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Abstract: Hydraulic lift is the process by which some deep-rooted plants take in water from lower soil 

layers and exude that water into upper, drier soil layers. Hydraulic lift is beneficial to the plant 

transporting the water, and may be an important water source for neighboring plants.. 
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I. INTRODUCTION 

What is a Hydraulic Lift? 

A hydraulic lift is a device used to move objects by applying force created through pressure on a liquid within a 

cylinder, which in turn moves a piston upward. Incompressible oil is pumped into the cylinder, causing the piston to 

rise. When a valve opens to release the oil, the piston descends due to gravitational force. 

The principle behind hydraulic lifts is based on Pascal's Law, which states that any change in pressure applied to an 

incompressible liquid in a confined space is transmitted uniformly throughout the liquid in all directions.Pascal's Law 

and its application to hydraulics can be illustrated by the example below, where a small amount of force applied to an 

incompressible liquid on one side results in a larger force on the opposite side. 

Hydraulic systems offer precise control for high-force applications, are cost-effective, and efficiently utilize energy 

resources 

 

How do Hydraulic Lifts Work? 

A hydraulic system operates by exerting force on an incompressible liquid at one point, which then transfers this force 

to a second point. The system consists of two pistons connected through a pipe filled with oil. 

The image below illustrates the two pistons and their connection via a pipe. 

 
The diagram below depicts a basic hydraulic device mechanism. The handle on the right pumps incompressible oil from 

the reservoir into the high-pressure chamber in the center. As the oil is pumped in, the ram rises  
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Force Generated 

The force produced in a hydraulic system is related to the size of the pistons. If the smaller piston measures two inches 

and the larger piston measures six inches, which is three times larger, the force generated will be nine times greater than 

that of the smaller piston. Therefore, a small piston applying 100 pounds of force can lift 900 pounds with the larger 

piston. 

In this diagram, the piston on the left has a one-pound load and an area of one square inch. As it moves downward by 

ten inches, it is capable of lifting a ten-pound load on the piston on the right 

 
   

Parts of a Hydraulic System 

Hydraulic systems serve a wide range of purposes, but their fundamental principles and components remain consistent 

across different applications. The most crucial element of a hydraulic system is the fluid or liquid. According to the 

laws of physics, the pressure applied to the fluid remains constant as it is transmitted throughout the system. Below is a 

detailed explanation of each component of a hydraulic system. 

 

Hydraulic Circuits 

Hydraulic circuits manage the flow and pressure of the liquid within the system. The image below illustrates the various 

components of a hydraulic circuit. 
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Hydraulic Pump 

A hydraulic pump converts mechanical power into hydraulic energy. It creates a vacuum at the pump inlet, drawing 

liquid from the reservoir into the inlet line and then delivering it to the hydraulic system through the outlet. 

 
 

Hydraulic Motor 

A hydraulic motor is an actuator that converts hydraulic pressure into torque and rotational motion. It transforms the 

pressure and flow of hydraulic energy into rotational mechanical energy, much like a linear actuator converts hydraulic 

energy into linear movement. The pump delivers hydraulic energy to the motor, which then uses it to generate rotational 

force. 
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Hydraulic Cylinder 

A hydraulic cylinder converts the energy from hydraulic fluid into force. It generates pressure within the fluid, which is 

regulated by the hydraulic motor. 

 
  

Hydraulic Pistons 

Hydraulic pistons move linearly due to fluid pressure. In axial designs, multiple pistons are arranged in a circular 

pattern within a rotating housing 
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Hydraulic Fluids 

Hydraulic fluids transfer power within a hydraulic system. While most hydraulic fluids are either mineral oil or water, 

water was the original hydraulic fluid before mineral oil was introduced in the twentieth century. For applications 

requiring high temperature resistance or fire safety, fluids such as glycol ether, organophosphate esters, 

polyalphaolefins, propylene glycol, and silicone oil are used. 

 
 

What are the different types of hydraulic lifts? 

Hydraulic lifts, in their various forms, have become indispensable in numerous industries, from assisting patients with 

mobility to enabling accessibility for boarding buses. The applications of hydraulic lifts have expanded significantly in 

recent years. 

 

Table lifts 

Table lifts are used to move items from the floor to a workable level. Transportation companies use them to lift 

materials onto a truck bed or warehouse floor. 
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Personnel lifts 

Personnel lifts are designed to safely elevate individuals to various heights for tasks such as repairing electrical lines, 

placing inventory on shelves, or accessing control panels. They are commonly used in gyms, factories, and 

entertainment venues to lift staff for cleaning lights and ceilings. 

 
  

Fork lifts 

Forklifts are employed to transport materials at construction sites, warehouses, and factories, as well as for loading and 

unloading trucks and airplanes. They are designed to efficiently move items from one location to another. 

 
   

Medical lifts 

Medical lifts are used to adjust surgical tables, hospital beds, and monitoring equipment. Hospital beds equipped with 

hydraulic systems facilitate patient transport from rooms to treatment areas, allowing staff to easily adjust the bed’s 

height for improved accessibility and comfort. 
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Automotive lifts 

Automotive lifts are used to raise vehicles for repair and inspection. They are among the most robust types of hydraulic 

lifts, designed to handle the heavy weight of cars and trucks. 

 
   

Post car lifts 

Post car lifts are a variation of automotive lifts. The vehicle to be repaired is suspended between two posts with 

hydraulic drives that have four arms. They are designed to lift any type of vehicle. 

 
  

Platform lifts 

Platform lifts, or elevated work platforms, are larger versions of lift tables designed to support groups of workers. They 

provide a spacious and stable platform for various tasks at height 
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What are the safety regulations for hydraulic lifts? 

Hydraulic lifts are robust pieces of equipment designed to exert significant force. Both the Occupational Safety and 

Health Administration (OSHA) and the American National Standards Institute (ANSI) set stringent guidelines for their 

use. A fundamental requirement is that operators must be at least 18 years old and have undergone thorough training on 

the safe operation and potential risks associated with hydraulic lifts. 

 

Safety Tips 

*Understand and follow the manufacturer‘s instructions. 

*The lift should be marked with the name of the manufacturer and date of installation. 

*A repair log must be maintained. 

*Workers should stand to one side as the lift operates. 

*The load should rest squarely on the lift and not overload the lift‘s capacity. 

*Lifts must be kept away from overhead and grade level obstacles. 

*The floor under the lift should be free of oil or grease to prevent slipping hazards. 

*Avoid holes, trenches, slopes, or uneven terrain. 

*The lift must be at least10 feet away from electrical lines and power sources. 

*Oil levels on hydraulic lifts should be checked periodically. 

*Lifts should be removed from service if there are any indications of malfunctioning. 

 

II. CONCLUSION 

*A hydraulic lift moves objects using the force created by pressure on a liquid inside a cylinder that moves a piston 

upward. 

*The principle for hydraulic lifts is based on Pascal‘s law for generating force or motion, which states that pressure 

change on an incompressible liquid in a confined space is passed equally throughout the liquid in all directions. 

*Hydraulic lifts provide controlled and precision force. 

*The sturdy and durable design of hydraulic lifts has made them popular in a wide variety of industries. 

*The Occupational Safety and Health Administration (OSHA) and the American National Standards Institute (ANSI) 

have specific requirements regarding the operation of hydraulic lifts and training for operators. 

*Lift tables have become popular as work surfaces that can be positioned at the exact height necessary to package, 

assemble, organize, or position items 

 


