
Agricultural and Biosystems Engineering, Iowa State University               Fall 2007

M:\Birrell\Lab10_Hydraulics_2007.wpd       

Simple Hydraulic Circuits and Controls

Objective:
To familiarize students with schematics and operation of simple hydraulic circuits.

Procedure:
 1).  Analyze and understand several hydraulic circuits in the following pages .  Schematic

diagrams and descriptions of circuits are attached.
2) Complete and submit answers to problems and questions included with the material.

Circuit 1. Basic Hydraulic Circuit

Evaluate and briefly describe the hydraulic flow and cylinder operation of this circuit when the control
valve is moved from the central position to the left position, and then from the central position to the right 
position.  Comment on the difference in extension and retraction speeds and forces.



Agricultural and Biosystems Engineering, Iowa State University               Fall 2007

M:\Birrell\Lab10_Hydraulics_2007.wpd       

Circuit 2. Regenerative Hydraulic Circuit

Evaluate and briefly describe the hydraulic flow and cylinder operation of this regenerative circuit when
the control valve is moved from the central position to the left position, and then from the central position
to the right  position.  Comment on the difference in extension and retraction speeds and forces.
Briefly describe the difference between a linear hydraulic cylinder and a regenerative one.  

a) Will a single acting cylinder work in either case and, if not, why not?  
 b) What differential piston area ratio is required for the regenerative system?  Will any other ratio

work?
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Circuit 3. Sequencing Hydraulic Circuit

Evaluate and briefly describe the hydraulic flow and cylinder operation of this circuit when the control
valve is moved from the central position to the left position, and then from the central position to the right 
position.  
a) Determine the sequence of cylinder extension and/or retraction as the control value is moved from the
center to left position
b) Determine the sequence of cylinder extension and/or retraction as the control value is moved from the
center to right position
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Circuit 4. Motor speed control Circuit

Evaluate and briefly describe the hydraulic flow and cylinder operation of this circuit when the control
valve is moved from the central position to the left position, and then from the central position to the right 
position.  
a) Determine whether the motor speed can be controlled in both directions by the flow control valve #10. 
Explain how the speed control works in both directions.
b) What is the reason for the two pressure relief valves shown directly below the motor.  Describe there
operations as the control vale #7 closes.
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Circuit 5. Motor speed control Circuit

Evaluate and briefly describe the hydraulic flow and cylinder operation of this circuit when the control
valve is moved from the central position to the left position, and then from the central position to the right 
position.  
a) Determine whether the motor speed can be controlled in both directions.  Explain how the speed
control works in both directions.
b)

i). Describe the sequence of events as the directional valve is move to its various positions.
ii). Is this an "open" or "closed" center system?
iii). Is the motor reversible or does it always run in the same direction?
iv). Can the motor speed be varied? How and when can it be varied?
v). Under what conditions can the motor speed not be varied?

Problems:

1. A double acting cylinder has a piston diameter of 2 inches and a rod diameter of 3/4".  The piston
stroke is 8 inches.

a) If oil can be supplied to either end of the cylinder at a pressure of 1000 psi and a flow of 3 gal/min,
calculate the force that can be developed and time of travel (in seconds) during extension and retraction.
b) Briefly explain why the forces and speeds are different during extension and retraction.
c) Show whether the power developed is the same or different during extension and retraction..  Use your
values of forces and time.


