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ABSTRACT:

A manually operated hydraulic forklift is a tool used to lift and move heavy loads with the help of a hydraulic system. The operator controls the lift using a hand
pump or lever. This forklift is easy to use, requires little maintenance, and is ideal for small spaces like warehouses or construction sites. It is cost-effective and
doesn't need electricity, making it a great option for environments where powered forklifts may not be practical.

I. INTRODUCTION

A manually operated hydraulic forklift is a mechanical device designed to assist in lifting and transporting heavy loads with minimal effort. It uses
hydraulic power, which is generated by a hand-operated pump or lever, to raise and lower the forklift's forks. This type of forklift is commonly used in
small-scale operations such as warehouses, workshops, and construction sites, where it provides a cost-effective and efficient solution for moving goods.
Unlike electric or fuel-powered forklifts, a manually operated hydraulic forklift does not require an external power source, making it easy to use in areas
with limited access to electricity. It is simple to operate, easy to maintain, and offers flexibility in a variety of settings, making it an essential tool in many
industries.

Il. LITERATURE SURVEY

1. Ravi G. Kaithwas :-

Ravi G. Kaithwas explained that forklifts are designed to carefully handle and transport materials. Sometimes, these machines need to be moved from
one work site to another. A regular sit-down forklift, which can lift up to 200 kg, can weigh as much as 100 kg itself. In smaller places like workshops,
homes, and farms, objects typically weigh no more than 150 kg. This research focuses on bridging the gap between the forklift's capacity and the needs
of these smaller work environments, such as warehouses, workshops, and construction sites. With some adjustments, a four-wheeled forklift design was
proposed. This design aims to make forklifts safer and more efficient in narrow spaces, showing how they can be better suited for such environments.

2. Anil A. Siqueira :-

Anil A. Siqueira described forklifts as small, homemade machines that can lift up to 200 kg. They are commonly used in warehouses and manufacturing
areas. Forklifts work by moving forward until the metal forks at the front slide under the load. The load is then lifted by operating the forks. This simple
design makes forklifts efficient for transferring goods.

3. Jian-Yi Wang :-

Jian-Yi Wang stated that forklifts are essential tools in logistics, helping with loading, unloading, and transporting goods in places like warehouses,
railway stations, and factories. The main problem with standard forklifts is that the large mast system in front of the driver blocks the view, which can
lead to accidents. Wang proposed a new forklift design that uses a multi-link lifting mechanism, which improves visibility and reduces the vehicle's
weight. This new system uses a flexible cable drive and rigid body guidance to make forklifts more fuel-efficient while providing the operator with a
clearer field of vision.

I11. RELATED WORKS

1. Hydraulic System Optimization Many studies have focused on enhancing the efficiency of hydraulic systems in manually operated forklifts.
Hydraulic pumps, cylinders, and fluid designs have undergone significant advancements to make lifting tasks easier for operators. Research by
Manohar and Pasha (2016) explored the optimization of hydraulic cylinder designs to increase lifting force while minimizing the energy required.
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Studies have shown that improving the hydraulic flow and pressure control systems can make the forklifts more energy-efficient, reducing manual
effort while improving load-lifting speed and stability.

2. Ergonomics and User Experience One of the significant areas of focus in manually operated hydraulic forklifts is operator ergonomics. As these
forklifts rely on manual labor for movement and control, reducing operator strain is vital. Research has investigated how ergonomic designs can
improve comfort and reduce fatigue during prolonged operation. For instance, modifications in handle design and the use of adjustable levers have
been explored to reduce the physical effort required during lifting and driving (Zhao et al., 2017). Further studies have focused on improving the
control mechanism by making it more intuitive and minimizing physical exertion, especially in models designed for extended use.

3. Safety Enhancements Safety in manually operated hydraulic forklifts is a critical consideration, especially when lifting heavy loads. Several works
have focused on improving the stability of these forklifts, as the manual operation often places significant strain on operators during lifting and
maneuvering. Research by Su et al. (2018) highlighted the need for improved load stability mechanisms and safety features to prevent accidental
tipping or load drops. Innovations such as anti-rollback systems, emergency stop mechanisms, and enhanced braking systems have been developed
to make these forklifts safer for use in various environments. Additionally, design improvements such as reinforced frames and more reliable locking
systems for lifting arms have been explored to prevent accidents during operation.

4. Hydraulic Fluid and Sustainability In manual hydraulic forklifts, the hydraulic fluid used plays a significant role in both efficiency and
environmental impact. Several studies have investigated more sustainable hydraulic fluids that are biodegradable, non-toxic, and environmentally
friendly. Researchers have also worked on designing systems that reduce fluid leakage, which can be a common issue in older forklifts. Studies
have shown that improving the sealing systems and fluid maintenance protocols can significantly reduce environmental damage and maintenance
costs (Chen et al., 2019). These efforts are part of a broader movement to make manually operated hydraulic forklifts more eco-friendly while
maintaining high performance.

5. Lifting Capacity and Load Handling The manual hydraulic forklift is designed to lift heavy loads, but optimizing lifting capacity while
maintaining ease of operation is an ongoing challenge. Much of the related research has focused on improving the lifting arms and the hydraulic
cylinders' design to support heavier loads with minimal manual effort. Works by Patel et al. (2020) proposed new designs for hydraulic cylinders
that could achieve higher lifting capacity while maintaining compactness, making the forklifts more efficient in tight spaces. Additionally, efforts
have been made to optimize the fork design for better load distribution and balance, reducing the risk of load slippage or damage during
transportation.

6.  Cost-Effectiveness and Maintenance Another important area of research is the cost-effectiveness and long-term maintenance of manually operated
hydraulic forklifts. Many studies have focused on reducing production and maintenance costs by simplifying the hydraulic system design and using
more durable components. Research has also explored ways to improve the longevity of hydraulic components, such as seals, pumps, and cylinders,
to reduce the need for frequent repairs and replacements. Findings suggest that standardizing certain parts and using high-quality materials can
significantly reduce overall operating costs, making manual hydraulic forklifts more affordable for small and medium-sized businesses.

IV. MATERIALS AND METHODOLOGY

1,1 Block Diagram: A manually operated hydraulic forklift is a type of material handling equipment that uses hydraulic power to lift heavy loads while
being operated manually. Unlike fully powered forklifts that may feature electric or internal combustion engines for both lifting and movement, manually
operated hydraulic forklifts rely on human effort to control movement and direction, but hydraulic force to handle the lifting process. These forklifts are
typically used in environments like warehouses, factories, and small businesses where smaller-scale, cost-effective lifting is needed..

Summery

A manually operated hydraulic forklift is a material handling device that utilizes hydraulic power for lifting heavy loads while being operated manually
for movement and direction. Unlike powered forklifts, which use engines or batteries for both lifting and driving, manually operated forklifts rely on the
operator to move the unit, but use hydraulic pressure to lift and lower heavy materials with minimal physical effort.

V. COMPONENTS:

1 Wheels
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Fig: Wheels

Solid tyres, also known as press-on tyres, are commonly used in the solid industry. They are made of solid rubber and do not require air pressure, making
them puncture-proof and resistant to running flat. These tyres operate on sites where any kind of liquid tends to spill on the floor.

2. Arm

Fig: Arm

As part of our ongoing commitment to offering our customers the best levels of support and service available, Kaup offer a comprehensive range of fork
arms.

From a comprehensive range of off the shelf ISO hook mount fork arms to specialty manufactured forks for any application, no job is to big or small. We
have built a reputation on excellent supply and quality. Specially manufactured fork arms can be supplied in a matter of days depending on your needs.

If you just need the blanks, we can help you out. Kaup can supply spark resistant fork arms, stainless steel fork arms, manually telescoping fork arms
and hydraulically telescoping fork arms. These can be supplied with special tapers, tips, widths, thicknesses, lengths, back heights and mounting. We can
supply a fork arm to suit any application or need and more importantly the right fork arm for your application.
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3. Hydraulic pump

Fig: Hydraulic pump

A hydraulic pump is a mechanical source of power that converts mechanical power into hydraulic energy (hydrostatic energy i.e. flow, pressure).
Hydraulic pumps are used in hydraulic drive systems and can be hydrostatic or hydrodynamic.

4. Carriage

Fig: Carriage

A forklift carriage assembly is the front-end ““platform” that moves up and down the mast and holds the load backrest, load forks and often, an attachment.
Pictured here, inside the green box, it is black section that holds the (yellow) load backrest and (red) load forks.

V1. ADVANTAGES:
Cost-Effective: - Building your own forklift can be significantly cheaper than purchasing a commercial model, especially if you can source materials or
use recycled components.

Customization: - You can design the forklift to meet your specific needs, whether it's the lifting capacity, height, or overall size, allowing for tailored
functionality.

Learning Opportunity: - Constructing a hydraulic forklift provides hands-on experience with mechanical and hydraulic systems, enhancing your skills
and knowledge.

Simplicity: - Homemade forklifts can be built with simpler mechanisms, making them easier to maintain and repair compared to more complex
commercial models.

Versatility: - You can modify the design for different tasks or attachments, such as forks, platforms, or specialized lifting tools, expanding its utility.
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Flexibility: - A homemade forklift can be adapted for various applications, whether for personal projects, small business needs, or unique tasks that
commercial forklifts might not accommodate.

VIIL. LIMITATIONS:

a) Limited Load Capacity
b)  Physical Effort Required

c) Not Ideal for Heavy or Complex Tasks

VIII. APPLICATIONS:

a)  Warehouses and Distribution Centers
b)  Retail Stores and Supermarkets
c)  Small-Scale Manufacturing

d) Construction Sites (Small Loads)

IX. Conclusion:

Manually operated hydraulic forklifts are simple, cost-effective tools for moving lighter loads in small spaces like warehouses and retail stores. They
reduce physical effort while being easy to maintain. However, they have limitations, such as slower speeds and lower load capacity. Despite this, they
remain valuable for businesses that need affordable and reliable equipment for material handling.
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