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Smart Actuators Bring Big Benefits to Utility and
Other Off-Highway Vehicles
Håkan Persson, product manager, Thomson Actuators
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Figure 3 Detail view of a smart actuator
developed by Thomson that includes
H-bridge, power, control and position
feedback systems integrated into one
actuator.

H-bridge, which is needed for reversing the direction of the motor, as well
as power, control and position sensing
systems. These add-ons increase the
cost and complexity of the actuator,
requiring additional cabling and connectors and extra steps during the assembly process and maintenance.
More recently, smart actuators have
been developed specifically to address
the requirements of off-highway vehicle manufacturers by packaging the
H-bridge, power, control and position
feedback systems in a single actuator.
Assembly and maintenance of the vehicle are simplified because with the
now-integrated H-bridge, all users
have to do is connect power cables and
bus to the actuator (Fig. 3).
This new generation of smart actuators builds on the proliferation of bus
communication that substantially reduces the cost and complexity of integrated vehicle operation. With bus
communications, a single control unit
can replace the need for multiple single-function controllers. This approach
also substantially reduces the wiring
required in the vehicle. Bus communication has already been proven in
the automobile industry, and is also
used in many other vehicle types.
Now, manufacturers of off-highway
vehicles can utilize the technological
advancements and economies of scale
that have been developed for the automotive industry in order to increase
functionality while reducing the cost of
their own vehicles.
With the traditional approach, an
electronic control unit (ECU) is required for each actuator. By using a

smart actuator with a bus, rather than
running a separate cable from the controller to each actuator, as required
with the traditional approach, only a
single cable needs to run from the controller that passes each actuator. Each
actuator control has a unique address,
listens to every signal from the vehicle

control system, and responds only to
signals having its own address.
Actuators also offer the advantage
of providing status information. The
command goes out to an actuator to
travel to a certain position; when the
actuator reaches that position it sends
a clear signal to the control unit. The
actuator can also return position and
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speed information. The implementation of the bus system also makes it
simple to add additional sensors that
can track other measurements such as
temperature or load.
Smart actuators also provide the opportunity to synchronize vehicle functions. For example, suppose two actuators are required to lift the hood of a
vehicle and these actuators must move
in tandem with each other in order to
ensure that the load is shared between
the two actuators. This is difficult—if

not impossible—to accomplish with a hydraulic or pneumatic actuator,
but can be done easily
with smart DC actuators.
The control system simply
sends out a command to
move one step to each of
the actuators; it then waits
until clear signals are received from each actuator
indicating it has reached

A progressive gear manufacturer understands
it needs to go above and beyond traditional
expectations. Today’s customers demand –
and deserve – the latest technology, a wide
range of capabilities and an unrelenting
commitment to prompt and effective
customer service. When it comes to exceeding
expectations, Schafer Gear is truly light years
ahead. Our investment in the latest production
equipment assures that we can provide gears
for many industrial applications including
transportation, medical, mining, gas and
energy, agricultural equipment and many
specialty applications. And every gear we
make comes with one thing standard – the
willingness to go to the ends of the earth to
serve our customers well.
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Figure 4 Thomson torque feedback device (TFD) provides variable
torque output—in proportion to a DC input—for steering
and other by-wire applications.

the desired position before sending the
next move command.
Replacing hydraulic steering with
electronic steer-by-wire systems offers
the potential to add significant functionality by customizing the connection between steering wheel and steering mechanism. Design engineers can
easily change the steering ratio with
a software command and can even
design the vehicle so that the steering ratio can be changed in the field
or programmed to change on the fly,
depending on vehicle operating conditions. For example, an electronic steering system could be configured to have
a high steering ratio at low speeds and a
lower ratio at high speeds to help avoid
sudden turns at high speed, or configured to allow for rapid maneuvering at
low speed. Electronic steering can be
programmed to indicate that the vehicle is nearing the end of the steering
range by increasing torque resistance.
Electronic steering also opens up the
door to other more advanced options
such as using torque resistance to
prevent the operator from steering towards detected obstacles (Fig. 4).
Likewise, smart actuators can be
used in agricultural vehicles to optimize the adjustment of harvesting
systems in combines. The combine’s
grain processing chamber takes the
threshed grain and cleans it from its
chaff by blasting it with air and running
it through a sieve. The air flow louver
adjustment controls the volume of air
flowing through the cleaning system
and the louvers must frequently be adjusted to optimize the performance of
the cleaning unit for various crop conditions. Too much air flow and you lose
grain, too little air flow and the chaff is

Find out more at
www.schafergear.com or
call us at 574-234-4116.
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not cleared. Normally, the operator
must climb down from the cab to make
these adjustments, which reduces productivity. With electric actuators this
can now be controlled directly from
inside the cab.
There are many potential applications on nearly every type of off-highway vehicle to combine onboard computers with smart actuators to deliver
unique functionality that can set an
OEM’s product apart from its competitors. OEMs can capitalize on these advantages at the lowest cost by utilizing
smart actuators that integrate all of the
components needed to deliver motion
control in a single package.
For more information:
Thomson
1500 Mittel Boulevard
Wood Dale, IL 60191-1073
Phone: (540) 633-3549
Fax: (540) 633-0294
Thomson@thomsonlinear.com
www.thomsonlinear.com.

Master Power
Transmission
Provides Parallel and RightAngle Gearboxes

Master Power Transmission (MPT)
provides enclosed parallel and rightangle gearboxes for use in many industrial applications including material
handling, food processing and mixing.
MPT’s APG is a gearbox product designed and manufactured in the U.S.
for applications requiring efficiency
and power density without sacrificing
quality and robust performance.

Using Finite Element Analysis (FEA),
the housing is designed to be compact
while maintaining housing rigidity to
ensure shafts, gears and bearings are
not exposed to excessive flexure and
extraneous loads during operation.
Bearing spans for the MPT APG are
kept to a minimum to avoid shaft deflection and excessive loads, and all
Master APG gearboxes are designed
with bearings that will provide a B10
life of at least 5,000 hours.
The spring-loaded lip seals in all
APG gearboxes are specially formulated for low drag, reduced heat generation and long life. Each APG unit is
factory filled with a long-life synthetic
lubricant having a wide temperature
operating range well in excess of 200° F
at full load, and is USDA H2-approved
for most food processing and handling
applications.
Gear tooth angles in the helical
gearing of the APG are optimized to
minimize bearing size, maximize gear
load sharing and provide quiet operation. All MPT APG gears and pinions
are case carburized and ground for
an AGMA Class 9 precision finish. The
result is a gear with a very hard outer
shell (minimum Rockwell 58Rc) for
suitable wear resistance and a ductile
inner core that provides the gear or
pinion with the toughness required to
withstand shocks and vibration.
Many gearboxes use heavy press fits
on all mating internal components,
making component disassembly and
replacement very difficult. Additionally, housings are often cast as one or
two pieces, making it very difficult to
access internal components. MPT
has taken a different approach
with APG, keeping disassembly in mind, including pry slots on housing
covers. Features such
as these make it easy
to access the internal
components to change
seals, bearings and gears
whenever necessary.
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Master Power Transmission
201 W. McBee Ave. Ste. 303
Greenville, SC 29601
Phone: (864) 312-5100
www.master-pt.com
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