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Abstract  

Weight lifting machine is a machine, generally 

equipped with a chain rope or wire rope used for 

lifting the material. It is use for lifting heavy things. 

This machine moves load beyond the normal 

capability of a human. On search it was found that 

weight lifters needs mounting support for its 

operation to a hard surface, some machines requires 

manual held rotation to lift weight after mounting. 

Hence if someone wants to lift weight in different 

location in same balcony, User has to unmount from 

existing place and should mount in other location. 

This paper explains the use of a portable lifter 

machine gun like structure with a handle as a grip to 

engage weights upto 20 kg. 
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I. INTRODUCTION 

Automatic portable lifter device is a machine, 

generally equipped with a chain rope or wire rope 

used for lifting the material. It is used for lifting 

weights up to 20 kg. The weight lifting machine for 

lifting heavy loads was invented by the Ancient 

Greeks. The archaeological record shows that no later 

than 515 BC distinctive cuttings for both lifting tongs 

and irons begin to appear on stone blocks of Greek 

template. The development of engineering over the 

years has been the study of findings ever more 

efficient and convenient means of pushing and 

pulling, rotating, thrusting and controlling load, 

ranging from a few kilograms to thousands of tones. 

On search it was found that weight lifters needs 

mounting support for its operation to a hard surface, 

some machines requires manual held rotation to lift 

weight after mounting. Hence if someone wants to 

lift weight in different location in same balcony, User 

has to unmount from existing place and should mount 

in other location. What is need, it is a portable handy 

device used to engage weights from certain height 

without manual hand held rotation and mounting 

issues [1 – 12]. The present project aims to use a 

portable lifter machine gun like structure with a 

Handle as a grip to engage weights up to 20 kg. 

II. STATEMENT OF THE PROBLEM 

The prior device needs mounting support and bulk 

in weight, an individual may not be able to relocate 

this device easily.  

It requires manual hand held rotation to lift weight. 

These devices cannot change direction of movement 

while engaged in lifting. 

It contains heavy motors which needs power supply 

of 250V. it's difficult to carry power chords to desired 

lifting location and again hand held rotation if power 

cuts.  

III. OBJECTIVES OF THE PROJECT 

To provide portable device to lift higher weights 

from certain height  without any issues of mounting 

the device. 

To provide easy operational device used by 

younger to older generation. 

To make completely portable by using rechargable 

battery, so that user can carry anywhere and start 

lifting weight just using forward/reverse buttons in 

seconds.  

IV. LITERATURE REVIEWS 

Sunil Tiwari et al. [1] in their paper have explained 

that ladle hooks attached to spreader / ladle beam are 

used primarily to lift liquid metal ladles & transport 

molten metal safely in the steel industry. The 

objective of this project is to design the laminated 

ladle hook and optimization of the same by 

employing finite element analysis tool without 

compromising on the strength and keeping the safety 

within the specified limits as per the standard codes. 

The conditions in the area surrounding a site, in 

certain cases constraints apply to the use of weight 

lifting machines in construction [2]. The weight 

lifting machine operating field control system uses an 

automatic tracking total station to measure in real 

time the position of the end of a weight lifting 

machine's boom. The operating range of the weight 

lifting machine is set by a computer which uses data 

on the real time position of the boom to determine 

whether it is within the safe area. 
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The Modular-based heavy construction projects are 

recognized as faster, safer, and more efficient than 

traditional those completed through on-site 

construction methods [3]. Currently, mobile crane 

analysis is implemented manually, but requires time 

consuming data input resulting in an increase of 

errors. This proposed system will contribute to the 

successful completion of construction projects with 

high productivity and site-error reduction by 

selecting the best crane operation that includes 

various crane lifts. 

A common approach to the design of MH systems 

(MHSs) is to consider MH as a cost to be minimized 

[4]. This approach may be the most appropriate in 

many situations because, while MH can add real 

value to a product, it is usually difficult to identify 

and quantify the benefits associated with MH; it is 

much easier to identify and quantify the costs of MH. 

Once the design of a production process (exclusive of 

MH considerations) is completed, alternate MHS 

designs are generated, each of which satisfies the MH 

requirements of the production process [6]. The least 

cost MHS design is then selected. 

The process of material handling that can be 

defined as art and science of conveying, elevating, 

positioning, transporting, packaging and storing of 

materials Starting from the time, the raw material  

enters the mill gate and goes out of the mill gate in 

the form of finished products; it is handled at all 

stages within mill boundaries such as within and 

between raw material stores, various section of 

production department, machine to machine and 

finished product stores [7]. A material may be 

handled even 50 times or more before it changes to 

finished product. It has been estimated that average 

material handling cost is roughly 10-30% of the total 

production cost depending upon product to process. 

V. METHODOLOGY 

The automatic portable lifter device works with 

help of rechargeable battery which provides the 

power to lift or lower the steel wire. The forward 

control or reverse control button is connected to the 

Printed circuit board (PCB). PCB and DC MOTOR is 

connected to the battery where the battery provides 

the power for lifting or lowering the wire. The gear 

and the pinion works as per the forward or reverse 

control button is operated. The pulley which is 

connected to the gear on the one side and to the wire 

on the other, the pulley works regarding to the 

rotation of the gear and the pinion.  

The gear rotates in clock wise direction when the 

load is to be lifted and in anti-clock wise direction 

when it is to be lowered. The steel wire is fixed to the 

hook which helps in lifting the load. The device is 

capable of lifting 15kg load with hook connected to 

the wire. The principal parts in this device are 

battery, DC motor, gear, Printed Circuit Board 

(PCB), toggle switch, pinion, steel shaft, supporting 

clamp and handle.  

A battery which is connected to the battery port 

situated below the handle and to the PCB. A circuit 

board which is connected to the forward and reverse 

switch called toggle switch to operate linier action for 

the wire rope. DC motor which gives the torque for 

the rotation of pinion and intern which rotates the 

gear. Rope is connected to the gear box internally and 

the end is with hook. 

VI. DESIGN DETAILS & SPECIFICATIONS 

Body having length of 520mm and 125mm width. 

Body is having a weight of 9kg and it is portable. 

Holding support made up of 1.6mm thick and 

48mm diameter metal sheet. Battery having capacity 

of 12V, 7.2AH DC. 

Sheet metal used 600cm length and 50cm width and 

1mm thick sheet. Switch used-toggle switch(forward 

and reverse mechanism) Rope wire made by steel and 

it is having a diameter of 3mm and 5meter length. 

Circuits wire having diameter of 1sq.mm (multi 

stand) for inner connections. LED light attachment to 

the body. 

 

Fig. 1. Automatic Lifting Device  

Shaft which is made up of steel and having 16mm 

diameter and 150mm length. Battery charger having 

a capacity of AC 220V, 50HZ (input) and DC 12V 

output.  
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A. Cost Estimation 

Serial 

No 
Component Quantity 

Amount 

(Rs) 

1 Motor 1 500 

2 Battery 1 1000 

3 Switch board 1 800 

4 Nuts 10 50 

5 Metal sheets 5 1500 

6 Wires 1 100 

7 Soldering cost - 200 

8 LED lights 1 100 

9 Paint 1 250 

10 Thinner 1 120 

11 Switch wire 1 200 

12 Socket 1 250 

13 Plastic switch 1 50 

14 F&R switch 1 50 

TOTAL COST 4620 

VII. TESTING AND PERFORMANCE 

B. Load Testing 

It has been tested by hanging 10 to 12 kg of weight 

to the hook from the 15 feet of height and it can pull 

up to the weight of 15 kg. 

C. Rope and Shaft Capacity Testing 

Rope is made up of steel wire and it is very strong 

to withstand 50 kg of weight, so there is no problem 

with the rope, and it is 6 m in length. Rope was easily 

winded to the shaft. Shaft is made up of steel and it is 

sufficient to withstand the load of 50 kg because it is 

16 mm in diameter and also it can have a space to 

wind 9 m of steel rope. 

D. Battery Performance Test 

Battery having a capacity of 12 V, 7.2 ampere hour 

of power and it is sufficient to pull the load up to 15 

kg and it works maximum for 2 h/charge. And also it 

works directly by connecting to the AC mains. 

Battery is made up of lithium-ion rechargeable 

capacity, hence we can charge and recharge easily.  

Charger switch is connected to the battery port and it 

takes about 5 h to charge. It can even charge it by 

connecting solar panels to the battery port or by 

connecting it to the normal AC supply. The battery, 

switch board and motors were readily available and 

remaining items are done by soldering, cutting, 

drilling and other process.  

E. Body Rigidity Test 

Body is covered with a sheet metal having 1 mm 

thickness, and it has two handle bar support. Body 

can withstand up to 50 kg of load and the inner parts 

will be intact as it acts as a covering shell. It has been 

tested by dropping it from a height of 3 feet and we 

observed that even though there were dents and 

scratches on the outside, it did not damage the circuit 

and parts inside it. 

VIII. CONCLUSIONS  

The project work done displaced results as expected 

with its immense capabilities it may be said that this 

type of device may prove to be popular load lifting 

device. In Indian subcontinent, this device may also 

be popular and it makes the whole procedure of load 

lifting efficiently and as Indian economy is booming, 

this may give a kind of beverage to implementation 

of such kind of efficient device. This device may be 

much useful to the society as we know already, hence 

it will contribute great for listed works. 
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