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3-POSITION CYLINDERS
HOW THEY WORK

[ ]= PRESSURE

POSITION 1 (RETRACT)
Pressure 10 port A fully
retracts cylinder.

POSITION 2 (MID-STROKE)
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Cylinder A

.
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3/2 Push Button (PB1) A

Cylinder B

3/2 Push Button (PB1) |4

A+ i \ T \ Spril
a [N % = [N
]| . 'I' s ] o 1 b o
@ W © R
- P p'/.
Pressure Port P L C Pressure Port
J .
/
F. X1-
q, X2 -
¥. YO - A
4, Y1- B
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Rung-3 T1- NO B (Y1)
A
A NO A



A1

X0 X1
Rungl| | Lk (
St I|‘t PB 1] lYo ]
a| YO0 Stop PB Cylinder A
Cylinder A
Rung 2 I Y0 TMR T1 K50
Cylinder A
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END
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Cylinder A Timer T1 Cylinder B
Rung 4 Y1 TMR T2 K51
Cylinder B
Rung 5 Y1 | |72 (
: | (v2)
Cylinder B Timer T2 Cylinder C
END
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PB1 PB2
PLC

b) wiring diagram

Assignment Table
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PB2 12 |
Y1 o1
c) ladder diagram
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PB1 PB2 0-
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11 Set-reset
Rung 2 1] set o/
p-CL] Reset 11 sets flag M1, C2 resets M1. NC of C|
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.H ‘ (;2 MIi=1_13= 01=1 Y1 is ON
Rung 3 i} {}
COUNTER C1 4=, 02=1 Y2 is ON
14 Down Counter
{1 Count down
11— Set o/p |
10— Pre-set value =10
Reset
Ladder diagram
S1 S2
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Condition 3

Condition 4
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PBI M4 SI Set-reset
5——3% J Set o/
M2
— | Reset
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Memory M2
Ml S2 Set-reset
: 1k
p——tt i1 set o/p
M3
—1 | Reset
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1t
Memory M3
M2 S4 Set-reset
i} ey
J Set o/p
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— T Reset
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M3 S3 Set-reset
= 5 | Set O
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i
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,‘ Reset
Ladder diagram
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Spring
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(
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Y Cl | Reset
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— 1} } {}
14 02
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COUNTER C1
14 Down Counter
i Count down
11— Set o/p
10— Pre-set value =10
Reset
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. PLC S7-200

Input
Module
(10 Digital)

Indicators

1.SF —Red

2.RUN — Green
/ 3. STOP —Orange

1. Memory Slot
Max. 256 KB
2. External Clock

Extension
3. Power Backup

Modules

( )’ y Programming Port Output

(DB-9 Connector) Module
( ), ( )1 (8 Digital)

: Backplane

connectors
PLC

. 1/0

L}
. Integrated
1 ! . Battery
circuits Microprocessor backup
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1/0

1/0

1/0

I ) Common power bus
- .

Input
connections

Processor

Output

PLC

Power Supply

s se A
3w (aEE

Indicator Signaling Relays Motor
lights column starter

Discrete inputs

|
. ddamw

Pushbuttons Selector Limit Proximity
switch switch switches
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(Variable Frequency Drive)

AC
(VFD)

@

Input module
o a4 8 12| 2avbpc
1 5 9 13 | input
2 6 10 14 | medule
=1 E4 K B3
—— o © —— IN O
_@ (=] IN 1
— IN 2
_@ (=) IN3
p—C o =] _i IN 4 e
@ = IN &
—l® IN7
o — IN 8
NN =l 4 IN9
—1 IN 10
_e (=] IN 11
=t —1 IN 12
O S ] @ N 13
—1 IN 14
IS | S s
| ——— @ =3 coMm [ Be
Field device — cOomM
power supply
Output module
0 4 8 12| za0VvAC
1 5 9 13 output
Field device 2 & 10 14 | module
power supply 3 7 11 15
— VAC
P hd [ outo
1 ouT 1
) _8 (=} ouTz2
— ouT 3
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M — ouT 5
h 5 oute
1 ouT 7
A oute
by @ ouTe
A~ =@ ouT 10
1 ouT 11
2 @ TS ouT 12
Y L=
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e 1 ouT 15 AC
== com

~1

Single-phase motor
wiring diagram
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, Capacitive
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(Pressure Sensor)

(Temperature Sensor)
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NO, NC
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Normally - Open(NO) EC NEWA T E° EC NEWA | ¢
symbol ~ symbol symbol ~ symbol .
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s4

L1

al, a2, bl,

b2

sl, s2, s3

Proximity

Sensor
al a2
B
Cylinder
s1 s2

4/3 Solenoid
Valve

Pressure

Proximity
Sensor

b2 b1

sl

c@ Cylinder

s3

Relief Valve £

L= e
i

Motor Driven
Unidirectional
Pump

Reservoir

Eﬁ sS4
4/3 Solenoid

Valve

S1,

—~

S2, S3, s4

)

al, a2, bl,

b2

Output Connections
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PLC
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a2 b2
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Out 0
| |
11
al 1 Out 1l
| | | | ( ]
11 1 L
Out3
{ )
| END I

N




~~~~~~ pcv
~~~~~~ (Direction Control Valve)
e Pressure l
Regulator t ﬂ
Piston

(Carrying Load)

Tl

Cylinder

Reservoir

Component of Hydrualic System

N




m3/s)

-- 3-Removable Bronze
Rod Bearing

7 —Honed
Steel Barrel

- 5—High Strength
Tie Rods

- 2—Chrome Plated
Piston Rod

= 4~ Precision Steel

End Caps

+= B~ Tie Rod
H Nuts

H
%-1-Combination Cast Iron

Ring and U-cup Seals

LY

SI-



Actuatedposition T P

3/2-way Single-solenoid
Valve, Spring Return

i1

A
l

i

=

Normal poéition

=

\
¥ ———3

T

B

|
|
)

AB'

W

[

l
-

Actuated position TP

4/2-way Single-solenoid
Valve, Spring Return

L8




L
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/
- A+B+A-B-
/
. X1-
€L X2 -
= YO-
= Yl- S1(
= Y2- S2 (
= Y3- S3(
= Y4- S4 (
Rung-1
NC STRAT PB (X1)

STOPPB (X2) NC

: A+B+A-B-

A)
B)
A)
B)
(YO), s1 (

X1

LY

A) (Y1)

YO-

T4-

NO




Rung-2 s1 ( A) (Y1) NO
Rung-3 s1( A)(Yl) T1- NO
s2( B)(Y2)

Rung-4 S2 ( B)(Y2) NO
Rung-5 52 B)(Y2) T2- NO
s3( A)(Y3)

Rung-6 S3( A)(Y3) NO
Rung-7 s3( A)(Y3) T3- NO
s4 ( B) (Y4)

Rung-8 s4 B)(Y4) NO

IR

Cylinder

b9

T |
[— - -":
(u
- A+B+B-A-
s1( A)
A NO
A s1 ( A)

(T1)

T1

T2

T3

T4



B) (T2)
S3 ( A) A
sS4 ( B) (T3)
S3( A)
(T4)
X0 | IStart PB x1’=’1,5top PB +JI. rvo ]

| L
Timer T4 \S(::ll'_
o Cylinder A
1

Irvar T1 K50 |

Y1 | LT

sS2
{YZ ] Cylinder B

|
| |
11
| |
11 1
[¥=2 TimerT1 I
_ll { TR T K51 |
| |
|
| |
11
|
|

s3
Y2 I ITZ {Y3] Cylinder A
Y2 Timer T2 I
{ Tmir T3 Ksz |
v3 T3 54 .
I — I {Y4] Cylinder B
=Y3 Timer 13 [Tvir Ta K53 |
{ END |
- A+B+A-B-
B)
Cylinder A Cylinder B

I— ]

=<
L
=
=

)

-=
R

—cg_m

o PLC T
j

L
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3. X1-
¥ X2 -
3. YO0- A
¥ Y1- B
Rung-1 A (Y0) STRAT PB (X1)
A(Y0) STOPPB(X2) NC X1
Y0- NO
Rung-2 B (Y1) Tl
Rung-3 T1- NO B (Y1)
A
A NO
B
X0
wong 1) 7 :
I 11 lYO]
Sta I\){% Stop PB Cylinder A
Cylinder A
Rung 2 YO TMR T1 K50
Cylinder A
Rung 3 Y0 | |11 ()
. || LY
Cylinder A Timer T1 Cylinder B
END
- (
B C)

hY




Cylinder A Cylinder B Cylinder C
——— ) ]
al s A |e Alle
|
T, 1" ) Y1)
- PLIT - PLIT 3365 Pl
] P ] P ] P
3 3 3
T T T
/
= X1-
« X2-
= YO0- A
= Y1l- B
= Yl- C
Rung-1 A (Y0) STRAT PB (X1)
A (Y0) STOPPB(X2) NC X1
Y0- NO
Rung-2 B (Y1) T1
Rung-3 T1- NO B (Y1)
Rung-4 B (Y2) T2
Rung-5 T2- NO B (Y2)

qo




A NO A
T1 T1
B B
T2 T2 C
X0
Rung 1 | iy (
St Irt PB ’rl Lo ]
a| YO Stop PB Cylinder A
Cylinder A
Rung 2 YO TMR TL K50
Cylinder A
Rung 3 Y0 | |11 ( ]
. B L
Cylinder A Timer T1 Cylinder B
Rung 4 Y1 TMR T2 K51
Cylinder B
Rung 5 Y1 | | T2 ( ]
: 1 LYe
Cylinder B Timer T2 Cylinder C
END
al, a2, bl, b2
s, s2, s3 s4 /

O




Cylinder

s1

4/3 Solenoid

Valve

Pressure
Relief Valve L7}

L= (e (5

Proximity
Sensor
al a2

=S

s2

Proximity
Sensor
b2 b1

c:f:ﬂ Cylinder
s3 D]Lﬁ sS4
4/3 Solenoid

Valve

I

Reservoir

Motor Driven
Unidirectional
Pump

al, a2, bil,

O

L1
2

S1, S2, S3, s4

Output Connections

3

ouTo

ouUT1

s2

I T

" JouT2

123

OuT3|

[ JouT4

ouUTS

[ JouTs

fra
S3 o
[
o]

OouUT7

WL

p
. COM |-
- m— .
= INO [ Jfe—z—e—AL1
8 IN1 [ [fo—zg"e— a1
m IN2 [ JferzZe—oa2
— m — v
2 |2 N3 [ fe—z=——b1
- .
3 IN4 [ =—"—<—b2
o2 IN5 | o
= IN6 [ o
=
= IN7 [ |}

Input Connections

R




L1

b2

L1 al bl
0
PLC
out0 outl 1
2 1 3
a2 b2
1 3 4
0 1
0 2
1 3
a2 b2 1
0 2
|1 a1 Out 1 Outo
L r ]
| =l L
bl Out3 Out2
| | | L ( ]
11 11 L
Out o
| |
11
al b1 Oout 1
| | | | ( ]
| 1 L
Out3
{ )
| END I

Q9




(Self Check)-

q8



(Answer Key)- .

e



v

L & A2 6 L

¥ T

(Job Sheet) - . :

E D’L_' vo]
lg”gj s1
ytina ° Yl] Cylinder A
—
S2
| 2 | |7t ( Cylinder B
1] (v2] o
Y2 Timer T1
a2 it _| TMR T2 K51
413 sotencia . — Y2 | |72 f53] Cylinder A
— lY3
v2 TimeIrTZ
; TMR T3 K52
P IS e e (531 cylind
'ﬂ { | — | Ly4]cy|n er B
5L Y3 Timer T3
1 (D= I I TVR T4 KS3
END
L

v



(Specification Sheet) - . :

Rlo|6 |rv| v

®|6|rv|v

y|ig|o|le|lr|w||rv]|v

aq




yE LR ®Ge LY

v v v
L v 90

(Job Sheet) - . :

Cylinder A Cylinder B

5365 Y I'ﬁ | le sa'é;l ﬂ%’“
: Pl Pyl
T iy PLC T

b

Rung 1

Rung 2

Rung 3

X0 X1
|l | L ( ]
S I IPB ! Lo
tart b8 Stop PB Cylinder A
Cylinder A
| |yo TMR  TL K50
Cylinder A
j— (v]
Cylinder A Timt]erl'l'l Cylinder B
END




(Specification Sheet) - . :

Rlo|6 |rv| v

®|6|rv|v

y|ig|o|le|lr|w||rv]|v

@®




yE LR ®Ge LY

v v v
L v 90

Cylinder A

PLC

(Job Sheet) - . :

Cylinder B

al

Cylinder C

bo

Rung 1

Rung 2

Rung 3

Rung 4

Rung 5

1
T {vo)

Stop PB Cylinder A

Cylinder A
H YO—__| TMR T1 K50|

Cylinder A
| Yo | 7L ( ]
1 [ Lve
Cylinder A Timer T1 Cylinder B
Y1 TMR T2 K51 |
Cylinder B
| ¥t | |72 ( ]
11 11 Y2
Cylinder B Timer T2 Cylinder C
END




(Specification Sheet) - . :

Rlo|6 |rv| v

®|6|rv|v

y|ig|o|le|lr|w|6|rv]|v

bd




6 p v

A ©

L EBR X LY

s

6 pr v

o

(Job Sheet) - .

PPE

PPE

R

Proximity Proximity
Sensor Sensor
al a2
s2 s

Pressure

Relief Valve i3
- Motor Driven
M):.u.—( )} Unidirectional
e I Pump

Valve

Valve

Cylinder = Cylinder
s1 3 s4
4/3 Solenoid ]3—- 413 Solenoid

Reservoir
L1 al Out1 Out0
| L |1 | ( ]
11 B 11 L
bl Out3 Out2
|1 LE ( ]
N 11 L
QOut0
al b1 outl
| | || ( ]
I 11 L
Out3

coM | | o [ T_comb—
81 Moumo| [E | o [fevd=—
g o ol [
3 82 outz| |& | [Nz [Jhege—
1] = nl=|m =
£ outa| ™| 2 2| N3 -h{_o_
g ‘
3 ﬁ [Joura| 3| [Tme [Jere—
is o outs] |=| [ o
H +{ Joute 'é e [
s Joum| =] [wi[]+

Input Connections
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Rlo|6 |rv| v

®|6|rv|v

y|ig|o|le|lr|w||rv]|v

b9
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https://instrumentationtools.com/plc-controls-onoff-valve/
http://rainbow-automation.net/plc-based-electro-hydraulic-system/
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