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Abstract- The increasing consumption of bottled products has
led to a significant rise in plastic and glass waste, creating
major challenges for waste management and environmental
sustainability. Conventional disposal methods are inefficient,
space-consuming, and labour-intensive, making recycling less
effective. This project presents the design and development of
an automated bottle crushing machine aimed at reducing
bottle volume, enabling easy handling, and promoting
effective recycling. The proposed machine employs a
combination of mechanical crushing mechanisms and
electrical motor are used by the crushing the bottles into small
piece or less volume bottles. Key components include a yoke
mechanism,press and connecting rod, motor-driven crushing
unit, a hopper is provided and a collection system for crushed
output.

Automation ensures improved safety, reduced manual
effort, and consistent operation. The developed system is
compact, cost-effective, and energy-efficient, making it
suitable for use in public places, recycling plants, and
industries where large quantities of bottles are disposed of
daily. By significantly reducing the size of waste bottles, the
machine contributes to efficient storage, transportation, and
recycling processes, thereby supporting environmental
conservation and sustainable waste management practices

Keywords-  bottle  crushing  machine,yokemechanism,
connecting rod,press, electric motor,hopper.

I. INTRODUCTION

In recent years, the rapid growth in the consumption
of bottled beverages has resulted in a significant rise in plastic
and glass bottle waste. This increase poses a major challenge
to waste management systems and creates serious
environmental concerns. Discarded bottles not only occupy
large volumes of landfill space but also take a long time to
decompose, leading to long-term pollution. Moreover, the
traditional methods of waste bottle disposal are highly
inefficient, space-consuming, and labour-intensive, which
reduces the overall effectiveness of recycling processes.
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To overcome these limitations, there is a pressing
need for an innovative and sustainable solution. One such
approach is the automated bottle crushing machine, which is
specifically designed to reduce the volume of bottles, making
them easier to handle, transport, and recycle. The proposed
system employs a motor-driven crushing mechanism
integrated with a hopper for bottle feeding and a collection
unit for crushed output. Through automation, the machine
ensures improved safety, reduced manual effort, and
consistent operation compared to manual crushing techniques.

The developed machine is compact, cost-effective,
and energy-efficient, making it highly suitable for deployment
in public places, recycling plants, restaurants, and industries
where large volumes of bottles are generated. By significantly
reducing the size of waste bottles, this system contributes to
effective storage, easy transportation, and improved recycling
practices. Ultimately, the machine supports environmental
conservation and enhances the efficiency of sustainable waste
management systems.

1. RESEARCH GAP

The rapid increase in plastic and glass bottle
consumption has created serious waste management
challenges, yet current disposal methods remain largely
inefficient. Conventional practices such as manual crushing or
direct disposal are labour-intensive, time-consuming, and
require large storage spaces, making recycling less effective
and unsustainable. While some bottle crushing machines exist,
most of them are bulky, costly, and not suitable for installation
in public areas or small-scale industries.

Furthermore, many existing machines lack
automation, which not only reduces efficiency but also
increases dependency on human labour, leading to safety
concerns and inconsistent performance. In addition, most of
these systems are designed for specific bottle sizes and
materials, which limits their applicability in real-world
scenarios where bottles vary in shape, thickness, and
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composition. Energy consumption and maintenance issues
also pose challenges in long-term operation.

Therefore, there exists a clear research gap in
developing a compact, cost-effective, and fully automated
bottle crushing machine that can efficiently reduce bottle
volume, ensure operational safety, and be conveniently
deployed in public places, recycling plants, and industries.
Bridging this gap will significantly improve recycling
efficiency, reduce environmental impact, and support
sustainable waste management practices.

I11. PROBLEM STATEMENT

The rapid increase in the consumption of bottled
products has led to a surge in plastic and glass waste, creating
significant challenges for waste management and
environmental sustainability. Conventional disposal practices,
including manual crushing and direct discarding, are
inefficient, require excessive storage space, and are highly
labour-intensive, making large-scale recycling less effective.
Existing bottle crushing solutions are often bulky, expensive,
and lack automation, which limits their deployment in public
spaces and small industries.

There is a pressing need for a compact, cost-
effective, and automated bottle crushing machine that can
efficiently reduce the volume of waste bottles, ensure
operational safety, minimize manual effort, and promote
effective recycling. Without such a solution, the growing
bottle waste will continue to burden landfills, increase
pollution, and hinder the achievement of sustainable waste
management goals.

IV. OBJECTIVES

1. To design and develop a compact and automated bottle
crushing machine that can reduce the volume of plastic
and glass bottles effectively.

2. To minimize manual effort and labor dependency by
incorporating an electrically motor-driven crushing
mechanism.

3. To enhance safety and operational efficiency through
automation and controlled crushing processes.

4. To ensure the machine is cost-effective, energy-efficient,
and user-friendly for practical deployment.

5. To facilitate easy handling, storage, and transportation of
crushed bottles for recycling.

6. To provide a sustainable solution
environmental ~ conservation  and
management practices.

that
efficient

supports
waste
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7. To make the system suitable for public places, recycling
plants, and industries where large volumes of bottles are
generated daily.

V. DESIGN AND METHODOLOGY

The methodology adopted for the design and
development of the automated bottle crushing machine
involved a step-by-step process, starting with conceptual
design and progressing through fabrication and testing.
Initially, a survey of existing crushing methods and waste
disposal techniques was carried out to identify inefficiencies
in manual and conventional systems. Based on this, a design
was proposed that integrates a yoke mechanism, press, and
connecting rod system driven by an electric motor to generate
the required crushing force.

ometric view
cale: 1

Fig. Automatic bottle crushing machine

The motor supplies rotary motion, which is converted
into reciprocating motion through the yoke and connecting rod
arrangement, enabling effective pressing and crushing of
bottles into smaller pieces. A hopper was incorporated at the
input section to safely guide bottles into the crushing chamber,
while a collection unit was designed to gather the crushed
output for easy handling and recycling.

The selection of materials for the crushing press,
connecting rod, and frame was made considering strength,
durability, and wear resistance to withstand repeated
operations. The motor was chosen based on torque and speed
requirements to ensure efficient crushing of both plastic and
glass bottles. Automation was incorporated to regulate the
crushing cycle, ensuring safe operation, consistency, and
reduced manual effort. The complete system was fabricated
and assembled into a compact and stable frame suitable for
deployment in public and industrial environments. Finally, the
machine was tested with bottles of varying sizes and materials
to evaluate its crushing efficiency, energy consumption,
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safety, and durability. Performance data was analyzed, and
necessary adjustments were made to improve output quality,
making the  system  cost-effective, reliable, and
environmentally sustainable.

V. WORKING

The automated bottle crushing machine operates by
first feeding plastic or glass bottles into a hopper, which serves
as the entry point for the bottles. Once inside, an electric
motor powers a crushing mechanism composed of a yoke
mechanism, press, and connecting rod. These mechanical
components work together to apply force and crush the bottles
into smaller pieces or significantly reduce their volume. The
crushed bottles then fall into a collection system designed to
gather the compacted waste efficiently. The entire process is
automated, ensuring consistent operation while reducing
manual effort and enhancing user safety by minimizing direct
contact with moving parts. By significantly decreasing the size
of the bottle waste, this machine facilitates easier storage,
transportation, and recycling, making it highly suitable for use
in public areas, recycling plants, and industrial settings.

VI. ADVANTAGE

1. Significant Volume Reduction - The machine
compresses both plastic and glass bottles by up to 80—
85%, minimizing storage requirements and easing
transportation.

2. Automation and Consistency — Automated crushing
ensures uniform output quality, reduces human error, and
eliminates operator fatigue.

3. Enhanced Safety — Direct manual handling of bottles is
avoided, minimizing risks of cuts or injuries from sharp
glass edges.

4. Energy Efficiency — The optimized motor-linkage
mechanism consumes comparatively less power than
conventional shredding methods.

5. Cost-Effectiveness — Low fabrication cost and reduced
labor dependency make the system affordable for small-
scale industries and public installations.

6. Compact Design — The machine occupies less space and
can be easily installed in public or industrial
environments.

7. Eco-Friendly Operation — Facilitates recycling, reduces
landfill pressure, and lowers the carbon footprint
associated with waste management.

8. Low Maintenance — Simple mechanical design with
durable components ensures longer life and minimal
maintenance cost.
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VII. APPLICATION

1. Public Infrastructure — Airports, railway stations, bus
terminals, and shopping malls to encourage on-the-spot
bottle disposal and recycling.

2. Hospitality Sector — Hotels, restaurants, bars, and
canteens where bottled beverages are consumed in large
quantities.

3. Recycling Plants and Scrap Yards — For bulk volume
reduction prior to processing and material recovery.

4. Educational Institutions and Offices — To promote
environmental awareness and sustainability practices
among students and staff.

5. Municipal Waste Management Systems — As part of
smart city initiatives to improve collection efficiency.

6. Industrial Units — Beverage, pharmaceutical, and
packaging industries for in-house recycling and waste
minimization.

7. Residential and Community Areas — Small portable
versions can be deployed in housing societies for
decentralized waste management.

VIIl. FUTURE SCOPE

The automated bottle crushing machine developed in
this project has significant potential for further improvement
and expansion. In the future, the system can be integrated with
IoT (Internet of Things) technology to enable real-time
monitoring of waste collection, machine usage data, and
maintenance requirements. Features such as barcode or QR
code recognition can be added to provide incentives for
recycling, encouraging public participation in waste
management. The machine can also be redesigned to operate
on renewable energy sources, such as solar power, making it
more energy-efficient and environmentally friendly.

Furthermore, the crushing mechanism can be
enhanced to handle a wider variety of bottle sizes and
materials, including thicker glass and other recyclable
containers. Large-scale, industrial versions of the machine can
be developed to serve recycling plants, while smaller, portable
versions can be designed for households and small businesses.
By incorporating these advancements, the machine can evolve
into a smart, sustainable, and universally adaptable solution
for addressing global waste management challenges.

IX. CONCLUSION

The design and development of an automated bottle
crushing machine provide an effective solution to the growing
problem of plastic and glass waste management. By
incorporating a yoke mechanism, press, connecting rod, and
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motor-driven crushing unit, the machine successfully reduces
the volume of bottles into smaller pieces, making them easier
to handle, store, transport, and recycle. The addition of a
hopper and collection system ensures safe input and organized
output, while automation improves safety, reduces manual
effort, and ensures consistent performance.

The developed system is compact, cost-effective, and
energy-efficient, making it highly suitable for public places,
recycling plants, and industries where large quantities of
bottles are discarded daily. By significantly minimizing bottle
waste volume, the machine not only enhances recycling
efficiency but also supports environmental conservation and
sustainable waste management practices. This project thus
demonstrates a practical, eco-friendly, and scalable solution to
address the challenges posed by increasing bottle waste in
modern society.
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