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ABSTRACT

Lifting attachments includes machines, attachments and accessories which lifts or lowers loads or people. The
choice of attachment depends on the load and working conditions. The given innovation is capable of lifting
solid loads. Plates or blocks of different dimensions, shapes and quantities can be loaded and unloaded. The
attachment is capable of lifting blocks of multiple cross sections like circle, square, rectangle, polygonal. Load
is lifted in two stages. Friction is used initially to lift the load a few centimeters off the ground. Then the locks
are attached and the load is supported on the lock clamps. There is only a minimum chance for failure

compared to the conventional lifting methods.

Industrial accidents are injuries are common where human intervention with machines is more. Manual load
lifting causes spinal injuries and posture disorientations in workers. Often disorientations, unbalance or
collapse of structures causes crushing and tumbling of loads. This often accounts for a large number of human
life and serious injuries. By minimizing human interaction in load lifting, loss of human life can be completely
avoided. Manual rigging of ropes and attachments demands workers to intervene in the process continuously. In
our invention, the complete process of loading, transport and unloading can be fully automated. Thus the

invention could also minimize industrial accidents.
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I. INTRODUCTION

Load lifting attachments are used in almost every field of engineering, manufacture and transport. Lifting
attachment carries loads or people from one place to another. Lifting attachments are mainly divided into hoists,
cranes, passenger lifts, forklifts, power shovels, telescopic handlers etc.[1]. There are also lifting accessories
which helps the loads to be attached to the lifting machine. The type of attachment or accessories chosen are
based on the type of loads and then working environment. The loads may be solid material like concrete, metal,

pallets, wood or they may be in loose form like sand, or debris. All the lifting attachments available in the
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industry are only capable of lifting a particular dimension or material. Our innovative design is only capable of
lifting solid loads. conventionally, the process of load lifting requires human interaction.

Today, a considerable amount of heavy loads are carried manually by workers. Most of the heavy loads are
lifted by cranes. This manual lifting is more prevalent in construction and small scale industries [2]. Manual
lifting possess a great threat to workers as they may develop skeletal and posture disorders. Majority of the
lifting attachment used in our industries require manual rigging and continuous human interaction. This
possesses a great threat to human life. Accidents and chances of failure like overturning are more when the
loads are heavy or unstable [3]. Improper fixation or environmental interactions may cause collapse in cranes or
machines which may crash or trap workers and employees. The most fatal injuries occur during handling and
lifting of loads [4]. In this invention, we aim to bring a universal load lifting attachment capable of lifting loads
of multiple shapes, dimensions and numbers. We also aim to make the load lifting process fully automated thus

reducing human intervention and accidents.

I1. OBJECTIVES

The prime objective of our innovation is to design a universal load lifting attachment capable of lifting different
shapes and sizes.
In addition, the projects have the following scientific objectives.

(i) To lift plates of various shapes ( circular, rectangular, polygonal, asymmetrical).

(if) To accommodate different size range depending on the extension of the device.

(iii) To make the fully automated rigging process.

(iv) To reduce human intervention in load lifting and unloading process and hence to reduce industrial

accidents.

I11. METHODOLOGY

The given universal load lifting attachment consist of four telescopic arms(1) ( Fig. 1) which can be controlled
electrically, hydraulically or pneumatically. They can be adjusted along their axis based on the shape and size of
the materials to be handled. Here the plates are of square cross section (2)( Fig. 2). The four arms are extended
using electrical motor (3)( Fig. 3) connected to bevel gears (4)( Fig. 3) of individual arm. Both hydraulic and
pneumatic actuators can be used when the material is asymmetric along axis. Friction pads (5)( Fig. 4) line the
inside of the vertical arm extension. When tightened the friction pads holds the corresponding work plates from
slipping. To prevent manual rigging of clamps and to lock the clamps, the plates must be lifted to around 20cm
from the ground. An external belt (6)( Fig. 5) is tightened around the tightening arm to get this initial lift for
locking. The belt is tightened by electric motor (8)( Fig. 5). A ratchet and pawl mechanism (7)( Fig. 5) prevent
loosening of the belt during the lift. As the tightened load is lifted few inches above the base, the locking clamps

(9)( Fig. 6) are engaged. Now the load rests on the four clamps and the load is totally safe to be moved around.
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Figure 1 Figure 2

Figure 3 Figure 4
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Figure 5 Figure 6

IV. CONCLUSION

In summary, the given design addresses the concern for a universal load lifting attachment for industries. The
given design is versatile and can be modified accordingly for the type of industry. Pneumatic, hydraulic and
electrical actuators can be used for adjusting the arms. The friction material used for tightening the load can also
be customized for the desired load and coefficient of friction. Another important aspect of the design is to make
the process fully automated. The elimination of human intervention in rigging and lifting process may prevent

loss of life and serious injuries in industries
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