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Figure 1.1: Worker harvesting lemon grass (Sprague, 2008)

1.1 Problem Statement

Small and medium enterprises or SMI nowadays using the chopper or cuitter
machine, specifically to turn the semi process lemon grass to small sized. But, the
trimming process for the leaves is usually done manually. Figure 1.2 shows a
trimming lemon grass. An operator is needed to trim the leaves by using knife and
this will increase the risk to injury. It also gives an effect to the productivity. To
overcome this problem, one effective semi-automated machine will be fabricated so
when the lemon grass being fed manually, the cutter mechanism will trim the lemon
grass, at the upper part (leaves) automatically. This project may overcome some of
the problems encountered by human labors in terms of safety, fatigue and
ergonomics, which will boost the results for better and faster work. This also can
indirectly reduce the cost of production and climinate repetitive task by human labor,

which often leads to an unpleasant working environment.

Figure 1.2: Trimmed lemon grass ready for sell (William, 2008)
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Figure 1.1: Worker harvesting lemon grass (Sprague, 2008)

1.1 Problem Statement

Small and medium enterprises or SMI nowadays using the chopper or cutter
machine, specifically to turn the semi process lemon grass to small sized. But, the
trimming process for the leaves is usually done manually. Figure 1.2 shows a
trimming lemon grass. An operator is needed to trim the leaves by using knife and
this will increase the risk to injury. It also gives an effect to the productivity. To
overcome this problem, one effective semi-automated machine will be fabricated so
when the lemon grass being fed manually, the cutter mechanism will trim the lemon
grass, at the upper part (leaves) automatically. This project may overcome some of
the problems encountered by human labors in terms of safety, fatigue and
ergonomics, which will boost the results for better and faster work. This also can
indirectly reduce the cost of production and eliminate repetitive task by human labor,

which often leads to an unpleasant working environment.

Figure 1.2: Trimmed lemon grass ready for sell (William, 2008)
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actuator is also a transducer, because it can changes one type of physical quantity,
such as electric current, into another type of physical quantity, such as rotational
speed of an electric motor. The controller command signal is usually low level, so an
actuator may also require an amplifier to strengthen the signal sufficiently to drive

the actuator.

Tatum (2008) classified actuator into three categories, according to the type of
amplifier whether electrical, hydraulic or pneumatic. Electrical actuators are most
common, they include electrical motors of various kinds, stepper motors, and
solenoids. Electrical actuators can be either linear (output is linear displacement) or
rotational (output is angular displacement). Hydraulic actuators use hydraulic fluid to
amplify the controller command signal. The available devices provide either linear or
rotational motion. Hydraulic actuators are often specified when large forces are
required. Pneumatic actuators use compressed air (typically “shop air” in the factory)
as the driving power. Again, both linear and rotational pneumatic actuators are
available. Because of the relatively low air pressure involved, these actuators are

usually limited to relatively low force application compared with hydraulic actuators.

Perhaps the most common type of actuator is powered by air or the pneumatic
cylinder, also known as the air cylinder. Air cylinders are air-tight cylinders,
typically made from metal, that use the energy of compressed air to move a piston.
Air cylinders are most commonly used in manufacturing and assembly processes.
Grippers, which are used in robotics, used actuators driven by compressed air to

work much like human fingers.

Actuators can also be powered by electricity or hydraulics. Much like there are air
cylinders, there are also electric cylinders and hydraulic cylinders where the cylinder
converts electricity or hydraulics into motion. Hydraulic cylinders are often used in

certain types of vehicles.

Many actuators have more than one type of power source. Solenoid valves, for
example, can be powered by air and electricity. Electricity powered the solenoid, and
the solenoid, powered by air, actuates the valve. Alternatively, the solenoid can be

powered by hydraulics and electricity.



