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Electro Pneumatic
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Switch with Normally Open Contact
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Pneumatic circuit Control Circuit
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Electro Preumatic Circuit Diagram &>9306 ozol
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AND Function

Contact plan logic plan
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- Function chart =~ \ *’
Screw speed ——  —Start
Oil pressure_—l ' ﬂ %
1 NS | Feeding screw out
- Feed
e

- Control circuit

Start 51—

Oil pressure s2

Drill speed s3 IE

H




| U TINT ZAW = ELECTRO PNEUMATIC |

Or Function

Function chart
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Function Chart
S1 52\
| S Magnet Y1 ON
Cyl Out
SSGRICER.
2 - S | Magnet Y2 ON
Cyl IN |
Power circuit Control circuit
Sl S24
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P e yl | 2
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g %_i 52
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Not Function

Contact Plan Logic Plan

Truth Table
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Electro-magnetic Contactor (Relay) —
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ron Core o€ 25c30doodaztip: [gosol coog) Plunger a3sgsaoo0pon Plunger
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Type of Electro-magnetic Contactor ( Relay )
Relay with 4 Normally Open Contact

A3 23 33 43
Al

1 \ _________ . M ] ......

AZ - 14 24 34 44

Relay with 2 Normally Open and 2 Normally Closed Contact
A3 23 J1 41

Al
e \ \ ...................... 7
A Jdissi24 32 42
Relay with Change Over Switch
i A20.04. 23,24 32 3445 44
Kl /
AZ ; . ] 41

500050109t cudlgoopdoddt: Relay @ Holding Coil 5200843
L o LJ L O L2
Q00D et Al, A2 codep:ad %a?:@lwén Normally Open Contact

gp:92020> Connection cobep:ad 3 ¢ 4 5200552202:(g[Gs Normally Closed Contact

5 c a5
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o L i 1 e i: J Je 0 4 :
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S 1 i L O il
. C‘ .
Switch @Emé: Relay ¢2:03 oaégawo%coa:w@n Change over Switch
o o - L L

= < o
@@ovéc;aaoo%oao:gmﬁ Relay @J'Jzogé Contact & Connection caogpim 11.12. 14
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om[gé mc3Bcdeudgecr§aopdn 6qE§eam 1, 2, 3 eopdo3opd Contact el
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Closed 1 §€ 4 2005 Normally Open [gdoopbi
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Bi-stable memory control

* ke

82 ',_7‘

Kl =] e

~C
—
O]
—
"'C‘
V)
S

S1 =) K S1 S2 K
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Truth Table (1) Truth Table (2)
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L 1 s 6] L 2 L LJ L
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: (e . . c @ CaE C
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C
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500> qeselogpé:ad  Truth Table (2) 926[g20[g¢ GE:03 Domenent On 063 oo
Problem |
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Double Acting Cylinder o>as20905 S, 9006008903 §6c30509€ Cylinder
L5 O 1 5 | L5 B i | E
. c C C c QO oCc & C . C C 3
Piston ogmmagsa%o.ao:eo S,2000000903 ejsoc?mo']m Piston @@ocmoeeu

Double Acting Cylinder o3 Solenoid Control with Return Spring Valve
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[®) ° C C o0 C . . . C c e
..o?gaoeslglggoczﬁ;co?oaeu Circurt Diagram 036905 o 6302056 0:0I

Function Chart
Start S|
l S | Magnet Y1 ON
Cyl Out
e eiSo)
2 S | Magnet Y1 OFF
CylIn
Power Circuit ' Control Circuit

1 S2 {—'7
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Binare Sensoren I:' Q Q |:
o}
=k | BN(1) +TBN(1)
' Magnelische Naherungsschalter <U> BK(4) @ BK(4)
1 g —0 s —0
_mlBU(B) HLBU(S)
induklive Naherungsschalter
-6
+“| BN(1) +TBN(1)
Kapazitive Néherungsschaller @ o BK(4) @ BK(4)
= P o
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Ultraschall-Naherungsschalter
+TBN(1) +TBN(1)
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o
. 5 -
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s e I Ol
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* Automatic Return Control of Double Acting Cylinder using a limit switch

Type of switch control

General push button I -----
Push button [ _____
Pull button ] -------
Turn button _]_ £
Foot pedal 7

Roller lever O ........

Power Circuit TG
Control Circuit

S2

== S

AT v S j) o

S e e
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52000561 Circuit 085 Limit Switch Szo% Double Acting Cylinder A &
Forward end Positon o3& 060252051 a%ia‘:ﬁoméooosw@cf Cylinder A
2235:0005c009€ S, 39928665 (4620251 Control Circuit Q¢ 8, 3 &6[5&¢
K, 22006006(8: Y, Signal 9§ Cylinder A ogo%moeé@éwéu Cylinder A o

e : O 0 0 ¢ cr ¢ c c : :

Limit Switch S, o3 3305600093 K, [95[godogmofsé v, [go5020 Cylinder
o} C: CLLE c c L
33(1399@(\3\{303@@00030@@ (4620051

Sensors
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Proximity Switches
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Sequential Control
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a C C 0.c - - (e c e Q0O C

ococlgow::ng aodc:Double Acting Cylinder 50303“@0 0O3DO{M eg
L=0 o L L

C [ i) & = a5 "' G

OO @:cooco:oeu 2CO0M oqung;oom Cylinder A:D[:BMauazmem N6

L |BETE L (% J O Ji

(0]

|
1 D c c © 3
Work Piececn 2020052000002 om%cgcw@&woom@@n cx:@,gspm Cylinder B

o QCO C C (@] (e : C °
[4E6E: Work Piece 66l ept 05250qmepon 965005 Cylinder A §¢ B $0905:
@] L Lo o L) =] [ AL

C C\)C O CE L4 (& e G C
&S [g§oCom e500pmdfo3e searoa0as 52208{g0650p0I GCIROCS:P

: ; : : Ty (q C
20305 ElectroPneumatic Circuit Diagram 0dampdesonaievzol

Displacement -step diagram ]
. 2 3 4

Cylinder A
Cylinder B
Function Chart Punching Cylinder retread b0/ 1.4
=== _Start
1 S |Clamping Cylinder Out al/S2
Clamp
- —Q) -~
2 S | Punching Cylinder Out b1/S3
Punch
S3
3 —1 R | Clamping Cylinder sn
[ Rewm | | R [PunchingCylinderIn bo/S4




U TINT ZAW 33 ELECTRO PNEUMATIC ]

W s CH'Cuit
S S4 S3

> YAy TR
_;E-A I(giv\’\ y2

_smorol Circuit

\S1 |—l‘[<| \Ki \|;K2 \Lk2 \l.m \ K1\ K2\ \1(2\

~S2 -S3

K2 K3 K

KIF 7o [/ s /0] v /"g Y2 /—g




| U TINT ZAW

3T ELECTRO PNEUMATIC |

Time dependent control

‘Compare of electrical and pneumatic

Pneumatic

Electrical
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4% Variable Flow Control
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Problem
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Up
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Function chart

Main Switch S0

== 8l

— 2

l ST [Cylinder Forward t= 5 sec
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~-t=15 sec

2 S | Cylinder Return
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Pneumatic Electrical Signal Converter
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For Electrical
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Power circuit
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Grouping of Abbreviated Notation
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Sl S$3 S5 S7

Function Chart

Clamping eylinder retreated S7

Main Switch SO
— Safety Switch Ss

—Start S|
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- I . P .
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[__83
:
3 .__Irs Bending | Cylinder IN S4
Bend 1 Return
S4
4 - S | Beunding 2 Cylinder OUT S5
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S5
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5 S | Bending 2 Cylinder IN SO
Bend 2 Return %
S6
—
6 S | Clamping Cylinder IN >

Reclamp

T
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Power Circuit
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DIGITAL INTEGRATED CIRCUITS
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S R Flip-Flop TTLIC (74279)

VCC
16 [15] [14] [13] (2] [1] [1d [9]

Ele

i

'mmmmw@m%

005603,09¢ R.S Flip Flop o3 NAND gate $¢ NOR gate 30 oopSezonadudg)
%23:(gfo300p5n sol[gdl TTL IC o3¢e NAND gate gpisé oopSeaooadaonieaoo R S Flip
Flop gp: SloGoopdi R §¢ S o3¢ sae0l'e bar ooaon:qgéien R S 036l 20€ Signal
92 6{gci(gslgoqepdn Bewpod NOT gate §¢onbzocs) saod:(giqepdlgdoopdn s300b
Signal gocop5: s0§00)Ca50E[gdRSH
Sequencer Design with R -S Flip -Flop
A, A, A A

1 & b A JE.5 O errevamen & 1 & F

S,
R
Ll O

—n O

e -

Hwn O

Start R

|V
IV
v
IV

Reset
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R.S Flip Flop epéd% Sequential circuit gpsopé 220328 0pdi GE:en Pneumatic

sequential circuit 6)o30€[g6aopS Reset Signal o3 0¢ 103 co:a305¢lon Output Signal
C

gp: oeoiad: 0 [gdogoiepdi Start Signal 1 03 s0:e305Glen-No. 1 Flip Flop o3¢ set Signal
580> A, Signal g§epSt 0365905 m0fmd3s: X, = X, 08 s005¢) Signal 0 to 1 33
' co:ax0tSloo Out put signal A, to A, 9363 qogaiopdil A, ¢ A, 33 efgot:gj30¢ A, Signal o3

Reset [goodeo:q) A, Signal 989§ s2s0E ¢ [GropSeo:aopSi l&;’VSig-nal 99esg$RE X
C="0

‘soreom A, §e$ AND gate [4¢ Sopoon:aoghi B5p5:4¢ Sequence :a0¢02607

0On L

Output Signal 0363007 q%eoeﬁo%oéooo:wéu
Systematic Design Procedure of Sequential Circuit

(1) Displace ment step diagram 0‘% sq:sc;:&u
(2) Function chart cqa3dh

(3) Function chart 9350& 082088920305 Flip flop 02828 aaa5:[gidh
c

(4) Function Chart 9@@@ Abbreviated Nation [Qlcoomo Circuit diagram minimize

L
- Bloo88EaopS
Example -

An electronic process which a feed unit was fitted with a pneumatic strip
chopper, the purpose of which is to immediately chop up the strip waste during the
working cycle clumping cylinder 1.0 (A) clumps the sheet-metal strip, and cylinder 2.0
(B) chops off the protruding end. Both cylinders then return sequentially. As the
sheet-metal strip is fed through the divice, it contacts a limit switch triggering and micro

electronic controlling the working sequence.

Displacement Step Diagram
' 1o | @ahan ey

Cylinder (A) \
N

Cylinder (B)
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Function Chart
2 * o | start
— clumping cylinder petrecteda
1 S| clumping cylinderout |2,
Clump
: [__31 _
2 18| Punchingcylinderout |b,
Punch
s
3 Punching cylinderin |b,
Return
[_ b,
4 S| Clamping Cylinderin |3,
Reclump '
Power Circuit
a, 34 | bo b1
1 1 1 1

b v

Ly
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=
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ooné D - Type Flip !':‘iop 03 05650005003 [Gooosoopdi g&p¢ R.S Flip-Flop

mogo'c; ;05 Signal 03 92[§or6: osnEmncdfgoescoqs ngéooé:wén S sepad 920¢
~ Signal 1 co:c305a0p5s¢ AND gate 205 R 920305 0 Signal [46c0q) S 20305 0 signal
eo;c{%o%éjgogé AND gate oop5 R 9o0305 1 Signal [gdeoaopd B»[gE g&: Signal eoles
copd: Clock Signal 1 soigoos RS Flip - Flop s'aogé:ofé eo:og&eooaéu cfée@')é:‘
displacement step diagram op¢ cul[geonicapdencic: vooesa(038 A signal co:co:(g:
'~ Clock signat so:Slon Q op¢ 1 Signal qescoffu A signal o3 [05§588:c8 056 205005

. . ocC .
clock signal seutegé: 2005000585:056:002:07 A signal q6288:(G: clock signal

@%eﬁlwé 3§)$0pEeaxn Q signal qcﬁogawé@éwéu

ao

3o

; slave
- Input . .
A ~—D Q, D Qf— output
e LS —CK
_ —a> CK
Clock
@ > 1 b
A —
l \
C i

gy Byl i .

6o D Type Master Slave o {goooioopdi A o input signal 1 eoicd0e) clock
ignal 1 qeooosesl Master D type latch o Output 9§ Slave D latch 3 Input signal cos

oc c < o . o :
8Eca0500p5: Slave Out put o3 signal og§&eancon samudefogpéadead’ Clock Signal 1
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corcon3)503¢ Slave 03¢ 0 clock signal g§s$20[gé Output oaga5[EE:[yda0pdn 3% ds
' Input Signal o3 [g§§6336:c305620500p5: Master D latch op& Output Signal DHYesed!
o603 Master D Latch & Out put signal 20p5 slave D latch & Input signal o& [4desaofys
G¢: slave D latch op¢ clock signal 1 (463§ p¢eax ¢E: Output ¢ Signal qéﬁeé@ég

2005¢) Beréammiepdl dmessecnanpd s0é Clock Signal 0 [gdayropdmisoc

Oq

[g& 2005 gj@@ :yé Master-slave D type latch o3& clock signal [3$q0992:3$02
Output signal ¢ Input signal o3 saegoé: gaoo@@@pju

A MEMORY CELL
Data Input / Output line

. Tri-state buffer |
A e D Q| TSB output
S
CK E
R/W - = AEe
Read enable
1 p-
Cell
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o€ Memory cell 6203 cal[goonzoopdi gE:oc D Type tatch eal’ D Type Flip-

L O

Flop 586203 cell 62861 Tri state buffer §¢0300>q) s adi(g|contoopdn Tri state buffer

20p5 D type flip flop o Beaxoooneann Data 03 gE:el enable line op€ 1 signal ggolon
Date line o3 8esonEeoioopdi enable line 03¢ 0ssignal q§esSlon D Type Latch 1 Output

-

Line o3 Date line §& 20059305¢[godemmmnieoiccoaopS gE: enable line o3¢ Signal 1
§9$ R/W line o> v§o3sc0iecoo0pSi R/W line o3¢ O Signal qé’lewosaaﬂ GE:s€ 2005000
cooo NOT gate o 1 Signal elgoé:eo:g) Cell enable line & AND gate s22:(g¢ D Type
Latch & Control Line o3 1 Signal c0:8ecooopdi 00oes] DatalLine o Q§e20> Signal 03 D

] o] & (%
Type Latch op¢ 2oec0aceo0l




U TINT ZAW - 21 DIGITAL INTEGRATED GIRGUITS

3s[o3o¢ Cell o961 Enable Line o3¢ 1 signal co:d) R/W Line o Signal B 1s
025 c[gotieo:(gé:lgS Data o3 Read a36wno5 Write [Gleo6§Eecoaopdi Data Cell 036
(£ e L (L} L 1Ly

L
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Read/ Write ——|R/W Data

D & Input/ Output
Enable ——(
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|

Enable L L 7
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P E l—b E P E - E 00
—— L 1
I ¥
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! L ot

Data Bus (Input/ Output lines)
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Toggling and the T type Flip-Flop

Feed backline
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Y . A l . L
< PN e Output CK -
————DCKQ—>
Clock/ Q l ‘
togale input
Cl: & —-—*——"0>CK6 —aPCK
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g&: D Latch 5¢ Signal a%@oggéooo:ﬁ@%{éﬁogé Qs 1Signal 9§50 G&:03 m0ER
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. 3 o
ABINARY COUNTER - o
Most | e A
Significant bit N Fadst
: t f $ # significant bit
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Q, T,H LG T HQ, T, e QT — T
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N [ S S
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JK FLIP -FLOP

J—— &4 |s o e
b | FF _ —DCK

K | TR 4 rK gl

g> general - purpose tihp - fiop [4o|§: 2o¢eodde00 kxternal

J K FIIp - FIop 2
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—J al—
—PCK

\ . _'K Q_____

J K Flip - Flop

Forming a T Flip-Flop with a JK Flip - Flop

g Mem—
CK DCK
K

Forming a D Flip-Flop with a JK Flip - Flop

Lo REK
1 b K

CK




U TINT ZRW 96 DIGITAL INTEGRATED GIRCUITS

JK Master - Slave Flip - Flop
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J o3 0 so § K c:o 1 co: cumo"lm Clock Signal @$e353°3§ S

-Pm
Oo
Ol

o3
0On




INT ZAW | 97 DIGITAL INTEGRATED CIRCUITS

Binary counter, Timer with J K Flip - Fiop

Forword Counter, Timer

Q,

&
s
0

1J G 1J Q :
-t ——oDCK oDCK PCK oDCK
o 1K 1K 1K

ar A FR Tl g‘OR B I‘QR Q-

1J. -Q 1iJ.Q

r—

0 300 00 a0 el LR D 0iai o
G0 1id 00T 0 e
0000 0. d Tl e 0 Deeh e R
0. 000 0 0 0NN 1 1

it et g0s e g Gt R D R
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0op8[geonnpgeecdE: T o3¢ Clock Signal GO:_@ES@@@SG@ T 03¢ Count [gopbepy
Counting Signal so:[gé:[g&[gdee JK master slave Flip-Flop [4S Counter a3eupcd Timer
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|t 12 l L L E
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Shift register with JK Flip-Flop

DIGITAL INTEGRATED CIRCUITS

Q Q, Q, JQA
s @ J aqp T )
E clisreaty e Fead R
= -t i S g
R Q R Q@ R Q R Qf—
€
Q, Q,
3 a g J Q S o
_—0> —op —oD —oD : ,5,
5 s v | o
R Q- R Q R Q R Q¢
Shift register with D Flip-Flop
Fo i o BRE o) D Qf b O3
£
E  —oPcK Q- —opCK Q -PCK Qf—r—PDCK q—
CkK— | =
il el o [ e BARE B
—pCK Q— opCK Q $dCK gl —pCK gl—
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PROGRAM LOGIC SYSTEM
' Control Logic Unit With Five Control - Logic Function

o W .
W 1 3_._/w Control 1 &
i X
wi & o B R Control 2 &
X
= WV X W - <
Wil = Conticl 3 & > | Controlled
X | : ~ | Output
: W
G s
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X
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l_
000
C2 0 01
010
011
Cz 1 00
14 81 e
Cz 18 <k QP
B R e
3 to 8 line .
C
b G b decoder

Control input
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P 00560] jgo’]: ¢ ALU &3l Arithmetic Logic Unit 36561 26[g3[g8eon Logic
Unit 56 cn@eaoa 5003 cdl[geonaopdi 6E:og€ 920& Input §5acloéd) X §& W o
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The Complete Circuit of a Programmed - Logic System

- S, >
v - L
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S, i G
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ol |© W
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Logic 8 bit memory S Lo
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Programming to Programmable Logic System

C C ~ ® C C c Ce O 2
Celealelopte ecﬂ"@améoooc Programmable System c>63¢1 mgssosmom euﬂ@
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Main code g:[gé Program [gjaoG603 eaparepSi 93¢a0o Microprocessor lepteE

L

Signal gp: 992:00992006006003 Bgq) GEwon=0¢ Programming Lengange QP26 qEo00:

magéeé@cﬁmén
GS;'JODG@T[QO’] @02 :Dg D¢ sullgooneows PLC System ¢ A . B+
B . C Logic Function 22000 6qpcoaie>> Memory Location Program [g8oog5i

Step Control Input Result
G Rty . S CRC SRR SRR E & S O g o
1 0 0 0 0 0 X | X X Input A to M,
2 0 1 0 i w0 X X X | Input B to M,
3] 1 0 0 0 0 % % X | Input C to M,
4 0 1 0 1 1 1 0 0 | Store B on Acc |
5 dR s G e B RR SRR R B Rl R
6 1 B il Eag 3 0 0 1 1 B8 biAce
B L0l e At [ SeeEe
8 0 0 0 1 1 1 0 0 | Store A on Acc
St 0 1 1 0 B lBEnoa
10 1 1 0 1 1 § 1 0 | AB+B.Cto AC
11 X X 1 0 1 9] 1 1 | Acc to System Output




UTINT ZAW 105 DIGITAL INTEGRATED CIRCUITS

smooabolacniogé me¢ (o) §¢ 9ol Shift register o oGcuocon Adress A

opE§oopdi Locgtion 2036 Memory M, 3¢ Store [gjoobopdi Signal sae$e3000:0005 0
:353’90?05 1 @5%5&3@[1 ¢, c, ejatfi C,Adress gp:eo eéboé gae@sac§035@§e® ooéag&

05:02:06p0 360
220§ () §& 2220¢& (p)opSaopd: A ¢ C o3¢ Signal gp:a Memory M, §¢ M, ¢
3eané cwpgagtiepdi
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C

I

o

mo8(9)0g8 A 8 §eseon B i ooblicd B [opdd opeb Acc pfihg
Q%GO?OE@F_SH

59508(B)03€ Ay 288es0pd Boo§dise Memory M, oxcgesean C 0§& DD
BC [epbosd

¢ (9) ¢ Ay, ¢ oo B.C 0§33 Memory M, 03¢ copdogézepdi

saacjcf: ( ) 035 Memory M, 03¢§s200 A 005803 A, 03¢ ooéoa@ opdi
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Be§205 220¢ (09) RE Agc @ 5FD System Output 9§ §eaonbepdi Qego0d
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Electronic

Automation and Control omooqGos  Hydraulic om000q820p5 aCamiRiont

600> cobcigpiopteandsol(fs Signal Processing ogée Hydraulic Pressure signal

C\éé % Signal oqﬁggmﬁg :r;@os Control Signal smm 322008 0‘308 ugcﬁaclccoooéu

Pneumaﬁc m:noc‘[ocjnf cmé8ogmsm§mogiﬁc§m@§ mog%sagm'@mfg#:
4 038@&?200860“‘ Q%G&’Jg Small Scale Automation “IP:OSS%" mcg%s;oc?so&ao;m@ Sensor
 Element qpiagt Low Pressure Element qps Limit Switch (3/2) Way Valve) gpso3aadtigoopd

m@g Electronic §€ Electrical Signal Element gp:of o3ocSeodsor Electro
Pneumatic =8 =203 s{gidloopS

Signal Precessing 3o Pneumatics Amoooq@s;@% 810086005 copSicomts
Electrical Circuit gqp:gé o{%)oo%émésemo& Electronic Circuit odo=§§a§003é
méﬁcm&maﬁ:@ﬁgwéu <

PLC Control Process qps Computer Control Process cﬂosoggmé"_?Ele_dronic
Circuit c.IP:o?E In Put,Out Put Interface qjom@g 203 ¢gqopdi

z%coogcoccp?gmwaqgogg 3;8mswsB§ m@@:@q&%ﬁ%&@n:@:nﬂwén o8t

ol mgyacm? s%m&ooccp?s

(Analogue Electronic)

J ﬁqsmcﬁﬁmogobccp?s

(Digital Electronic)




maﬁ;‘%oo& GClgo?L)l oocﬁcﬁcmc)]_&oaoé ogéaog%waqps mécmcﬁcpogﬁ Lﬂo&’x)&é
zgmogooscp?ga?e @Se?occo? ﬁmcﬁooecp?s Ufc:ﬂ@s Gcooqj&gl&p @080833@(5@3%@:}: '
Eogqogqps c?Scamgeo:%Sm&S’ s%mogooccp?g (y%%(ﬂaméﬁmcﬁmscp?&?ga‘uméu

Automation and Control oo000q8o3é  Digital Electronic oS

oquBlgsgosaodegfd: Analogue Signalgpsfsdoopl sapdsi 8smon [eoogaSe 3200813364081
mo%:mq&éooéo%o% Analogue to Digital converter qei=ea3sfge) Digital Signal

cﬁazmﬁs c@a&co‘zaa’:zzgfnéu
Decision Making And Memory Element

Digital Electronic oaomclgogs G;\nan@Schm?oqa:mc@qaq%ma%sm@&co:
o005 ogpBiqpigd mgyoSeaconSups BEraopSiooni§BarpS goSpaaBosadhops cepSipioopS
SaeE{3 GO0OOOEY cﬂoge:f,@ooén

mm‘é;n@o@eo:cm ogé:nuazooé m?:?gwﬁ:% :n%;%oﬁoméﬁ% Boas?omgi)
edlooncooozd Yes ¢ No on cmeé 80“3038 ar%s]gogooes’m&i& Volt mzms?oceogc;osﬂ 0 ?§

1 o ma:%zn@ogac?:méu

%5803088 G?‘D(‘ISODS? @mSGo:cam m;ﬂogmg??o cj:ogwos@&oSESmén 2203050

ac\ESocozooé mcoggm@cﬂas m’q}cﬁ@mcﬁcﬂa:cﬁi ﬁ:ogooosooazﬁ c3L3:8cooo d E§o§ma

cogsc\:gé;@&o&@&oéu Digital Electronic o3€copSs 25)0530005¢p103 BY§e0Ee00ug
ffagmsooaz%&ﬂoa&sn o%zogcoém:ﬂ E%coéo?ogueﬁ& <:H0808§ 32006 ooogéﬂ cfogooasggsé%
BroS$EdopS:

% Decision Making and Memory Element qpia3 GepaogionpSeana’y)



Power Element gos[gSo0pS, Pneumatic Element gosr Hydraulic Element

cﬂozoméo%?@ '0&83080‘%(_6 GQIJSDiﬂ 88!3733@30336030 m&cpscpsmécmém%&%é!

Number 5 y.sz‘ems

o%:m:zc?{ sqogogcpog&aqps.?o:coésm Decimal System;Binary ™ System,
Octal System, Hexadecimal System %ﬁmaﬂl:;ﬂ[:ciaoén Decimal System oopS
@T:@a‘é:&&?cm System  [s68: O to 9 Character cr‘?gsm@f)ma:smmén Digh‘a[
Electronic 3 1 §& 0 Character §é9030002a35(g§E0[g¢  Binary System

oBzodsfgogosoopdn € Binary Sys’remo% 26gd¢) Octal System, Hexadecimal System
00opSfg€ Bsq)za0dsigioonsoopSi
Decimal System o3& 0 to 9 Character z8dleoooCharacter qloso%

mo?zsgfwsaooosmé 10 @mo@éﬂcéﬁsmo?sggmén
powd - 08313,:035? 1264 or?f GJFBJIOO smo&ﬂmo%@mcg%gmén

1264 = 1000 +200 +60 +4
] x103{2x102'+6x 101+4x 10°

Besfogdante o8S1ome0daquopdsd 0 §¢ 1 oiméoc‘s:%; (Digit) §c3sfgEooo
aepooeetigadoopdi doteaooom§gpies 2 deodickpoSeeSaBSiqps coofg8oopli

powo — 98‘-8?%0?8@?2“1:003:00000?%:03? ('IO'O] 1) 53388%539

10011 = 1x 2440 x 2%+ 0x22+1x2' + 1x2°
(580081 €103 Decimal 03858 0o§:810p5¢5EpBo0pScBactfGeSdon




Decimal

0

—

e N o v Bt

| 01 ]ggicw?;@%g 6mwén

Decimal = 9* 10 '+ 9*10°

1x2%4 0x2340x2% +1x2'+1x2°
16+0+0+0+2+1
19 (Decimal)

Decimal and Binary Relation Table

Bina ry
0000

- 0001

0010
0011
0100
0101
0110
0111
1000
1010

ccﬁBcﬂgcgE Decimal 0 to 7 Choracfefsaogos Binary Three Bit o3000za034{giq 2005
cf%c@o% Octal System ma?saa?zd]m Three Bit Szfgotéé @@%Sccoooéu Bomngg:
Decimal 99 o8 Binary sdge 110 0011 [g€ecSfgg Octal System [s¢ 001 100

¥



Binary = 1* 26+ 1%25 + 0* 24 + 0*23 + %22 + |* 21 + 1% %0
=64+ 32+0+0+0+ 2+ 1]
=99

Binary 02§80 000500050 0 oxedacscostdat Octal System 02§83 888005

Octal System 143 2058 Decimal 99 gopeBoogSs
Hexa decimal oSy 4 Bif 50e8dm 0,1,2,3,4,5,6,7.89 AB,C.DEF, 0aopd

Charater 16 ?qéj’lm@@;&a% »agdq Hexadecimal 9#()‘5@@5@3%2&33&3!4

Bappe Decimal 99 a8 asm0soptecigorsaopdanciés  Hexadecimal
0$329800051 63 2005 Decimal 99 §Sop80005 |
Canverting Binary Number Tnito Decimal Nutber

Binary Number ¢ Decimal Number wva G@@%MM
Symbol Value ¢ Place Value 633 efeughs Symbol Value g Binary onod 1460
o§3eqpefaboopt Place Value ¢ Binary Number o3 2aSociwed 0,1,2 0200558 Gq0%)
g&oo%ﬁso% ocx.@sa&}% wgcﬁ%mgé qmaécn%%so’é@ﬁwén g&? Symbol Value 3¢ Place

Value c%%a&ao%ﬁqwé on§eamscdadeonpS Decimal 02§3z08360005

Corverting Decinal Nurber Into Birary Murber

canpqwssé Decimal 0869 o3§:006908 Binary 0638 G[gosco0S
Gmcﬁoggscgg mosmémo%&- Decimal cﬁ»egooocﬁ ”8%088 gsgoaﬂechﬂﬂ 9830?908 ()
g&nsagasﬁ 3:@&(7% :
9eq2o9083esa¢ Binary Number o3 q8oopSe

J Bersdqoom qeot |0 |1 12]4{9/19) Decimal

3536 11010 {1 {1 | Binary

Decimal 19 = 10011 Binary

~ @ i D |
el <




i ] = =
£ £ £ £
— Q — Q -_— o — u
E onda BBE o aadlle e calliEn T
] ", » % b o L s = = a s = = = o
S £ & 3 3 £ g H £ i s e
Q : m o T O m (=] x =] @ o X o o [} T
=) 0 0 Q 54 1000000 100 40 128" 10000000 200 80 192 11000000 200 O
1 ARG 1 65 1000001 101 41 29 10000001 201 81 193 11000001 301 C1
2 105 52 ‘56 1000010 12 42 130 - © 10000010 202 82 194 . 11000010 302 C2
3 L1 JRU T & | 67 1000011 103 43 131 10000011 203 83 195 11000011 303 C3
4 00 4 4 68 1000100 104 44 132 10000100 204 84 196 11000100 304 C4
5 01 5 5 63 1000101 105 45 133 10000101 205 8 197 11000101 305 CS
6 190 6 6 70 1000110 106 46 134 10000110 206 86 198 11000110 306 C6
7 w7 73 711000111 107 47 |} 135 10000111 207 87 199 11000111 27 C7
8 1000 10 8 72 1001000 110 48 136 10001000 210 88 200 1100 W00 310 CB
] 1001 1 9 73 1001001 111 49 137 10001001 211 89 201 11001001 311 €9
10 1010 12 A 74 1001010 112 4A 138 10001010 212 @A 202 11001010 312 CA
1" 1011 13 B 75 1001011 113 48 139, 1000 1011 213 BB 203 ' 11001011 313 CB
12 1100 4 ¢ 76 1001100 114  4C 140 | 1000 1100 214 BC 204 11001100 314 CC
13 1101 15 D 771001101 15 4D 141 41000 1101 215 8D 205 11001101 315 - CD
14 1110 16 € 78 1001110 116 4E 142 1000 1110 216 BE 206 1100 1110 316 CE
15 1 17 F 79 1001111 137 4F 143 1000 1111 217 8F 207 11001111 317 CF
16 10000 20 10 80 1010000 120 50 144 10010000 220 S0 208° 11010000 320 DO
17 10001 21 11 81 1010001 121 51 145 10010001 227 91 209 11010001 321 DI
18 10010 22§32 82 1010010 122 52 146 10010010 '222 92 210 11010010 322 D2
19 10017 23 13 B3 1010011 123 53 147 10010011 223 3 211 11010011 X3 D3
20 10100 24 14 84 1010100 124 54 148 10010100 224 94 212 11010100 324 D4
21 10101 25 15 8BS 1010101 125 55 143 10010101 225 95 213 11010101 35 DS
n 10110 26 16 8 1010110 126 56 150 10010110 226 96 214 11010110 326 D6
23 10111 22 a7 87 1010111 127 57 151 0010111 227 . 97 215 1010111 27 DY
24 11000 30 18 88 1011000 130 58 152 10011000 230 98 216 11011000 330 D8
25 11001 21 19 B9 1011001 131 58 153 10011001 231 99 217 11011001 331 D9
26 11010 32 1A 90 1011010 132 SA 154 10011010 232 9A 218 11011010 332 DA
7 11011 33 1B 91 1011011 133 &8 155 10011011 233 S8 219 1101 1011 333 DB
i} 11100 34 1C 92 1011100 134 5C 156 10011100 234 9C 220 11011100 34  DC
29 11101 35 1D 83 1011101 135 5D 157 10011101 235 9D 21 11011101 IS DD
0 11110 36 1€ 94 1011110 136 &€ 158 1001 1110 236 9f 22 11011110 336  DE
3 HHr 87 JF 95 1011111 137  5F 159 1001 1111 237 9F 23 1011111 B DF
n 10 0 2 || % 100000 140 60 || 160 10100000 260 A0 || 226 11100000 340 EQ,
3 100001 41 21 97 1100001 1141 61 161 10100001 241 A1 225 1100001 341 E1
3 100010 42 2 ‘g8 1100010 142 62 162 10100010 242 A2 226 11100010 342 g2
as 100011 ' 43 = 99 1100011 143 63 163 10100011 243 A3 227 11100011 343 €3
T3 100100 44 24 100 1100100 144 = 64 164 10100100 244 A4 228 11100100 344 E4
37 100101 45 25 101 1100101 145 65 165 10100101 245 AS 223 11100101 345 €5
33 100110 4 26 102 1100110 146 66 166 10100116 246 A6 230 11100110 346 E6
33 w0 4y 27 103 1100111 147 67 167 10100111 247 A7 231 11100181 347 E7
40 101000 50 28 104 1101000 150 68 i 168 1010 1000 250 A8 232 11101000 350 E8 -
4 101001 51 29 105 1101001 151 69 169 10101001 251 A9 233 11101001 351  ES
a2 101010 52 24 106 1101010 152 6A 170 10101010 252 AA 234 11101010 352 EA
4 101011 S3 2B 17 1101011 153 68 171 10101011 253 AB 25 1101011 353 EB
4 101100 54  2C | 08 1101100 154 6&C 172 10101100 254 AC 236 11101100 354 EC
45 101101 55 20 109 1191101 156 6D 173 1010 1101 255 AD 237 11101101 355 ED
46 101110 56 28 110 1101110 156 6E 174 10101110 256 AE 238 11101110 356 EE
47 101111 87 2F ¢ffl 111 Mo 187 BF 175 1010 1111 257  AF 239 11101111 357 EF
48 110000 60 30 192 1110000 160 70 176 10110000 260 B0 240 11110000 360 FO
49 110001 61 3 13 1110001 161 T 177 10110001 261 @1 241 11110001 361  Fi
50 110010 62 32 14 1110010 162 72 178 10110010 262 B2 242 11110010 362 F2
51 Mool 63 W 15 1110011 163 73 179 10110011 263 B3 243 1110011 363 F3
52 110100 64 34 116 1110100 164 74 180 10110100 264 B4 244 11110100 364 F4
53 110101 65 35 17 1110101 165 75 181 10110101 265 B85S 245 11110101 365 F5
54 110110 66 36 118 1110110 166 76 182 10110110 266 86 246 11110110 366 F6
55 . 11011 67 37 19 1ot 167 77 183 1011011Y 267 @7 247 o as? - F7°
55 111000 70 38 120 1111000 170 78 184 10111000 270 B8 248 11111000 370 FB.
57 111000 71 39 121 11110010 17179 185 10111001 271 B9 249 11111001 371 F9
58 111010 72 3A 122 1111010 172 7A 186 10111010 272 BA 250 11111010 372 FA
59 111011 73 38 123 1mwon 173 78 187 10111011 273 BB 251 11111011 373 FB
60 111100 74 3¢ 124 1111100 174 7C 188 10111100 274  BC 252 11111100 374 FC
61 111101 75  ap 125 11171101 175 7D 189 1011 101 275 BD 253 11111101 375 FD
62 111110 76 36 126 1111110 176 7€ 190 10111110 276 BE 254 11111110 376 FE
68 1nun 717 3F 127 mminnam F 191 1011 1111 277 BF 255 1111111 377

FF

Comparisons of decimal, binary, octal and hexadecimal equivalents. An 8-bit
number, which can be written as two hex characters, is generally known as a byre.
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TRANSDUCERS : SENSORS AND ACTUATOR

Transducer a8o0pSgo - Input »895€ Output mégdlososn System o
sooomeyesaif mEgloS0Sgos§BampSt gErgo Input Signal 83ef 34
%33 19)qS cguSogeaoo Output Singnal 6935, a[go€ S e0s00pS ogpSiadoopl
MicrophoneoopS Transducer o8508[g6oopsit 30005 afopEadaonn GEs20p5 Sound
Signal o3 Electrical Signal a%e@o&eose:mc@a@@gooéu Loudspeaker o0p5 Electrical
signal ¢ Sound Signal a%c@o&éso:méu GEsccopds Transducer 030 upSe0:§Ea0pdi
gEec3o0pd ao%oqj‘émog wfgeee 32038 B'Iul@mé SBeoPps Micorphone o3 Sensor ER
copStaonts Loudspaker o Actuators oaqy GBacBigor cdloB§Boopbn Bsacpot Photo.
electric cell 20pS Light Signal g Electrical Signal o8efgo€ssozo0ps Sensor Géq
Lamp 20p8 Electrical Signaly Light Signalo8 o[go€scosoopSn Actuators [6620p5
Generator wé'Mechahicc:l Rotation ¢ Electricity of afgacoroopl Sensor R
_'Mo’ror.mé Electricity ¢ Mechanical Rotation o8 ofpEicosoopd Actuactor 80005

Sao3pe Transducer o8o0pBeo Sensor oy sogél(ﬁmﬁ?og%&ﬁmé: 2§ 000059
o ool eSoococpeacnsghy o oo e
Analogue Signal gpsooafaSoopSu c&s Signal o3¢ 20€ Signal [Bedeo »ogab Signal
[BsepSiDynamo 8fg§do> Output Current 8apsopde moofiaqpé etes Photo Cell
Go}fcqccp(gcﬂm Qutput Current 8gpeopbn Speaker Bzot Volt 8qprdlon 32038
oqeSepd oBeo0beops sfgps Sensor saggrasont ox§gotlectrical Circuit 33095 Switch
g5, g Bl On 9§ OF, 1 8 0 aegbrooomegBorbinh pocomod’
0$1500§88516000 Thermostat ov$o03t :o§epiSoopd 2005605205 890005
sesdon 20963 On [geo6q Heater oSewobiffizangs 30§80 2005405200’

L L

%E@ogaadlgo 009603 Off fgeoGupbn g€ Sensor 39%33:03:0% Switching - mode Sensor

/




3o0pdS Binary Transducers oyedlosh Mechanical OPerated Switching Mode
Sensor qps 035 oIl p) ms@§ Micro-switches qpso% @a%s@lmosaaén

Microswitch

Rod =

Compressién spring Electrical connections

Small movement
causes ‘snap’ action

it_
o

The principle of a microswitch.

gogEMicroswitch - oopoapbeand’idaieetlyaonsoopdi sagSeasscoSeon Small
‘Mechanical Movement 6030305{3E320p60pS Goq§Boboosoopdi cEsopt Fix Contact
i.;?S??c.‘i cpogps§eaon Make Contact ongdotoopbi g€ Make Contanct o0pS Spring
snsfstigto Lever 09988 s0obaguSoonsonpn Normal — asesasaonsopé Make Contact
90005 Fix Contact mﬁgﬁqo%mo%ogcﬁc?ﬁs oy$ Fix Contact o>958a00h0g0580p5
Lever goowf  Mechanical Movement oxpeoscBcSeanasd Spring  oxeamscontep
slgoCsogs 0fg¢  oBeoon Contact §tagodagsomagodegeanoy$ Fix Contact odggtagos

crgogoSﬁ mC\ESC\e&ﬂméu



Room Thermostat (Switching Type)

Microswitch

:
7 : B

Spring

L

[
=

NN

\

The principle of a room thermostat (switching type).

o

6ot Room Thermostat 023 32006006603 E]‘ooos:xaé Bimetal Strip dlosooc50?
LS (

s}
Fix Ei:\??)ooozﬁoooocﬁc% Micro - Switch cﬁo«:\?So%o&?L, Thumbscrew a%cao?e@j%oér
@(B%%oxﬁcmcgm Bimetal méeogscoam Micro - switch o% Mechanical Action n?ésccﬁ
Gozo‘é’o&‘a%@ac\%&?gwméu

Water Thermostat (Switching Type)

mScc&ﬂ?{aogg Water Thermostat 00535 Principle ﬁzz@gsmsggcﬁgmsmé
Bimetal Strip dloopd Tube o5 Water Tank o3¢ Rubber Seal &¢) copSogEsaonsaophs
Bimetal Strip & cnooogo% Tube :nog&rncammgaogmsﬂ moaogogL Micro - switch 2

Mechanical Action Gosmmaegqscom éii




Rubber seal

Wall of tank

The principle of a water thermostat {switching type).

Liquid level Sensor
?&3‘5 Liquid level Sensor & Principle cﬁecﬁﬁmmé! Water Level mcﬁcmccm
=39 floating Ball slop¢ Level mégﬁwﬁmm Micro Switch 3 On coq) Level o

* oneonza Micro Switch cf% Off ESGoooe‘én

Microswitch

Hinge

e TR R T Tank

- |
4

A liquid-level sensor.



DIAPHRAGM TYPE PRESSURE SENSQR_ _

=
-1

N\

Rubber
diaphragm
with metal

disc attached

5 Microswitch

L]

......
.

Tank 1 Connecting tube

A diaphragm-type pressure sensor. (The diaphragm chamber has been drawn
overlarge to show the detail.)

Soot Diaphragm type pressure Sensor & Principle oBecsfgoontoopd Pressure
ooa5cooeomsed Diaphragm oopS Micro Switch Rogoe§Ey  On cof§s Pressure
oqogeseomzasl Off Eﬁgué"

Resistor

Electronic maqbadecyenepozé Electron qpecs 08$sq}l53aa:‘éa@l[§€s
fy6o0fg€ Conductorsnog&&ogozcmoajjgosommo?oggssﬁgq% Resistor qpio3eaodsfgioonss
Resistor 53@8810590 ?5208@5mén coogsogc\%SC%O(gSma%:B@mé Resistor
g oSS Sfog Wt g Resistance o Pl
9 agajubanods glo3ooptn  Resistor i Power Watt o%easancﬁc[aogs s:a:}s@[oéc\]ﬁ&
oemgteadifgepd Volt o%ogorgé agajuSqopdi

Watt = VI
\% = Volt
I = MaxAmp:




Resistance & 02$3:0300§8Ohm (Q) [5&go0p5n Resistor ﬁm%SL:o?) Ohm 8058
éﬁsmﬁﬁﬁ%&oén 0%;'358 Resistor cJogS@ooowm Colour code o? cogﬁ mésag%méx
ssmosogtacifjaooioopSeasnst 68oopS Resistor of 0§83 oogépogssaa%s&bén Resistor
503%(3::008:[90886‘3“198000:00&% mcﬁo?teopcﬁcjmooozﬁ so5qaopS 6bou?§:ei09m |
mcac[a&uosaaé Value ‘{P*“BS@ mogwmccpgwé G@OOSGOSCB$3£ Power BSméa
000e6epER Tolerance [36oopS mcpgm%?o% 3305 méﬁucu&cﬂlg&@omqsn
Ss?fuap?mo%cmogggﬁacgmz%gméu

gl osls tal s ] gl

819 eq | e
?cﬁ él $ a5 | d | 88s Eio clgz 83%: EL 5% 10%

C.
powor  ooow ol :fogoo 0q5s 1 P aTestes 3:% oo cgl Bmo:o'loo

d = 4

oq& = 7

:ﬁ$ = 102

ag . 10 %

47x 10*°=4.7k + 10% fgSoopSu
Capacitor

Capacitor o?z C\:USO?O?S’@SSMSEggbgc(ﬂ(ﬁmo?)?oS%EQ’)éﬂ Gt @ qﬁo@méo’%
- Farad oyco0 936f5Ego0p5n co0deoy. 6c§t038 Micro Farad (UF), Pico Farad (PF)
m%c??sapgo%soeogﬁpsméu 1uF ooé IFa ;méoagaa%{;) cn&:) [0 F @533 IpF C)Oé TuF
§ 3;(%05533%(%@5(} E}gi kploosh 102F @Saoéu

Capacitor 0o§8:o3cEscl §eootont m%%so?eog%cﬁcqzeoscagﬁ@:mo&eo&pso%méz
+ 3¢ - [gooasq w035fgpopS volt owaaBoopbs o?eog%cﬁcoggmsméﬂ Capacitor gpso3
aqjpza00s @cﬁicﬁm%é%s o3 003q§3308080050a3mcﬂ08§9038 em:?§mogeesgooosméll
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BRITISH AND RMA-JAN[HSA] RESISTOR AND CAPACITOR COLOUR CODES
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05650007 [E300p516$20°0C:03¢ Pressure Reliey Valve o3 Phnger Valve ofgdon
pd63070) 0320251 Production Process 924 mwlegeoqp omradean Valve

gp:crc?’ Housing 080 8z0op5: [gopoe) HCe Plunger Design s{goé:eogé:feé
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me‘jpdaoo:e@oé:@ mof?:@l@wéu
Pressure Relief Valve ogcc: m%mmoz@cf: Nerpleolt) ogézep: Oloéonbaoé

C C C
O'JBGSO’D(D CO,"D:CDEII

/A‘*//___é__{_ P

Bl //IﬁlL

1. Body/Housing 2. Plunger
3. Compression spring 4. Setting screw
C C s
PROVOVOO
L L L

| Norma! Position 03¢ Plunger cop5 Adjustable Spring e10p§:9w3:6f030¢ Port
B 03805aj05§20p5 Port A gofaooean B3oaadpS Plunger [4S Spring
o {a i c (o C Lo e [0} C Q
o?:;o§mdc§ O $:600D0I: @o@uTsomp_)u Port A ?a::cﬁogao:cap:cqc QPO

ks QL S GIIEEG c o Q= - o RGENGINE R 1 IE N Lo Q Qs
Spring n?QOJcogq»qe@gm.&mﬂm@. UEppebtevile 03§.m9.§e§.eér| oo Spring
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BF0§0Cq) 0R$:000) 2210000 Spring N09§:922:0000 cog_ep:memsaéﬂl Plunger
%, Spring 0p§:92:8¢ 2§ §egaypreoopSi Beeal Port B gcogi(d: A
9&3}):533:330%&3@ B 00206 Exhaust 5320¢:930:07 Somzonyaotreco0pb B3|
Spring 03§:992:000 Beprogmoolyc Plunger 03 Spring ¢op$:0>> Port B o
@$8£Go@$emméu Port A o8s32:00p5 Adjustable Spring 03§55 000t0pd0e:
0053eanmsl Port B BYCq §oamecopajevsG: Port A ©890:00p5> Spring

; C =i o0 ¢ . C (o] C C
; ga?,gom§@.cooosazﬂ Port B 03305coosepd Spring S0rE:992:3) [gCoesROC:

eff mopeiiie ¢ o _-g_a(xy)_oc:co‘;_o(-;';G:DcFI
_-~936.COJ?Bl020€0.@0. C 8(}6]98I03’3’3.9?G§ . .Cf_a qﬁej) 0.(% (80 a

* Symbol

Directional Control Val_ves

Q5 9953]0

Directional Control Valve gp:oop 5 8:50&:00p5002:6p0? Q%G)E)Q)éﬁi
88:5)5c0:(3¢:[gC Hydraulic Cylinder opo: Hydraulic Motor o2:03
6936:§5q$@5wéu

c Clag e C C e
CDEGZI)’.)O’J({&C 9’30%00200

Direction Control Valve ¢p:o3 Plunger Valve §¢ Poppet Valve € §6GF3

C € C v 4 c O Q C - {piEle C

mgewom@wen Switching Space 9903§0:361$ Q920622 OC $:62: TR

Poppet Valve ep:n%ma;g:méeaoocﬁej o ad[goopbecds) Plunger Valve oo}
Generally mo:@@mécmo%@ooéu

Plunger Valve o o e '@Em Se20705002: 001
i Ll e e e
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1. Housmg/Body . 2. Spool
3.Hand Lever 2300205 Operation Element 4. Compression Spring

Spool Valve ep:ogg 5/2 way §C 5/3 way Valve gprocds)coomnoyenzfyé
Housing ep:a3 02060005 méeaboo%mo Plunger o%wobémej’réjr@lmf)é
slgociadom 53%2[:930’3'3 203[g0pd 69:00503¢ Valve sadpmsentscoay thger
Design oosraqjl eJlm Gm@ (00X Cl)éil

Manual Operated Valve [gocloo Hand Level o%ma&aaoéu =g Solenoid
Operated, Hadraulic Operated, Pneumatic Operated omé@&ué Valve op:0}
S S : eeoc.&&géeco:nén

~ Compression Spring ¢p:o3 Retun Spring op:22[gScE: Position a398e00
Valve gpigpo3€:gncocd Position [§620p5 Normal Position B Smeaypad
[G§eqpodq§ 9305 GEraradgioopd

Hydraulic Power Pack

opSgeSqed

Hydraulic Power Pack 093 Hydraulic System ogéHydraulic Power Source

5]

o QIC . C 0, C o _C ocC C 00 o] (< G c
G‘a@@ 9’3003@[&0 61§OOQ’30€CO’Z) %00)9300:00)03610)3%’):0) O)Q)G-?GPO’JEE:UDC
L L L : L L o]
c c f]co (T (o ok G e X c
O’)GDQEO’)Q)GO C.,O’)eo mOSOCO')@G&J'JmCDO.CDQH

. cnécmoscrn:t'g

Hydrau]ic_ Power Pack 0%: mg,é:sc'g: Ggaoogo']ogézep:@@ o6a0¢

g Ly C C
CD@G&)’)(’D CD‘):CD&-
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1. Oil Reservoir 2. Hydraulic Pump and Drive & Motor |
3. Pressure Relief Valve 4. Pressure Gauge
5. Shut off Valve

Hydraulic Power Pack &  Reservoir 03 03¢ @mo:méwo‘%é:
C C

c C C c e O A oe o
O’)gGQD’DFDCO’JZ DDEB!I C}CZ Reservonr co CIC?C? (DJ:T:G&)’)G'B@G)STB%C:HPZD’;
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O eoéaagn “Hydraulic Power Pack s*acr)c"oop_g@E HydmullL O]l

- C N =0 Ly & C : %Q ocC

2000920002103 MOVMEE MOV [Jo>8:8CeanWire [4& oo§con:00)

NNENONHBRE cwxgefgém(gscStie = §sas mocoaoagc@oé [gd20p05
. ; S ITTs

e]

Q [ C (& c ]
Beménacdgéielopé [gdedTamnwpd scvomeaégp:  Suction Line

990)5*03 050305 eoao'seq$ ooomdicoo-::oé Main Hole m& B Maximum

C
o
0

e (2] C C

S Bodse @0@:@0&0 Reservoir samc.wgewczoo@u o0& Port &C gacmm

L J o (0] Lo
o
P

&¢ Minimum Lavel m sm@ooo CDEII omeeoc.&cc§oemm5 Mml.evel oD

0§6990:00p) e} veepabeoqs ogfgqeeds
Hydraulic Power Pack & 0op565000500369250503€  Circuit Dirgramgé
cwdlg co%opdn Pump oopS  Mechanical Energy o3 Hydraulic Energy
a3efgoreogéilyc Ben Bty 03§ Bieoiff: Pump 93090503€ Pressure Relief
Valve Scox[gé:[g¢ Pump ¢ c0:8cax B13992:03 System ) Maximum Pres-

. ; c Elee JC cC e ¢ c
sure CD(DQG(')‘)JOC‘%)§GOGI§ OOBCI)D:CDEII

Shut Off Valve oo System 93026:25 062003009 [gode0m0dqslgda0aS
3 6 b b 1 . {e

82




( U TINT ZAW S HYDRAULICS |

Single Acting Cylinder

95 ge5eod
Hydraulic mqeo 120810

c[goéicdeoiqs o 252gjoogdi

(SR o (i T = aide et
gbrnle gbielypéo03c: egauPingcon

r:80

L

95 '@[6
Smgle Actmg Cylmder ep.m Hydraulic System gp:op :0n¢ Working Element

| Gaq;§&cgaspomlepm Qﬁﬁul 03§ q.;?co@oog LinearMotion q§q$mogm
craoo.gpaeu

0')869:)’30’)0

=

Smgle Acting Cylinder m With Return Spring & s¢ Without Return Spring
DSOS & §€20p5n Return Spring Jlears Single Acting Cylinder op:o Position

0

o O

S d: [g§€e205c0p: Return Spring w0leaxn Cylinder qp s20god Piston
@;;ocsﬁ-ga@ce Gravity Force 2300>0> External Force cos:ao:negu qp.eoaoszo- =

Single Acmg Cylinder gp:03 smomo’]mommoc :oprgE 30205002 :2005-

. 1.Cylinder _ 2PistonRod 3.  Piston 4.Cover 5.Piston ngs

%6 66
L L

6c§:0066205EHe> Pneumatic Single Acting Cylinder 2 03C: of:@o:nau

A sfaeor]o%cf 38050399339999'] Cylinder Piston 6302§:¢) eg.cop:eo0pdu Piston
C C

Rod oood ae:c:oc Ventilation Hole ocewoqeeu clc:Ventllat;on 0odes0lon Cylinder

oomcuo @éemmsou A soco']meocoaoewo mm Exhaust @@@mo oomo']m

gcoe Extemal Load @c Cylinder Piston Esr.ocmoe@@ooogu Single Acting Cylinder

o3 3.2 wav Valve [gcc-:ra')c &c:)oegu
L - o i
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Symbol

o~ g -

Hl—" ey

| J S J 4
Return by integral return ALY
A

Al

Single acting cylinder _
with external return force ' L

Al

Double Acting Hydraulic Cylinder
. L& C C
12928

Double Acting Cylinder :D[:) Hy draulic :=0&: e@e.sacg @JB c;@ocgaoocz

@gcolp c,&cgaa oo GDJC c*oq 5 nao B]C)u(:)il Qb0 qoaommom gacom Hydraulic

oe sacm g.;ua @[mgn
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323 :Q|0
L'Bl({

: : c . 3 c
Hydraulic System gp:og€ooniqpgdmodoad: Hydraulic geiomc

3o

225:(ga0pS Force §¢ Motion gp:cSsp6o0pdeesl] s2ad:{goopd

o é € 20705 §)

Double Acting Cylinder op:oopS6200056pa€ wde§:c39e050560] vorpde)
Double End Piston Rod $65¢ Single end Piston Rod 07§88 [gopSeap§oopd
o3 2(Q¢ Differential Circuit g:03¢9233:(g|qs Differential Cylinder
oprcopSionpdeannasioyoopdi Double end Piston Rod s28poe00: Cylinder op:a0d
%0656 05(g555:9:0rp5[0320p5n Double Acting Cylinder Betles!

E c S o eSoc watiae c c c
s ayegé 692205Cl98mer8cdmdCiopige pdea020>aR -

=
B @ g8 L
i | y e | a1
(A T TR g
b MR 7P N

NG / S
\r/lr////////
B

Kolbenstangenseite
Hub b

Kolbenseite

F

1. Cylnder . 2. Piston Rod 3.Piston 4.Cover 5.Piston Rings
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B A
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cooepdi  Port B o) B88c88:86 20050305q Port A o3 Exhaust
o52305c8o5ag¢ Piston Rod mo%@é:g@$§agcg$:ej Cylinder

Symbol
Double acting cylinder with == :
single ended piston rod o
L
Bl Al
Double acting cylinder with L - 1
double ended piston rod - ;
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Calculation of force and piston speed

Force = Piston area * Maximum working pressure
= cmy *  bar
=N

1 bar = 10 N/cm?
Piston speed =  Delivery/piston area
= cm® / sec /cm?

=  cm/sec

Check Valve
C C C
o (e | 106
Check Valve o3 non-returiValveoocopdiesl 2opi GE:0pd qootepoadod
oy o] g 0O @ (5 C c L e e C (o] @ C
0p5:93 2073803 B:a0Ei606) DFNYCNOOIWNR I,  DO1EOCIPT; 0IRIIEONH
QRO guSE) 0opd EEM 0%V PII
i
Check Valve o Hydraulic System 9303&:§c00:qpm 05 00p5:03 2o
B8:08:60 Seovnesed 903gopdn 3 :[gE Rubber Hose ¢p:ed Quick
Coupling op:§ B30Smpéie Bep:3od[godofoé =mgedl, Heolosl=LIH
5 25:fgoopdH 03,99[g€ Drain Line 93 cp&: gadonf§onéi§eseoqs copd: =25%(Gjoopd
Hydraulic Pump ¢p:e) 92000503C:s¢ Back Pressure (Rebound Return of the Hydraulic
Fluid) efp3o6 Pump god8:(5Ee 00305 qpopd: bzt mad(gogaopd
C C e
0p56300050

Check Valve o3 Check Valve with Retumn Spring ¢ Check Valve Without
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Return Spring mj&oedloommo@aaéu Qs c;a:os'a') @c Check Valve o3
€922050l280 0gpSiapigs mésaooo%mwén

1. Body

2. TaperPlug

3. Copression Spring

Body 5203¢:0 Taper Valve Seat ¢l opé Taper Plug o3 Spring [y
c02: 20pdI spring odleonm e Taper Plug 20pd  GuideLine
QE: 6g,P:8Eq 9889’99'@5:»9 GE:elmadEedlaaé B E§8adowpdi
8:50¢:8EopSauniepod Housing 66T R¢ Wemdm(yé culgaonzaopSi

o3

-9:0
Co
3n

808

2 1 3

Sl ./

L A
F
A

N\ B

=
T Ay &\

)

Qo:é@oo') oaecnoac soo0iep A to B of Hydraulic s88:0lo> Taper Plug o

(e} L

= & g GO

Bl 0p$:0¢e) Bdeos: 9go:0p51 A B o3 B88:508:003 q5c30560n Spring
<]

92:6(03¢ Taper Plug 20056¢: cﬁ mooceoTamqjmm@ L6:6[YE: 80%&39:Qéu
to A 238:208:c0 covrmal cb: &[o3o¢i20p5 ome§[§@o&)[§5 B0

O

=

o]

c[gé: eeﬂgmvson Spring ©oleoos Non Return Valve opéo Bto A o388ia0f:

L
23] Bosione(eyé Taper Plug 2005 gEred mmceuTa%rSOr%w“ &:

G“I
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Q:o0Cs am PPt oF u@@ow&)u DOLOS e@oc ocnspmc Check Valve ciseéon

ga*r:no;umeo Directional Control Valve QP Shut-Off Valve ¢o: oomo@

oe.@c.oc@o:nezu

—anO—

Flow Control Valves

Fixed Flow Control Valve

—

3n

POg0Y

=
a0

60

£ s E:cd0 06 2005 B 5191660198 g5
130G M s[gacicde eqe0 © $:3|060:Q R Yl

c (5 C
O’)g@ 0D 0ONCOD. U(]'JCJ@II

e :1'):@6
L L

[ {vdraulic System moneone Working Flement b:p:@&}wé Hydraulic Cylinder
: : o : Shion " -
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'._A,AA

£ e

$08

3 i 2
1.Body . 2. Orifice 3.Union

(o]

992:05:620> Hydraulic System cr{ooc Pressure Line maosacnm

C

Géts &800‘5:005303'3 Flow Rate moaqw@u Pipe c3¢:0p¢ m§m§@meqmao%
m§g§e @coqle:so oom SYovaler i Nab mc 590 Flow Resistance mmm@. Pressure
mmcuoep_au G omcﬁc 290 mJe 65epap¢ Pressure oxoSanfgé:efogné B8:58:
$00053qpian: q@é@mw) copd: System cgc Pressure Relief Valve o> Pressure
o> Limit cxg@ooo:q:@é Pressure a)e §o sraoo ¢ ge§ee oS e@oc

;“1):: bﬁeducer o)
S & oy

8e0aBenana? Pressure Relief Valve egoaa&j Tank 92 opé:a¥g$eqpodozntepdi
The cross section is reduced at a point by an orifice with sharp edges. The flow
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volume iseffected. This type is called a flow reducer.

~ Symbeol
The cross s_ectiou is reduced over the certian distance. The flow volume is
effected. This type is called a throttle.

Lok 0k
>z 77

Adjustable Throttle Valve
9p5 § 053y

- An adjustable throttle valve is used to achieve an adjustable control of the
flow volume

R VHRTCR
Adjustable throttle valve oo Hydraulic Control QP aécgoqlm Speed

oepeoo ¢ 207 Hydraulic piston ap Hydraulic Motor ¢ Gmo.&cq§mmm

~Co 80

56ca> Hydraulic 38 Flow 0303 §:ep§ 92 ad:[gjoopdu
Port A = Outlet or Inlet B = Inlet or Outlet
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i :
//// JA_._. /N

2

" Drossel rnit.- Urhfangskerbe.

1. Body 2. Throttle screw 3.Cover

Q. O

Adjustale Control Throttle Valve 0?3303(59@5@0’] % 038106 S
je)

epTed 6300006205005 W60 LgodayieSon§ o [gode§unod
2 ek Sereag i m TS 8 {

Longitudinal or radial slot ¢6[gs) mm\,é:mmpﬁ@laﬁmm@&oﬁ S 20251

Bm§sgode§urnmod: o3ad £o%@o§mc°90@5°@5 Line Resistance
PR g IE? 2 : 3 S99

opleslebptatl i Sovomopd Pressure o3 System & Pressure Relief Vahve 035 Drain

c G c I : R - S c L SR c

GepOeoigElac Flow Control Vahe 9250022000 Adjustable Flow a3q8e0005
o ¢ oc. ¢ i Cow : ; . _ c S C

COOARC:OINC [JodB: a6 Propotional Flow 200 6900Imodup:

D e~
o]
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UBGUTO'JE L0OD CG 20 5
o] n e % 8

1. Size of Port Cross Section
2. Length of Throttling Portion
3. Fluid Viscocity

4. Differential Pressure

System o9&l Flow 0808$ :aluf)qaooc ¢ eu5(gol Adjustable Throttle Valve

&)

Sfac:om Fluid ViSCOClty 9 oo@lucn@ 039@5:1) c m@ooc*oe 200 ocp@cueou

le’ferentla] Pressure eomp;) co0d: Gaooés.la)é 0§ 99@009 meswﬂm

n

eomo[g[&csmoa@n oos@'ac Flow o} 35:93920305 No 1 §¢ No 2 03000

e[goc ad) aﬁe%qema)pju

Symbol

Note-
I. LargeCrossSection =  LowResistance =  Large Flow
2. Small Cross Section =  HighResistance =  Small Flow

3. The Propotional Flow Q also Depends Upon the Cross Sectlon of
the Onﬁce and the Pressure Drop Over the Throttle

P =  Pi-P:
Adjustable Control Flow Reducer
[§ c [
bl o 5

An adjustable flow reducer is used to reduce a delivery volume to a controlled
vahe
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M :@IG
{ i L

Adjustable Control Flow reducer o3 HydraulicControl System opEsS cr%qgo

Speed 035:316 oepec3eoos  Hydraulic Piston p: i Hdraulic Motor op:
conCisC s NROS336c00> Hydraulic &8 Flow o3 08$:ep§ma§:@1mén
Port A = Outlet

B = Inlet
»p56202056

l. Body 2. Barrel Cam 3.Cover
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« o Elaw, O 6 : < Q. . < @
Adjustable Flow Reducer o3 00C[yoor0pdm3¢E: umomcﬂuge.ep.@g

C i c -
O)@GGU)('DGDD:Q)E i3

Hydraulic wg:wp_f) Port B o
o0¢owo0> Throttle Sl o%@o%ag)z .

opdi Throttle Operture 205 Port

§¢ Barrel Cam & ;vcsmconiong

Sl @6Q@5Q?J08§méu Valve 305

n

e.§éj$035 Barrel Cl)é Port o5 800

L

Q;Joggpaén Barrel Plunger 03c0p5

J

N

Spdltdt‘OSSEl C\?L)o%sooosaa'] @émém@@moz
e;oTcio:uéﬁ Throttle Operture

/’/ * // mé@:@:p: @5@0Tm3m9 @053:
% /

o R o) S e S o) e U
:)8’_).,9@ SDS’B!?&? SQQJ)O? CD:?»QOD’JO

c;o:ooéu Adjustable Control Flow
E / Reducer oo ¢ a:?@o%&wo:eé
/ / 2 DC‘ C @] - C
: CelElosTe plobled Gmomor]o?neo'r oplo
FlClChSChlebel' c - 2@ P
©OE$V I

a/ Oriffice Cross Section

b/ Pressure Drop P

Note

Ifthe length of a throttle approaches zero, asin a flow reducer. the fluid VIScocity.
hardly effects the volume. Flow reducer are however: realy unaffected by temperature.

Symbol
Vv
A
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Flow Regulating Valve

985 g5 3)05
In Let §¢ Out Let Pressure m%:glzg[goé:ﬁgg,\ew%mé Propotional Out

put Flow o3 Adjusable @[cxgﬁooozaaéommmo%& Constant [yéecscoqs
qégcﬁ@mésmcﬁ 0220051
»23:(g14

o$m%:81:m§:eaoo5qsoa8mé: @5@%0‘%@59}3@0:&3@930%5: epleuTi¥ep)
(o . . (o] C GG
ophi§eseocdonpd Hydraulic Motor op: Cylinder op:oy o86:915q§ 920305
Hydraulic System gp:opé copdagé: 92 0%3(g|20 S
Port A =Inlet
B =Outlet

megeaooosq.gtf 9’3(\26(\26({

Flow Requlating Valve 093 2 Way Flow Control Valve o?mégs aTGoT@mén
c&iop¢ Throttle Valve Before Pressure Balance s¢ Throttle Valve After Pressure

Balance ooj SOeOSEQ0SN 22ea5c0aS: OO0 DEIDEELS T
ale ' ILQ L ‘% QJ["%] g o @" L i q 3 ghdgtri T o
3 @ Gl (@ He] (@ o C C‘° e [

oc@o)oo@g eal2LC] HeplevHeplovolitlepled ﬂcu@ogo.,@gn

° {2 [of (o 2 of . @] (o]
0OOC @o:n::ne_g »cyc: Flow RequlatingValve mmammo:@é
RS o L L *,

c922050l0o5:0 @5 DS 056209505007: 205 -
o ot o 15 e e

. Body / Housing

2. Regulating Spool

3. Compression Spring
4. Throttle Screw
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Flow Requlating Valve ¢ Housing s303¢:03¢ Normal spcss002:3
compression Spring ::oé Regulating Spool o3 0p§:000:(3&:(y€ Throttle Operture
82 m Qv% ooce.?,eo:x)@u Port A CD Pump o Botameanses| Trottle Screw
ODE Throttle Operture Slmaﬁe)ooo :D@caooae Throttle Operture S1 o3

L

Throttling Q:I_)oooo :D@ 526 $ 320078 G'BO?C ogc ocq:_:oéu ccgssaﬂ A Port :)’)0’)035

089222000500 Regulating Spool o3 Spring 992205 s0§03ICq) 0$:07 Throttle
Operture S2 o3cop: Throttling [Grob{g§ecooopdi Throttling Screw o3 EqjeB0dayE
SI c5epg 23050302 20fy¢ Port A :00d0p¢ G992:095:005 Spring o> Regulating
Spool 3 0p$:0[gE S2 :oé (?O’JJLlSC\D')Qé@G%Q)éII Throttling Screw o3 qoay¢:
§ S103 oybicoayE Port A § 32§ 00500007 Compressing o3 08MIEq)
2$:[g58 »[gé S1 ecladopScopd: [g§onpiogmod B3 o8§:[g§eva0pdi

oqmoo.a%mej Flow regualating Value &) mcgzﬁeo’]mogé B922:0005006 200995

B &§m plfover eoeﬁ, 2O D OIEEPOICOE 2051 :Seoogooé Pressure

¢ C
Balance & mogm acmme§ewoqm§omm@9 ogc s (ecnmmo:n@g

Pl
Pressure Balance o3 muo%:i%_@$og$:m9 Throttle Operture S, o3 Sydeordge

Wi o c C S~ St oy C
BB &sr» @g,oomc;o@ Do: ag, o__oaoecr)@oeoq.§ bloFel=1eH=lablevreb ]l
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Svmbol

i

Complet bol ! !

e symbo A ,3 .
. ‘/’\ I

|

s i S

. -

- {4
: _ - _‘:.7/<_.V 8
Simplified symbol

/

Note On]y the simplified symbol is used in hydraulic plans .

One Way Flow Control Valve "1

<
95 go5 )b 2
One Way Flow Control Valve wé COEEP méwo%mé:o% 988:935:@%
0 a e e G i3
-oo§:aJ[oel§,@®m@u

23[9

~So

One Way Flow Control Valve o} Hydraulic System s203¢:3 Oil Flow o3
' y c. i | o o M gl e e e 3 SRR
QPP H5:A3, 209 coeoaJloeogj Y Q2P YTV EBIAREDCT 0P
wOC S0 sfaof):@o;) Sil ummw@é Double Acting 0ra%cd cQooC2:e0006
{ P -P' o [ I &7. 8 L% g Y 909 °GP 3
Speed o0 Bs:o 603@ fra@c°oo3° PE L §$:59336: wcoSAVE
ol n."" JI 0 ¥ L” A L el P 'q o] h u§° [ ey o 1 Al

s ; [o) e, G :
GC: Valve o3 :raa_g,[glmtBn

1§

)

Port A o B free tlow

B 1w A control Flow
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Ly C e C C C o
DP6DING§E PREWES
| o
One Way. Flow Control Valve oS Drosselstelle S|
o £ C c C
SH-Terle T H TS c22050l0@pS:epi(gé
560205002t 00pS-
1. Body
2. Throttle Screw

3. Compression Spring

Tuming Screw 03 3262003
o

aﬁ_ée.fé Oil Flow o5 B to A oS,

8:s0&:606000923) Taper Plug 2005 Spring -

92:5¢ 09§:805[5E:8 000190003 nfgé &
LR Al $ o e a4

Throttle Gap S1 o} B[go58:(g8:e030¢

[goedTcvoeo0o Line Resistance Pressure (¢ ’

03%803@&0%@@ éq@éu o%dazﬂ Oil Flow

20p5 Throttle Gap S1 030p5:900 // BE [ ﬁ ' -
Jpefoonopd macEiofig) cgodqoofaé / i e

Oil Flow 0’? o%:a&f;%ésmoa I

Oil Flow 0§ A to B oS,

(=] (=]
@o%@:c;a)or]m ocoop:ed Trottle Screw

oC O [ . . c
A9$pocones(ogp Line Resistance 0305

Q22001 GC: Geaie(odE Check Valve &
: 5 . (o} c <
Comperession Spring o3 0§ o€« Taper
Plug o5 &8 \pgé;:gé:m')’_ Qo532 20pdH
Befo3r¢ Oil Flow 8J$E§§96]35 Freely

®:20E:002:0991
L) .wo .@e
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Symbol

Pilot Control Check Valve

qp5gaday0s
Pilot COIltl ol Check Valve ooc oea:?srae§egooo sfacasr‘&c Oil Flow m One

Direction oo &: ac@j Pilot Control ¢ Signal qqeoaosasﬂ eo.§oo\|coom Direction

mcﬂo.ac Bsoq§ ocoeeamcgmooo ooau
mao'_:[c}[o

Hydraulic Conrol System ooz :00¢ Pilot Control Check Valve m One Direction

200 DD:06: som@ mﬁ@wo Direction mm%oemesaaﬂ@ooo :06: eocue:nv

C\ESC§ sQp: cnc %05 @pa&vu

")

-Port Ato B =free passage B to A= block passage x == controlport

(o C o C C C
m@cmomqﬁq PSS

~Ce

Pilot Control Check Valve o3 692056logpSiap:[dé 0o pSe 05 :2005-
I.Body  2TaperPlug  3.Servo Piston 4. Compression Spring

Pilot Control Check Valve opécloéeaxs Taper Plug 03 GE:al By

&
9[g0&:§esc0q$ Compression Spring oo op§:con2005n Taper Plug & m§m$_@o%
e§ooo 2p5 Servo Pistion C1e§uO05 556048 [glep080p000:2005
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(¥%)]
| N
&
-

TRVAT T2V 7N
2 A

<

™\
NI 777778

_ /Ventllkegelfluche A2
Kolbenfldche Al

7 J

/
I

& C Qe C
Normal arac;§gaoo':>:035 AtoB .me:s@o&gao%c: B8:a0C:600lm
0%l ; C _ , R . 0 e e Q.. _ C,
Hydraulic Oil 2op> Taper Plug c1 Compression Spring 02 0$:¢CE) O0:0C:
20 co§Eaopdi Bto A m&e@oévmo%& BR:s0&:e00ln Compression Spring
(%

o Taper Plug o2t g&:A gacocmcog§ :8050020pdm(gE Bopsioe: sfoacol

—

-

mz§ ommm@oe§m[§c BDVOS G@’)C oo%ago ep_Su
(o]

oogacwnooo me@mc§mc Bto A 2, D206 Gomcxalc X Port © Sernvo

plgt()ﬂ G(STQ) ED(MB’B'D :Jomeepmeoqcagu CSCD 3)(.99'3’) C).)('J')GST)('DGOOJJC Senvo

piston CD comeepmoog doe0: :;o@ Taper Plug col’ wmsepm:np_a St &c
co00e Servo Piston eqood o :00[0C Piston SOCDE) epY Herio ou »[Q: Taper
R % 2% s

Plug 00 co§ (DCCD@C BtoA oo 20 0:50¢: 2 &cc;mooen
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?

Pressure Regulator

S

@59953
@80? Mechanical Adjustable Control mg:gm@é 5 96 Valve Out Let
Pressure 0‘3 C\%s'afwoé Pressure ooaé eeoacng»cﬁ‘é’ sa@me §]G§Gos]§ e{egmsj

Q _0O

m@sammooo goen gc :) Input Pressure 938 aﬁg}ooa)@ Pressiire cood

m@m@ sqpos equqepju

a3

Pressure Regulator o3 Hydraulic System. ¢p:ed Pressure relief Valve o
Q Ty oc __Co C C ¢ oc 7 (]
Py coxepo  System Pressure (I)O%é??&)é M§HEMOIIY DWVOTD Y$ARCOS
%)

(g C [ o C C
C’OEGGD')O) ﬁq G'DCDLU(\EO

~Co
~Cs

_Pressure Regulatator o3 6520056logSiapi(gé anpdeannndcon:aopdi
uh Body 2. Valvespool 3. Compression spring 4. Set screw
A =Inlet B =Outlet( Inlet) C = Outlet

O 2 3 L Normal sac;;mcoo:ogé
\ \ Compression Spring 20p5 Spool
o3 §:q) Gooo: :[4E Passage

A Wcl r/ 4 // ALtoc;B 0G0 05§G: Port C 205

Tvi—— omogjo%é.’]eéu Port A o Fluid

s g ogmﬁ@: PortB 903:;0{5 Actuator

= /7_'/ , & :)fg> 383.39:@§9éu Actuator o

W |

:/I/x/l—/ A lC‘

0§ 0b:q) Pressure Build Up

’ \ Steuerleitung Fe @6&)’3@;&)39397 Valve Spool &

@J(‘fg&j')@(ﬁ eé)loo'a (A) eol

1



(U TINT ZAW 188 HYDRAULICS |

oonp5q) Compression Spring S

c. “’(TOJ c C: S S
eptecodep soim\lc_ej Dol

Actuator c[o2¢,

C - o] c
@.O GOTC\.')’)G 209 GB’.):CDE

Adjustable Sprin.g Q 93'583?

O9:E VD B0 ep:cgjé

Spool 2p5 Spring 90335,

cg.p:q AtoB ¢0l0503

Q -.C o (o] (o
0036016 DYV Pressure
SopreseaniaE Spool 20052005
Sepiepeo0iaglC Spool 20p3
C "l cC O (e
Q06§ Q07 C meolooo oc
S oL

Gj Drain @l(\:ﬂébéll cx%igaa']

8 SQD:CDJO%'):GE)@: Spring

r .t. ' o[g$cp§:0p51 Spring 035 pdcon:
Plv : ——¢B | oo §oeoio0pd Actuator o

o]
B0 oep:@: Actuator o2
L d

: { & c =] ] c
cf’emoa)e; 3o eqeaxyC

Spool p5 Spring A
* - : : . p§iome(n¢ A to B 03
p5 .

8yEcoqs Spring & o§m)¢

20533 03§tepdl Bm:al Ao B
(LEE o) L J
B3c0:0[gé  Actuator ¢

=00

(s co < c o
GBODJ@(DQ)’):QQP_‘DH C}C:@GB‘):

£ ~Co

S0¢ Spring A §g§0sC
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‘Balancing @lc\gﬁeo:@: 89'3'3:1_

_E:Jc;%oglé Drain C Gor]()%(j} e

coiq) 8ooo: 3e5ay€ Ato B o3

C C C C &
4 9CELITD FAPOA0E I gﬁ@pjz
C (o Q C
[4C Actuator o3¢ 39206207
' v ' N-:n %mo:q%p@q%ﬁessure Rregulator
| L Ll 6 6a00EgadeOI
95* |
f Hy/drau]ic Motor
| (‘;3035 Piston Motor m@q”géméeeooo%@o% G@%@O:J'J::Dén _qé:ogés’aamm’x@{:
(1)  Housing
(2)  Cylinder
(3) Phmger

(4)  Distributor

(5)  Swash Plate

(6)  Drive Shaft

(7)  Anti-Friction Bearing
(8)  Seal

(9) Mounting Flan ageo%@f:m ée‘mo%ooo:oa &Su

Lo C =
PROVOVOO
L L L

Axial Flow Piston Motor 2op5> Swash Plate sl opE§eo0o Sliding Plunger
ap:oloCoopd Tilting Block cﬁméoo‘i@éd’%%mé@mé‘smooSmo:wén Force
Fo(A.P) 20pd Axial Direction 9205¢: Inclined Plane [Gopdoomie 0o Swash Plate

T8 2305cepaSccowSi ¢ Force o3
3 (;1 g q i i
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Swash Plate & Vertical g|c5s0gEsec3é: F, m[gdscqc: Tengential Directional
a3 F mrog & 8695 8&EowSucé: F ooy Swash Plate steconcay:
=38 Fyofgbol: 5693  §EoopdiG&: F, vedamoops Swash Plate clecocay
C < c o -
B aeol PCOOPOG ORI Normally sac;-gr,@-é Swash Plate o> 20to 25 degrees
[STTH = Pe L =
QLG L (@] < o < G (o <
03¢ soob: conea§opdi F. dmofpmadeqpodgs(ndc  Motor cops
L Bt I Jie e =

ooéucr%emwéu

8 2k 9

i1

VT AA T Z X ASNNISN
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Torque

Formula

Rotation

Direction

Ol supply

Ths force F, acts at a distance
from the centre line. This Produces
the torque:

M—a=’FT .M, in N_F, in
N (kp)r in mm

As the piston slides down the
inclined plane, the cylinder drum is
forced to rotate.

The dirve shaft, being positively
connected to the cylinder drum,

produce a torque. In order to
produce even rotavon. and therefor

constant torque. several plungers are
arranged in the drum.
Ifthe force F acts upon the L H. side’
of botton dead centre, rotation is
counter-clockwise.

Ifthe force F acts upon the R.EH.
side of botton dead centre rotation

is clockwise.

The oil supply volume V (cm'/rev.)
is determined by the plunger dia. d,
the plunger stroke H, and thenumber
ofplungers'z. The oil supply volume
determines the size of a hydraulic
motor.

Plunger stroke; h=D .tg w (cm)

No. of plungers: Z

Oil supply volme V = AR b

(ccm/rev.)

Torque M =

Drive power N =

Accumulator

qpoge5ayed

V.(Pin- Pout)

die

Q.p° (kW)
612

Force F

Swash plate

Drive shaft

Cylinder drui

Accumu:lator O% Hydraulic Delivery &1 Kinetic Energy 093:1?3@ abae slfé}sa opl0p
i o}

o c c
0'383 GQC)’D('DCD’JSCDPBII

y
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o2} :(g1g
Accumulator o3 Hydraulic Control System gp:se90050l059203058€ o
 esepeprapCoaad[goopd-
- (1) Source of Additional Energy when Short Period Pressure Surges are
Required
(2) Stand by Energy Source for Emergency ( Pump Feilure )
(3) Source of Compensation Energy for Leak Oil Losses
(4) To Damp Pressure Peaks During Control Process

(5) To Smoothe Pulsing Deliveries.

C . C e C [ C o
0p56302070§CHARO00
R L L L

Hydraulic Kinetic Energy 53000005 cﬁjco 562070900260 OPADE IO

ydrau - €18y 3P CRORHROGALE) RO 6P G20 Y

oG0S

(1) Mambrance Loaded Accumulator: for Small Volumes, to. Damp
Vibrations and to Make Good Leak Oil Losses

(2).  Bladder Loaded Accumulator: for Small and Large Volumes. for fast
Operations

(3) Piston Loaded Accumulator: for Large Valumes, for Slow Operations

at Hi gh Pressure differentials.

° C e (= (57 (o]
13085 Bladder Loaded Accumulator Ucéewo@ooozw@u qc:ogces’aomo']

0OSeP0] 08 B3O 007000 -
2poseles PO CORD A0

1. Steel Bottle 2.Bladder 3.Fluid Valve
4.Valve Housmng 5.Bleeder Screw 6.Cover
7.Valve Seat 8.Gas Valve Block 9 Gas Valve
10.Nut | I.Name Plate

Bladder [.oaded

Accumulator :Dé Cylinder 96?]93

i £ ¢ Nicio¢ v C Vel
| §ODMOIIOCIV00IDAREAN Steel,
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<. o @] o ’f

Bottle 905:06053 me@a@ @p> 7

(= 5 C C -] c 8 \5‘;‘
ST i gec:0 o3¢ 9 R

1 o] 10
oS 3¢ mmom&E:omé - 1 ‘
Ej’ I 5 i o 3 Ll & '\\:
C C N

Bladder QT@r]coc; C, 60OCeD N

-

qé:s"a 0035::1% Gas Valve 9 von=oé

J o
0! : Co r] G < C
93322 GUIZQEI0 Blodeg COPYC:
c . : o :
qopoi Fluid Port o) Valve 4. 5
@ano%aaug ©20l ‘
2 Fie) G]. e 1
qc c:%\ Name Plate 03¢ .
C (e (o} N
clc:a}goco 2>odeoon Rating QP07 3 N
4
L
GEEo0D: CODIOO- 5
P, = Filling Pressure {(bar) Pressure as Supplied by the Accumulator
Manufacture | i
P, =  Gas Loding Pressure in Bladder when Operating
p- = Minimum Operating Pressure |
P, = Maximum Operating Pressure

o & . (o] C
32006202 Accumulators gpioopd Pressure Vessels 9o6):9202:00¢
c C ; e C . S
oloc2o[g¢ Pressure Vessels gprsCoodaoodeo0o Regulation g c0odc062060
C s C Rricy Sloliic C C e N : i 4 QI C £ [}
05[22 YR VDD $2QLPN(UE PUEI NG FBIY, FPORYPIE POEED:Y O
° g ° ) C
Soplfreoonoranlgqep
Notes -  An Accumulator Can only Discharge Pressure Fiuid Until
(1) A Pressure Equilibrium has been reached between P and P

(2) The volume has expaudéd fromV toV
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Bladder Preload

To Protect the Accumulator Against Damge in Transit. thisis Supplied
Preloaded with Nitrogen at about 10 bar ( Preload Pressure ). Before Commissioning
it must be willed to the Required gas filling pressure P_with nitrogen. The required
preload is stampred on the mameplate and stated in the operation instructions for the
machine. Usually the preload pressure is just befow Minimum operating pressure of
the mstalation.

Do not use oxygen or air for this purpose. Danger of Explosion.

Symbol of accumulator

Sequence Valve ( Pressure Operated Valve )

C C C
Jegoge -
@50@89@9"0}3@"9@03"@0"5 88982300256 2098 997:6 P05 Qe 0052 3
J : s6g:odic 02 1% 05 0oo: :6qp5§
c AT < VRS . Qe Mile N C c 2 C
Valve 20pd 2200000066) Hydraulic Delivery Q995 QPOgOOE) 02p56 3005 D: DRI
®a3:[q14 ~
Hydraulic Control System ¢p:op¢ External Servo Force [4¢ Hydraulic
Cu Cn 3 @ G 0. C ¢ C Cn 5 C L C X Yy
éie[30C: gpideEeodo5eonbe OYOC $:6)2109C 92 20:(GOP5I POEFI:[YE
b e, alle} ¢ £ Uo TRk b LIy ML) .
Circuit  sopc:cncq %@'x Pump  oocoyge Hydraulic Delivery oo Control

@0360\%@&30999'] mﬁ%:@lwén

c C - C c c
038880’303(.{5}(299(\?00%0

r-C'

0 o ¢ e o AR RN e
Sequence Valve o) ¢ 3c[geoniaopb 03 ¢: sonoddlogpSiepi[ge
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mégaooo%om: wé—
- 1.Body 2 Valve Plunger

Normal Position o3¢ Adjustable
; cre g oo CUBEES o
Spring 20p5[gcoe  Adjust axbooea
392 9003¢: Valve Plunger 03028:8
L L O

cone oIl 0923l Valve Phunger 2opS Out

Let Port B 03 Codcon: ooy Inlet Port ¢
eagooé/\to B 23 0d:206: %53’3 8o M
d L=

C i [=] C
cs0p51 A goCwd 238 w5 |

o C C %
3260105805 ooo:ao@g Pressure Buld

Up [ydovoeandcopd: Plunger cle§os
Qe o&e§w@(§ Plunger eégmp:%éeou
X 0654 Servo Flow Signal
co:a¥ o5 ewomsl Plunger &
¢ c o - c 0
qob§o[gEod Spring oz 99203
m$.mJ59303$:@é|| Fi= AP
o C 3 G OC .
CD0R§:992: W) 9002620 Spring
(o] C
Smoimos ecaynesolon  Valve
PlungeraopSeg aypiopd eooded
Ugg:mbza‘)é Adjustable Spring
03 §:992:005 602503 § 33919 200
Plungeror% og$:sgl@ AtoB gcf:ago:mo
B ¢ Delivery Flow q§op5i Port X
Pressure g$méqw5:agaz Q)JE Spring
C C (o}
0$:392:6(037¢  Plunger 9coesepa3d,
[9$ s epe5292:(Gs Port B [g§305a30:00

Delivery Flow 805202 ©25gd2005H
s o 2l EE i

3 Compression Sprmg

4.Set Screw
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Q

Sequence Value o> Hydraulic
L

Control System cap:cygg 2/2 Way
Directional Control Value
. Q9 C‘o el oC e
o;a%m@.gzag,@lgfcmen

Control of Single Acting Cylinder

C C C
R tt> R R
Hydraulic Contor System o3¢ Single Acting Cylinder
P ad:03008:90662E:8E QS
|
%3398 |
Hydraulic System o3 9203:(q§) 92 epo|e:oie(gés g [§cieonc:

Bl ko L G
O’)@Bﬂlﬁ?(\}%()ﬁ]’)o G‘D@Coil

c C o C c o C o
CD@G&)D(DO&C OOV OECAODICO
L1 L L L

C

T . . . ° C Coe [®) C < .
ooyc Single Acting Cylinder mogasejc,f?‘CLLJQ{]D.O?G@O@CDQ.&J{Q_JM Single
. . @] C < C 1
- Acting Cylinder mLsgoc:%éeﬁ moya> Normally Closed 3/2 Way Valve
PFEmmad(gqoopdi Hydraulic System o3¢ Pressure Reliet Valve o3 System e
L L (o] L 7
C ol Q 0O . . & C C {2 % C
Pressure s¢ Working Pressure 0>0d Limit [glmo Stiezleploalepldt-olelociriebteb]]
17 [ C o
Normal Position 035 Power Pack gf’goeo:swa Hydraulic Delivery ::ot:x_S i@
Way Valve Power Port ¢Codconioolg¢  Pressure Build Up [goooo Pressure
3 C 0 C gt : QU il p P : £
DD eI O @ 6> Pressure o3 System Pressure cood
C C C C ) 8 -~ . 1 % a / % .I'! 3 (‘ ~ L C
LemMPR$c0q3320m Pressure Reliet Valve o l)!dm@logueu,:n&)n |
3/2 Way Valve 038§6c805eaomansl 3/2 Way Vahe o P sedlodaspd A
£ C C C § DA il salge oo B o L (o) S T )'_
F60l0d §gaomag)°a>@g Singal Acting Cvlinder 200 Delivery Flow ggo> Cylinder

Pis < LS T < P R 5 5 UMM <l L Y i "’ Delivery Fl ;
Iston ogm C\J?@&g ( Q.Dgfl 1ston .Ye)ei‘)o(‘f‘t.’lgf)“ (ie 03 CHN CTN OW
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07282003 [glgoofgc  Pressure onodaomepdlgdaopdi cdododaxeard Pressure
L i . L &
2005 System Pressure coo5 eod ap§ogaa0pSsS Pressure Relief Valve o Dram-
beo:géifgé System Pressure coodeempeoqs [gaodeooopd Piston :ap0d
OEP:e8$0507005005: Piston co&:§E2005 Working Pressure coodeonpd ayolon
RoSEeyte eI RGO g TR _
Pressure Relief Valve 00€ Relief cp500056: gjdeozepdn
 6opC 3/2 Way Valve §¢ Power Pack o3[035: Check Valve o303

©p5 93E:m680¢ s GEiqpdguSaede> Back Pressure ¢(0306
DBefgoe:(g$8:[gc:(yé Hydraulic Pump oSec3805c0q5[g60p5H
Application Hydraulic Lift Platform

y

516G

L

Lt

Cl’l‘l} 2}
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Cdntrol of Double Acting Cylinder

C C C
o oot ek L
Double Acting Cylinder o>c%:03 05600y 060Ee0nE:5E8E Q8

%a3:g(¢

Hydraulic Control System gp:a¢ Double Acting Cylinder R ad(gq)
(5] o]

0gpdiqp: 0'39@521 8@83 og$:ag[§5: | c}eo%@é: owécgéc%zep:ogélma?:@[wéu

«On

; C C o :
0p56302056 § magé'cxzﬁcaoaé

. B

Q:‘*

) C . y . ° Coe [
0cp¢ Double Acting Cylinder 03036 662E:4E003 cudfgaoniaopdii Double
; LA c ke
Acting Cllinder 0‘.‘? 4/2 Way Valve @é G@’)E:%é opon Pressure Relief Valve &)é
; : f 1.0 PSR - il ol ) ¢ e C c
System Pressure §¢ Working Pressure 03 056:909$ 920305 [gdaopSi euS[go]

G2op5 Double Acting Cylinder 03 4/3 Way Valve ¢ 662E:8E0 [gdoopdi

L
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Tl
‘ g

c03fg0looaé Double Acting Cylinder 20p5 9208 Position $& 520905 Position
5 e de cC C
33@5 Intermediate Position c2l qécfé ::oé G§epc335' qéooozc?ceco 20051

C Mo C o c ; 3 SRINGTNE C
sfacoooo](fe{poogc power pack 52030 general used cocar0y000 S eleoptisuton]l

Intermediated Stop Position For Single Acting Cylinder
with Using Check Valve

Loy < C
b et 122
Single Acting Cylinder 0>05:0% 0§08:00105q505005 965390092008
L L L L o
coecC C
oS

2233914

+ £ e 5 Sawia 0 GG ¢
Hydraulic System @p:q);é Smgle Acting Cylinder quoi% VOC $:djfm.>;ﬁmq\

. ki C C 2 QS e
¢ Intermerdiated Position opc QUIOMDSCQFII
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3
(Bn
(1))
o
©)
3a
PC'
wn
Nol
S
a8
Cn
-0
Cn
rC°

6 alile
o N,

o {2 - a =) : 0 ¢ C o i % L ) ' ar_-.
SYeple Single Acting Cylinder co0cd:992: Check Valve 903{019@
55 o (e e o TN [ T o C e Y C & e
Intermerdiated Position 03CQOSCqy @OPAORDD Circuit @"D’_‘Deil NormalPosition
oo Shut Off Valve o3 8odcomqupdn 3/2 Way Valve o3 8§6c30>ea00m 3] Delivery
C e e e s s e o co t c
Flow cop> Check Valve o ogcp,ggej Single Acting Cylinder oo, e;epmcﬂobn:o@c;
Cylinder cpodo3326p01 gOCSED e sl sepodeanmsl 3/2 Way Val.e
(@ (el C - ¢ C e 0 DI N i
o> mac  Cylinder 2000 QOREI XQFS)$ORC Check Vahe
co. € SR SR e CUE e B e . . L e
gume.y:o@q Cylinder E}@oc&c@tﬁ STeplopSist Shut Oft _le\e op

L
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c Qi € : _ ¥ o ¢ e RC.E = :
¢ce0iionean 925l Shut Off Valve o [gode) B[gs =20&:[5E:[gE Cylinder
[g$oCaoepdi Shut Off Valve g5 =303 032000380535 85D 8E fat
©05>3jqe0> Circuit gfgeory eorodeol

Differential Circuit
983905 3)05
- Double ActingCylinder:ocxel Piston 5208s¢ 92005 safg$ss: 008E0)
- 060q5sSiCylinder 000309, 0p¢ Speed s 03:g8EQS ST
0pd 6502050023200l |
2223914
Hydraulic Control Circuit eﬂozcrgc‘? Double Acting Cylinder 0"‘:3- Speed

c O C {4 o (SN oy C o C ! T :
$OQEg¢ b §PIEOCPED QYOCHEPIORC T39:[g|opdN poed Milling Machine
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Piston area ratio:
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g mmt('io:zé'é; 206 2DDD:
Piston area ratio
A : A, =2:1 (for differential cylinder) A :2A,

Force Ratio
- The Pressure is Propagated Equally in All Direction
- AreaRatioA :A=2:1

Pfomrd o P Rearward
B h
A, A,
Fz 13 F 1
A2 2A2
F, b F;
1 2
E..x= 2F

Belo3o¢ Closed Circuit ( Differential Circuit 3¢ Piston Forward Motion )

¢ eg.oopi§ BE(§60pS ey 1 Ricklaufgeschwindigkeit
Speed Ratio ' A2 \

The Return Speed V. is | e

F23
2 A,  Min- Cm? Min t?-':——:—:-—:—:-:—‘ 1
The Forward Speed V is :Ej
Vl Ql __-:_-
A

_17
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Sesn {@ L =Q L gound O TQ, ~g— Vv | Yorlaufgeschwindigkeit
2 P 2 P -
Al
= = s ZQ-}
Q' Qz S QL T - ————————r——
A, = 2A (Piston Face Ratio) = j__'_E&:_Eil

From the formular for the forward speed

=0 e LR
vV, _T:_ o e
It can be reset'to Q2 ¥ 3l Q1
V= ZQ? = Qz Q}' F_: B
1 2A2 A2 _A2 e e ::—: e e
9, and V = . L
VZ T A2 -1 A‘) Qp

Therefore, V. = V_and the piston speed
1s the same for forward and backward.

Differential Circuit with 3/2 Way Valve
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Differential Circuit with 5/2 Way Valve
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Cushioning and pressﬁre line flow control

without cushioning with cushioning
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5 " o] (=] C O e G C ocC =] C C
Flow Requlating Vahe 031 8:50&:003 Limit [gaobeonaopisnodt: &:aotieonlye
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Exhaust Line Flow Control op¢Hydraulic Exhaust Line 3 Flow Requlating

Valve o3 5q) spad[goom:opbn o System ¢ Directional Control Valve &

Exhaustline' § Flow Requlating Valve o3 307 9393:[gjcon:eo006{030¢ Piston

20E8¢ POEO: 005103 B6:gI68§Eccvpdi B :(qé Exhaust Line o3¢
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Speed control with one way flow control valve
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= ceo/gé One Way Flow Control Valve o'%’ 993;3@@ Cylidder &
'%cxgog)sa[éé}&é; 3 0853%6@339 Circuit @Bwén Flow Control Valve 0% Exhaust

Throttling $é[gjeScon:w[gé  Flow Control Valve 205 833918 $:03
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One Way Flow Control Valve ¢ Check Valve o3 op§:gComn sBo&ayoofgs

Cylinder Piston 00pS Pump ¢8 0005 8agn:s8:9203&:[g§0agnrepdi

Control Double Acting Cylinder of Intermediated Position Using Pilot Control
- Check Valve
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e (5o b 05
Hydraulic Control System qp:@{i Double Acting Cylinder 093 o$oo§:‘cq|05
Intermediated Position 036805 gj92950p58Eq$ 20305 Circuit 0pd630005q3
%3398
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233()d) [9§0Eq$ mapad 3/2 Way Valve o3 &205:(gjoopSi 4/2 Way Valve o3
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3/2 Way Valve c‘rcf% %60@0%@03’393 5! 3/2 Way Valve o Ol Delivery ::«.oé Pilot Control
Check Valve & Control Valve a%pqoo%og):mo Check Valve o3 ogg:gé:w@f
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Control of double acting cylinder using 5/3 or 4/3 way valve
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Double Acting Cylmder OO Forword end Position Rear end Position :;:a@c
Intermediated oococ qocuoo@ G§<;199 G]O.%L,GGGWII
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§G Exhaust Port ¢p:0l8oSaaicloopSn of, e[032§ o Position o3&
B8:08:8€008o[gé Cylinder qées0opS[géophn 'a' Position o€ Cylinder
cqQ.0305coq) 'b' Position 03¢ Cylinder Piston  o&ecedlaopS

‘Sequential Control Using by Pressure Relief Valve

Q5905905

Pressure Control SequenceOperation gp:[gjcp09$920905 G&: Circuit o3
mécamo%o']oaéu
@RE

Hydraulic Control System ep:c¢ Pressure §Goodo0056200 Sequential

op0c§:0d gpoaé sadi{gopdi

©23000CEOICD


စာအုပ္လင့္ေပါင္းစံု
စာအုပ္လင့္ေပါင္းစံု
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oo¢ Pressure Opreated Sequential Circuit ) Slep) em@o:n.:ngﬂ Sietople

228 0gpdien Pressure Relief Valve 0€[gdoopSi Power Pack (1) ¢ 605056200
Hydraulic Delivery o>p5 4/2 Way Directional Control Valve 90>50¢ Cylinder (6) €1
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Valve (2) o Relief coboo[gEgE: Relief cv660003532005 Flow Regulating Valve 3
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63035 Normal sac;@cnooozé Power Pack ejaco:f.:).r;oao Delivery o.)é Pres-
sure Regulator 06=0& Cylinder Aredlod8 6 0[gé Pressure Regulatorsi
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Control of Hydro Motor
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5/3 Way Valve & -Normal Position 035 Hydraulic Motor & A Q?fj BS
56010556005 03, Hydraulic Delivery sqpa5§3é: o§oolgé Motor qbesopSi
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Shut - off Valve
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