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Abstract

In this project | am going to make this fully autatic by using electronics equipment like sensors,
microcontroller, IC’s etc. along with mechanicahgmonents due to which crushed cans or bottlesesd not
to segregate from bin and also machine will notidla. After all process has been done, this @ushay
help us to understand the fabrication and desigphogess as well as electronics equipment thatedoin
this project. After the design has complete, it wassformed to its real product where the desigused for
guideline. Crushers are major size reduction eqeigmsed in mechanical and allied industries whitishes
different types of soft and hard materials. The oarbottle crusher machine is widely used in begera
industries or in scrap dealers shop to reduce dheme of the cans/bottles. Hence in this design aralysis
of various parts are necessary. The Electric Maiat a microcontroller make up the backbone forghigect.
Overall, this project involves processes like desifabrication and assembling procedures. Thisegtois
mainly about generating a new concept of can/batilsher that would make easier to bring anywhere a
easier to crush the can or bottle.

Keywords: Slider Crank Mechanism, Beverage Cans or Plastidtlddp Electric Motor, Sensors,
Microcontroller, IC’s.

1. Introduction

A can crusher can be defined as “A device usedrashing aluminum cans or plastic bottle for easterage
in recycling bins thereby giving you extra spaceflbjtening of cans”. This project consists of igesig and
fabrication of an automatic can/bottle crusher nrezhin order to reduce the waste, we planned ¢atera
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can/bottle crusher that will reduce the volume hfmanum cans/plastic bottles by approximately séyen
percent by which transportation volume will increand transportation cost will reduce. Can crushees
primarily used to save space and for recycling.0Atee purpose of this project is to understand the
fundamental knowledge of design and mechanism mguslcrum system and a simple mechanism property.
A mechanical can/bottle crusher machine is basicale of the most aid able machines. It helps dnice the
pollution of the environment. Thus helps to creatbetter place to live in, apart from that, this/cattle
crusher can actually be the future mode of recyatest from the recycle bins. It can be placedyenvkere, in
the park, houses, restaurants, malls, canteensievers. Using a similar type of a design from thagram
below, but with an added bin below the can crustwrcept of recycling can be applied. In this prgjec
development of a recycle bin can/bottle crushethsocans might crush as flat and look as symmdiriea
possible and inserted the bin. The designs arenginoement friendly and use simple mechanism priger
The design is so done that the knowledge of dasigmhechanism and forces. The study of manufagjwwizas
very important in order to carry out this projeoténsure that what are needs to do. This projeab@uit
designing and fabricating the Recycle Bin Can/Bo8fusher Machine to help people easy to cruskdheas
well as bottle and bring anywhere. This projectolmes the process of designing the different paftthis
crusher machine considering forces and ergonorsiorfdor people to use. After the design has cotegleit
was transformed to its real product where the desigused for guideline. This project is mainly abo
generating a new concept of can/bottle crusherwlbald make easier to bring anywhere and easierush
the can or bottle. This machine is developed sdtalyhe purpose of recycling as plastic bottlesl@armful to
environment and aluminum to plants growth. Manygleorecycles items like paper, glass, and aluminum
While these efforts are a vital part of the progcéiss true recycling path continues long after ctalyles are
collected from household bins or community drop-axhters etc. Collecting, processing, manufacty@amgl
purchasing recycled products create a closed aircleop that ensures the value of recycling. Recycling

is a series of activities that includes the coiteciof used, reused, or unused items that woulératise be
considered waste, sorting and processing the raghchroducts into raw materials, and remanufaogutine
recycled raw materials into new products.

2. Concept

This machine is basically works on the principleSifigle Slider Crank Mechanism which is the heaths
machine and it converts rotary motion into a remfpting machine to crush the Cans/Plastic botlfeshis,
link 1 is fixed and link 2 which is a crank is roiey about fixed link 1 and converts this rotarytioo into the
reciprocating motion of slider (corresponds tolthk 4) by means of connecting rod which correspotuthe
link 3. This is the inversion of single slider ckamhich is obtained by fixing link 1.

&
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Fig.1- Single Slider Crank Mechanism
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3. Working Principle

In this, as the motor rotates the motor is havingealler pulley connected to its shaft, the smatleltey

through the v-belt is connected to secondary pulleyger pulley) on another shaft which rotateg\itother
i.e. third pulley (Smaller pulley) is mounted o tbame shaft next to the secondary pulley, andrieected to
the fourth pulley (Larger pulley) which is on theaim shaft by means of v-belt. This arrangementbeen
done solely for the purpose of reduction of spdedept that there also automation has been dowé, &
there | have placed a sensor until and unless sspsges the obstacle (i.e. a Can/ Plastic batitejnachine
will not start. After machine gets started the poweelectric motor is transmitted to the sliderainanism
through belt and pulley arrangement and rotary omotif crank is converted into the reciprocating iotobf

slider thus Cans/Plastic bottles will get crushEdere is a separating bin which is placed beneattushing
tray to collect the crushed cans/ Plastic bottles there is a sensor of metal detector type tedtee plastic
bottles and cans separately.

Bs B 5 B - Bearing
—E M — Motor
S — Shaft
C P — Pulley
B: S - Slider
E . C — Crank
St C.R. - Connecting

Rod

P

Fig. 2 — Line Diagram of Experimental Set Up
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Electric Motor.

Crushing Tray

etal Detector Sensor

Separating Bin

Printed Circuit Board

Fig. 3 — Designed Experimental Set Up

The different electronic components which help &kethis machine automatic are explained as fotlows

1. ATMegal6 Microcontroller

The ATmegal6 is a low-power CMOS 8-bit microcorieobased on the AVR enhanced RISC architecture.
By executing powerful instructions in a single &daxycle, the ATmegal6 achieves throughputs appingch
MIPS per MHz allowing the system designed to optenpower consumption versus processing speed.

PBO ] 1 40 [0 PAD (ADCO)
PRI 2 39 [1 PA1 (ADC1)
PE2 ] 3 38 [1 PA2 (ADC2)
1 PORTB | PB3 [ 4 37 [0 PA3 (ADC3) \ Thaera
— | PRAC]5 3 b pae aoce) [ PORTA |
PB5 [] 6 3B PasaDcs) | T
PB6 O] 7 34 7 PAG (ADCE)
. PBTOS 33 [0 PAT (ADCT)
RESET [ 9 32 [ AREF
vee 0 10 313 GND
GND O 11 30 0 Avee
XTAL2 T 12 29 1 PCT
XTALY ] 13 28 [1 PC6
(RXD) PDO [ 14 27 0 RC5
(TXD) PD1 O 15 26 [0 PC4
PO2Cl16 251 PC) {PORIC
P3O 17 dppe | T
3P°RTD 3 PD4 ] 18 23 [ PCt
"""""" PDS ] 19 22 [0 PCO
PD6 ] 20 210 PO7

Fig. 4 -ATMegal6 Microcontroller
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Pin Descriptions
VCC: Digital supply voltage.
GND: Ground.

Port A (PA7..PAQ): Port A serves as the analog inputs to the A/D CdawvePort A also serves as an 8-bit bi-
directional 1/0O port, if the A/D Converter is nosed. Port pins can provide internal pull-up resss{selected
for each bit). The Port A output buffers have syrtrinal drive characteristics with both high sinkdasource
capability. When pins PAO to PA7 are used as inpats are externally pulled low, they will sourcereat if
the internal pull-up resistors are activated.

Port B (PB7..PB0): Port B is an 8-bit bi-directional I/O port with arhal pull-up resistors (selected for each
bit). The Port B output buffers have symmetricaivelrcharacteristics with both high sink and source
capability. As inputs, Port B pins that are extéynpulled low will source current if the pull-ugsistors are
activated. The Port B pins are tri-stated whensatreondition becomes active, even if the clogioisrunning.

Port C (PC7..PCQ): Port C is an 8-bit bi-directional I/O port with @rnal pull-up resistors (selected for each
bit). The Port C output buffers have symmetricalv@rcharacteristics with both high sink and source
capability. As inputs, Port C pins that are extéynaulled low will source current if the pull-ugesistors are
activated. The Port C pins are tri-stated whersatreondition becomes active, even if the cloakoisrunning.

If the JTAG interface is enabled, the pull-up resis on pins PC5(TDI), PC3(TMS) and PC2(TCK) wié b
activated even if a reset occurs. Port C also setlve functions of the JTAG interface and othercigpe
features of the

Port D (PD7..PDO) Port D is an 8-bit bi-directional 1/0 port with @rnal pull-up resistors (selected for each
bit). The Port D output buffers have symmetricalvelrcharacteristics with both high sink and source
capability. As inputs, Port D pins that are extdynpulled low will source current if the pull-ugesistors are
activated. The Port D pins are tri-stated whenrsatreondition becomes active, even if the cloakoisrunning.

RESET: Reset Input. A low level on this pin for longer thidne minimum pulse length will generate a reset,
even if the clock is not running. Shorter pulsesrast guaranteed to generate a reset.

XTAL1: Input to the inverting Oscillator amplifier and o the internal clock operating circuit.

XTALZ2: Output from the inverting Oscillator amplifier.

AVCC: AVCC is the supply voltage pin for Port A and théDAConverter. It should be externally connected
to VCC, even if the ADC is not used. If the ADCused, it should be connected to VCC through a lagsp
filter.

AREF: AREF is the analog reference pin for the A/D Coteter
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2.7805 Voltage Regulator IC

Wit onthe +ve(5V) Output voltage

battery

Graund

Fig. 5 -7805 Voltage Regulator IC

7805 is a voltage regulator integrated circuisle member of 78xx series of fixed linear voltaggulator
ICs. The voltage source in a circuit may have flatibns and would not give the fixed voltage outftte
voltage regulator IC maintains the output voltaga aonstant value. The xx in 78xx indicates tkedioutput
voltage it is designed to provide. 7805 provide¥ +&gulated power supply. Capacitors of suitabllees can
be connected at input and output pins depending tiporespective voltage levels.

Pin Description

Pin No Function Name
1 Input voltage (5V-18V) Input
2 Ground (0V) Ground
3 Regulated output; 5V (4.8V-5.2V) Output

3. L293D Motor Driver IC

L293D IC is basically used for driving the indu@iloads like DC motors, stepper motors, and reldys.a 16
pin DIP IC .1t will simply amplify the logical ingucombinations from the microcontroller IC to dritlee
inductive loads like DC motor in our case. With tiedp of L293D IC we can drive two motors simultansly

at atime. It has four I/P pins and four O/P pins for conirgl the devices by using microcontroller. For a
single motor the combinations of two I/P are used thking the I/P from the microcontroller and afte
amplification the corresponding two O/P combinagi@ne connected with motor.
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Fig. 6 -L293D Motor Driver IC

4. Metal Detector

This metal detector circuit electronic project &sbd on transistors and will provide an visualdation using

a LED and an acoustic sound that will inform youewha metal is detected. This detector must be paver
from a simple 9 volt battery an it needs someelitttljustments. To adjust this circuit you needdwer it on
and move it away from any metal object .You musht®RV2 potentiometer fully clockwise and RV2
potentiometer anti-clockwise. With SWlpressed yawsiniurn RV1 anti-clockwise until the LED is abdat
light and all further sensitivity adjustments sltbnbw be done by turning RV2. To set maximum saitsit
turn RV2 until the LED is weakly lit. The brightresf the Led indicates the distance and the sizeeometal
object detected .The L1 and L2 coil must be onstmae support that must have a 8mm diameter. L12As

turns from 0.3mm Cu wire and L2 has 43 turns fra8ntim Cu wire.
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Fig. 7 -Metal Detector Sensor

TSOP Sensor

The TSOP 1738 is a member of IR remote controlivecseries. This IR sensor module consists of i PI
diode and a pre amplifier which are embedded inéngle package. The output of TSOP is active lod i
gives +5V in off state. When IR waves, from a seunith a centre frequency of 38 kHz incident qritg
output goes low. Lights coming from sunlight, flascent lamps etc. may cause disturbance to itesdtiin
undesirable output even when the source is nostnéting IR signals. A band pass filter, an intégrastage
and an automatic gain control are used to supmess disturbance§.SOP module has an inbuilt control
circuit for amplifying the coded pulses from the tnsmitter. A signal is generated when PIN phiotdel
receives the signals. This input signal is receivgdin automatic gain control (AGC). For a rangenpits,

the output is fed back to AGC in order to adjustdfain to a suitable level.
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Fig.8—TSOP Sensor

4. Result and Discussion

As | have taken specimen of 500 ml Plastic botiesvell as Soda Cans having following dimensions

Dimensions of Soda Can-500 ml
Diameter, D = 65 mm
Length, L =168 mm

Dimensions of Plastic bottle-500 ml

Diameter, D = 58 mm

Length, L = 206 mm

The following tables show the comparison betweeasrushed and crushed cans as well as plastic hottles

Table 1: Reduction in Volume of Cans after Crushing

Time Original Crushed Original Crushed Reduction in
Sr. No. required Length (mm) Length Volume Volume (mnf) | Volume (%)
q 9 (mm) (mnr?) °
1. 1.25 168 38 557.47x10| 126.09x16 77.38
2. 1.25 168 37 557.47x10| 122.77x16 77.97
3. 1.3 168 38 557.47x30 | 126.09x18 77.38
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4. 1.25 168 38 557.47x10| 126.09x18 77.38
5. 1.25 168 37 557.47x10 | 122.77x18 77.97
6. 1.3 168 42 557.47x10 | 139.36x16 75.00
7. 1.3 168 38 557.47x30 | 126.09x16 77.38
8. 1.3 168 38 557.47x10 | 126.09x16 77.38
Since, Reduction in Volume in percentagé(V - v)/ V] x 100

V — Original Volume

v — Crushed Volume.

Table 2: Reduction in Volume of Plastic bottlegaffrushing

sivo. | e | oo | Lo | voume | et | redton
(mm) (mn’)

1. 1.6 206 58 544.26x10 | 153.24x168 71.84
2. 1.65 206 62 544.26x10 | 163.80x16 70.00
3. 1.6 206 63 544.26x30 | 166.45x16 69.5
4. 1.65 206 63 544.26x10 | 166.45%x16 69.5
5. 1.7 206 60 544.26x10 | 158.52x18 70.87
6. 1.6 206 62 544.26x10 | 163.80x18 70.00
7. 1.65 206 60 544.26x10 | 158.52x16 70.87
8. 1.65 206 63 544.26x10 | 166.45%x16 69.5
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5. Conclusion

From the above study, it is observed that by airandifferent mechanical components along with tetetdc
components machine can be made automatic one $b the Cans as well as plastic bottles solely doice
the volume. Thus human efforts can be reduced dswtme also, because sorting system is instdliere to
separate the bottles and cans to reduce the huatigmed. As above results shows that the volumebsan
reduced to a large extent i.e. near about sevemtyept volume can easily be reduced, thus traresjpmmt
volume can be increased and transportation cosbeaaduced to a large extent and these can be.reus
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