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Abstract— Strength test of wood metal that also called of
destructive test, continuous demand for alternative movement
of boxes in the production plants exists from the dawn of the
industrial revolution. The prime objective of this activity is to
design a mechanism that gives this intermittent motion using
the mechanical links. The benefits of this system is used to in
a industry production line continuous testing of wood pieces
and using some solenoid operated valve and also a pneumatic
supply used in the operation of hammer control In
movements.in the case of general conveyor mechanisms
these actions cannot be performed if robotic module is
applied to produce stop and move motion stopping of the belt
which is basically costly. This four bar chain mechanism
design model requires 24V electric motor shafts and frame
where the frame and construction fully in common MS(mild
steel) and test piece is wood, then cam operating purpose of
solenoid valve, pneumatic supply, this system is habitual to
move as heavy packages as 6 to 10KGs approximately. And
also strength test range of 100N, the main use of this system
is continuous testing in production lines.
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I. INTRODUCTION

Material transport systems are used in manufacturing and
production Environments to take materials from one location
to another. According to the Material Handling Industry of
America (MHIA), material handling is the movement,
storage, protection and control of materials throughout the
manufacturing and distribution process, i including their
consumption and disposal. It should consist of the following
desirable characteristics:
— Be designed with safety in mind
— Be developed for performing efficiently
— Be developed to operate at low cost
— Be designed to perform in a timely manner
— Be developed to operate accurately, delivering the right
materials in the right

— Quantities to the right locations
— Be designed to deliver
— Materials without damage

In that of the continuous improvement takes place of
production and also assemble of components and also testing
lines commonly used.

Il. LITERATURE REVIEW

Material Handling is the field concerned with solving the
pragmatic problems involving the movement, storage in a
manufacturing plant or ware house, control and protection of
materials, goods and products throughout the processes of
cleaning,  preparation,  manufacturing,  distribution,

consumption and disposal of all related materials, goods and
their packaging.[! The focus of studies of Material Handling
course work is on the methods, mechanical equipment,
systems and related controls used to achieve these functions.
The material handling industry manufactures and distributes
the equipment and services required to implement material
handling systems, from obtaining, locally processing and
shipping raw materials to utilization of industrial feedstocks
in industrial manufacturing processes. Material handling
systems range from simple pallet rack and shelving projects,
to complex conveyor belt and Automated Storage and
Retrieval Systems (AS/RS); from mining and drilling
equipment to custom built barley malt drying rooms in
breweries. Material handling can also consist of sorting and
picking, as well as automatic guided vehicles.

A. Chain Mechanism

2 or more than 2 levers are connected by the formation of
linkage mechanism, 2 or more than 2 objects can move at the
concurrent or changeable in the direction of force that is
designed as a linkages.

Pins end threaded bolt with nuts and loosely fitted
revits can move openly with the help of many fasteners which
are connected by the linkages together. Simple linear and
more complicated specialized linkages are two familiar types
of links. Describing planer lines or curvy type and exciting
motions of different speeds are the tasks which can be
performed by a simple planer linkages and more complicated
specialized links. In all the guidance books and citation the
designation of the links mechanisms gave broadly here but
not accepted universally.

To provide distinct mechanical gains. This linkage
can also be rotated through 360°.

B. Cam Operated Mechanism

Thus the cam operated hammer is working under the
pneumatic supply thus the working condition provide by the
air is sucked by the electrical simple compressor.

Thus the normal mechanism has been conducted
under the normal testing condition, this mechanism mainly
worked on the valve energize supply.

I1l. MATERIALS USED

3.1) PMDC motor

3.2) Bearing

3.3) Crank

3.4) Hinge joint

3.5) Solenoid valve
3.6) Pneumatic cylinder

A. PMDC Motor

Wiper motor is generally is used in cars to wipe the water
films on a glass. In this chain and gear crank mechanism it is
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used to move the main frame by using linkages .the capacity
of the motor is 24V this helps to regulate the speed ( fast or
slow ) and the rpm of this motor is 35 .It is used to give
intermittent motion.

Fig. 3.1: DC Motor

B. Bearing

Battery generally provides the electric power to any
electronic devices such as electric bulbs, motors, more it is
used in the automobiles (horn, self-start etc...).in this
mechanism it is used to run the motor which will work due to
the supply of power from the battery and it is rechargeable.

Fig. 3.2: Ball Bearing

C. Crank

A crank is an arm attached at right angles to a rotating shaft
by which reciprocating motion is imparted to or received
from the shaft. It is used to convert circular motion into
reciprocating motion, or vice-versa. The arm may be a bent
portion of the shaft, or a separate arm or disk attached to it.
Attached to the end of the crank by a pivot is a rod, usually
called a connecting rod. The end of the rod attached to the
crank moves in a circular motion, while the other end is
usually constrained to move in a linear sliding motion.

D. Hinge Joint

A hinge joint is a point of connection between two objects
that allow movement, backward and forward, on one plane.
The joint does not allow side-to-side movement. Hinge joints
are found in the human skeleton and other animal skeletons,
as well as in objects that allow single plane motion like doors,
box lids and cupboards. Mechanical hinges make daily living
more convenient because they help construct many of the
structures and objects people use on a day-to-day basis.
Hinges are found on standard doors that open and close on
180-degree planes, jewelry box lids and toy box lids that open
and close and cupboard doors. Types of mechanical hinges
include a butt hinge, strap hinge, reversible or double-folding
screen hinge, non-reversible screen hinge for screen doors,
back flap hinge, rising butt hinge and pivot hinge. Hinges

must be installed properly, with precision, because if they are
not aligned correctly, the hinged object will not operate the
way it is intended. There are different ways to install hinges,
like on the outside or inside of a door or lid. Each way allows
the hinge joint to operate on its intended plane.

E. Solenoid Valve

A solenoid valve is an electromechanical valve for use with
liquid or gas controlled by running or stopping an electrical
current through a solenoid, which is a coil of wire, thus
changing the state of the valve. The operation of a solenoid
valve is similar to that of a light switch, but typically controls
the flow of air or water, whereas a light switch typically
controls the flow of electricity. Solenoid valves may have two
or more ports: in the case of a two-port valve the flow is
switched on or off; in the case of a three-port valve, the
outflow is switched between the two outlet ports. Multiple
solenoid valves can be placed together on a manifold.

3.4. Fig: Solenoid Valve

F. Pneumatic Cylinder

Pneumatic cylinders impart a force by converting the
potential energy of compressed gas into kinetic energy. This
is achieved by the compressed gas being able to expand,
without external energy input, which itself occurs due to the
pressure gradient established by the compressed gas being at
a greater pressure than the atmospheric pressure. This air
expansion forces a piston to move in the desired direction.

3.6. Fig: Pneumatic Cylinder.

IVV. WORKING PROCEDURE

— Here our project consists of a motor, guides, platform,
hinge supports and links.

— The boxes are loaded from one end and are to be
transported to other. The motor is used to power the
mechanism.

—  The motor is coupled to the main arm which is linked to
the guides with the help of a link.
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—  The main arm and the secondary arm are connected by a
parallel link, so that the movement is transferred to the
same.

— The guide plate attains an oscillatory motion so that the
boxes can be moved in a stepping motion. Thus the box
transportation can be achieved.

— Then the strength test is achieved by using the electrical
supply on solenoid valve.

— Hammer is operated under the sensor vice manner,

continuously test the wood pieces.

FABRICATION OF BOX TRANSPORTING MACHINE

SNO| PARTNAME S.NO PART NAME SNO| PART NAME
01 [moTor 0+ |[PLATFORM o7 |Box

02 [HINGE JOINT 05 |[SUDE »— |10 contrOL UNIT

0z |LINK 06 |BASE FRAME

Fig. 4.2: Actual Project Model

V. ADVANTAGES

—  Low cost

—  The user can move heavy things easily

— Easy operation

— It minimizes the amount of labors or persons involved
and it is a time consuming process.

—  Support Increase the mass production.

VI. APPLICATIONS

The application of the systems are used in industries like used
in packaging and also used in many of testing in mass
production systems, and also this system is used to future
application purposes in production industries.

VII. FUTURE SCOPE

Dynamic analysis is one of the very important Phase in design
the systems. A computer base design and simulation gives
better understand regarding rigid system parameter.

VIIl. CONCLUSION

The project carried out by us made an impressing task in the
field of manufacturing industries. It is very usefully for
material handling. This project has also reduced the cost

involved in the concern. Project has been designed to perform
the entire requirement task which has also been provided.

The box conveying mechanism plays a dominant
role in industries, the process of transporting or shifting
products from one place to another was to be maintained by
conveyors only. So it is successfully modified this with a box
relocation mechanism using the kinematics links and a motor.

We as a whole team just implemented our basic
mechanical knowledge and designing skills for designing and
fabricating this project successfully. Thus this project work
might be useful in all industries. For practical applications
this is fabricated for light duty operation.

Its height, weight and other mechanical designs may
be not suitable for any other heavy operation or work on
hardened material.

Itis a really proud moment for us as a team that we
have accomplished the work with the limited time
successfully. The project works with satisfactory conditions.
We are able to recognize the difficulties in maintaining the
tolerances and also quality. We have done to our ability and
skill making maximum use of available facilities.
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