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Some of the Programmable Logic Controller advantages:

1-Flexibility

One single Programmable Logic Controller can easily run many machines.
2-Correcting Errors

In old days, with wired relay-type panels, any program alterations required

time for rewiring of panels and devices. With PLC control any change in circuit
design or sequence is as simple as retyping the logic. Correcting errors in PLC is
extremely short .and cost effective

3-Space Efficient

Today's Programmable Logic Control memory is getting bigger and bigger this
means that we can generate more and more contacts, coils, timers, sequencers,
counters and so on. We can have thousands of contact timers and counters in a
single PLC. Imagine what it would be like to have so many things in one panel
4-Low Cost

Prices of Programmable Logic Controllers vary from few hundreds to few thou-
sands. This is nothing compared to the prices of the contact and coils and timers
that you would pay to match the same things. Add to that the installation cost,
the shipping cost and so on

5-Testing

A Programmable Logic Control program can be tested and evaluated in a lab.
The program can be tested, validated and corrected saving very valuable time
6-Visual observation

When running a PLC program a visual operation can be seen on the screen.
Hence troubleshooting a circuit is really quick, easy and simple
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Description of the function Off Delay Timer
Output Q is set to 1 instantaneously with a 0 to 1 transition at input Trg.
At the 1 to 0 transition at input Trg, LOGO! Retriggers the current time T, and the
output remains set. The output Q is reset to 0 when Ta reaches the value specified
inT (Ta=T) off delay
A one-shot at input Trg retriggers the time Ta.

L ouagidol p sl by b LT

A (S50, dalip BB hg) 90 4 dieligr sl 4,
RIS

sk

S0 o9y & sy Sl (gl wiged Sk ohey 4 a5l (gl wiged

y . Ladder (LAD)
v . Function Block Diagram (FBD)



G295 5> Lol el 035y (bo 5 g, o I LSC Jl381 65 po (olig slaylas Sk (sl 05:5b el
Sled gy opl ;o el S a3 00,5 oo g3l eoly Blaie sla ojlg e SaS A o slixl ( Sl
Sl odds b SIS el o lasbinl ulal p silaie slbelS

D9 g0 (G dlwd (S CeonB 4w 4 LSC o cngi asliy polie

' el -
Jezws -l
Sl -0

Tl aolgs -Y

Tojug &lyi ¥
ol —all
oyl —
Sl

48 1850 -

sl 0 Slos g Olandais ogou a4y dalsl (o

oS o LaS oS b sems arly JgS S e e sla o3y )0 SS 4y 0lgs oo L]
S s Sy o adelog 13 9 058 (0, S 55350 12 05 g 05 )5 @ £9,0 Ol ey 11
Tasl alils ouge 1) a5 4 &S 31 990

S9dd Gdgy J95 s9ige wol camy (D (pdy, 5l Gy 45 0SS Joe (5970 40 e

y . Constants
Y . Basic function

v . Special function



. Woiigh dly 5 3Iloly g s

_ ) ) ) ) ) A S collad
43S 03,5 S waz o5, LS il (55, i YU Il g 5l g 1l 1) LSC l5al e 5
S ol 1, Function block diagram

WSS dslie Wl oo S b Bags a5 g ylae LTy ol o Slae g s5lw ooly | 5 o
Sales SIS Jbgo o1 69, 2« B004 S3L Y al 0,5 NOT ey

5 "z Jlems <l Q3 5 QLQ2 5 (o055 Jluzms culi 13 5 1112 ol 398 s o
A dalgS 0ol zsgs Ll 5550 40 aslsl jo 4 anil 0 AND 4l £ BO04 4 BOO1. BO02

y . Digital Input
v . Digital Output



25l oo ST s Jlozms Ml oz 5 (2955 5099 Jolis o b

Jlez o -l

Jlasl (Jlezms yao (Jlzms o ey Cind b S dad Gl ool da (g 5 o (505,9 el
22l oo o o2 9 5 oaaas

lQ "59959 -

L ae polie shls wiilys oo Jlumms slo 69955
slaws wily co Slas diadionr slo &, ol S
SIS 5L g0 b sl adls Jluzes (99,5 VT
by e o Jlous 6959 2 $9) =

09 o ik ol Slasie oy (cus

Oy e oy cpl 5l Parameter S, .. o
W3l (oo VY Sl a5 1) (639,90 4 bgape o)led
Dges ol

Olg oo oy ol I Comment S, o
P ;o b oged 55 63955 (rl 9550 )0 (Slreds
@ bgiye (5995 ;0 45 Wil atie el aslllas
Cudlad o ol b ygumlogsl a1 )8 0 paie slas
Water s 4 Y 5 ¥V ) sle (599,9 A S
Lol (5,1356 Slow/Fast 3 Pomp. Power
€5 Oy oo 0, cwl 5l SImulation 5y, o
355 G ) Sl ad sl 69955 )

-8 95 Y

o VP ool iSlas wiedige sle A, o
do o] o9 Ghgals b (pibg,y a8 9,10 392 Jloms
il oo ) (295 (o @B b Jog sline &

s aulo Jlasl o aS guiedgn o, 138l Cow

‘-ng (5>9):> u"'“’") )Lu—'>| BN 6‘)‘.’ _0)]‘5 (5,>3)> €
Jolie 5l 6 o slaws @ oyols e yd Kl g i
[635y5 amwgs Joslo conl p3¥ (S8 e jo

). Flag
Y. Input



. Woiigh dly 5 3Iloly g s

ol 5y a8 ol p3Y g led oo 355 dabign al,y 5Ly Ao 5l Jsle (plaS il atils ax g5 WL
Al atsly cdllas wiedgr al, 5 515 5Ly L

9 JL’-"U‘) oo ‘JLM?U& e oS Q&o LSL-""“’?:-lS ke ngfa"o ).@L;.c ‘JLH:uo k5?9)>' 9 (5999 ),al_;_c pe)

ST -0

o Vo U jho o ol Gl 9 g Vo B jho o aiedion ) 0 (694,9 JUSomw 55 ulo gelans 5 jLi

A A
ST JiKs Jlzms JuSms

'SIUT 59953 -)

YSS“UT =95 -y
e Vo BT L el (oo Yo U o o 0 plyz 5 25 Vo b jho o (29,5 sl WS 00l 53U 5,

y. Analog Input
y. Output



sty I

ol el S ail s XOR 5 NAND . NOR

il o Syl s il 3llas LSC 4o ailss

AND (v:sl., 99 0 o)l.&":‘ G&:ﬂ.a g.é)l.:.:.o @‘53 » og)’l.c
ad b o 525 AND 5 ois W 4 L o 5

2,10 3529 a5 0y, il

i owig Yb ad b ooy SOy AND
pled ke a5 05d oo b Sloj &b (pl (>g5
Lo 6399 5 (S Hlaie PBla> g adl SO o 63959
QJJLA Jl.d QLA} Sds g b 03y ,ao J.J JS..,...;JQ
IS5 50 0 el IS &g @b ol (2o
4 boigd S5 ,o0 AND b Sl slo S 9 09

ol 00l 0ol u.....oLou ov\ibyl.g

i oigy pmrly 4d b o S 5 NAND
S ke o 05t e Jlab oy o ol 25
Do ABS Cundy oS o 4 Sl e 60955
ool S 6 5 @b crl (e obe J8 0l
S22 NAND &6 Sl slo S 929, JS5 0

el 0 0015 ilas oy, eyl 4 b owigd

S350 (§ilw Al (b g Ghgy 4 ¥ oVl collad o a8t k90 5 Jp SO bt sl le )
Aaled il 4l Sob 3, 4

S B9y & Xdged g3l Al Sbog by, a4V el o aS aly ol ) oLl sla e -
Sl (gl a



. Woiigh dly 5 3Iloly g s

S g 0uS Badsd S paud iy b oo L I8 el Cole pae 5l LA @il 550 40
A &1 WIS o |y g5 Gudxd

P oSN Gblaxl o 5l (o6 @l a5 aaST b (sl ol sl 5 4] s Sl al o b
Sk Ghey 42 g Sbos She) @ e |y 355 b Taas el | i gla oliws LIS e
Aamles g5k coly

ooty [N

il (0 09,5 oz Jols LSC o ofg wlss

[PYONERIY

" 005 los —

"SIl wlgs -z

Ta8 ate wilgs -0

VL oyl & gl oLl ol 3 el S5 S5 b Lt 5| iy 45 5,00 09g SYLail 5 Lo sl o35 adlsi o
ooy Al

23,5 &l (o b Jlb crse Wl e aily (nl i JL8: S (seD aly

crge o1 o Jled g Cond S f 5 padi o glgl sl @l glo aly ;00 4 cond iyl R (reset) asly
205 (oo b (g oo b 2

20,5 o 2li IS )5 4 9,8 5 S0 2 cge aly ol b Jl : TRG (trigger) asly

Sy oo oolaiwl b b ke gl bl :CNT (count) b

Deds o ooliiul ((Js3 b (59920) (y)leds Gz rnd (Sl (99,5 o2l : DIR (direction) 4y

S p ol g Jad aly cplas Sloybg 00,5 oo ali ol Jd c g0 a0l o :EN (enable) s
Sl b 58 2l Mas g ols wless Sl i 5 095 sl (95,9 ;500 3

y. Timer
Y. Counter
Y. Analog

¥. Miscellaneous



o

PN P ks o 605 s bx] 40 a5 515 5935 yasl 95 033l90 LSC 381 0 5 1o

B002 4 BOO1 sla Soby o Shoe glas oguas 10 b (2! 5 s 5 s5lw ool 1) 5 jloe
S S 355 LS e b s O 0

2l b gl Condg 0 12511

A aulass 4l 01,B002 4 4l Y 1, BO0L b5 \lej e

e il s b s A g 00y el el Jlad s

T N L, EEe—

'Jog 30yl posli )
zo5 4 el cnl (ogas ;5 LSC 138l 5 5o

s ael cad Jlad ey

I'rg l I
bw.S S 05.5‘ ] obj.o.; s (_g)..a.ou
o)l...u| e Aoz )5 g YL: QS“"W Cou )| oolawl
Q 1 &b ol o Shac ¢ 9, Hloges KaS d i g ol

N N e
Short description
he output is not switched on until a configured delay time has expired

\ . On Delay Timer



. Woiigh dly 5 3Iloly g s

I i T R e ‘é-bs )Q }t}t" )&{L‘; _‘;
e ks s b lepes g g2yl pas Raa ol . . . . . .
w‘ oy o)l....:‘ L))‘ )‘ u’“‘“" ).‘o.sl.) L)"‘ P> )é
e ] If‘l s YU oM oy 5l ool b 0 s (555
T . 929y loged ST 4y 53 5 00l o)LLl e Aoz
0 e oy ) ol o Sles
Short description

The output with off delay is not reset until a defined time has expired
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Calculation rule

* [f threshold On >= threshold Off, then:

Q =1, if (actual value Ax - actual value Ay) > On
Q =0, if (actual value Ax - actual value Ay) <= Off.

* If threshold On < threshold Off, then Q = 1, then:
On <= (actual value Ax - actual value Ay) < Off.
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A force exerting a push, pull or stretch. The magnitude of the force is different in each case and
is dependent on the size and content of the object
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Volumetric flow, which is a measure of the volume of a fluid passing through a point in unit e

time.
Mass flow, which is a measure of the mass of a fluid passing through a point in unit time

y. Flow
Y. Actuator
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Pressure in the Sl unit is measured in terms of N/m2 also known as a Pascal. Pressure can also

be expressed in terms of bar
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A Bourdon pressure gage which measures gage pressure is simple Bourdon pressure gage.
ABourdon pressure gage consists of a flattened ‘C’ shaped tube, which is fixed at one end.
When pressure is applied to the tube, it tends to straighten, which the free end moving up

and to the right

\. Pressure gage
Y. Pound per square inch
v. Pascals
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Pascal’s law can be illustrated by the following example.

A bottle is filled with a liquid, which is not compressible. A
force of 4 kg is applied to the stopper whose surface area is 3
cm?2 let’s assume that the area of the bottle bottom is 60 cm2.
If the stopper is inserted into the bottle mouth, with a force of
O 6l S U510 50 Soilivwlg yuud HLid 4 kg such that it makes contact with the liquid
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Air-to-hydraulic pressure booster is a device
used to convert workshop air into a higher
hydraulic pressure needed for operating cyl-
inders requiring small to mdium volume of
high-pressure oil
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Non-positive ~ displace- S daz s
ment pumps are also
known as hydro-dynamic
pumps. In these pumps
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Positive displacement or hydrostatic pumps produce flow

proportional to their displacement and rotor speed. The
pump output flow is constant and not dependent on system
pressure.
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Gerotor pumps are one of the most common types
of internal gear pumps whose operation is quite
similar to that of an internal gear pump. The inner
gear rotor (gerotor element) is power driven and
draws the outer gear rotor around as they mesh
together.
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The simplest of linear actuators is a ram. It has only one

fluid chamber and exerts force in one direction only.

Rams are widely used in applications where is needed on heavy loads.
Ram-type cylinders are practical for long strokes and are used on jacks,
Elevators and automobile hoists.
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Pistons are usually made of cast iron or steel. The piston not only transmits force to the rod, but must
also act as a sliding bearing in the barrel and provide a seal between the high and low pressure sides.
Piston seals are generally used between the piston and barrel.
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First-class lever Second-class lever Third-class lever Toggle
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Straight push or pull

Straight line mation Straight line motion
in bwo directions multiplied 21 Horizonial parallel motion
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Practically continuous Motion iranstfermad
rotary miation Straight line thrust reduced o a distant paint Trammel plate
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Fast rotary rmotion Four positive positions
Enging barring using steep screw nut with two cylinders
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By changing the direction of the flow of fluid through the motor, the direction of rotation of the S do

motor can be reversed.
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In in-line piston motor, hydraulic pressure acting at the ends of the pistons generates a reaction S e

against an angled stationary swash plate. This causes the cylinder block to rotate with a torque that
is proportional to the area of the pistons. The torque is also a function of the swash plate angle.



Sl 00l 00lo ylis souns joe b g Jloaygly asrao b (900 SFd 1550 93 13 4O

23 70 |y ey 90 (nl 0 Shee

[T

I 10cm

P oS Voo oy gldijy penlys so ) SISO Billae
Sz 5 o b (600 glds )l 4 e 59, 51
Vo Cuuload Jate j5igegyied 45 (> > elad &S
00 brlr 4 Sz ¥ JLad s asly pe Hle

ol ol oo jaiar 455




. Sy yiud a5 3llely 9 uad

1 (S g s (51 it

ol s jaue gladilolu plod )0 .0l co J S (ido ( S youe laailobu 1o bacwond (p Sage 5l (SO
2l oo (§902 Y (IS Slakad

ol sl ol 58 g il 5 ge J S U o L 8 oy S & Jlw 0l
Jhw G BLS )| Sy pane slo o @dly o il o oyl g0 ol 51 S <ol 5 Ll s3last ol slaig,
S oo B 1) (g pane dibele SO slaciand (500 9 S slileyd 9 Sdsy0n

Sy e sla o gl

HEEEEEEEE
(PSRN CNORORE NS NSRS

S g3 b i £l

JAS e |y oote 25 Lo
t;”:‘lﬁ)*x:-‘” LSL"-’ ROSHUURISR JLM.: Jby J =Sy pkaiean

. ) S i 30 Jlww
bl 2 Loyt i o i 939 Se—gi—e

f2 S ] [ K
o9 J S Lot
S Joli o ,la s
Lo ol
- - . . 1.5 ool S [ i
Gl i 5o Lio IS g4 SpSn )8 )
Aol oo (Sdgyae

g g0 (IS pl (Sdg e

Sgoap s s gyl

A dalys o)Ll LT o Slos 055080 g b s 51 oS Jo sy o s dlol (o

whed G lod



S S sl s

(o J iS5 g J S s [

DS o et 1) Sl 50 Sl &8 o (I 0550 s oyl 55 0yl
Obyr 855 9 oS > ol e 7S Sl byt (ol ) (ke &
SHspied Slo gl ;5 doySles Cuz s izres 9 Jb
&S e J S 5 S 50 5l (2o 05 JS )3 1398 e ool
3k oo Gl g wns ) Cumdy 93 5 (29,5 9 599)9) wlwd g0 syl
Gl 00l ool lis

(o J 5555) Sy J 5057 5l o 0 o 095

Coxdg yudd b a5 WBl (o0 &g5 (nl A S S5 sla et 3 Shoe
Sl JrsS oo il 4 9005 5esd Jlw (5500 Sliome e Joee]
SOy a0 a5 1 ol ol byl ol JliSle 9357 (oo jucs Jlow
Sz JrST 6la el gl 2 ogdle el Wigh (oo S48 (s
18 s o] Copng s b S sl Ll oo (golass gl o
'ﬁsﬂxﬁwﬁ‘ebgﬂs‘a%‘

//% 7 // iEé////

/ \\\\\ o N\ \ \ \\m
B // i ?/’?/’?/2//// AR/ // %///////////

e T g (LLid 51 ol ) ooy 4 il glyzme P a8 oS oo )05 s6 PTAB (clo ob b Lol e
e 0,8kes ) oles gy JS8 0 il (o0 B (2o sl ALB 5 (LSS Lz ) (3P 4 L]
Sy508 (g5l 03,5 5105 Bl gz s el (s S L oS 00l 03l (Aaled e J 515 0
223 g0 (li 1) (36 & o) JLid o5 bglas S5y (ol (2155 5 (gmoy 2 o) jLidyy o oaias ol




. S gyuud i &ilwilely g cuad

HYDAALRS IS TRUVENTATION PANEL
o
v

GRSEA  BROFS  AaEE

S50l e 895 2 5 S5 Gilke syl e
5 S bulr |y Cuz S el el

AS cuslool 1) 0ex Slawlie
&g 50 Jlae ol oS oS 5 JSS @ >0
A Solas ol b canYl USSG Jlae les
lizeo glizl Gules Cgz o ailin] slaoles
o o] oS Gl @ (Sdsjun phan
A lin m2 L1y IS0 50 yo .Cowl ooy oolazul

S B 5 Jgur g 9

Ol JPS %OMPJMH
10
T

Jog g abd s

Slos

©@ 0@ ®

Sles

PEHE el



o s SO 25 09

L ol S 5225 09203

b (b9, 5l (S o plo a5 4355 Gles Bl (o et CaxBae SU 53 el 625 ) B Sl 4 2l S 25
hlies loil ¢yl oolitinl 5 )50 Jore ay azgi ol (o (Sl O jgm G 2 (g J5S Gl et S
el oy ools aled Sz S sla el S5 Elil ) JSD 53 )18 9929 Loyl g5 cnl sl So 20

s gy (1 (T e e

. 13 oot

oy EL 1900 Sy

wliite af T

M &P Spring
a: oL Push Button
'& o2l Push- Pull Lever
GI S Detent
t S Pedal or Treadle
(O Sl Mechanical

S CoaBge S plaS o 4y 4T 0ed oo 0ol lis oo 4 Jate moye (olaws lawgl g S sl

| Y ¥ | Y
wirBgo duw o axbgo gyl



P 9000 s s3llel 5 s

i oo Lad ) (b S o e S sla s

T Cel cpl oaimo lis 90 5 (88l g (s0g90c byl
Jaie o 4 55 lusdys 5 20 sl wlas oS

) Higid 50
O laailes slawi g Cudge dlowi 4y Sy 1l pls
P ol g S5 byt (5 ISRl a0 s

l Sy UL‘J meeﬁ” slass M 9 > dilao slaws Cewl
= (59-am 295 o0 0lez) VIV 1l Jlie j5bo o
TIT IS il s CnBao ¥ g dilad ¥ (gl s a5 (60l

o ansn LTI 1l diges o )
CanBgo 98 )10 1l opl el oo ools ioled o) Sles ol yo a0 VIV s SO (B 0300800 o5 SIS0 50
298 (00 3k Ol e g 00,5 )18 bl

1T i

S (6 &l 1, LT ensl s o0k sl gz S (gl s 31 ool 595 gl IS 4o

L | L] l l
\ 11 >< A A \ A 1
Yl Y it T oL
1 1 1 |




O b 30,5 5L g ailos g0 slo il aiid s S J S slo el o Sl jo 5l slaaslas slaws
Ok Jog g 1B 6l 6 Glye 4 slailas g0 1l 098 0 Sl SIS (aliogy 00 S0 e po (lm SO
255 5158 oolauwl 3,50 o 4o

Slales Jlez sl s 05l oo il Koo 4y 1l Jlasl el a8 alil ailas ety )l e 090 Sl (oo 1 5
Sy et ol sl ailas 05 oo )3 eoliind 890 (Sdgyunn slaygige b ad)b 93 jaikiw Sz S5
Omizrads i oo yiled T By> L ogd oo Jhaie (35 s a5 (gl ailas s P B y> b el 00ls Juog cny &
i oo Gl B g A Loy > L1y o Slas 4y fae slaailas

FIY cagzr J 8 s

ole Cdbs jo cys J oS sl s F-)-V-)
(NC) dwns s0le <> 50 9 (NO) 3L

alas dw b casdge g0 glilo a5 i SOy S0
(adgh) Jloy <> jo aS wao o plas 1) il o
aS 920 o A L3 4P ales 5l Jlw &5 > o5l
T A P ooy s 2 53 Ul kil o 8 SopsBin oo 2

(NG) s 55t o3 g 55 Jiy o 5 A s s 4P Sl e ol 3
(G Ceoms 2o y0) 00l S ,o0 > 10 9 010 0929

b so oy T ay A wilas g azey P ailes

\\' ““'}““ e
\‘ ’ff?’%ﬁ r

..-"' s

e

(NO) b ole el o u@» S e




P o mis s3Il g s

LA

s adgl CoxBgo i Lo

slyls Wil oo ComBoe aw lils a5 Cp ]S glo s

o o M 09 0 48,5 La3 10 adol Coxlge lgic 4

Bl

Aol oo Jawg Sl j0 s adgl Cuadeo 9449,

Sgloo U5 (adge @ Jlop b sSw s
S 53 5 e 095 0 o 5l o a5
Sl 00 00l uLm) é»alye U"‘ 9)49,

Closed canter Open center A majority of the hydraulic circuits are basically
categorized into two types, open center and closed
center. The type of circuit is usually designed by
direction control valves. In open center circuits,
the pump flow is routed back to the tank through

Tandem center Float center ‘?16 direction control valve during neutral or dweel
ime.
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Two way directional valve is designed to allow flow in either direction between two ports.

This valve is the hydraulic equivalent of a regular single-pole, single-throw on-off electrical switch.
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Many definitions indicate the composition of atmospheric air only by the proportion of the indi- 5 ez F

vidual gases that make up the mixture. This may be critical for users that need one or more of the
individual gases for use in a chemical process. However, when used as the energy-transmitting
medium in pneumatic systems, additional factors must also be considered if the system is to op-
erate effectively.
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When air is compressed, the volume of the air decreases and the pressure increases. Com-
pressing the air also produces heat that increases the temperature of the air. If it were pos-
sible to remove all of this added heat, the air temperature would remain constant. This con-
stant-temperature process is referred to as isothermal compression. Under these compression
condition, the process follows Boyle’s law.
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The displacement of a compressor is the volume of air displaced per unit of time. It is usually §
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stated in cubic feet per minute (cfm). Compressors are classified as ether having positive displace-

ment or nonpositive displacement.
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This group of compressor designs has become very popular in larger
industrial applications because of

* Lower initial cost for high-volume outputs

* Low maintenance

* Availability of sophisticated control systems
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Rotary, sliding-vane compressors use rotary motion directly to produce an almost pulsationfree
compressing action. They are positive displacement units.The compressor basically consists of a
housing forming a compression chamber with inlet and outlet ports and a slotted rotor.

455 5 (o oSTALS (S Slo g oS 0 Shas (s 0970 g )le g (P 4 4z g L

(SIF I oS
Sy yg yeoS g Sl Sl on> o ygn oS5l 55 00l 5
Wil o0 Dyge cpl by pl o Slas 000 oo s 1) lso
S pya i3y b g 09d oa jgm S 0y S S5 Slga 45
‘535 ;,S)? Q:AL)JJJ Sl 00U w)f)l)é ‘S\Lﬁo).t LQL)‘ SS9y 2
S eS Ak (S9; p S99 ey (b il b e il
Joe ol jo g oo lga e s mlS el g diwn ol
s 18, Vb el g 05l oo o jLid 4 lsm i (655
D9l oo jgmyeS 5o Iga

S 4z g ) (e Sl jgm eS8 Shes (6 092 65l (Sl PB4 4z L

Compressor

oled S (Sl sla w3
ok 0y9e e 3Sles (5 0920
polal pe, sl 4 o jlaitinl glaoles
o o2 U ogh oo eolanul lo o] _a8lg
30 o2 g dil i ool 00l e o

B9 (297 40 i (o)

S e



The variety of compressor designs, load variations in a pneumatic system, the variety of auxilia- S

ry equipment available, and the demands of future growth of the system make the selection of a
pneumatic system compressors difficult.
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WARNING - Fluid Injection injuries shall be treated without delay and shall not be
treated as a simple cut !
a.) Fluid under pressure can cause serious injury. It can be almost invisible escaping from
a pinhole, and it can pierce the skin into the body.
b.) Do not touch a pressurized hydraulic hose assembly with any part of your body.
c.) If a fluid-injection accident occurs, medical treament by a doctor shall be sought
immediately.
d.) Stay out of hazardous areas while testing hose assemblies under pressure. Use proper
safety protection.
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