National conference on Engineering Innovations and Solutions (NCEIS – 2018)
International Journal of Scientific Research in Computer Science, Engineering and Information Technology
© 2018 IJSRCSEIT | Volume 4 | Issue 6 | ISSN: 2456-3307

Design and Fabrication of Automatic Dispensing Machine
Mohan S G1, Pradhyumna D R1, Prafullachandra P S1, Prajwal Setty1, Mr. Rakesh M2
Department of Mechanical Engineering, The National Institute of Engineering, Mysuru, Karnataka, India

1

Assistant Professor, Department of Mechanical Engineering, The National Institute of Engineering, Mysuru,

5

Karnataka, India

ABSTRACT
The purpose of the project is to design a system that can handle and dispense substances (chemicals, food etc.)
without human intervention. The system being developed is in relation to the problems being faced by the
labours in handling accurate quantity of substances in many retail shops/manufacturing industries. The
conventional method used by the labours is through hand handling the substances, which may be hazardous
in case of chemicals. On successful completion of the project, this problem is sure to get solved. The system is
mainly divided into 3 layers: (1) User Layer (2) Decision Making Layer (3) Action Layer. User layer consists of
touch pad for the human interaction, which takes the input from the users regarding substances and its
subsequent weight. Decision making layer consist of micro-controller (Arduino UNO/ MEGA), as soon as the
user enters the data, the data is processed by the system. Action layer comprises of Actuator (Motor,
dispensing controller). After the authentication the Automatic Dispensing Machine dispenses the required
amount on to a container. The system is designed using SOLIDWORKS software package. Later, Fabrication
can also be done in detail as per required dimensions.
Keywords: Automatic Dispensing Machine (ADM), Arduino Uno/Mega, Screw-Feeder, Solid Works
Software, Flow Control Valve, Solid State Relay, HX 711 Converter

I. OBJECTIVES

II. INTRODUCTION

1. To eliminate problems encountered in processing
and dispensing of accurate amount of substances
required for respective processes.
2. To expedite the process of weighing and
dispensing
3. This system when used in various chemical and
tyre manufacturing industries eliminates the
direct contact of humans with dangerous
chemical, thus ensuring working safety of the
labour-force.
4. To increase the efficiency of the weighing and to
reduce the error.

Though the concept of complete automation has
hit the Industry, there is still lack in the way in
which the new system is designed and integration of
the same with the existing system to achieve
automation partially or completely. On thorough
study of the design requirements, which can be
feasible and affordable as well for the real time
application of dispensing machine, the machine is
built also keeping in consideration of space
constraints. This automatic dispensing machine
processes and dispenses the substances on demand of
the operator.
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3

G. Satyashankaraiah Android
and

Based
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Siva Fluid Dispensing and and
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Blending
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Automation.
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processing.

The
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Artificial Immune
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Dispensing

difficulties in co-regulated
carton paintings as number

Machine

of coatings can be as high as
30000 times. The solution is
blending. The effective way
in achieving material mixing
is by using dispensing
Machine.
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IV. CONCEPT DESIGN
The system consists of mainly three layers:
1. User Interface layer
2. Decision making layer
3. Action layer
A. User Interface Layer
The UI system consists of the physical part like screen,
buttons and fingerprint which is used to take inputs.
The entire UI is managed by managed processor. The
instructions are displayed on the screen, where the user
can use buttons to select the required option. Before
selecting the option, the user is required to verify his
identity by using RFID card or fingerprint. The system
verifies the information with the database, if authentic
provides him with other instruction like “required type
and quantity of substance”.
B. Decision Making Layer
It is the brain of the system which takes the decisions
about dispensing of the material. It mainly comprises
of micro-controller (Arduino Uno/Mega). The data
which are provided by the user is processed and
decision is taken by the controller and gives the
direction to the action layer to perform the required
task.
C. Action Layer
It the part of the system which executes the task
obtained from the decision layer. It comprises of
mechanical and electrical components to perform the
work. The main components of the machine are,
1. Single phase AC Motor
2. Screw Feeder
3. Solid-State Relay
4. Flow control valve
5. Servo-motor
6. HX 711 ADC convertor

a) Single Phase AC Motor
A motor is any of a class of rotary electrical machines
that converts direct current electrical energy into
mechanical energy.
The driving power of the loaded screw conveyor is
given by:
P = PH + PN + Pst
Where,
PH = Power necessary for the progress of the material

Volume 4 | Issue 6 | May-June 2018 | www.ijsrcseit.com

PN = Driving power of the screw conveyor at no load
Pst = Power requirement for the inclination of the
conveyor
Power necessary for the progress of the material PH:
For a length L of the screw conveyor (feeder), the
power PH in kilo watts is the product of the mass flow
rate of the material by the length L and an artificial
friction coefficient λ, also called the progress resistance
coefficient.
PH = Im*L*λ*g / 3600 (kilowatt)
= Im*L*λ / 367 (kilowatt)
Where,
Im = Mass flow rate
λ = Progress resistance coefficient = 3
Each material has its own coefficient λ. It is generally
of the order of 2 to 4. For materials like rock salt etc,
the mean value of λ is 2.5. For gypsum, lumpy or dry
fine clay, foundry sand, cement, ash, lime, large grain
ordinary sand, the mean value of λ is 4.0.
In this connection it should be noted that the sliding of
the material particles against each other gives rise to
internal friction. Other resistance due to grading or
shape of the output discharge pattern contributes to the
resistance factor. That is why the parameter λ is always
higher than that due to pure friction.
Drive power of the screw conveyor at no load, P N:
This power requirement is very low and is proportional
to the nominal diameter and length of the screw.
PN = Di*L / 20 (Kilowatt)
Where,
Di = Nominal diameter of screw in meter
L = Length of screw conveyor in meter
Power due to inclination: Pst
This power requirement will be the product of the mass
flow rate by the height H and the acceleration due to
gravity g.
Pst = Im*H*g / 3600
= Im*H / 367
H should be taken positive for ascending screws and
will be negative for descending screws.
Total power requirement:
The total power requirement is the sum total of the
above items
P = (Im (λ.L + H) / 367) + (Di.L /20) (Kilowatt)
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b)

Screw-Feeder

c)

The screw-feeder is the important part of the
mechanism, once the motor starts to rotate; it pushes
the substances in between the space of the blades.
Blades are designed using the empirical formulas,
P=0.75Di
P – Pitch of the screw
Di – Inner Diameter of casing
SC = CFH*CF
SC – Selection Capacity
CFH – Required Capacity in cubic feet per hour
CF – Capacity factor= 1.50 (for P=0.75Di)

Solid State Relay

Solid State Relays (SSR’s) are normally-open
semiconductor equivalents of the electromechanical
relay that can be used to control electrical loads
without the use of moving parts. SSR’s provide
complete electrical isolation between their input and
output contacts with its output acting like a
conventional electrical switch in that it has very high,
almost infinite resistance when non-conducting (open),
and a very low resistance when conducting (closed).
The controlling of SSR’s are is done by the Microcontroller.

d)

Flow Control Valve

The flow of substances into the load cell needs to be
precisely controlled. This can be achieved by the
incorporation of control valve. The timing of opening
and closing of the valve is controlled by the microcontroller, which obtains feedback from the load cell.
The development of load from various iterations is as
shown below.

Figure 1

Load cell development:
Butter-Fly Valve:
In this, a plate is incorporated inside the
cylinder as shown in the fig. 4. The Valve is
controlled by the servo motor which in turn
controlled by micro-controller.

Figure 4
Limitation:
The regulation of flow was very difficult to be
achieved whenever there was a demand of smaller
quantity i.e., the control of discharge of chemicals to
the accurate amount was not possible to achieve.
Double Plate with roller Guide ways:

Figure 2
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In this 2 plates were installed at some angle and
rollers inside the walls. The rollers support the
plate while movement also acts as the load
carrying agent.
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e)

Servo motor:

A servomotor is

a rotary

actuator

or

linear actuator that allows for precise control of
angular

or

linear

position,

velocity

and

acceleration. It consists of a suitable motor coupled
to a sensor for position feedback. It also requires a
relatively sophisticated controller, often a
dedicated module designed specifically for use with
Figure 5
Limitation:



The rollers could not sustain heavy loads.
As the plates with chain went in chamber,
grease in touch poisoned the chemicals at
the outlet.

servomotors.
4.3.6 HX 711:
HX711 is a precision 24-bit analog to-digital
converter (ADC) designed for weigh scales and
industrial control applications to interface directly
with a bridge sensor.

It is designed for high-

Double Plate with the guide ways inside the

precision electronic scale and design, with two

chamber:

analog input channels.

This is same design with Guide ways instead Rollers.

V. CONCLUSION

The guide ways support for the entire length of the
plate.

Although a conclusion may review the main points
The advantage of this type of mechanism is that
when there is flow of particular chemicals from the

of the paper, do not replicate the abstract as the

Screwfeeder the upper plate is opened there by

importance of the work or suggest applications and

making the flow pass through the vertical column.

extensions. Authors are strongly encouraged not to

When the upper plate is opened for a while and the

call out multiple figures or tables in the conclusion

lower plate is already closed, there is a finite volume

these should be referenced in the body of the paper.

conclusion. A conclusion might elaborate on the
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