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INCREMENTAL ENCODER :

The Fig. shown the basic form of an incremental encoder for tl
measurement of angular displacement.
LED Light

[ Sensor

IR

Outer Track

1

Middle Track

R

LLRRRI R

Inner Track

(a) (b)

Note : LED Means Light Emitting Diode

Fig. (a) shows the basic principle of an incremental encoder. A beam of
light coming from the LED passes through slots in a disc and is detected by a
suitable light sensor.

When the disc is rotated with the help of shaft a pulsed output is produced
by the sensor with the no. of pulses. Thus the angular position of the disc can be
measured by the no of pulses produced since some datum position.

Fig. (b) shows the practical optical encoders, in this three concentric tracks
with the tracks used are outer tracks, middle track and inner track. The inner
track has one hole and it is used to located the home position of the disc. The
reaming two tracks have a series of equally spaced holes that go completely
round the disc but with the holes in the middle track offset from the design the
outer track by one-half the width of a hole. This offset enables the direction of
rotation to be determined. In the clockwise direction the pulses in the outer
track lead those in the inner, in the anti clock wise direction they lag.

@Zp[@z\_\r{m - B Manlan
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PRESSURE CONTROL VALVES :
There are three main types of pressure control valves.
1. Pressure regulating valves :

These are used to control the operating pressure in a circuit and maintain
it at a constant value,

2. Pressure limiting valves :

These are used as safety devices to limit the pressure in a circuit to below
some safe value. The valve opens and vents to the atmosphere, or back to the
sump, if the pressure rises above the set safe value.

3. Pressure sequence valves :

These valves are used to sense the pressure of an external line and give a
signal when it reaches some preset value.

Pressure setting spring e/(’m'ﬁ'ta\)q’ deo 3 mﬁn’[g,(

Vent L Vent

& D

Symbol Sk Pressure limiting valve

Pressure limitating Valves

Pressure limiting valve : E}(pla/omd%w 2 & M) axhas

Figure shows a pressure limiting relief valve which has one orifice which
is normally closed. when the inlet pressure overcomes the force exerted by the
spring, the valve opens and vents to the atmosphere, or back to the sump. This
can be used as a pressure relief valve to safeguard a system against excessive
pressures.
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For rotation through angles greater than 360°
used; one form of such is the vane motor Fig.
which vanes are forced outwards against the
rotation. The vanes divide the chamber into s
increase in size from the inlet port round to the exhaust port. The air entering
such a compartment exerts a force on a vane and causes the rotor to rotate. The|

motor can be made to reverse its direction of rotation by using a different inlet
port. :

a pneumatic motor can be

An acentric rotor has slots in
walls of the cylinder by the
eparate compartments which

E@\Wm‘n : B enls
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Stepper Motors :

The stepper motor is a device that produces rotation through equal angles,
the so-called steps, for each digital pulse supplied to its input. Thus, for example,
if with such a motor 1 pulse produces a rotation of 60° then 60 pulses will
produce a rotation-through 360°. There are a number of forms of stepper motor.

Stator )

{a) This Pair of Pole Energised by Current (b) This Pair of Poles Energised by Current
being Switched them and Motor Rotates being Switched to them to give Next Step
to Position
1o

[2,-1{%12 BMPHQ‘Q R e s

Variable Reluctance Stepper : B! b & B & Manles
Fig. U) shows the basic form of the variable reluctance &epper motor.=———

With this form the rotor is made of soft steel and is cylindrical with four poles, Smear
. i.e. fewer poles than on the stator. When an opposite pair of windings has current=———_
switched to them, a magnetic field is produced with lines of force which pass '
from the stator poles through the nearest set of poles on the rotor. Since lines of
force can be considered to be rather like elastic thread and always trying to
shorten themselves, the rotor will move until the rotor and stator poles line up.
This is termed the position of minimum reluctance. This form of stepper generally
gives step angles of 7.5° or 15°.

v i

Permanent Magnet Stepper :

Fig. CQ.) shows die basic form of the permanent magnet motor. The motor
shown has a stator with four poles. Each pole is wound with a field winding,
the coils on opposite pairs of poles being in series. Current is supplied from a
d.c. source to the windings through switches. The rotor is a permanent magnet
and thus when a pair of stator poles has a current switched to it, the rotor will
move to line up with it. Thus for the currents giving the situation shown in the
Fig. the rotor moves to the 45° position. If the current is then switched so that
the polarities are reversed, the rotor will move a further 45% in order to line up
again. Thus by switching the currents through the coils the rotor rotates in 45°
steps. With this type of motor, step angles are commonly 1.8°, 7.59, 15°, 30°, 34°

or 90°.

P )U\IL,L



@ a) Cvloh'nt;fﬁ

f} C(Z) Permanent Magnet Stepper Motor
Hybrid Stepper :

‘Hybrid stepper motors combine the features of
and permanent magnet motors, having a perm
which are cut to have teeth Fig. (3 ) The rotor s
position in response to a pair of stator coils bei
0.9°and 1.8°. Such stepper motors are extensiv
applications, e.g. in computer hard disc drive

both the variable reluctance
anent magnet encased in iron caps
ets itself in the minimum reluctance
ng energised. Typical step angles are
ely used in high-accuracy positioning

Teeth on end Permanent
caps magnet

FI6 () Hybrid Motor Rotor
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CPU (central processing unit) :

o) hrjaes

5 s |
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Thed & Mok |

it controls and processes all operations within the PLC. It is supplied with

a clock with a frequency of typically between 1 and 8 MHz which determines
the speed of the PLC and prov1des the timing synchroru?atmn for all elements

in the system.

Bus system : This constitute of Address bus, control bus databus and I/O system
bus. This system carries information and data to and from the CPU and other.

elements.

A system ROM (Read only Memory)
operating system and fixed data.

: It gives permanent storage for the

//'//! Address bus MR i
i o | T Program
,4 s BN el B JULEE ) Pancl
R o llﬁmjﬁ:—i % | l\J L i i L i
N0 SR Y% % lxz_;_\_ufu VN |
1 User <i; é [ St Data Input/ , !
Battery } Program CPu iGJ | ROM i Output [« = [/‘/
| ram 3 At | i
AR T |
/YJ\} 7 < S \ \/ bl
Jdl i N \/,ﬁDﬂtabui__ T e b BB A AL }
_— l
TN 1/o System bus (T
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MICRO CONTROLLER

The micro controller is the integration of a micro processor with memory
location and timing/counter. Tt is also a single chip (or) Integrated Chip:

Characteristics :

1. Low cost 2. Small size

3. High reliable 4. Less power dissipates 2 V) endA
Advantages :

1. Limited amounts of ROM and RAM - These are widely used for embedded
control systems.

2. In Microwave Ovens - Control the timing and cooking functions.

3. In Automobiles - Cruise control, anticlock braking ignition control, keyless
entry, environment control, and air and fuel flow. S M

Disadvantages :

(i) Micro controller of clock speeds are slower than those used for micro
compufters.

(i) Some of the micro controller may not have enough speed or memory to

satisfy the needs of the application. 2. ™M CAMA

o v & Mol
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8.5.2 Bathroom Scales N

Consider the design of a simple weighing machine, i.e. bathroom scales.
The main requirements are that person can stand on a platform and the weight
of that person will be displayed on some form of readout. The weight should be
given with reasonable speed and accuracy and be independent of where on the
platform the person stands.

The following are the possible solutions
(i) Parallel leaf springs arrangement
Rack and pinion arrangement and
(ii) Use of microprocessor.
Two parallel leaf and Springs arrangement or (Rack and pinion arrangement):

To use the weight of the person on the platform to deflect an arrangement
of two parallel leaf springs as shown in Fig. 8.4 with such an arrangement the
deflection is virtually independent of where on the platform the person stands.
The deflection can be transformed into movement of a pointer across a scale by
using the arrangement shown in Fig. A race-and pinion is used to transform
the linear motion into a circular motion about a horizontal axis. This is then
transformed into a rotation about a vertical axis, and hence movement of a

pointer across a scale by means of a bevel gear. '
E-q\o\mod\m%: 2 Mo

Weight N : g\ Q.Q/ﬂ\’b \(j 1] chILL/)
l ointer making \ ‘QW . 6

[ ] across a scale / |
= l Moty

\\ -ﬂﬁ
\\F\ Bevel / /é_
Leaf Ll Pini Rack attached to
inion ;
Springs centre of spring
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Expected Value Checks : %"‘;\J\

Software errors are commonly detected by checking whether an éxpected

value is obtained when a specific numerical input is used. If the expected value

is not obtained then there is a fault.
Timing Checks :

This involves the use of checks that some function has been carried out
with in a specified time. These checks are commonly referred to as watch dog
timers. For example, with a 'PLC’, when an operation starts a timer is also started
and if the operation is not completed with in the specified time a fault is assumed
to have occurred. The watch dog timer trips, sets off an alarm and closes down
port or the entire plant.

Reversal Check :

Where there is a direct relationship between input and output values, the
value of the output can be taken and the input which should have caused it
computed. This can then be compared with the actual input.

- . Parity and Error Coding Checks :

This form of checking is commonly used for detecting memory and data
transmission errors. Communication channels are frequently subject to
interference which can affect data being transmitte. To detect whether data
has been corrupted a parity but is chosen to make the resulting number of 1s in
the group either odd (odd parity) or even (even parity). If odd parity then the
word can be checked after transmission to see if it is still odd. Other forms of
checking involve codes added to transmitted data in order to detect corrupt
bits.

Diagnostic Checks :

Diagnostic checks ae used to test the behaviour of components in a'system.
Inputs are applied to a component and the outputs compared with those which
should occur.
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