, the door closed output is shutoff.
In step 104, a determination is made as to whether the safety
shut oft door perimeter pressure switch is activated. If it is,
then in step 105, the door closed output is shutoff and the door
open output is pulsed for 0.5 seconds. In step 107, if the
conditions remain true after the 0.5 second pulse, then after a
0.25 second delay, the door open output may be turned on for
a minimum of 1 second and as long as the conditions are true.
[0042] Steps 108,110,112, and 113 are shown. In step 108,
a determination is made as to whether the door close control
switch at the outside handle is activated. In step 110, a deter-
mination is made as to whether the door close pull control
switch (on the inside of the handle) is activated. In step 112,
a determination is made as to whether or not an RF fob lock
button is activated. In step 113 a determination is made as to
whether the remote door close switch has been activated.
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[0043] If any of steps 108, 110, 112, and 113 indicate that
the corresponding input is activated then someone is trying to
close the door. If in step 128, someone is trying to open and
close the door at the same time, the door may be shut oftuntil
only one input is being triggered. Otherwise, in step 114, a
door close output is provided with a sustained output (such as
up to, but not longer than 10 seconds).

[0044] In step 120, a determination is made as to whether
the door is latched (such as whether a striker bolt proximate
the switch is active). If it is, then in step 122, a door closed
output is activated. If not, then in step 124, a determination is
made as to whether the door open push control switch inside
the handle is activated. Also in step 126, a determination is
made as to whether the RF fob unlock button has been acti-
vated. Also, in step 127 a determination is made as to whether
or not the door open remote switch is activated.

[0045] In step 116, a determination is made as to whether
the door open control via the outside handle latch switch is
activated and in step 118 a determination is made as to
whether the door open control via the inside handle latch
switch is activated.

[0046] Ifany of steps 116, 118, 124, 126, and 127 indicate
that the corresponding input is activated then someone is
trying to open the door. In step 128, all outputs may be shut
off, disabled and deactivated if someone is trying to both open
and close the door at the same time. If not, then in step 130, the
door open output may be provided as a sustained output (such
as up to, but not longer than 10 seconds).

[0047] FIG. 4 is a block diagram showing one embodiment
of an electronic door control module 36. The electronic door
control module 36 may be implemented using a microcon-
troller or other type of intelligent control 201. The electronic
door control module 36 is operatively connected to a network
interface 200. The network interface may be wired or wireless
and may be of any number of types including, without limi-
tation, CAN, Profibus, LIN, RS485, bluetooth, WIFI, and
ZigBee. The network interface allows for control as well as
for diagnostics of connected devices. An antenna 202 is also
operatively connected to the electronic door control module
36. The antenna 202 may be associated with remote control
door operations. A remote device 207 such as an RF FOB may
be used to provide for remote opening or closing the door.
[0048] The electronic door control module 36 and its intel-
ligent control 201 is operatively connected to various inputs
as previously explained. These may include an emergency
deactivate switch 204, a wired remote device 206 providing
door open and door close inputs. In addition, the electronic
door control module may be operatively connected to door
open controls 208 and door closed controls 210. Examples of
door open controls may include inside hand latch switches or
sensors, outside handle latch switches or sensors, and push
control switches (such as those associated with a joystick
control). Examples of door close controls 210 may include an
outside handle switch and pull control switches or sensors
(such as those associated with a joystick control).

[0049] The electronic door control module 36 may also be
operatively connected to a safety shutoftf door perimeter pres-
sure switch 212. In addition, the electronic door control mod-
ule 36 may be operatively connected to a secondary latch
released switch 214, and a striker bolt switch 216.

[0050] Through the use of the switches or sensors, even a
complicated door assembly mechanism such as that shown in
FIG. 2 may be monitored using the electronic door control
module 36 so that power assist functions may be activated and
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deactivated in an appropriate manner to provide for power
assisted door functionality in a safe and effective manner. As
shown in FIG. 4, the electronic door control module 36 may
be operatively connected to a power drive 24 which may have
an associated power drive controller. The power drive 24 may
be implemented using a servo motor. Alternatively, the power
drive 24 may be implemented using a brushed DC motor, a
brushless DC motor, stepper motors, or other types of power
drive components.

[0051] The power drive 24 may be activated and deacti-
vated to control opening or closing of the door. A primary
actuator 219 and one or more secondary actuators 220 may
also be operatively connected to the electronic door control
module 36 to provide for door lock/unlock and latch/unlatch
functions. The electronic door control module 36 may also
include a power distribution module 230. The power distri-
bution module 230, where used, provides for managing
power to assist in optimizing power efficiency.

[0052] The electronic door control module 36 provides iso-
lation between the power drive controller 24 via power dis-
tribution module 230 external isolation relays 254 and 256.
There is an isolation relay both for the vehicle and back up
battery power sources. The relays are energized only when
the door is active. When door is deactivated demand on bat-
tery power is minimized. This is accomplished by having
intelligent control module 201 wake up the power drive con-
troller 24 relay via sensor stimuli, such as when operator
moves door handle or joystick. When no appropriate stimuli
are present, then the power drive controller remains in a
non-energized state.

[0053] Using the relays to isolate battery sources is advan-
tageous as compared to diodes, which can provide voltage
drop, heat and additional cost. With intelligent control of the
isolation relays one can operate the door with power on a
priority basis, such as with primary vehicle battery if present,
back up battery if primary battery is low and both if needed.
[0054] The control system uses lower power consumption
via optimizing voltages level for various components of the
system, e.g. 5V atintelligent control module microcontroller,
12V atrelays and 24 V at power drive controller. Intelligent
control of these power sources can be accomplished from
external relays (254 and 256) and as such can deactivate
unnecessary modules in idle state.

[0055] The use of two isolation relays (254 and 256), one
for each battery source, allows for even greater potential
energy transfer, if needed for extreme situations, such as very
heavy doors or for emergency situations, such as if the vehicle
hinge is damaged or if vehicle rolls over in accident so that
gravity is perpendicular with hinge pivot axis.

[0056] The intelligent control module (201) periodically
wakes up to check vehicle power status. If sufficient threshold
is measured, alternator is active, then system will remain
active without shut down. If power status is reduced beyond
minimum threshold, but system sleeps, but then periodically
examines status again.

[0057] FIG. 5 is a schematic showing additional detail
regarding the operation of the power distribution module 230.
The power distribution module 230 provides for battery
charging and power distribution from alternative sources. The
power distribution module 230 is operatively connected to a
backup battery 252 and to a high current isolation relay 256.
The vehicle battery 250 is also operatively connected to ahigh
current isolation relay 254. Thus, the control module 36 and
the servomotor 223 and secondary motor 220 may operate
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from either the vehicle battery 250 or the backup battery 252.
In addition, the backup battery 252 or other secondary power
systems may be charged through normal operation of the
vehicle. Thus, additional redundancy may be provided. In
addition, the vehicle battery 250 may be a 24 volt battery and
the power distribution module may provide a different volt-
age, such as 12 volts to the control module 36 and a different
voltage, such as a 5 volt control signal to the servo motor
drive, while providing a full 24 volts to the secondary motor
220. The battery charging algorithm may take into account
differences in temperature coefficients and other factors to
provide for proper charging to maximize battery life.

[0058] Preferably there is little parasitic or idle current
draw associated with the electrical system of the door. This
can be achieved through selection of microcontrollers or
other components with low current draws. In addition the
control module 36 may be placed in a sleep mode to reduce
current draw when the door is not in operation.

[0059] As shown in FIG. 5, a servo motor drive 232 is
operatively connected to the primary servomotor 233. A
resolver feedback cable 258 may also be provided between
the servo motor 24 and the servo motor drive 32 to provide
feedback from the servo motor 24. LEDs may be used to show
status information such as a green LED 233 and a red LED
234 to show state information. A motor extend switch 236 and
a motor retract switch 238 may be operatively connected to
the power distribution module 230. A door open switch 240
and a door closed switch 242 may also be operatively con-
nected to the power distribution module.

[0060] The invention has been shown and described above
with the preferred embodiments, and it is understood that
many modifications, substitutions, and additions may be
made which are within the intended spirit and scope of the
invention. For example, although described with respect to
doors of an armored military vehicle, the present invention
may be used in conjunction with any number of other types of
doors whether vehicle doors or doors to other structures.
Although described with respect to a particular feature set
well-suited to a particular environment, it should be apparent
that the electronic control module of the present invention is
highly customizable and configurable through software, and
that different features may be used in different applications
for different environments. These and other variations,
options, and alternatives are within the spirit and scope of the
invention.

What is claimed is:

1. A control system for a power assisted door, the control
system comprising:

an intelligent control;

a plurality of sensor inputs operatively connected to the
intelligent control, the plurality of switch inputs associ-
ated with state of a plurality of mechanical components
of the power assisted door;

a power drive operatively connected to the intelligent con-
trol for providing opening and closing of the power
assisted door; and

wherein the intelligent control is configured to monitor
status of the plurality of sensor inputs and control the
power drive at least partially based on the status of the
plurality of sensor inputs.

2. The control system of claim 1 wherein the plurality of
mechanical components comprise a latch assembly, a lock
assembly, and an interior joystick operatively connected to
the latch assembly and the lock assembly.
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3. The control system of claim 1 wherein the intelligent
control being operatively connected to a secondary motor for
unlocking and/or unlatching the power assisted door.

4. The control system of claim 1 further comprising a
power distribution module operatively connected to the intel-
ligent control and the power drive.

5. The control system of claim 4 wherein the power distri-
bution module is operatively connected to a vehicle battery
and a backup battery.

6. The control system of claim 5 wherein the power distri-
bution module is configured for charging the back up battery.

7. The control system of claim 4 wherein the intelligent
control monitors a primary power system and a second power
system.

8. The control system of claim 7 further comprising charg-
ing circuitry associated with the power distribution module
for charging the secondary power source.

9. The control system of claim 4 wherein the power distri-
bution module provides for limiting current draw of one or
more batteries operatively connected to the power distribu-
tion module.

10. The control system of claim 1 further comprising a
wireless remote device in operative communication with the
intelligent control.

11. The control system of claim 1 further comprising a
network interface.

12. The control system of claim 11 wherein the network
interface is a wired interface.

13. The control system of claim 12 wherein the network
interface is a controller area network (CAN) interface.

14. The control system of claim 1 wherein the power
assisted door is a vehicle door.

15. The control system of claim 1 wherein the intelligent
control being adapted to determine when state of the plurality
of'sensor inputs being indicative of attempts to both open and
close the power assisted door at the same time.

16. The control system of claim 1 wherein the intelligent
control being adapted to determine when state of the plurality
of sensor inputs being indicative of one or more conditions
which would preclude safe door movement.

17. The control system of claim 1 wherein the plurality of
sensor inputs comprising at least one door perimeter pressure
switch input.

18. The control system of claim 1 wherein the plurality of
sensor inputs comprise a striker bolt switch input.

19. The control system of claim 1 wherein the mechanical
components comprise a three-position external door handle.
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20. A method of controlling a power assisted door, the
method comprising:

providing an electronic door control system including (a)
an intelligent control, (b) a plurality of sensor inputs
operatively connected to the intelligent control, the plu-
rality of sensor inputs associated with state of a plurality
of mechanical components of the power assisted door,
(c) apower drive operatively connected to the intelligent
control for providing opening and closing of the power
assisted door, and (e) wherein the intelligent control is
configured to monitor status of the plurality of sensor
inputs and control the power drive at least partially based
on the status of the plurality of sensor inputs;

monitoring status of the plurality of sensor inputs at the
intelligent control; and

controlling the power drive at least partially based on the
status of the plurality of sensor inputs.

21. The method of claim 20 wherein the monitoring status
of'the plurality of sensor inputs comprising monitoring move-
ment of sensor inputs associated with a joystick control.

22. The method of claim 20 further comprising controlling
a secondary actuator at least partially based on the status of
the plurality of sensor inputs.

23. The method of claim 20 further comprising managing
power associated with the power-assisted door.

24. A control system for a power assisted door, the elec-
tronic door control system comprising:

an intelligent control;

a plurality of sensor inputs operatively connected to the
intelligent control, the plurality of switch inputs associ-
ated with state of a plurality of mechanical components
of the power assisted door;

a first actuator operatively connected to the intelligent con-
trol for providing opening and closing of the power
assisted door;

a second actuator operatively connected to the intelligent
control for providing locking and unlocking of the
power assisted door;

wherein the intelligent control is configured to monitor
status of the plurality of sensor inputs and control the
first actuator and the second actuator at least partially
based on the status of the plurality of switch inputs; and

wherein the intelligent control being adapted to determine
when state of the plurality of sensor inputs being indica-
tive of one or more conditions which would preclude
safe door movement.
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