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1. INTRODUCTION 
 


This instruction manual should be kept in a safe place for future 
reference. Read these instructions carefully: they contain vital 
information relating to the operation of the equipment. 


 
2. SYSTEM OVERVIEW 


 
The sensors are used to measure the rotation speed of the TES 
Demonstrator, a test machine available on Cranfield University to 
perform mechanical tests. The working system is composed of 6 main 
components, which are indicated in the Figure 1. 
 


 


 
Figure 1 – Working area 


 
1 Power supply 
2 Voltage regulator board 
3 Terminal block 
4 Sensor 
5 Breadboard 
6 Arduino board 
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The goal of this wiring is to allow the sensor to record gearbox data 
through the use of the Arduino platform. 
You will need to install properly the different wires with the help of this 
manual. 
 
3. TECHNICAL SPECIFICATIONS 


Electric connection 


 
• The system is using a power supply of 24 VDC, but the Arduino board can 


only support a voltage up to 5 VDC. Hence, we use a voltage reducer to 
lower the voltage 


 
• The terminal block is composed of 2 rows of 8 columns: each terminal is 


linked to the one from the same column, so there is no voltage exchange 
on the same line 


 
• The power supply provides both the Arduino board and the sensor 


 
• The wires of the proximity sensor are coloured in accordance with the 


following code: 
 


Brown  Voltage 
Black Signal 
Blue Ground 


 
  





		3. TECHNICAL SPECIFICATIONS Electric connection
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4. MAINTENANCE INSTRUCTIONS 


 


Set of instructions 
 


SET INSTRUCTIONS 
A Wire the power supply 
B Connect the power supply to the voltage regulator board 
C Connect the voltage regulator board to the terminal block 
D Connect the sensor to the terminal block 
E Connect the Arduino board to the installation 
F Prepare wires to install another sensor 


 


 
SET A: Wire the power supply 


 


1. Locate the power supply 
2. Head to the back of the power supply 
3. Locate the V2 and G2 terminals corresponding respectively to the +24V 


and -24V 
SEE PICTURE BELOW 


Tools: 
- Screwdriver 





		4. MAINTENANCE INSTRUCTIONS
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Figure 2 – Power supply V2 and G2 terminal 


4. Loosen the screws in front of the terminals V2 and G2 using the 
screwdriver of bit diameter ⊕#1  
! DO NOT UNSCREW THEM COMPLETELY, 2 or 3 counterclockwise 
rotations are sufficient 


5. Insert a red wire in the V2 terminal in the hole between the screw and 
the power supply 
SEE PICTURE BELOW 


 
Figure 3 – Red wire inserted in V2 port 


6. Insert a blue wire in the G2 terminal in the hole between the screw and 
the power supply 
SEE PICTURE BELOW 
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Figure 4 – Blue wire inserted in G2 port 


7. Tighten back the screws using the screwdriver (clockwise movement) 
 
 


SET B: Connect the power supply to the voltage regulator board 


 


1. Locate the voltage regulator board (VRB) 
2. Connect the crocodile end of the red cable connected from the power 


supply to the positive input of the VRB (noted as IN+) 
SEE PICTURE BELOW 


 
Figure 5 – IN+ crocodile cable wiring 


3. Connect the crocodile end of the white cable connected from the 


Tools: 
- Red crocodile clip to crocodile clip cable  
- White crocodile clip to crocodile clip cable  
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power supply to the negative input of the VRB (noted as IN-) using 
the crocodile clip 
SEE PICTURE BELOW 


 
Figure 6 – IN- crocodile cable wiring 


4. Connect one end of the red CC cable to the positive output of the VRB 
(noted as OUT+) 
SEE PICTURE BELOW 


 
Figure 7 – OUT+ crocodile cable wiring 


5. Connect one end of the white CC cable to the negative output of the 
VRB (noted as OUT-) 
SEE PICTURE BELOW 
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Figure 8 – OUT- crocodile cable wiring 


 
SET C: Connect the voltage regulator board to the terminal block 


 


1. Locate the terminal block 
2. Connect the other end of the red CC2 cable connected from the VRB 


to the first terminal of the terminal block located on its top left 
corner 
SEE PICTURE BELOW 


 
Figure 9 – Red crocodile cable terminal block wiring 


3. Connect the other end of the white CC2 cable connected from the 
VRB to the terminal block on the terminal located next to the first 
one, on the same line 
SEE PICTURE BELOW 
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Figure 10 – White crocodile cable terminal block wiring 


 
 


 


SET D: Connect the sensor to the terminal block 
 


 
1. Loosen the 3 screws on the second row of the terminal block in front 


of the previously connected terminals using the screwdriver 
SEE PICTURE BELOW 


Tools: 
- Proximity sensor 
- Screwdriver 
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Figure 11 – Terminal block screws to loosen 


2. Between each terminal, place the wires in the following order (from 
left to right): 


a. Brown wire (in the first terminal, in front of the terminal with 
the red cable) 


b. Blue wire 
c. Black wire 


SEE PICTURE BELOW 


 
Figure 12 – Sensor wires order 


3. Tighten the screw of the blue wire using the screwdriver 
 
SET E: Connect the Arduino board to the installation 
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1. Locate the breadboard 
2. Place the red wire coming from the breadboard in the first terminal 


where the brown wire (from the sensor) already is 
SEE PICTURE BELOW 


 
Figure 13 – Breadboard red cable wiring 


3. Place the black wire coming from the breadboard in the third terminal 
where the black wire from the sensor is 
SEE PICTURE BELOW 


Tools: 
- Screwdriver 
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1. Please enter your name. The following questions will be only used for the purpose of
the test and your data will be anonymised *

2.What is your gender? *
O Male
) Female

Prefer not to say

3.What is your nationality? *

4.What is your occupation? *
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Figure 14 – Breadboard black cable wiring 


4. Tighten the 2 terminal block screws using the screwdriver 
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5. TROUBLESHOOTING 


The wiring montage could fail to work. Before contacting the Expert 
Engineers, make sure that the problem cannot be solved easily using the 
following list. 


 


Failure Possible Cause Recommended action 
 
The unit can't 
switch on 


1. The terminal is 
not tightened Screw the terminal 


2. The wire is not 
connected Connect the wire 


Sensors are 
not providing 
data 


1. The connector is broken Replace the connector 
2. The cables are 
wrongly wired 


Verify the connections and 
redo them if necessary 





		5. TROUBLESHOOTING
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5.In which age group do you fall into? *

) Under 25 years old

O 25-35 years old

() 36-45 years old

() 46 - 55 years old

() More than 55 years old

6. Have you ever done any task related to electrical circuits? (e.g. wiring battery to
esistor and to LED)

7. Have you ever performed a cable wiring task before? (e.g. power supply to

sensor)

O Yes

O No

8. Have you ever used Augmented Reality before?
O Yes

O No
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9.1f you answered "yes" to the last question, how many times in the past 3 years have
you used augmented reality?

O Rarely

(O Occasionally
(O Frequently
O Very often

O Everyday

10.What application(s) are you sing augmented reality for?

11.Do you tend to remember instructions better when you learn by yourself or with an
instructor? *

© By myself

© with an instructor
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