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Thesis Title Automatic Orange Juice Machine
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Education Level Bachelor of Science in Industrial Education
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ABSTRACT

This thesis presented the designing and building of Automatic Orange Juice Machine
which controlled by programable logic controller (PLC). Half — cut orange will be fed onto belt.
There were markers along the belt which located at the point of same distance far away from each
other. These markers can be detected by senser in order to stop motor when orange came to
pressing unit. Simultaneously, orange was pressed by cylander and orange juice was then drained
to tray which connected to the container. When cylander moved back, motor will be started again

to push orange peel to peel box.
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i FXZn

Mitsubi

Mitsubishi FX2n series PLC
http://www.mitsubishi-sutomation.com

Option. . | Notes

Mitsubishi FX2n Mitsubishi FX2n

RS485 RS232/RS485

| 9600 9600/19200/38400/57600/ | must same as the PLC setting

115200
Even, Odd. None must sane as the PLC selting
7.8 must same as the PLC setting
1,2 must same as the PLC setting
0-255 Does not apply to this protocol
0-255 must same as the PLC setting

| 9600, Even,7,1

B X 000 0-377 Input Relay

B Y 000 0-377 Output Relay

B M ddd 0-7999 Auxiliary Relay

B T ddd 0-255 Timer Relay

B C ddd 0-255 Counter Relay

B SM ddd 8000-9999 Special Auxiliary Relay
W TV ddd 0-255 Timer Memory

W Ccv ddd 0-199 Counter Memory

W D ddd 0-7999 Data Register

W cv2 ddd 200-255 Counter Memory(D Word)
W SD ddd 8000-9999 Special Data Register
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OMRON.

EE-SPY301/401/302/402

Slim, Diffuse Sensor Detects Objects
Without Background Interference

B Light modulation effectively reduces
external light interference

B Easy adjustment and optical axis monitoring
with a Light-ON indicator

B Wide operating voltage range (5 to
24 VDC) makes smooth connection
possible with a TTLs, relays, and
programmable controllers (PLCs)

B Easy-to-wire connector ensures ease of
maintenance

B Convert to PNP output with EE-2001
conversion connector

Ordering Information

Appearance | Sensing method | Sensing distance | Qutput configuration | Weight Part number

Hotizontal Diffuse 5mm Dark-ON Approx. 2.6 | EE-SPY301
Light-ON EE-SPY401

Vertical Dark-ON EE-SPY302
Light-ON EE-SPY402

H
W ACCESSORIES

Name Part number

Solder connector EE-1002

Connector with 1 m cable EE-1003

Connector holder for EE-1003 EE-1003A
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EE-SPY301/401/302/402 OMRON EE-SPY301/401/302/402
Specifications
B RATINGS
tem Refloctive
EE-SPY30! | EE-SPY401 | EE-SPY302 EE-SPY402
Supply voltage 5 to 24 VDC =10%, ripple (p-p): 5% max.
Current consumption Average: 15 mA max.; Peak: 50 mA max.
Rated sensing distance 5 mm {Reflection factor: 90%; white paper: 15 x 15 mm)
Standard reference object Transparent, opaque

Differential distance

0.2 mm (with a sensing distarice of 3 mm, horizontally)

Control output

At 5 to 24 VDC: 80-mA foad current {Ig) with & residual voitage of 1.0 V max.
When driving TTL: 10-mA load current {ic) with a residual voltage of 0.4 V max.

Qutput Transistor on output | ON OFF ON OFF
configuration | stage without detecting
object
Transistor on ouput [ OFF ON OFF ON
stage with detecting
object
With detecting object | ON
Indicator* Without detecting OFF
object
With detecting object | ON
Response frequency** 100 Hz
Light source GaAs infrared LED (pulse-modulated) with a peak wavelength of 940 nm
Receiver Si photo-diode with & sensing wavelength of 850 nm max.
Connecting method EE-1002/1003 Connectors

*The indicator is & GaP red LED (peak emission wavelength: 700 nm).
**The response frequency was measured by detecting the following disks rotating.

Disk

Terminal Aangement

K}
Ly

b

V Disk

15mm {i‘ 15mm1;

15mm

B CHARACTERISTICS

Ambient fllumination Sensing face: fluorescent light/incandescent light: 3,000 x max,
Enclosure ratings P50
Ambient temperature | Operating | -10°t0 55°C (14°F to 131°F)
Storage 25° 10 85°C (-13°F to 149°F)
Ambient humidity Operating | 35% to 85%
Storage 35% to 95%
Vibrafion tesistance Destruction: 10 to 55 Hz, 1.5-mm double amplitude for 2 hrs each in X, Y, and Z directions
Shock resistance Destruction: 500 m/s2 {approx, 50G) for 3 times each in X, Y, and Z directions
Cable length 2 m max, with a thickness of 0.3 mm? min.
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EE-SPY301/401/302/402

OMRON

EE-SPY301/401/302/402

Engineering Data

W OPERATING RANGE (TYPICAL)

EE-SPY301, EE-SPY401 EE-SPY301, EE-SPY401
“ ! Operates ": Refarel&le T
1 T i ject White —1
1 TN [ 7) Roenss m gz’:;‘ o ]
19} Referar U #5x 15mm "7 7Ny [ Operales
~ ¢ object: White | ™ ’g & {roflection X '
E 7| paper A I £ g factor 80%) )7 \l Relaase:
E o (sxi5mm) Ny < 1 \
T etecion 3/ L\ o -
> Maconeon 7 T h - ]
o 5 1 v g 1 Y,
g 3 4 8 4 4
# ! z, j
g ! { 2 i
3] ERE X
: ) [/ Ii 1
i 4
! AV f \ |
o N s
X (mm) X {mm)
EE-SPY302, EE-SPY402 EE-SPY302, EE-SPY402
1 T 7Ren ect] i
) N s . A VA
10 2 }:esﬂé;s mfm«)x a2 , 1) LXajisxisam ]
. T\ s, ion factor: ’/ \\ Kt faclor
: - AR
7 ] . .

Distance Y (mm})
Distance Y (mm)

X {mm)

B SENSING DISTANCE VS, OBJECT AREA B OPERATING/RESET DISTANCE VS,
(TYPICAL) CABLE LENGTH (TYPICAL)

EE-SPY301/SPY302/SPY401/SPY402

o
o -
bt PR AR g2 25CVec=45Y
Refsrance object: Whits paper 8l 7kQ
{reflaction factor: 96%) % e paper1 AWG24
7 -
il 11 o B 15 x 45 nm) ™
A & ] feecontacor |__f |
- ! 80%) A 1
£ / g, L1
£ / g T L
e vy 2|
@ > ¥
o / © Capacilor: 10 uF {con-
§ ot nocted Y I
k @ P Loet s
[ % 5} A Wilh extension cable connected directly.
/ T | B: With 10uF capacitor connecied.
o N
£ Oprrates
"2 Relpasss wemmm |17
g0 il
i 97 18 £y
TR I S N T g 63 0507 3
Sensing area 2 {mm?) Length of cable {m)
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OMmRON EE-SPY301/401/302/402

B SENSING ANGLE VS. SENSING B RECEIVER OUTPUT VS, SENSING
DISTANCE (TYPICAL) DISTANCE (TYPICAL)
Operating lavel
110) &) Vee =24V
169) Lengih of cabla: 50 mm
3 aN r\ Thi # cebla: 0.3 mm?
& R Referance object. |
< 7 Veo= 24V s b ; iy o
9 f Refursncs object: Length of cable: 50 rm £ \( scton factor $0%)
c i rickagss of cable A
g 5 0.2 mme 8_
k] e EE-$27401 5 \
5 - EE.SPY302 B o
2 e 5
G P s
é x ; g a
0 ¥ it N
2w
g T
Ol
« R A7 4 %
—H-=0--0C W N R D ¢ RURIY KR
Angle 6 (°) Distance d (mm)
B INTERNAL/EXTERNAL CIRCUIT DIAGRAM
Light-ON/Dark-ON
r"“‘om"'_" @ 51024 VDG
/indica:cr ax Y
| Load
| - o frelay) R
Gonneot By as
Ve b - - » wbenlagic cioud
ireuit is driven,
t I [ iagic
| || eirutt H
\ T
Conn-evI a diode in ;ar—.;.lfel tothe I;ad_ when aninduciive load is connested
betwosn « and GUT.
B TIMING CHART
Light-ON Dark-ON
Incident
Internupted
LIGHT ingicator N LIGHT ingicaior
fred) OFF fred}
G CN Qurout
t':#:;o’ oFF —%— frangistor
Load iralay} Operales B Load irelay} Gperates =]
Relsases Relsases
Cutput vokags Qutput woftage H
flogic; L fogt .
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EE-SPY301/401/302/402 OMRON EE-SPY301/401/302/402
Dimensions
Unit: mm (inch}
B EE-SPY301, EE-SPY401
Terminal Arrangement
‘ﬁ:az?T Sensing face (i) D Vee
= o [E] OUT . OUTPUT
i 1 .16} @ ] GND (0V)
Operation
20 (01;;5) indic?lors .
{079 3 wo. 3.2 dia.
i Ctoooles
024 3(Io.12) & E!: g
75 ! | I
{0430 wiiilaiio
{HThree, 0.635
1.25
25 |t toos)
{0.10)
0.20)
B EE-SPY302, EE-SPY402
A WA
=T
35 14 10793
{0.14) (0155)""]5
! ; i
(0.725). ‘ B :wje)
...18_. Sensing face
031)
) Terminal Arrangement
ion (1) 5] V,
410 [ opeme @l o | Ui
26 | T, 3.2 diz 3 3] GND (0 V)
.79 holes
Al =0
|

7.5
(0.30}

T

A o

25
@ie—r3

il
fetfio Theas, 0635
125
0.05)

3
0.20)
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EE-SPY301/401/302/402 = QINIRON

EE-SPY301/401/302/402

B EE-1002 CONNECTOR M EE-1003 CONNECTOR
] BT
| R
I L
] & :

i o } 0.24)
{0.05) 0. 12
002 005
yary 1,060:20
1151045 31
351659

B EE-SPY301 + EE-1003 B EE-1003A CONNECTOR HOLDER

3¢

Tweo, 3.2 dia.
W e 25.5 {1.00)  ~eany DOKES 42
: = J3 {0.17
f— 20 (0.79) i e
14.2 {0.567 } P00 1O
; F "1 (0.04)
57 i : T
S w4 SRR o
8 PX l i
@3 o1 ! 04
E : 20008
1
1.25 (0.05) 3 254 te2(008)
1.8(0.07) e .10
b o
5{0.20)
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EE-SPY301/401/302/402

Precautions

Refer to the Technical Information Section for general
precautions.

B WIRING

A cable with a thickness of 0.3 mm? or AWG22 min. and a length
of 2 m max. must be connected to the output terminals.

To use a cable longer than 2 m, attach a capacitor with a
capacitance of approximately 10 uF to the wires, as shown
below. The distance between the terminal and the capacitor must
be within 2 m:

o]

[}
A capacitanee of
OUT == 0.uF min.

]

o] o
f¢—— 2 M max E:LT:SKDH

Do not solder the cable to the connectors. Use the EE-1002
Connector or EE-1003 Connegtor {with a 1-m cable attached) to
connect the cable to the output terminals.

51024 VDC

Use the EE1003A Connector Holder fo prevent accidental
disconnection of the EE-1003 Connector from the
EE-SPY301/401/302/402 Photomicrosensor.

Do not impose excessive force on the terminals (refer to the
diagram below). Excess force will damage the terminals.

Terminal

No [

—

Do not disconnect the EE-1001 or EE-1006 Connector from the
photomicrosensor when power is supplied fo the
photomicrosensor, or sensor damage could result.

If the metal mounting base is subjected to inductive electrical
noise, the photomicrosensor can be activated accidentally, If
noise is a problem, take the following countermeasures:

1. Connect the negative terminal to the mounting base so that
there will be no difference in electric potential between the
photomicrosensor and mounting base.

2. Connect the negative terminal to the mounting base viaa
0.47-uF capacitor.

3. Insert a plastic insulating plate with a thickness of approxi-
mately 10 mm between the photomicrosensor and mounting
base.

Wire as shown by the following illustration to connect a small
inductive load (a relay for example) to the photomicrosensor. A
diode must be connected parallel to the relay to absorb the
reverse voltage.

o o]

) 51024 VDC

Relay
oV

When using a standard switching regulator, ground the FG and G
terminal to ensure that the photomicrosensor will be in a stable
operating condition.

out

[ole

B POWER SUPPLY

When using a standard switching regulator, ground the FG and G
terminal to ensure that the photomicrosensor will be in a stable
operating condition,

——— k= aal:

[}
i" FG
Switching
regulator

0]
o
ouUT
<)
L]

l NOTE: DIMENSIONS SHOWN ARE IN MILLIMETERS. To convert millimeters to inches divide by 25.4.

OMRON.

OMRON ELECTRONICS LLC

One East Commerce Drive
Schaumburg, IL 60173

1-800-55-OMRON

Cat. No. GC APMS-1 09/02

OMRON ON-LINE

Global - hitp:/fwww.omron.com
USA - hitp:/fwww.omron.comfosi
Canada - http:/fwww.omron.com/foci

Specifications subject to change without notice.

OMRON CANADA, INC.
885 Milner Avenue
Toronto, Ontario M1B 5V8

416-286-6465

Printed in U.S.A.
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