Ieuan Hughes 		13/3/19



HNC in Electrical and Electronic Engineering

Dynamics control and Instrumentation
 
Dynamics control and Instrumentation assignment 1

Submission date: March 13th 2019

Student name: Ieuan Hughes 
Student ID: hug12810056



Task 1

Explain the key principles governing the measurement of stress in a load bearing structure. Discuss any factors likely to affect the quality of the measurement and how they might be mitigated.
Introduction

In the world of engineering the ability to measure stress on a load bearing structure is very important. All materials used in construction must be ‘up to scratch’ in order to be; safe to use, appropriate for the required task, energy efficient, light enough and strong enough. Therefore, knowing the right material to be used under stress conditions is important in every aspect of engineering and construction such as; buildings, bridges, the composite bow, pillars, beams, sea vessels, space craft and motor vehicles, everything designed by man must be made of the right material otherwise it would crack and buckle under the stress of operation and therefore fall apart. 
Stress & Strain 

Strain is when a force is applied to a body which causes that body to deform. It means deformation per unit length or fractional change and it has the symbol: 
Strain is either tensile (positive) or compressive (negative). Due to strain values being so small they are normally in expressed in the form x106 with the symbol 

 = Change in length 
 = Length 

Stress is the term used to compare the loading applied to a material with its ability to carry the load. Therefore it is important to test each material to its maximum permissible stress level to find out how much it can take in operation. Stress refers to force per unit area on a given plane within the body. Stress is given the symbol:  

 = Force 
A = Area


The Strain Gauge

There are many methods to measuring strain the most common is the strain gauge, a device which electrical resistance differs in proportion to the amount of strain in the device. An example of a strain gauge is the piezo resistive strain gauge which is a semiconductor device whose resistance varies nonlinearly with strain. 
When using a strain gauge it needs to obviously be mounted to the test specimen. If not properly mounted the strain gauge could have wrong readings making it inaccurate and therefore unreliable. A big drawback to the strain gauge is how sensitive it is to strain, which is called ‘gauge factor’ (GF). The definition of GF is: “the ratio of change in electrical resistance to the change in length (strain).”  
The formulae for this is 
The output we desire is for the resistance of the strain gauge to change only when strain has been applied. However, strain gauge material, as well as the specimen material which the gauge has been mounted to, is also affected by a change in temperature. To help with this problem strain gauge manufacturers attempt to minimize sensitivity to temperature by processing the gauge material to make up for the thermal expansion of the test material for which the gauge is measuring. While gauges which have been compensated for reduce the thermal sensitivity, they do not completely remove it. 
An example of this is a gauge which has been compensated for aluminium that has a temperature coefficient of 23 ppm/°C. With a nominal resistance of 1000 Ω, GF = 2, the equivalent strain error is still 11.5 µε/°C. That is why it is important to compensate gauges for temperature to keep them accurate and working correctly under test conditions.
Electrical Resistance type Strain Gauge

With an electrical resistance strain gauge, the device consists of a thin wire placed on a flexible paper tissue and is attached to many different materials to measure the strain of that material. In application, the strain gauge will be attached to a structure by using special cement. As mentioned earlier it’s important that the strain gauge is attached properly to the test material so that it is accurate. The gauge position will be in position that the gauge wires are aligned across the direction of the strain to be measured. I found that the wire used will be between 0.009 to 0.0025 centimetres. Then when a force is applies on that wire, then there occurs a strain on that wire which increases the length and decreases its area. This obviously changes the resistance of that wire. The change in resistance is proportional to the strain, and to measure this we use Wheatbridge.  
[image: ]
A full bridge circuit is used in applications where complimentary pair of strain gauges is to be bounded to the test specimen. A half bridge and full bridge circuit has more sensitivity than the quarter bridge circuit and so can be more accurate, but quarter bridge circuits are still mostly used for strain measurements because bonding a full and half bridge is more difficult.
This works by an external supply being given to the bridge. At the beginning, when there is no application of strain, the output measurement will be zero; and so, the bridge is balanced. With the application of stress to the device, the bridge will become unbalanced and produces an output voltage that is proportional to the input stress. This voltage is then taken and gives us an indication has to how much stress and been applied to the material. 
Below are diagrams of the application of a full bridge and quarter bridge circuit taken from ‘instrumentationtoday.com’:
[image: ]
The image on the left is of a quarter bridge circuit strain gauge and the image on the right is of a full bridge circuit strain gauge. 
To demonstrate how a quarter bridge strain gauge responds to force the diagram below helps to demonstrate. This also was taken from ‘instrumentationtoday.com’
[image: ]
Without any force being applied the circuit will be balanced as mentioned earlier. Then a downward force is applied, and the length of the strain gauge increases creating a change in the resistance. An output is produced which corresponds to the strain applied giving us a measurable reading. 

Strain Gauge Measurement 

The Wheatstone bridge as pictured below consists of four resistive arms with an excitation voltage Vex , that is applied across the bridge. 

[image: ]
     The output voltage of the bridge, Vo , will be equal to:

According to this equation the Vo will be zero. Because of this the bridge is said to be ‘balanced’. If there is a change in resistance of any arm of the bridge then this will result in a nonzero output voltage. Therefore, if we replace Rx in the picture above with an active strain gauge, any changes in the strain gauge resistance will unbalance the bridge and produce a nonzero output voltage. If the nominal resistance of the strain gauge is designated as RG, then the strain-induced change in resistance, ∆R, can be expressed as ∆R = .
 Assuming that R1 = R2 and R3 = RG, the bridge equation above can be rewritten to express VO/VEX as a function of strain in the quarter bridge circuit. Note the presence of the  term that indicates the nonlinearity of the quarter-bridge output with respect to strain.
[image: ]
[bookmark: _GoBack]Lead Wire Resistance 

The equations used earlier to work out strain disregard the resistance of the lead wires of the strain gauge itself. This could be because of a alteration in temperature which can create an error of a few . To counteract this problem there is a preferred connection as shown below:
[image: ]
In the picture above it can be seen that RL1 and RL3 are in adjacent terms of the bridge. This means if there are any changes in resistance due to a change in temperature then they cancel each other out. 


Strain Gauge Equations 

Due to there being different bridge configurations then there must be different equations to work out each strain gauge. In this section I will look at the different strain gauge equations. 
Simplified equation for unbalanced bridges:
Vr = 
Vex – excitation voltage

Quarter bridge strain gauge 
	
[image: ]
Equation:

Quarter Bridge 2 Strain Gauge 
[image: ]
Equation:



Half Bridge Strain Gauge 
[image: ]
Equation: 


Half Bridge 2 Strain Gauge 
[image: ]
Equation:


Full Bridge Strain Gauge 
[image: ]
Equation:



Full Bridge 2 Strain Gauge 
[image: ]
Equation:


Full Bridge 3 Strain Gauge 
[image: ]
Equation: 







Task 2
Design of a CNC Drilling Machine 
Consider that you are a design engineer tasked with designing part of a CNC drilling machine. 

Suitable Displacement Transducer 

Displacement is a simple variable. The value can be measured and is applicable to; velocity, force, torque etc. 
A Displacement Transducer is an electromechanical device which converts mechanical motion or vibrations, specifically rectilinear motion (an linear motion in which the direction of velocity remains constant and the path is a straight line) into a measurable current, voltage or electric signals. By measuring the displacement this indicates the direction of motion. The output signal of the displacement transducer signal is the measurement of the distance an object has travelled in millimetres or inches and can be either negative or positive. 
A suitable Displacement Transducer for the design of the CNC drilling machine would be the LVIT which stands for: Linear Variable Inductance Transducer, Pictured below. 
[image: ][image: ]
The way the device works is that it consists of a coil with a centre pickup or two coils wired in series with each other. A ferromagnetic core which moves inside a coil changes the behaviour of the coil with the change of position. In the centre position, it causes both coils to be influenced equally therefore showing the same impedance. If the core is moved from its centre position, the apparent impedance of the LVIT changes in both measuring coils inversely. Inductive displacement sensors like the LVIT are characterized by economical construction and therefore, productivity, more accurate and lower temperature drifts can be achieved easily. 
The output for this device:
0 to 10V output with 12 to 30V input, 35mA max;
4 to 20 mA (3-wire) output with 18 to 30 V input,
This transducer measures displacement and gives the feedback in the form of a voltage output so that the displacement can be measured. Therefore, this device can be used to help control the position of the drill of the CNC drilling machinery. 
Below is a diagram of the order of events when using a displacement transducer:
[image: ]

Use of a Stepper Motor

Using a Stepper Motor for the system of the CNC drilling machine will also be needed to help control the position of the drill. 
A stepper motor are DC motors that move in discrete steps (perfect for precise movements of the drill). They have multiple coils that are organized in groups called ‘phases. By energizing each phase in sequence, the motor will rotate, one step at a time. Using computer-controlled stepping, very accurate positioning and speed control can be accomplished. For this reason, a stepper motor is ideal for the control of the drill positioning. 
[image: ]
Open-loop control
A big advantage of the stepper motor is that it is suitable for open-loop control. When under open-loop control, the stepper motor is controlled using a pulse sequence with definite time interval, and the feedback to the sensor and the corresponding electronic circuit are unneeded in the control system. The benefits of this system is that it is low cost, so that the open-loop system can be widely used. 
[image: ][image: ]
[image: ]


Task 3

Compare and contrast Open and Closed loop control systems. 

Open Loop Systems
An open loop control system is a system which lack the automatic control measure which a closed loop control system has, rather it requires manual input and sometimes observation of the process in order to produce the correct and desired output. An example of an open loop system is a washing machine washing clothes. When dirty clothes are placed into the washing machine and it is turned ‘on’, it then goes through the process of adding water, spinning the clothes, rinsing the clothes and emptying the machine of water. The time and type of wash is selected by the individual operating the machine meaning it’s up to that person to choose the correct cycle based on their analysis of how dirty the clothes are. The problem with this ‘open loop system’ is that the washing machine will always come to the same output when ending the washing cycle regardless of if the clothes are clean or still dirty; the washing machine doesn’t know that. The condition of the clothes does not affect the outcome thus requiring manual input. 
[image: ]
Above is a block diagram of the order of events for an electrical clothes dryer, demonstrating an open loop control system. Looking at this example now of an electric clothes dryer, a disadvantage of a open loop system is that they are poorly equipped to deal with changes in the conditions which may reduce it’s ability to complete the task at hand. E.g. the dryer door is opened and heat is lost but the dryer continuous until the set time is up. This is due to no information being fed back to the input to maintain the needed temperature. To amend this problem there needs to be an operator to observe any errors in the system, another disadvantage of an open loop. To compensate for any disturbances ‘Feed Forward Control’ is adopted which puts manual steps in place in the case of a fault. 
Therefore, open loop systems and be summed up as; no compensation between actual and desired values, no self-regulation over the output value, each input determines a fixed order of events and any changes in the process which are not planned for do not change the outcome of the process. Open loop systems are just that, an open ended non-feedback system. 
[image: ]

Another simple example of an open loop system is a toaster:
[image: ]

A simple light switch is also a form of open loop systems 
[image: ]


Closed loop Systems 
A closed loop system is designed in order to be self-regulating, by feeding the output information back to the input the system and change its parameters in order to achieve the desired goal. The condition of the outcome being measured is called the ‘feedback signal’. That is why a closed loop system is also known as a ‘feedback control system’.
The benefit of a closed loop system is that they are made to automatically achieve the desired output condition by comparing to the actual output condition. It does this by generating an error signal which is the difference between the output and the input and feeding it back to the input. Below is a block diagram showing a closed loop system using the same example as before, an electric clothes dryer.
[image: ]
In the example above, this sensor would monitor the actual dryness of the clothes and compare it with the input which is the desired set point. Any error signal (error = required dryness – actual dryness) created is amplified by the controller, and the controller output makes the necessary correction to the heating system to reduce any error. For example if the clothes are not dry enough then the controller might increase the temperature or increase the time of the process. Or if the clothes are nearly dry it may reduce the temperature or decrease the time of the process so not to burn the clothes.
Therefore a closed loop system can be summed up as being to reduce errors by automatically adjusting the systems input, to improve stability, to be robust against external influences and to produce a reliable and repeatable performance.


A really interesting example of a closed loop system is us, the human body.
[image: ]
As you can see from the diagram above when we control our body e.g. our hand we are constantly sending signals back to adjust our final output, the position of our hand. 

Advantages & Disadvantages of Open and Closed systems
Open Loop System 
	Advantages
	Disadvantages

	Simple System
	Is not an automatic system

	Less components than closed system 
	Requires human input

	Easier to repair  
	Cannot change system based on output 

	Cheaper to produce 
	



Closed Loop System 
	Advantages
	Disadvantages

	Automatically adjusts process based on output
	More expensive to produce

	Provides feedback to input 
	Harder to fix 

	Does not require human input if there is a fault 
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the output measurement will be zero. Thus, the bridge s said to be balanced. With the application of a stress to

the device, the bridge will become unbalanced and produces an output voltage that is proportional to the input
stress
‘The application of a full bridge and quarter bridge strain gauge circuit is shown in the figure below
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Quarter And Full Bridge Strain Gauge Circuit
A quarter bridge output corresponding to the application of a force is shown below. Initially the circuit will be
balanced without the application of any force. When a downward force is applied. the length of the strain gauge

increases and thus a change in resistance occurs. Thus an output is produced in the bridge corresponding to the
strain

Quater-Bridge Strain Gauge Circut Working

stran gauge stran gavge
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There are many methods to measuring strain the most common is the strain gauge, a device which
electrical resistance varies in proportion to the amount of strain in the device. An example of  strain
gauge is the piezoresistive strain gauge which is a semiconductor device whose resistance varies
nonlinearly with strain.

‘What is important with strain gauges is that they are mounted properly onto the test specimen so
that the strain is properly and accurately measured. A fundamental constraint of the strain gauge is
its sensitivity to strain, which is known gauge factor (GF). The gauge factor s defined as the ratio of
change in electrical resistance to the change in length (strain).

SR/R _ AR/R

The formulae for this s GF = 177 =

‘What we want to happen is for the resistance of the strain gauge to change only in response to the
applied strain. However, strain gauge material, as well as the specimen material to which the gauge
is applied, will also respond to changes in temperature. Strain gauge manufacturers attempt to
minimize sensitivity to temperature by processing the gauge material to compensate for the thermal
expansion of the specimen material for which the gauge is intended. While compensated gauges
reduce the thermal sensitivity, they do not totally remove it. For example, consider a gauge
compensated for aluminium that has a temperature coefficient of 23 ppm/°C. With a nominal
resistance of 1000 0, GF = 2, the equivalent strain error s still 11.5 pie/°C. Therefore, additional
temperature compensation is important.

‘The Wheatstone bridge as pictured below consists of four resistive arms with an excitation voltage
Ve that is applied across the bridge.
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The output voltage of the bridge, Vs, will be equal to:

R3 R2

ve (R3 o mm) <
According to this equation the V, will be zero. Because of this e bridge is said to be balanced. Any
change in resistance in any arm of the bridge wil result in a nonzero output voltage. Therefore, f we
replace R in the picture above with an active strain gauge, any changes in the strain gauge
resistance will unbalance the bridge and produce a nonzero output voltage. If the nominal resistance
Of the strain gauge is designated as RG, then the strain-induced change in resistance, AR, can be
expressed as AR = RG X GF X ¢.

Assuming that R1 = R2 and R3 = RG, the bridge equation above can be rewritten to express VO/VEX
as a function of strain in the quarter bridge circuit. Note the presence of the 1/(1+GFec/2) term that
indicates the nonlinearity of the quarter-bridge output with respect to strain.
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that indicates the nonlinearity of the quarter-bridge output with respect to strain.
Navigation o
Lead Wire Resistance [Search document p-
The figures and equations in the previous section ignore the resistance in the lead wires of the strain gauge. While Rg +4R
ignoring the lead rsistances may be beneficial o understanding th basics of siain gauge measurements, doing 5o in Headings  Pages  Resus
T T e O oo
‘Suppose each lead wire connected to the strain gauge is 15 m long with lead resistance R, equal to 1 Q Therefore, the Task 1
lead resstance adds 2  of resistancetothat arm of the brdge. Besides adding an offct eror, the lead resistance also ntroducton
descusitzesthe output ofth bridge. From the strain cquationsat the end ofthis application note, you can scetha the P &
amount of desensitization is quantified by the term (1 + R, /R,). You can compensate for this crror by measuring the ress & Strain
lead resistance R, and using the measured value in the strain equations. However, a more difficult problem arises from The Strain Gauge
changes in the lead rsistance diue o temperature changes. Giv typical temperature cocfficients for copper wire,a Stain Gauge Measurement F1. Quarer Bridge
Slight change i temperature can generate  measurement ertor of several e P,
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By using two strain gauges in the bridge, the effect of temperature can be avoided. For example,
Figure 5 llustrates a strain gauge configuration where one gauge is active (RG + AR), and a second
gauge is placed transverse to the applied strain. Therefore, the strain has lttle effect on the second
gauge, called the dummy gauge. However, any changes in temperature will affect both gauges in the
same way. Because the temperature changes are identical in the two gauges, the ratio of their
resistance does not change, the voltage VO does not change, and the effects of the temperature
change are minimized.

b) Three-Wire Connection

Figure 8. Two-Wire and Three-Wire Connections of Quarter-Bridge Circuit Lead Wire Resistance

Signal Conditioning for Strain Gauges ‘The equations used earlier to work out strain ignore the resistance of the lead wires of the strain
gauge itself. To counteract this problem there is a preferred connection as shown bellow.

Strain gauge measurement involves sensing extremely small changes in resistance. Therefore, proper sclection and use

of the bridge, signal conditioning, wiring, and data acquisition components are required for relisble measurements.

Bridge Completion — Unless you are using a full-bridge strain gauge sensor with four active gauges, you will need to
complete the bridge with reference resistors. Thercfore, strain gauge signal conditioners typically provide half-bridge
completion networks consisting of tw high-precision reference resistors. Figure 9 diagrams the wiring of a half-bridge
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which is repeatable and reproducible. Other actions or movements will not alter
measurement accuracy. The LVDT is also highly reliable because the sliding core does
not touch the inside of the tube, and allows the LVDT to be in a completely sealed
environment.

LVIT's (Linear Variable Inductance Transducer)
consist of a coil with a center pickup or two coils
wired in series with each other. A ferromagnetic core
which moves inside  coil (immersion core) changes
the behavior (inductance) of the coil (halves) with the
change of position. In the center position, it causes
both coils to be influenced equally, thus exhibiting the
same apparent impedance. If the core is moved from
its center position, the apparent impedance of the
LVIT changes in both measuring coils inversely.
Inductive displacement sensors as LVITs are
characterized by economical construction and thus,
33 productivity, higher accuracy classes and lower
temperature drifts can be achieved relatively easily.

LDI-119: High Accuracy.
Displacement
Transducer/Motion Sensors
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Innovations and Applications

‘Some applications such as municipal water and waste
water operations, pulp and paper, industrial waste
water neutralization, and other process control
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Task 2

Suitable

isplacement Transducer

Displacement s a simple variable. The value can be measured and is applicable to; velocity, force,
torque etc.

A Displacement Transducer is an electromechanical device which converts mechanical motion or
vibrations, specifically rectilinear motion (an linear motion in which the direction of velocity remains
constant and the path is a straight line) into a measurable current, voltage or electric signals. By
measuring the displacement this indicates the direction of motion. The output signal of the
displacement transducer signal is the measurement of the distance an object has travelled in
millimetres or inches and can be either negative or positive.

A suitable Displacement Transducer for the design of the CNC drilling machine would be the LVIT
‘which stands for: Linear Variable Inductance Transducer.
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A suitable Displacement Transducer for the design of the CNC drilling machine would be the LVIT
‘which stands for: Linear Variable Inductance Transducer.
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In order to obtain an electrical output, a mixture of two or more methods is also used. For example, optical
methods using photo-detectors present the output as an electrical quantity like voltage, current and so on. Thus,

~ - 0O @ @ www.instrumentationtoday.com/tag/displacement-tra

the combined mechanical and optical method is desired.

Measurements can be made in the direct and indirect way. In direct method, the displacement is measured
directly. But indirect methods are mostly used as the associated variables like force, acceleration, torque, velocity

and so on can be obtained.

In electrical conversion method, the displacement is converted to an electrical quantity like vohtage or current. This.
value is then recorded or displayed on a screen.

Abasic displacement scheme is shown in the figure below.

l_ suppLy.
SiGNAL

DISPLACEMENT—|  MACHINE [  CONvERTER [l L SISMAL Ll pispav

Displacement Transducer . InstrumentationToday.com

Displacement Transducer
‘Some of the most commonly used methods are listed and explained below. Though some of these methods can
be used for the measurement of other physical quantities, the electrical signals derived from such transducers.
always depend on a

lacement parameter.

- Linear Potentiometer Transducer

inear Motion Variable Inductance Transducer

+ Proximity Inductance Transducer y
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Use of a Stepper Motor

Using a Stepper Motor for the system of the CNC drilling machine will also be needed to help control
the position of the drill

A stepper motor are DC motors that move i discrete steps (perfect for precise movements of the
drill. They have multiple coils that are organized in groups called ‘phases. By energizing each phase
in sequence, the motor will rotate, one step at a time. Using computer-controlled stepping, very
accurate positioning and speed control can be accomplished. For this reason a stepper motor is ideal
for the control of the drill positioning.
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ideal for the control of the drill positioning.

Open-loop control

A big advantage of the stepper motor is that it is suitable for open-loop control. When under open-
loop control, the stepper motor is controlled using a pulse sequence with definite time interval, and
the feedback to the sensor and the corresponding electronic circuit are unneeded in the control
system. The benefits of this system is that it is low cost, so that the open-loop system can be widely
used.
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Open-loop control

A big advantage of the stepper motor is that it is suitable for open-loop control. When under open-
loop control, the stepper motor is controlled using a pulse sequence with definite time interval, and
the feedback to the sensor and the corresponding electronic circuit are unneeded in the control
system. The benefits of this system is that it is low cost, so that the open-loop system can be widely
used.
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or measure the condition of the output signal, which is the dryness of the clothes. Then
the accuracy of the drying process, or success of drying the clothes will depend on the

experience of the user (operator).

However, the user may adjust or fine tune the drying process of the system at any time by
increasing or decreasing the timing controllers drying time, if they think that the original
drying process will not be met. For example, increasing the timing controller to 40
minutes to extend the drying process. Consider the following open-loop block diagram.

Open-loop Drying System

Electical
Energy
Desired Actual
Time eamg | P Dryness
> Timer o > Clothes >
(nput)  (Controller) (Output) (Process)

Then an Open-loop system, also referred to as non-feedback system, is a type of
continuous control system in which the output has no influence or effect on the control
action of the input signal. In other words, in an open-loop control system the output is
neither measured nor “fed back” for comparison with the input. Therefore, an open-loop
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output s returned “back” to the input to form part of the systems excitation.
HNC 2% Year 28/11/18

Closed-loop systems are designed to automatically achieve and maintain the desired output condition by
comparing it with the actual condition. It does this by generating an error signal which s the difference

between the output and the reference input. In other words, a “closed-loop system” is a fully automatic jgned in order to be self-regulating, by feeding the output information
and change its parameters in order to achieve the desired goal. The
|eing measured is called the ‘feedback signal’. That is why a closed loop
leedback control systerr’.

control system in which its control action being dependent on the output in some way.

So for example, consider our electric clothes dryer from the previous Open-loop tutorial. Suppose we used a
. . . ) system s that they are made to automatically achieve the desired
sensor or transducer (input device) to continually monitor the temperature or dryness of the clothes and it the avtual ovtput condtion 1t docs tis by generating am eror

feed a signal relating to the dryness back to a temperature controller as shown below. e between the output and the input and feeding it back to the input.
jowing a closed loop system using the same example as before, an electric

Closed-loop Control

Blectrical
Eneray Actual
Desired o st
Dryness
»{ Conroller S »|  Clothes >
s jements.
(Output)

Feedback Loop

Closed-loop Control System

This sensor would monitor the actual dryness of the clothes and compare it with (or subtract it from) the
input reference which is the desired set point. Any error signal (error = required dryness - actual dryness)
created is amplified by the controller, and the controller output makes the necessary correction to the
heating system to reduce any error. For example if the clothes are too wet the controller may increase the
temperature or drying time to compensate. Likewise, if the clothes are nearly dry it may reduce the
temnerature or ston the nrocess so as not to overheat or burn the clothes. etc.

More info
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The Councils of the University of Wales and the University of Wales Trinity Saint
David have announced that both universities will collaborate with Jesus College,
Oxford University, as part of a strategic alliance to foster new opportunities to
promote Celtic and Welsh Studies.

Prifysgol Cymru
Y Drindod Dewi Sant

University of Wales
Trinity Saint David

Building on the work and expertise of the University of Wales' Centre for Advanced
Welsh and Celtic Studies, Geiriadur Prifysgol Cymru: A Dictionary of the Welsh
Language and UWTSD's Faculty of Humanities based in Lampeter, this will be a
strategic development over a five-year period that will promote research and teaching
atan intemational level

Professor Medwin Hughes, DL, Vice Chancellor said "Sir John Rhys's Chair of Celtic is
recognised as a major destination for Celtic scholarships around the world. This is a
special opportuntty to re-establish this historic Chair building on the long tradition that
has existed between Wales and Jesus College in the field of Celtic and Welsh Studies

"Our collaboration with Jesus College offers us a unique opportunity to build academic
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