Vol.10

International Engineering Journal For Research & Development Issue 2

MANUAL MOVABLE FOLDABLE LADDER
S. S. Hotkar', S. G. Shirole?, S. C. Haloli®, A. D. Rathod*, M. B. Mane®
Students, Department of Mechanical Engineering, SVSMD's KKI Polytechnic, Akkalkot, Maharashtra,
Indial234
Project Guide, Department of Mechanical Engineering, SVSMD's KKI Polytechnic, Akkalkot, Maharashtra,
India®

ABSTRACT

Accessing elevated locations safely and efficiently is a common requirement in domestic, commercial,
agricultural, and industrial environments. Conventional ladders often face limitations related to portability,
storage space, and ease of transportation. This paper presents the design and development of a Manual
Movable Foldable Ladder that combines mobility, compact storage, and operational safety in a single system.
The ladder is equipped with a foldable mechanism and movable wheel arrangement that enables easy
transportation and storage while maintaining structural stability during operation. The proposed design
eliminates the need for external power sources and provides a cost-effective solution for height-access
applications. The developed ladder demonstrates improved portability, user convenience, and safety
compared with traditional ladder systems.
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INTRODUCTION

Ladders are among the most widely used equipment for accessing elevated locations in homes, workshops,
industries, warehouses, and agricultural environments. Traditional ladders generally occupy significant
storage space and require considerable effort for transportation from one location to another.

A Manual Movable Foldable Ladder provides an effective solution to these limitations by integrating
mobility and foldability into a single structure. The ladder incorporates a movable base with wheels and a
folding mechanism that allows compact storage when not in use. The design aims to improve accessibility,

reduce manual effort, and enhance operational safety while maintaining low manufacturing cost.
LITERATURE SURVEY

Ladder systems have evolved continuously to improve safety, portability, and operational efficiency.
Traditional ladders are economical and simple but often lack flexibility and ease of movement. Recent
studies indicate increasing demand for multifunctional ladders capable of adapting to various working
conditions.

Research on portable access equipment highlights the importance of mobility, compact storage, and safety
mechanisms. Modern ladder designs focus on foldable structures, lightweight materials, and locking systems
that enhance user safety. The literature review indicates a growing need for ladder systems that combine
portability, foldability, stability, and affordability in a single design.

IMPLEMENTATION AND WORKING

Construction

The Manual Movable Foldable Ladder consists of the following major components:
e Side Frames (Rails)
e Steps (Rungs)
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e Hinge-Based Folding Mechanism

e Locking System

e Castor Wheels

e Base Support Structure

e Anti-Slip Pads

e  Optional Working Platform
The frame is fabricated using mild steel or aluminum sections to provide sufficient strength and durability.
Hinges are used to enable folding and unfolding operations, while castor wheels facilitate easy movement
between locations. A locking mechanism secures the ladder during use and prevents accidental collapse.
Block Diagram

Movable Base — Folding Mechanism — Locking System — Ladder Structure — User Access

Working Principle

The ladder operates without any external power source. Initially, the ladder is transported to the required
location using the castor wheels. Once positioned, the wheels are secured if locking arrangements are
available.

The ladder is then unfolded manually through the hinge mechanism. The locking system engages
automatically or manually to maintain structural rigidity. The user climbs the ladder using the anti-slip steps,
while the load is transferred through the side rails to the ground. After completion of work, the locking
mechanism is released and the ladder is folded into a compact form for storage.

METHODOLOGY

The development process consists of the following stages:

Step 1: Design Planning

Selection of dimensions, material, and structural configuration.

Step 2: Frame Fabrication

Manufacturing of side rails and support members using mild steel sections.
Step 3: Installation of Steps

Mounting evenly spaced rungs to provide safe climbing support.

Step 4: Folding Mechanism Assembly
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Integration of hinges to allow compact folding operation.

Step 5: Wheel Installation

Attachment of castor wheels for easy transportation.

Step 6: Locking System Integration

Installation of locking brackets and pins to ensure operational safety.

Step 7: Testing and Evaluation

Assessment of stability, mobility, load-bearing capacity, and folding performance.

COMPONENTS USED

Sr. No. Component Function

1 Side Frames Main load-bearing structure
2 Steps (Rungs) Climbing support

3 Hinges Folding operation

4 Locking Mechanism Safety and stability

5 Castor Wheels Mobility

6 Base Support Load distribution

7 Anti-Slip Pads Improved grip

8 Platform Working support

The integration of these components ensures strength, portability, and safe operation.

RESULTS AND DISCUSSION

The developed ladder successfully achieved the objectives of portability, foldability, and safe operation. The
wheel-based mobility system significantly reduced the effort required for transportation. The foldable design

enabled compact storage and improved space utilization.

The ladder demonstrated adequate structural stability under operating conditions. The locking mechanism
effectively prevented accidental folding, while anti-slip features enhanced user safety. The total fabrication

cost was approximately 5500, making the system economically viable for domestic and industrial

applications.

ADVANTAGES

Easy transportation through movable wheels
Compact storage due to foldable design

No external power requirement

Simple construction and maintenance
Cost-effective solution

Suitable for multiple applications

Improved operational safety

CONCLUSION

The Manual Movable Foldable Ladder is a practical and economical solution for height-access applications.

The project successfully integrates mobility, foldability, and safety into a single mechanical system. The
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ladder reduces transportation effort, minimizes storage requirements, and improves operational convenience.

The developed design provides a reliable and user-friendly alternative to conventional ladders and can be

effectively used in residential, commercial, agricultural, and industrial environments.
FUTURE SCOPE

Future developments can further improve the ladder through:

Lightweight aluminum alloy construction
Automatic locking systems

Adjustable height mechanisms
Motorized movement assistance

Smart sensors for overload detection

Enhanced wheel braking systems

These improvements can increase safety, usability, and application range in industrial environments.
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