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Type Displacement motors
Radial piston Linked piston Vane Cear
Characteristic mator motor molor motor
Max. operating pressurne 10 -] ) 10
thar)
Ratedd power (kW) 1.5 e 300 Tk [ARTRT 055
Max. speed (rpm) GO0 5000 30000 15000
Specific air consumption | 15 to 23 2010 25 20 1o 50 30 to 50
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Slogs 59790 dmglio Jguxr 117 JS&
Slogss S cumsg J s -
FESUSE J0T SO S SV JeTT R )
NC) ¥
in
Valve unoperated Valve operated
Rod retracted Rod extended

(a) (b)

4y Sy S Sy 5 o S8 VY S

9 s e (7

(Vane Motor)




4hybgs Kar Sy & > S )-F-Y

OXY i Ly adybogs Ko Sy 5y J 558 1-14 Y

L

) 2 4

( ) ((m T\

- W
G Ly

OXY s bnwgi 4 b 93 K> Ky &5 > J 565 V-V S

gy ;L 31 00litus! by yeuds J 58 —V-Y-Y

XTI 7} <

Vi v A

gkey olosd 9 J S (5lo yeds gy 48y Kz Sy 0,Shas -V S




( ) Va
Vg y

Vi - )
Va, Ve

Trapped Signal

Va . Vg
Vs )

= i
e

=X _ﬁ}-
i -

G:Dj%lw @:B:@W Woly loyd J 08 il G lwgd ad1bgd S S 0 Shos V-V Yo
Vi Va

+ N Sl Kilagil J 58 —1-¥-F
4 ybgs S oSy Seilogil 3, Shac 1YY UK

* N.C.

+ : Ve
¢ . PLC
Vs

- (Pneumatic Trip valve)



A+B+A-B-repeat 11

F@,
F‘@m
4

+ - + -
STl < SR im

Va Vg W A

Ve o+
ol b s ol Jgl o 5o V-YF o Oloyd yuls 90 Jawgi ad bgo S S Sl Siilogil o o V-TY LS
At - Silogsd S Wiz (o F 08 > 08 -)-F
*
+ (A,B,C,.)
A B

i I A+ B+ A- B- repeat

- + -

N
R UITA > [l } <
VA T B A B A

a:lﬂglw A &
S

tart A+ signal . a,

Jl S 5o )b g0 alo 5o V=Y UK

O



|
i O
-\ < ——D—-I\TB}L{_]: <

i i
| v k- |
| A I
| I

Stapirun a, 8 B+ cs o j08) waly w3 ooliuw! pgus &l o V-TF IS

be
=
¢.

a, A- b,

AB Ko g5 Suilogil o8 > Slg b 1-YA S VB

Olozed Sy g0 slxs| -V-F-¥ A “." ; e [

- {Hlif 1, X} <
Vi : I :
3 [} 1

1

|

-
I
A+ B+ A- repeat i
1

1
1
B_ 1
B- A Stant b, a, ap B signal
Oloyd she yano 30 80,1} (5551,5 p)lez Ao po (s 1-YY Sl
A-B- b
b, a, A- A+



G319 sle o1l —1-0-)

A+ B+ A- B- repeat

: SAVIYAR pRUTASy
i | oy, v i
I V. ¥ 1 ! ° I
I I ]
A+ B+ /B- A- ! ! ': !
GI GII ! ! :
A ” | S | | 1 (ﬁ” | i‘l 1
] |
Stop/run : a, :
| 1 1
| I 1
| 4
A+B+| A-C+D+ D-C-B- a4 A '
I Il 1 ja[;m” a{m@”
: a, : b,

]

A+B+| A-C+D+ D-C-B- '

1

I 11 I %[Em
b Sequence As B+ A- repeal
a
) - o S 50 plojad €8 > 93 sl Cur p3Y Siloga piume 50 V-V S
/
6}'3" ,_5Ub)|.u -\-0
* * _
GIl GI



A+ B+ / B- A-

Group | Group Il Growp il I H
I u ) a,

[rommmmmmmmmmmmmncnes B+ a, . A+ A +
N e FAY b .
E A b, . B- Gl
! . A-
—i i S
E Solect group I [=====

H Selact group Il [>----
; Sopinn o |
Silge b5 auws ol (6l ¥XY it dww 31 o0l V- ¥ S L ! 4_ — Group
I - Group ¥
*
I e
l i Cascade valwe E
l. " ﬁ As B B A - I_ __I
Gmpllﬁmnll

AVBAB-A- 35 1o o 7 ol r (55190 o 1T S

&3lg0 sloe gl el (o215l a5 V-0

GII,GI *
GIII,GILGI

*

5190 L dus Sl (gl s OxY yuds S0k s 31 o0liiual V1) U



M -
) B A
B A
B A,
ON/OFF ).
(
B
L1

A+ B+ C+ A- B- C- Repeat

Group IV Group I Group Il Group |
pilot air pitot air pilot air pilot ar

Select group IV b---l 5 I

L

Select group Il - -{ S ﬂ

Select group I i::----m:

W

===  Select group |

&ilee b Lz ol l (glp OXY s due aws jl oolaswl \-YY IS

e o —V-F



(2]

(3]

(4]

(5]

(6]

(8]

(9]

(9]

[10]

&2l

Barber, Antony, Pneumatic handbook, 8th ed. Elsevier Science,
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A ‘ B ‘ A-B

0 0 0

0 1 0

1 0 0

1 1 1

A | B | A+B

0 0 0
’Jj 0 1 0
L/ Lo | o

1 1 1

A) Commutative Laws
A+B=B+A

A-B=B-A

B) Associated Laws
A+(B+C)=(A+B)+C

A-(B-C)=(A-B)C

C) Distributive Laws
A-(B+C)=A-B+A-C

A+(B-C)=(A+B)-(A+C)

D) Absorption Laws
A-(A+B)=A

A+(A-B)=A

E) Involution
A=A

PLC PLC

OFF . ON
Shut . Open
False . True

(Proximity switch ~ Limit switch)

(OFF) (ON)
(Boolean)

A=1
A=0

Al A
J_ 1 0

0 1

A . N.C)) N.O)
"" (AND)"" . A

OR)" "

(OR)
(AND)""



F) Inversion Laws (De Morgan’s Theorem)

11 (A+B)=A B
1]

Mains.

l (A-B)=A+B
I A+B NOR A-B NAND
4V RUN IN1 N2  ees IN20
CR1 CR2 CR3 CR20
?ﬁ ?_9‘"5_6 PLC L5 iles -Y-V-Y
:::( supply Q Cl) PLC,
Losd1 JLeosd2 T Load 3
i (-) .
PLC A5 Sl hales :¥-1 JSUb : PLC
PLC
N.C NO PLC
PLC PLC .
— — No . - , , PLC
_/I/r_ N.C. PLC
) . PLC
— )_ — — PLC
- INS PLC
CR7
,Counters Timers s PLC - PLC ( - ) ) (Control Relay 7)
Statement List (STL) SLo P WHge 4 sl ol -Y-1-Y
STL PLC

STL . y PLC
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IN1

Address | Instraction Data
F— ——em
[} LOAD 1
1 AND ™2
2 ouT CR1
e a END
Ladder Frogram
disgram

PLC lawgi (5w ylow (g5bw ooly Y-V ST

oy swl\r \fswz

‘ Load (LD)

‘ Load Not (LDN)

‘ AND

‘ AND NOT

‘OR

‘ OR NOT

‘ OUT

SW1 N1 N2
CR1
9
24 V—I
Sw2
Conventional ov
circuit PLC layout
cR1 Address Instruction Data
0 LOAD IN1
1 OR IN2
2 ouT CR1
3 END
END
Ladder Program
diagram

PLC buwgi 53lg0 jlow g3lw ooby Y-V JSCi

PLC
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swl,sw2

STL
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PLC
RAM, ROM
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LCD PG . PLC
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RUN MONITOR FROGRAM
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PLC
(register)
(byte) ,(nibble)
(word)

Input
interface

(Memory)
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PLC
Input image Qutput image Output
memory memory ports
1 OFF
0 —= ON
—
CPU
-
p—t—
Output
interface
Communications
bus
Memuory
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(CPU) PLC
PLC
.1
CPU PLC
CPU
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Time
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IN3
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Address  Instruction Data

0 LOAD IN1

1 AND IN2

2 AND IN3

3 AND INd

4 OR INS

5 ouT CR1

] END

Address  Instruction Data
o LOAD m
1 OR w2
2 OR o]
3 OR N4
4 AND ING
5 ouT CR1
L] END
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4 END
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- ]
a Address Instruction Data i | NS CR1 Address Instruction Daza
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2 AND NOT c1 w2 ' NG 1 OR w2
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1 2
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0 LOAD w1
n 1 AND NOT 2
_.l T2 }—' 2 ouT bl
Constant § 3 CONSTANT &
4 LOAD T
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CR1)}— 6 CONSTANT 5
T ouT CR1
8 END
{End}—
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1 ¥ (cr1 Address  Instruction Data
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i 2 AND NOT T
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5 CONSTANT 5
6 END
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D-OFF yoss Y-YA S
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CR4 CRI
_ ARO ARO IN1
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N2 ,
IN3 . ARO ARI10
! - . swl,sw2 ARO IN2 ) ARO
* CR4 CRI ARI1
S1 N2
S2
(Snubber ) CR1,CR2,PLC S1,82 l_[{mlx A#10
t + {4 RO—
Cylinder
iston ARO
e ‘JI:I_ At '—|
N2 shitt Address  Instruction Data
— AR LOAD m
R
al_a 2 valve AR H preayoc 4Rlo
0 RO
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b e »;s e | f =&
MU Vac v 24 Vac — | {AR0} 1 LOAD N3
~ e 8 RESET ARD
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