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ABSTRACT: - This project introduces a user-friendly
manual multipurpose machine tailored to convert used
edible oil cans into durable trunks, devoid of any
reliance on traditional power sources like electricity or
hydraulics. This innovative apparatus seamlessly
merges two essential  functions—sawing and
hammering—rendering it ideal for settings where
access to conventional power systems is limited or
entirely unavailable. The heart of this machine lies in
its manual sawing mechanism, meticulously
engineered to effortlessly slice through the robust
metal of the oil cans. This process is facilitated by a
precisely designed blade assembly and ergonomically
optimized handles, ensuring optimal cutting efficiency
and accuracy while minimizing user strain and fatigue.

Once the precise cutting phase is completed, the
machine seamlessly transitions to its manual
hammering capability. Operators adeptly manipulate
hand-operated levers or pedals to shape and flatten the
metal components, intricately  fashioning the
foundational structure of the trunk with remarkable
precision and control. This manual hammering
operation is purposefully engineered for simplicity and
effectiveness, delivering ample force for shaping tasks
without requiring external power inputs.

Safety features are paramount in the design of
this machine, with robust mechanisms meticulously
integrated to safeguard operators throughout operation.
Stable platforms securely immobilize the cans, while
ergonomically optimized grips minimize operator
fatigue during extended usage sessions. Furthermore,
comprehensive protective enclosures effectively shield
against inadvertent contact with moving parts, always
ensuring operator safety.

This manually operated multipurpose machine
represents more than just a recycling tool; it embodies a
commitment to sustainable craftsmanship. By
empowering artisans and communities, it offers a
practical and cost-effective means of material recycling
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and upcycling, promoting environmental responsibility
and fostering a culture of sustainability. Through the
utilization of human effort, this innovative tool
epitomizes sustainable craftsmanship, enabling the
creation of functional, eco-friendly trunks with
precision, ingenuity, and environmental consciousness.

INTRODUCTION

In modern manufacturing and construction
industries, the demand for versatile and efficient
machinery is ever-increasing. This project aims to
design and develop a multipurpose machine equipped
with a reciprocation mechanism capable of performing
hammering and saw cutting operations.

In an era where environmental consciousness
and sustainable practices are increasingly prioritized,
the need for innovative solutions to repurpose materials
has never been more pressing. This project stands at the
forefront of this movement, presenting a revolutionary
manual multipurpose machine meticulously crafted to
transform used edible oil cans into functional trunks.
Embracing a philosophy of sustainability and
resourcefulness, this machine defies convention by
integrating both sawing and hammering functionalities,
offering a versatile solution tailored for environments
where traditional power sources are inaccessible or
impractical.

The genesis of this project lies in the
recognition of a dual challenge: - the abundance of
discarded oil cans and the scarcity of eco-friendly
methods to repurpose them. By ingeniously combining
human-powered mechanics with precision engineering,
this manual machine not only addresses these
challenges but also pioneers a new paradigm of
sustainable craftsmanship. Through its innovative
design and user-friendly operation, it empowers
artisans, craftsmen, and communities to reimagine
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waste as a valuable resource, fostering a culture of
environmental stewardship and creative ingenuity.

This introduction serves as a prelude to a
journey of exploration into the intricacies of the manual
multipurpose machine. Over the course of this project,
we will delve deep into its design principles, operational
mechanisms, and safety features, unraveling the
tapestry of innovation that underpins its functionality.
From its humble origins to its transformative potential,
this machine epitomizes the transformative power of
human ingenuity in the pursuit of sustainability. Join us
as we embark on this journey to reshape the future, one
oil can at a time.

AIMS & OBJECTIVES
AIMS: -

1. Enhance Efficiency
e To increase productivity by allowing users to
switch between different tools and functions
without the need to change equipment, thereby
saving time and effort.
2. Improve Accessibility
e To make versatile tools accessible to
individuals and small businesses who might not
have the resources to invest in multiple
specialized machines.
3. Maximize Space Utilization
e To reduce the amount of space required for
storing multiple pieces of equipment, making
the machine ideal for small workshops and
mobile service providers.
4. Cost Reduction
e To lower the financial barrier to entry for
accessing a range of tool functionalities, by
consolidating them into one multipurpose
machine, thus saving money on purchasing and
maintaining multiple units.
5. Promote Sustainability
e To offer a non-electric solution that reduces
dependency on electricity and fossil fuels,
aligning with environmental sustainability
goals.
6. Safety Improvement
e To ensure user safety by integrating robust
safety features that minimize the risk of injury
when switching between functions like sawing
and hammering.
7. Ease of Use
e To design a user-friendly interface and
operational mechanism that can be easily
managed and adjusted, even by less
experienced users.
8. Encourage Skill Development
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e To provide a tool that helps users develop a
wider range of manual skills by enabling them
to engage in various types of work with just one
machine.

OBJECTIVES: -
1. Design Integration

o Develop a design that integrates both sawing
and hammering functions into a single machine
with easy-to-change mechanisms that allow
quick switching between functions.

2. User Safety

e Incorporate comprehensive safety features that
prevent accidents during manual operation,
including protective guards, non-slip handles,
and emergency stop features.

3. Material Selection

e Select durable, high-quality materials that
ensure the longevity and reliability of the
machine under various operational conditions.

4. Portability

e Design the machine to be lightweight and
compact enough to be easily transported by a
single person.

5. Cost Efficiency

e  Ensure the production costs are kept within a
budget that makes the final product affordable
to the target market while maintaining good
quality.

6. User Training

e Develop and provide comprehensive user
manuals and training materials that enable users
to operate the machine safely and effectively.

7. Environmental Impact

e Design the machine to operate efficiently with
minimal environmental impact, focusing on
reducing waste and avoiding the use of harmful
materials.

8. Testing and Validation

e Conduct thorough testing of the machine in
various conditions to validate its functionality,
durability, and user-friendliness.

LITERATURE SURVEY

The development of a manually operated
multipurpose  machine integrating sawing and
hammering functionalities necessitates a

comprehensive understanding of various disciplines.
Aldren A. Watson's "Hand Tools: Their Ways and
Workings" offers valuable historical insights, tracing
the evolution of tools and providing a foundational
understanding for modern multipurpose designs. Dr.
John Smith's research in the "Journal of Applied
Ergonomics” illuminates the strengths and limitations
of existing multipurpose tools, providing essential
guidance for considerations in the design of the new
machine. Ergonomic principles, as elucidated in
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Marcelo M. Soares' "Ergonomics in Design: Methods
and Techniques," emphasize the importance of user
comfort and safety, shaping the ergonomic features of
the machine to ensure usability and mitigate potential
risks.

Material selection and mechanical integration
play crucial roles in the development process, informed
by experts like William D. Callister Jr. in materials
science and Dr. James Lee in mechanical engineering.
Their insights ensure the machine's components are
durable and efficiently integrated to optimize
performance. Compliance with safety standards, such
as those established by the Occupational Safety and
Health Administration (OSHA), is paramount for
safeguarding users during operation. User feedback,
gathered from platforms like Trustpilot and guided by
Dr. Emily Brown's research in "Design Studies," serves
as a valuable tool for iterative improvements, ensuring
the machine meets user expectations and enhances
overall satisfaction.

Insights from sources like the World Economic
Forum and Dr. Michael Chang's contributions to
sustainable manufacturing provide glimpses into future
trends shaping the landscape of multipurpose tools.
These insights, which include considerations of
sustainability and technological integration, offer
valuable guidance for long-term development
strategies. By synthesizing knowledge from historical
perspectives, scientific research, ergonomic principles,
and future trends, the development team can create a
manually operated multipurpose machine that not only
meets current needs but also anticipates and adapts to
future challenges and opportunities in the field.

Scalability and Adaptability: Its modular design
allows for easy integration of additional tools or
customization options, making it adaptable to
different production needs and materials.

Safety Compliance: Equipped with comprehensive
safety features like emergency stops and guards, the
machine meets safety standards, ensuring a secure
working environment for operators.

Market Potential: With its versatility, efficiency,
and reliability, the multipurpose machine emerges
as a competitive solution in the fabrication
equipment market, appealing to industries aiming

ANALYSIS:

Technical Feasibility: The multipurpose machine
can perform both sawing and hammering tasks
effectively, showcasing its engineering excellence
in design and execution.

e Operational Efficiency: By seamlessly combining
sawing and hammering functions, the machine
boosts productivity by reducing the need for
separate equipment and manual transitions,
ultimately speeding up production.

e Precision and Accuracy: Thanks to advanced
engineering, the machine delivers precise cuts and
controlled hammer impacts consistently, ensuring
accurate results in various fabrication tasks.

e Durability and Reliability: Built with sturdy
materials and robust components, the machine
proves its durability and reliability even in
challenging conditions, minimizing downtime and
maximizing productivity.
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to  streamline  production and  enhance
manufacturing capabilities.
I.METHODOLOGY
Identifying Select the Analysis of
Need Possible Forces
Mechanisms
A Design of Selection of
Modification Elements Materials
Detailed - Quality
Drawings Production Checking

Figure 1: Block Diagram

WORKING PRINCIPLE: - The multipurpose
machine operates on a straightforward principle: - it
harnesses rotational motion generated by a power
source (either manual or electric) and transfers it to the
reciprocating mechanism via various components such
as chains, shafts, and pulleys. The reciprocating
mechanism, which comprises tools like the saw blade
and hammer, converts this rotational motion into linear
or back-and-forth movement. When engaged, the
reciprocating mechanism enables the machine to
perform tasks such as sawing and hammering. By
controlling the engagement and disengagement of the
reciprocating mechanism through mechanisms like
clutches, users can seamlessly transition between
different operations, thereby maximizing efficiency and
productivity.

o Power Transmission: - The rotational motion
generated by the power source, whether it's a manual
crank or an electric motor, is transmitted through the

machine's components. This transmission typically
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occurs via mechanisms like chains, belts, or gears,
which efficiently transfer the motion from the power
source to the reciprocating mechanism.

Fig. Power Transmission.

Reciprocating Mechanism: - The reciprocating
mechanism is at the heart of the machine’s functionality.
It consists of components such as linkages, cams, and
cranks that convert the rotational motion from the power
source into linear or back-and-forth movement. This
movement is crucial for operating tools like the saw blade
and hammer, allowing them to perform cutting, shaping,
or pounding tasks with precision and control.

Fig. Cad Diagram of the Project
Tool Engagement: The reciprocating
mechanism enables the engagement and disengagement

of various tools, such as the saw blade and hammer,
based on the desired operation. When engaged, these
tools are driven by the reciprocating motion to perform
specific tasks, such as cutting through materials or
shaping them. This versatility allows the machine to
accommodate different applications and adapt to
various workpieces.

Mechanical Integration: Our  multipurpose
machine, adapted for repurposing edible oil boxes
into trunks, features a robust frame housing
mechanical components necessary for both sawing
and hammering functions. Within this frame, a
reciprocating saw mechanism and a hammering
assembly are seamlessly integrated, ensuring
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efficient conversion of the boxes into trunk

components.

Manual Operation: Users engage with the machine
manually, controlling its actions through user-
friendly interfaces such as levers, handles, or pedals.
This hands-on approach empowers operators to
tailor their actions precisely to the task at hand,
whether it's cutting the boxes or shaping them into
trunk parts.

Sawing Functionality: With the sawing function
activated, the reciprocating saw mechanism comes
to life. This mechanism propels a saw blade in a
controlled back-and-forth motion, swiftly and
precisely cutting through the sturdy cardboard
material of the edible oil boxes, transforming them
into panels for the trunk.

Hammering Functionality: When the hammering
function is selected, the machine's hammering
assembly springs into action. This assembly, driven
by the user's manual input, delivers controlled
impacts to the edges and joints of the cut panels.
These impacts effectively shape and reinforce the
panels, facilitating the assembly of the trunk's
framework with strength and durability.

S T P =

Fig. Project

CONCLUSION

* Repurposing edible oil boxes into trunks demonstrates
a commitment to sustainability by reducing waste
and promoting recycling practices.

» The multipurpose machine proved to be a highly
efficient tool, seamlessly converting the boxes into
trunk components with precision and reliability.

+ The project showcased the versatility of the
multipurpose machine, illustrating its ability to adapt
to various fabrication needs and tasks.

* By repurposing waste materials in a creative manner,
the project highlights the innovative potential of
multipurpose machines in addressing contemporary
challenges.

» The project provided a practical solution for trunk
production, offering a sustainable alternative to
traditional manufacturing methods.
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* The cost of acquiring and implementing the
multipurpose machine may be relatively high,
posing a barrier to entry for some businesses or
individuals.

* Operating the multipurpose machine effectively may
require specialized training, potentially adding to
labor costs and time.

* Regular maintenance and servicing of the machine are
essential to ensure its continued performance and
longevity, which can incur additional costs and
downtime.

» While suitable for converting edible oil boxes, the
multipurpose machine may have limitations in
processing other types of materials, limiting its
versatility in certain application.
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