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SOURCE REFERENCES 

 

Demonstration by a competent person, e.g. a Training Officer. 

Fundamentals of service for “hydraulics” by John Deere. 

FESTO – Basic Level Textbook 
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SELF TEST 1 

1.  What is the main difference between a pneumatic system and a hydraulic system? 

  

  
 

2.  What is the functions hydraulic oil? 

 a.   

 b.   

 c.   

 d.   

 e.   
 

3.  Which is easily compressible, air or oil? 

  
 

4.  Explain the two factors that can affect the operation of an hydraulic system. 

  

  

  

  

 

Refer to your notes to check your answers. 

 

Ask your Training Officer to check your work and if it is correct, to sign below. 

 

LEARNER TRAINING OFFICER 

DATE :  DATE : 

SIGNATURE :  SIGNATURE :  
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2. BASIC HYDRAULIC CIRCUITS COMPONENTS 

 

ITEM / TASK: Basic hydraulic circuit. 

 

DESCRIPTION: 

The basic hydraulic circuit consists of the following parts. (See Fig 1) 

A. Reservoir / tank 

B. Pump 

C. Valves 

D. Actuator (cylinder) 

 

 

 

 

 

 

 

 

 

 

FIG 1. 

 

A. Reservoir / tank 

The function of the reservoir is: 

a. store the oil, 

b. dissipate the heat from the oil, and 

c. Settle out contaminants in the oil. 

 

a. Storing the oil. 

In a pneumatic system the return air is discharged into the atmosphere.  This is 

impossible in a hydraulic system. Therefore, the return oil is returned to the reservoir / 

tank and is circulated from the reservoir / tank to supply the pump. 
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b. Dissipating heat from the oil. 

The walls of the tank are used to dissipate the heat from the oil. Baffles in the tank 

causes the oil to flow around the walls of the reservoir and prevents the hot returning 

oil in the circuit from flowing directly to the suction. (Fig 2) 

 

 

  

 

 

 

 

 

 

 

FIG 2. 

 

This retarding action allows the oil to cool down before it continues through the 

system. Baffles also assist in the settling of dirt and water in the oil. In addition the 

baffles remove air bubbles which cause cavitation in the pump, from the oil.   

 

NB: Cavitation will be dealt with in HYD-2 

 

c. Settling out contaminants in the oil. 

Filters, strainers and magnetic plugs are used to keep the dirt out of, or to remove it 

from, the oil. The filters are used to remove very fine particles from the oil. They may 

be mounted on the suction or the return line. (Fig 3) 

 

 

 

 

 

 

 

FIG 3. 
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The construction of the filtering element on the suction side must allow more oil 

through than the filter on the return line. The reason for this is to prevent the pump 

suffering from oil starvation and thus causing cavitation. The suction filter must always 

have a by-pass valve.  The suction line is the pipe between the reservoir and the 

pump. The return line is the pipe between the control valve and the reservoir. 

 

NB: Before any inspection, topping up with oil or repairs are carried out on the reservoir, 

the area around the section to be worked on must be thoroughly cleaned. 

 

Care must also be taken not to mix the oil with other types, e.g. if a filler can, 

 normally used for dispensing lubricating oil, is to be used, it must first be cleaned 

 properly before filling it with hydraulic oil. 

 

If a plain cap (See Fig 4) is fitted to the tank, the reservoir must be fitted with an air 

vent.  This air vent will allow the reservoir to breathe as theoil expands and contracts. 

The vent is also fitted with a filter to keep out dirt. 

 

Strainers are used to remove large particles from the oil. They are normally fitted 

under the filler cap. See Fig 5. 

 

 

 

 

 

 

 

 

 

 

 

FIG 4.       FIG 5. 
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Magnetic plugs are normally fitted at the bottom of the reservoir. (Fig 6) They are used 

to remove metal particles from the oil. 

 

 

 

 

 

 

 

 

FIG 6. 

 

The symbol for a vented reservoir is shown in Fig 7. 

 

 

 

 

FIG 7. 

 

The symbol for a pressurised reservoir is shown in Fig 8. 

 

 

 

 

FIG 8. 

 

NB: Ask your training officer to explain why more than one reservoir is sometimes shown 

on a schematic diagram. 
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B. Pump 

A pump is normally driven by an electric motor or an internal combustion engine. 

Therefore it converts either electrical or mechanical energy into hydraulic energy. The 

main function of the pump in a circuit is to maintain the flow of liquid. 

 

C. Valves 

The functions of the valves are to control: 

 the direction in which the oil will flow, 

 the pressure in the circuit, and 

 The amount of oil that will flow through the circuit or any portion of it. 

 

The different types of valves used will be described in detail later. 

 

D. Actuators 

The actuator, which can be either a cylinder or a hydraulic motor, converts hydraulic 

energy into mechanical energy. 

 

Cylinders are used where linear motion is required and motors are used for rotary motion. 

 

 

 

 

 

 

 

DO THE SELF TEST ON THE NEXT PAGE 

BEFORE ATTEMPTING THE ASSESSMENT. 
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SELF TEST 2 

1.  Identify the four basic components in a hydraulic circuit and describe their functions. 

 Component Functions 

 

 

 

  

  

 

 

 

  

  

 

 

 

  

  

 

 

 

  

  
 

 

Refer to your notes to check your answers. 

 

Ask your Training Officer to check your work and if it is correct, to sign below. 

 

LEARNER TRAINING OFFICER 

DATE :  DATE : 

SIGNATURE :  SIGNATURE :  

 

 

REMEMBER ALWAYS WORK SAFE 

Once you have passed the entire  

       practices, you are now at liberty to  

       request a Formative Assessment from 

       your Assessor. 

 
 


