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Abstract: With the analysis of the current research situation of domestic and foreign 

garbage compression technology, combined with the purpose of this design, a garbage 

collection and compression device that can be used on trains and ships is designed. 

The main components of the device are hydraulic transmission control system, 

compression device, garbage collection device and so on. The hydraulic transmission 

control system uses a pressure control loop and a throttle speed control loop. The 

compression device provides compression by the hydraulic system to advance the 

wedge indenter to compress the waste. The garbage collection device is divided into a 

garbage collection box and a waste collection box. The press-fit device is characterized 

by good compression effect, good safety, good sealing, simple operation and low cost. 

The press-fit device can efficiently collect garbage on the way of trains and ships in real 

life, and has far-reaching significance for protecting the environment. 
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1.Introduction 

The train route is long, the ride time is long, and the domestic garbage will naturally be 

more. The train does not have special personnel to collect garbage. It is only fixed 

garbage collection site parking. The train has limited parking time [1]. Eventually, the 

garbage is not cleaned. The residual garbage will remain rotted and deteriorated in the 

compartment. The significance of the research is to develop a compression device that 

is small in size and can reduce the volume of waste and seal the garbage. 

 

2. Design Options 

The garbage enters the compression box from the garbage inlet 2, and after being 

filled, the hydraulic cylinder 1 drives the compression plate to the right. After the 

compression is completed, the compression door 3 is opened, and the compression 
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plate pushes the garbage from the compression box into the garbage can, completing 

the compression process. 

 

Fig 1. 1 hydraulic cylinder 2 garbage inlet 3 compression door 

 

The advantage of the scheme 1 is that the structure of the device is simple, and the 

problem of garbage delivery and waste export after compression is reasonably solved 

[2]. The disadvantage is that the compression box compression door 3 has good 

locking properties and cannot be opened when pressurized, and the pressure should be 

moderate. 

 

3.Design of Garbage Collection Press-fit Device 

The compression box uses a box for loading garbage and compressing garbage, and 

the left and right sides of the box body guide rails, so that the wedge-shaped indenter 

moves horizontally. The upper part of the cabinet is a garbage mouth and puts garbage. 

But the garbage contains corrosive substances. Over time, it will cause corrosion to the 

inside of the cabinet, causing rust and the equipment will not work properly. Therefore, 

the box material is stainless steel. Stainless steel is highly resistant to corrosion and has 

a smooth stainless-steel surface. 

Designing the bottom of the garbage collection crush box into V facilitates the 

collection and discharge of waste liquid. 

 

Fig 2. 

 

3.1 Compression Box 3D Illustration 

To compress the trash as much as possible, the indenter is designed to be wedge 

shaped [3]. The indenter consists of a wedge indenter and a pusher bar. There is a 

reinforcing plate on the inside of the box, and a hydraulic cylinder is supported on the 
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reinforcing plate. 

A variety of substances in the garbage, many with strong corrosive, strong corrosive 

substances damage the wedge-shaped indenter, in addition, the pushing mechanism 

will cause a lot of pressure. The above two wedge wedges need to be corrosion 

resistant and have a certain hardness. The material of the indenter is rubber [4], and 

the thickness is 30 mm. 

 

 

Fig 3. 

 

3.2 Indenter 3D 

3.2.1 Locking Device 

Bracket, hydraulic cylinder, locking clip. 

The locking cylinder is extended, the compression door is opened, the locking cylinder 

is retracted, and the compression door is closed and locked. 

 

Fig 4. 

 

3.3 3D Illustration of the Locking Mechanism 

3.3.1 Opening Mechanism Design 

The compression door is shown in Figure 3-5(b). Material: alloy steel, thickness: 30mm. 

Alloy steel not only has strong corrosion resistance but also high stiffness. 

 

a 
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b  

Fig 5. (a)open door hydraulic mechanism (b) compression door 

 

3.3.2 Assembly Master 

The overall dimensions of the device are shown in Figure 3-6: 1500mm ×  540mm ×  

1350mm, rubber gaskets are designed on the compression door and the door frame  

Garbage collection bin: The garbage collection bin is used to collect compressed 

garbage and is made of plastic material. 

 

 

a 

 

b 

Fig 6. (a) Assembly front view (b) Assembly left view 

 

Waste liquid collection box: collect the garbage waste liquid collected at the bottom of 

the tank [5]. A waste liquid hole is arranged at the bottom of the compression tank, and 

the plastic pipe is connected with the waste liquid tank inlet port, and the plastic 

material is used. 
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4. Analysis and Design of Power System 

4.1 Power System Analysis 

Generally, the output speed of the motor is generally high at 1200r/min. It cannot be 

used directly. It is necessary to design a speed reducer. However, this device requires a 

small size, so it is not suitable for installing the reducer. Then, the gear power is 

converted into compression force, and the connecting rod is added to the gear, which 

is larger in size and does not meet the design requirements. Moreover, the device needs 

to consider the pressure, and the high-density compression needs sufficient pressure 

to waste mechanical force by using a motor such as a reducer; secondly, the 

connecting rod has a higher requirement, which increases the volume of the device and 

does not meet the design requirements. After analysis, the hydraulic transmission is 

better. The hydraulic transmission also has the advantage that the compression can be 

stopped in a timely manner and the pressure is maintained. 

     The principle of hydraulic transmission: In the closed circuit, the hydraulic pump 

presses the hydraulic oil to push the piston to realize the transmission. 

The hydraulic system consists of: power, execution, control, auxiliary components and 

hydraulic fluid. 

1) Power components: powering the device; 

2) Actuator: Exercise under the action of hydraulic energy; 

3) Control element: adjust the pressure, flow and flow direction of the hydraulic oil; 

4) Auxiliary components: components such as pressure gauges, oil pipes and fuel 

tanks; 

5) Working medium: Hydraulic oil to achieve energy conversion. 

 

4.2 Hydraulic System Principle Design 

The function of the door opening mechanism is that after the compressed box is 

compressed, the compressed door is opened by the hydraulic cylinder to enable the 

garbage to be smoothly sent to the garbage collection box. 

The door opening mechanism uses a hydraulic control circuit. The hydraulic system 

shown is composed of a hydraulic pump, a three-position four-way electromagnetic 

reversing valve, a hydraulic cylinder, a sequence valve, a fuel tank, and a relief valve. 

Start the hydraulic pump 1 and cut the 3 three-position four-way electromagnetic 

reversing valve to the left position, at which time the hydraulic pump 1 boosts the oil 

supply; 
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1 Hydraulic pump 2 Relief valve 3 Three-position four-way solenoid reversing valve 4 

Sequence valve 5 Hydraulic cylinder 

Fig 7. Opening mechanism hydraulic diagram 

 

2) The hydraulic oil flows through the one-way sequence valve 4 into the 5 rodless 

chamber, and the piston of the 5 hydraulic cylinder is pushed at this time to close the 

compression door; 

3) Cut the 3 three-position four-way electromagnetic reversing valve to the neutral 

position, the system maintains pressure, and the door will remain stationary; 

4) Cut the 3 three-position four-way electromagnetic reversing valve to the right 

position, the hydraulic oil enters the rod cavity, and the compression door opens. The 

sequence valve ensures that the compression door does not fall due to gravity. 

Hydraulic system design of locking mechanism 

The hydraulic system of the locking mechanism adopts a throttle speed regulating 

circuit. Compressed hydraulic system consists of: hydraulic pump, three-position 

four-way electromagnetic reversing valve, relief valve, one-way throttle valve, fuel tank, 

locking hydraulic cylinder, oil pipe. 

1) The pump 1 is turned on, and the three-position four-way hydraulic valves 3 and 8 

are cut to the left position, so that the pump 1 is boosted and supplied with oil, and the 

speed can be adjusted by the 4 and 7 throttle valves at this time; 

2) The hydraulic oil enters the 5 hydraulic cylinders through the 4 and 7 one-way 

throttle valves, pushing the piston to the right, and the locking mechanism is opened; 

3) Cut the three-position four-way electromagnetic reversing valves 3 and 8 to the 

neutral position to keep the hydraulic system in pressure; 

4) When the 3 and 8 three-position four-way electromagnetic reversing valves are cut 

to the right position, the hydraulic oil enters the rod cavity, the piston moves to the left, 

and the locking mechanism is locked. 
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1.Hydraulic pump 2. Relief valve 3, 8 three-position four-way electromagnetic reversing 

valve 4, 7 throttle valve 5, 6 push hydraulic cylinder 

Fig 8. Hydraulic mechanism of locking mechanism 

 

5) When the 3 and 8 three-position four-way electromagnetic reversing valves are cut 

to the right position, the hydraulic oil enters the rod cavity, the piston moves to the left, 

and the locking mechanism is locked. 

 

4.3 Pushing Mechanism Hydraulic System Design 

The pushing mechanism is used to compress garbage. The pushing device pushes the 

indenter to repeatedly squeeze the garbage in the garbage collection and crushing box, 

and each compression process is kept under pressure and ensures slow compression. 

The purpose of this is to ensure that the indenter compacts the garbage to prevent the 

garbage from being loosely dispersed to ensure a good compression effect. 

The hydraulic system of the pushing mechanism adopts a throttle speed regulating 

circuit. Compression mechanism hydraulic system consists of: hydraulic pump, 

hydraulic cylinder, relief valve, three-position four-way electromagnetic reversing valve, 

one-way throttle valve, fuel tank. A throttle speed control loop is adopted. 

1) Start pump 1 and cut the 3 three-position four-way electromagnetic reversing valve 

to the left position. At this time, pump 2 boosts the oil supply. At this time, the speed 

can be adjusted by 4 throttle valves. 

2) The hydraulic oil flows through the 4-throttle valve into the left side of the 5 rodless 

chamber. At this point, the compressor starts to work to compress the garbage; 

3) Switch the 3 three-position four-way electromagnetic reversing valve to the neutral 

position and the system maintains pressure; 

4) Cut the 3 three-position four-way electromagnetic reversing valve to the right 

position of the hydraulic oil into the rod cavity, the volume of the rodless chamber is 

reduced, and the indenter is quickly reset. 



Volume 5 Issue 8 2018 

   23 

 

1.Hydraulic pump 2. Overflow valve 3. Three-position four-way electromagnetic 

reversing valve 4. Throttle valve 5. Hydraulic cylinder 

Fig 9. Pushing mechanism hydraulic diagram 

 

4.4 Overall Hydraulic System Diagram 

work process: 

1) The hydraulic pump 4 is opened, and the three-position four-way electromagnetic 

reversing valve of the two-door opening mechanism is adjusted to the right-position 

compression door to be closed, and the medium pressure is adjusted; 

2) Adjust the three-position four-way electromagnetic reversing valve of the 3-locking 

mechanism to the right position for locking; 

3) When the three-position four-way electromagnetic reversing valve is adjusted to the 

right position, the pressure is applied [6]. 

4) Adjust the three-position four-way electromagnetic reversing valve of the 3-locking 

mechanism to the left position, and lock it open; 

5) Adjust the three-position four-way electromagnetic reversing valve of the two-door 

mechanism to the left-position compression door to open, and adjust the 

three-position four-way electromagnetic reversing valve of the one pressing 

mechanism to the left position to push the garbage to the garbage collection box [7]. 

Then adjust the three-position four-way electromagnetic reversing valve of the 1 

pressing mechanism to the right position, and the indenter retreats. 

 

Pushing mechanism 2. Opening mechanism 3. Locking mechanism 4. Variable pump 5. 

Overflow valve 

Fig 10. Overall diagram of the hydraulic system of the vehicle-use domestic garbage 

collection press-fit device 
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5.Conclusion 

The garbage collection press device is characterized by high compression ratio, high 

efficiency, strong sealing, safety and reliability, simple structure, low cost and strong 

practicability. The device has strong practicability on the actual road, and can 

effectively collect garbage on the way of trains and ships, which has far-reaching 

significance for environmental protection and is in line with sustainable development. 

The main components of the device are hydraulic transmission control system, 

compression device, garbage collection device and so on. The hydraulic transmission 

control system adopts a directional control loop and a throttle speed control loop 

respectively. The compression device provides compression by the hydraulic system to 

advance the wedge indenter to compress the waste. The small size of the device is a 

major problem and it is easy for the staff to operate. 
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