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Abstract. The objective of the research was to design and development of pen vending machine which
has 120 c.m. x 60 c.m. x 45 c.m. as width x length x height, respectively. Our designed machine has
arduino UNO R3 microcontroller as the sensor and compressor to control the motor in the pen release
set and the pen detects set. The experimental results show that the controlling of the pen release set
according to the situation. Furthermore, the controlling of the pen detects set according to the number
of coins and can withdraw coins correctly when the coin is withdrawn.

1. Introduction

Nowadays, there are many automatic vending machines. Vending machines are one example
of an automation business process in which it utilizes meager supervision of the user. There are a lot
of variety and forms of automation using vending machines [1].

Vending machines refers to a machine which accepts payments in the form of coin, token or
card, and dispenses a product. Most often the vending machines used depend on coin intake with
currency recognition techniques like image subtraction techniques [2-4].

The photocopy shop here in the Rajamangala University of Technology Phra Nakhon offers
diverse services to its clientele. Primarily it offers documents photocopying and printing services. But
sometimes customers need other learning materials such as paper pens etc. Therefore, if there is a
machine that can facilitate the sale of teaching and learning equipment, it can make customers more
comfortable.

This research aims to design and development automated piece-by-piece retail of common
pens. This vending machine will dispense blue pens and red pens. This machine utilized coin slot to
accommodate 1 baht, 2 baht, 5 baht and 10 baht. The buyer will simply select the type of pens and
insert coins. This machine will not dispense change in amount.

2. Methodology

The design concept relates to the design of the model of the pen vending machine that accepts
the pen currency by controlling it with arduino UNO R3 microcontroller through the use of the
command input switch. Then the motor rotates the pen according to the order. The system will detect
the pen when the specified amount has been reached, the display screen, the number of pens remaining
and the amount, as shown in Fig. 1.
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Fig. 1 The block diagram of the research concept

The mechanical structure of the pen vending machine. The prototype model is implemented

by the help of the mechanical design setup. The various block present in the design are mentioned
below, as shown in Fig. 2.

1. Lock and key

2. Display LCD
3. Coin insertion slot
4. Selection of the item
5. Control unit
6. Coin rejection slot
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Fig. 2 Mechanical structure of the pen vending machine
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The machine was evaluated using descriptive statistics utilizing the five-point rating scale that
measures the acceptability of the pen vending machine in accordance to the following criteria:

- Functionality, technical evaluation of the machine in terms of its accurateness of
dispensing, maintenance and power.

- Cost effectiveness, evaluation of the prototype as a stand-alone machine while rendering
other services.

- Mobility, evaluation of the prototype considering its space occupancy and weight.

- Overall impression, in terms of aesthetics and marketability.

3. Results and Discussion

The machine stands 120 c.m. width, 60 c.m. length, and 45 c.m. height. The designed
dimensions were sufficient in accommodating improvised printer dispensing section that is modified
to be the storage and dispensing mechanism to pull the desired number of pens as shown in Fig. 3.

Fig. 3 The output prototype of the pen vending machine

The experimental results show that the controlling of the pen release set according to the
situation. This machine can use the coin slot to accommodate 1 baht, 2 baht, 5 baht and 10 baht and
have precise withdrawal as shown in Table 1.

Table 1 The test of accuracy of pen dispensed

Total pen Require pen Select | Remaining pens .
ftem Blue pen | Red pen | Blue pen | Redpen | coin | Blue pen | Red pen Withdrawal
1 24 24 1 - 5 23 24 -
2 23 24 1 1 10 22 23 -
3 22 23 2 2 20 20 21 -
4 20 21 3 3 30 17 18 -
5 17 18 - 1 6 17 17 1
6 17 17 1 - 10 16 17 5

Table 1 shows the test of accuracy of pen dispensed found that the pen vending machine can
choosing the pen type can supply the number of pens exactly.
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The evaluation was in a form of questionnaires with specific points to assess the total
functionality of the pen vending machine. The rating is from a 1 to 5 scale. Scale 5 to be the highest
rate as shown in Fig. 4.
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Fig. 4 The result of the assessment

Fig. 4 shows the result of the assessment. Both the mobility and overall impression parameters
were quite a bit low, this is due to the usage of machine parts is large and the insertion of the pen is
quite difficult was an issue in this prototype then. The functionality and cost effective clearly point
out the demand for the prototype to be incorporated in the conduct of business among these shops.

4. Conclusion

The proposed system is the design of prototype model for pen vending machine. The controller
part of the vending machine was working according to the specifications for which it was designed.
The prototype model was designed for the implementation of the pen vending machine structure which
can choose the pen type according to the amount of coins effectively. Coins were inserted and items
were vended successfully. In future, pen vending machine of maximum accuracy and efficiency can
be achieved with better design and faster control equipment’s.
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