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                           Abstract. In this paper, the authors present hydraulic and electro-hydraulic simulations of the 

circuits needed for ALARS (Automated Launch and Recovery System).  In fact, the ALARS is 

used to launch the side-scan sonar into the sea. First hydraulic circuit has the following devices: 

tank, filter, fixed displacement pump, check valve, 4/3- way valve with two buttons, throttle valve, 

pressure relief valve and hand lever valve, tanks reservoir, filter and double acting cylinder (Cy 1-

1). Afterwards, second hydraulic circuit has the following devices: pump unit, 4/2-way hand lever 

valve, throttle valve and two double acting cylinders (Cy 2-1 and Cy 2-2). Forward, the first 

electro-hydraulic circuit has the following devices: lamp, valve solenoid, pressure relief valve, 

double acting cylinder (Cy 3-1), throttle valve, 4/2-way solenoid valve, fixed displacement pump, 

valve displacement pump and tanks. Ultimately, the second electro-hydraulic circuit has the 

following devices: tank, pump unit, pressure relief valve, double acting cylinders (Cy 4-1 and Cy 

4-2), relay, valve solenoid, and lamp. 
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1.  Introduction 

The side-scan sonar is a type of sonar that is used to efficiently create an image of large areas of the sea 

floor. Besides, this device is used for mapping the sea floor for a variety of purposes: identification and 

detection of underwater objects or bathymetric characteristics, Figure 1. 

 

 
Figure 1. Side-scan sonar 

 

The ALARS (Automated Launch and Recovery System) has the role of launching/recovering a side-

scan from the sea, Figure 2.  
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To launch a side-scan sonar in the sea, the ALARS uses a hydraulic installation. Likewise, to recover 

side-scan sonar from the sea, the ALARS, must use the hydraulic system, [1]. 

 

 
Figure 2. Automated Launch and Recovery System 

Depending on the weight, ALRS can use a single hydraulic cylinder or two hydraulic cylinders, [2]. 

2.  The ALARS with hydraulic circuits 

All hydraulic circuits are connected to the ship’s compressor, [2]. 

The first hydraulic circuit designed for ALARS,  use only one cylinder (Cy 1-1), Figure 3. 

 

 
Figure 3. First hydraulic circuit of ALARS 

 

In the table below there are given eleven components of devices used in the first hydraulic scheme.  

 

Table 1: The devices of the first hydraulic scheme 

Description Number of components 

Tank 3 

Filter 1 

Fixed displacement pump 1 

Check valve 1 

4/3 -way valve with two buttons 1 

Throttle valve 2 

Pressure relief valve 1 

Double acting cilynder  (Cy 1-1) 1 



 

 

 

 

 

 

In the first hydraulic circuit, the B1 and B2 buttons belongs to the 4/3-way valve. When the operator 

presses the B1 button, the piston rod moves from point a_0 to point a_1, Figure 4.  

The piston rod is part of double acting cylinder (Cy 1-1), [3]. 

 

 
Figure 4. First hydraulic circuit of ALARS. Simulation I. 

 

After that, the operator presses the B2 button, the piston rod return from point a_1 to point a_0, because 

the 4/3-way valve is equipped with two springs, Figure 5. 

 

 
Figure 5.  First hydraulic circuit of ALARS. Simulation II. 

 

The diagrams given show variation of the following functional parameters of the pneumatic (Cy 1-1), 

from ALARS: position(x) and velocity(y), Figure 6. 



 

 

 

 

 

 

 
Figure 6. Diagram of first hydraulic scheme 

 

The second hydraulic circuit studied uses two cylinders from ALARS, Figure 7.  

 

 
Figure 7.  Second hydraulic circuit of ALARS 

 

In the table below there are given eight components of devices used in the second hydraulic scheme.  

 

Table 2: The devices of the second hydraulic scheme 

Description Number of components 

Pump unit 1 

4/2-way hand lever valve 1 

Throttle valve 4 

Double acting cilynder  (Cy 2-1 and Cy 2-2) 2 

 

The second hydraulic circuit designed for ALARS,  uses two cylinders (Cy 2-1 and Cy 2-2), Figure 7. 



 

 

 

 

 

 

If the technician presses B3 button which belong to 4/2-way hand valve, then the cylinders open 

together. In this case, the piston rods (Cy 2-1) moves from point a_2 to point a_3 and the piston rods 

(Cy 2-2) moves from point a_4 to point a_5, Figure 8.  

 

 
Figure 8.  Second hydraulic circuit of ALARS. Simulation I. 

 

If the technician presses B4 button which belong to 4/2-way hand valve, then both pistons return to 

their starting points, Figure 9. 

 

 
Figure 9.  Second hydraulic circuit of ALARS. Simulation II. 



 

 

 

 

 

 

 

In the table below there are given eight components of devices used in the second hydraulic scheme.  

 

Table 2: The devices of the second hydraulic scheme 

Description Number of components 

Pump unit 1 

4/2-way hand lever valve 1 

Throttle valve 4 

Double acting cilynder  (Cy 2-1 and Cy 2-2) 2 

 

The second hydraulic circuit designed for ALARS,  uses two cylinders (Cy 2-1 and Cy 2-2), Figure 9. 

If the technician presses B3 button which belong to 4/2-way hand valve, then the cylinders open 

together, [4].  

In this case, the piston rods (Cy 2-1) moves from point a_2 to point a_3 and the piston rods (Cy 2-2) 

moves from point a_4 to point a_5, Figure 10.  

 

 
Figure 10.  Second hydraulic circuit of ALARS. Simulation I. 

 

If the technician presses B4 button which belong to 4/2-way hand valve, then both pistons return to 

their starting points, Figure 11. 

 

 
Figure 11.  Second hydraulic circuit of ALARS. Simulation II. 



 

 

 

 

 

 

3. The ALARS with electro-hydraulic circuit 
 

Modern ALARS with side-scan sonar uses electro-hydraulic circuit, [4]. 

The first electro-hydraulic circuit designed for ALARS, use only one cylinder (Cy 3-1), Figure 12. 

 

 
Figure 12. First electro-hydraulic circuit of ALRS 

 

In the table below there are given twelve components of devices used in the first hydraulic scheme. 

 

  
Figure 12. First electro-hydraulic circuit of ALARS. Simulation. 

 

In order to operate the electro-hydraulic circuit shown in figure 12, having one hydraulic (Cy 3-1). In 

this case, the first time the technician has to press B5 button. The piston rods moves from point a_6 to 

point a_7 and lamp shows a red signal (labor protection).  Afterwards the piston rod return to point a_6, 

because 4/2-way solenoid valve has spring, Figure 12.   

 



 

 

 

 

 

 

Table 3: The devices of the first electro-hydraulic scheme 

Description Number of components 

Tank 3 

Valve displacement pump 1 

Fixed displacement pump 1 

4/2 -way solenoid valve  1 

Throttle valve 2 

Double acting cilynder  (Cy 3-1) 1 

Pressure relief valve 1 

Valve solenoid 1 

Lamp 1 

 

In order to operate the electro-hydraulic circuit shown in figure 13, having two hydraulic cylinders (Cy 

4-1 and Cy 4-2). In this case, the technician has to press B6 button.  

 

 
Figure 13. Second electro-hydraulic circuit of ALARS. 

 

In the table below there are given eleven components of devices used in the second-hydraulic scheme. 

 

Table 4: The devices of the second electro-hydraulic scheme 

Description Number of components 

Tank 2 

Pump unit 1 

Pressure relief valve 1 

4/2 -way solenoid valve  1 

Double acting cilynder  (Cy 4-1 and Cy 4-2)  

Relay 1 

Valve solenoid 1 

Lamp 1 

 

The piston rods moves from point a_8 to point a_9 respectively point a_10 to point a_11. The lamp 

shows a red signal, for crew protection.  

 



 

 

 

 

 

 

 
Figure 14. Second electro-hydraulic circuit of ALARS. Simulation. 

 

Afterwards the piston rods returns to point a_8 and respectively point a_9, because 4/2-way solenoid 

valve has spring, Figure 14.   
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5.  Conclusion  

 

The advantage of ALARS is that it can be mounted on any reserach vessel. 

Moreover, the hydraulic system for an ALRS is designed so that: 

 Ensures the operation of the winch; 

 Ensures the operations of a telescoping A-frame c/w umbilical sheave. 

In fact, the hydraulic and electro-hydraulivc installations at ALRS, must operate at extreme 

temperatures.  

If it fails electro-hydraulic circuits can then lose side-scan sonar. 

In the future, we want to develop circuits for ALARS. 
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