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

\ . On Delay Timer
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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
\. Actuator
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Pressure in the SI 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 by G U Is yo Soslinwlgyius HLisd 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-
ment pumps are also
known as hydro-dynamic
pumps. In these pumps
the pressure produced,
is proportional to the ro-
tor speed. These pumps
are incapable of with-
standing high pressures
and are generally used
for low-pressure and
high-volume flow appli-
cations.
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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 R
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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Practically continuous ; _ Maotion transterred
rotary mation Straight line thrust reduced to a distant point

Trammel plate
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Fasl rotary motion Four positive positions
Engine barmng 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.

CarGeek.Live


https://cargeek.live
https://cargeek.live

CarGeek.Live

Sl 00l 00l ylis suuns joe b g Jloaygly asran b (6,900 Pt 1550 93 3 4O

.,\...macfﬂ)wsodlo)ﬁ.o.c

[T

I 10cm

P oS Voo oy sldijy penlys so )y JSO Billae
3o 3 e Yo 6V glas | 4 he (55, 51,
Vo Cuuload Jate j5igegyied 45 > glad &S
0055 Lrlr 4 Sz oY Las Bl all e sl

fadl ol ooy i35

CarGeek.Live


https://cargeek.live
https://cargeek.live

CarGeek.Live

. Sy yiud pmn (s 3llely 9 uad

1 (S g g (51 gt

ol s jaue sladilolu plod jo .0l co JyisS (ido ( Sidgoun laailolu 1o baciond (St 5l (SO
2l o0 (5908 Yo (S Slakad

ol sl ol 58 g il 5 e J S U o L 8 oy S & Jlw 0l
Jhw G BLS )| Sy paee slo ot @dly o il o oyl 550 ol 51 S <ol 5 Ll s3last ol slabg,
QS oo B 1) (g pane dibele SO slaciand (S5 9 S slileyd 9 Sdsy0n

whed G lod

Sgyen sla o gl

EEEEEEENNB
(SE SRS RS RS NS NS NC N NS

SS9 3 b i £l

g ol 5l Ba o
Ooge— U5 Lot
4 ol g ,la s

IS caz ) oot 25 Lo
Sdgyae sle pis o Jlw S
s 5o Jlo Jb 2

bl oyl (pl oS o L 35— Selgpies slo |
. . & 3 o & P A
< . . RS ; ls ,o];‘so)l)s solazwl

me...m......;) ul—u# =0 g9 il oo (Sdgyoe

Wgd o0 (5,15 o6 Sy 00

Sgoap s s gyl

A dlgs o)Ll LT o Slos 55050 g o s 51 plaS Jo oy s daldl o

CarGeek.Live


https://cargeek.live
https://cargeek.live

CarGeek.Live

S S sl s

(e J iS5 g2 J S s [

QS oo (et 1) Sl 50 Jlew &8 o I 0550 s oyl 55 0y
Obyr B8535 <8 > by e 7S Sl byt ) (ke &
Seloie Gl piaen o o Sloe Sz oS Gizee 5 b
&S e J 7S e G 530 5l (2o 05 JS )3 1098 e ool
Bk oo Gl g wns ) Cumdy 93 5 (29,5 9 599)9) wlas g3 syl
Gl 00l ool lis

(o J 555) Sy J 5057 5l oo 0 ySos 0925

Coxdg yudd b a5 WBl (o0 495 (nl A S S8 et 3 Shoe
Sl JrsS oo il a9 00,5 5esd Jlw (55500 Siome e Jope]
Oy a0 a5 1 ol Jol byl ol JliSle 93,5 (oo s Jlows
Sz S8 sl el ol 2 ogdle el Wigh (oo S48 (s
1 s ¢l Copng s b S sl sl oo (golass gl o
-ﬁ@x@@bboiéwﬂ

\\\\ o 2N \ Nt m

//% 77 // § i5%//////
Vi // A ?/’?/’>?//// / PN // %///////////

e T g (Lid 51 ol ) ooy 4 il glyze P aS oS oo )35 o6 PTAB (cla ob b Lol e
e 0,8kes ) oles iy JS8 0 il (oo et (2o sl ALB 5 (LS oS lyr) (iR 4 L]
Siy5e 8 (g5l 03,5 105 Ol 2 s el (Swd S L oS 00l 00l (Aaled e J 715 0
223 g0 (i 1) (36 & o) JLid o5 bglas (S5 (ol (2155 5 (qmoy & o) jLidyy o ool

CarGeek.Live


https://cargeek.live
https://cargeek.live

. u—ig-!j)d,g.b e &5}"'\’.“")5 [Sw-1

CarGeek.Live

gl e 85y 2y JSB Bl (5l @
5 S bul 1) Cuz S8 el el

AS cuslool 1) 0ex Slawlie
&y )0 Hlae (pl S oS 5 ISS 4 Jl> 0
A Solas ol b canVl USSG Jlae les
lizeo glizl Giules Cgz o ailin] slaoles
b ol e sl 4 Syue e
A lie m2 L]y IS0 50 yo Cowl ooy oolaul

S JolS Ty 5 Jgur g 0

Ol JPS %OMQ’J)JH
10
T

Jog g abd s
l E Ll
on@e; B
Slos
@
®
@ Ry
@®
Sles

CarGeek.Live

PEHE el


https://cargeek.live
https://cargeek.live

CarGeek.Live

& i S 5225 092

Sl g,y 5l (S el (o oS 555 s ol (o0 et CuBge SO 50 5l (625 1,8 (Glire 4y 5l SO
btz eloil e ooliiusl 8,90 Jomo 4 425 b bl (o0 (Slo Ojpm S0 28 g J 5SSl ek S0 25
sl 00y 00l loled Sz J 7S (glo s S0 gl o JSCL 0000 09 Loyl 58 0l (sl S 28

M ] Spring
q: oL Push Button
'& 02! Push- Pull Lever
GI B Detent
t Sl Pedal or Treadle
@: (Sl Mechanical

| Y ¥ | Y
wirBgo duw o axbgo gyl

CarGeek.Live


https://cargeek.live
https://cargeek.live

CarGeek.Live

P 900 s s3llel 5 s

i oo L) (b S o e S slauld

T Cel cpl oaimo lis G0 5 (88l g (s050e bglas
e o2 4 498 laiuxdes 1 ot glo ailas oS

) Higid 50
Ol laailes slaswi g Cuxdge slowi 4y Sows 1l pbs
P il g S5 byl (5 ISRl a0 o

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

F RYSSIREEEIR VA VS PUUCIE S0
CanBgo 95 sL)1s ol opl el oo ools toled o) Sles ol yo a0 VIV s SO (31 0301800 5 SIS0 50
Jaie Koo 4 1l o dilas a5 conl oads o0ls (yLis 5 ComBan i o IS0 50 0Bl o Ay 5 5L

298 (00 3k Ol e g 00,5 )18 bl

LT i

i (6 &l 1, LT ensl s 0k sl gz S (gl s 31 g0l s gl IS 4o

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

CarGeek.Live


https://cargeek.live
https://cargeek.live

CarGeek.Live

et 53,5 S g las 33 slo ot r2En g g S sl 3 Skec 3 5 slailas sl
Ok Jog g 1B 6l 608 Slyie @ slailas g9 1l 098 0 Sl SIS (al g yo0 10 e po (lm S
255 5158 oolauwl 8,50 o 4o

Slailes Jlez slo 1l e o Il Koo 4y 1ol Jlasl cely 45wl ailos 7ty jloz s 90 Sl (1S b s
Sy et 5l sl ailas 035 oo )l 3 eoliinl 890 (Sgyunn slaygige b ad)b 9 jailw Sz J5S S
Omizrads i oo yiled T By> Logd o e (35 4 aS (gl ailes s P B ,> b el 0uls oy cny &
2o o Gl B g A G > L) e Sloc 4 Luaie slaailas

FIY cagzr J 8 s

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

alas 4w b casdge g0 glilo a5 i Sy S0
(adgh) Jloy o jo a5 v o lid 1) aib oo
aS aes i |y A L 4 P ailes jf Jlew 5 > o5l
T A P ooy s 2 5o Ul kil o 8 SopsBin Jels 2

(N) i 55l Sl 3 St 5 s Joy &l 3 A (25 4P Sl Jlw ol 3
(G2 Ceoms 2o y0) 00l S ,o0 > 10 9 010 0929

Sl oo, T A wlas g as P ailas

NN \\\\\\ N
“Q\\ - \

Ly oR

(NO) 3t gole <o 58 Cgr 5538 s

CarGeek.Live


https://cargeek.live
https://cargeek.live

P o mis s3lilely g s

LA

s adgl CoxBgo i Lo

CarGeek.Live

S Wil (oo ComBoe aw lils a5 Cp> ]S slo s

o o M 09 oo 48,5 a3 1o adel Coxlge laic 4

Bl

Aol oo dawg Sl j0 s adgl Cuadeo 9,44,

Sglso U5 (adge @ Jlop b sSw s
S 55 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-
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 et
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 S e

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.
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Compressor
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The variety of compressor designs, load variations in a pneumatic system, the variety of auxilia- S e
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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Air Dryer
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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.

(Control) J yus

Sy dsgeme S Calda by 0,9] 50 e8> gl S8 65,50 SO eolatul ailsle Mol o S
Sgyed pla o 3 Jle plgie 4 09800 485 J71S W)l (o0 Sl (295 pie Wiz b Sy e
ol s amin 535 1 S 8 ol IS et Sy 3 olisd b Sl ol o S

Wygo Jlaw S5 > a9 (20 9 LS 59y p boges [ yS Sy yuug s (gl piiwa 4o
DS (0

tS 9 yuud (B pmw j0 (K9 S| jolie g Ol 3l oolaiwl Yo

CarGeek.Live


https://cargeek.live
https://cargeek.live

CarGeek.Live

Sdgyaang sl

6‘;..':5)93;‘;‘.‘9) Sy aade o L Ve julw oyl Qb:.;:\fo—l Gl o s o) glad oo jaslw oyt
§ oSl liaad gy b Conl 15 3,80 (Cawd) Sl (55,500 dawgi Jos (l J1,50 Loy Hla5 4y .00 ool

o e
Sl 3029 i8I Dl g Soomdgus ik pas g (ygumslog]

: S gl

Sl a,le £95 90 (nl 090 485 0500 J5S £95 90 5l Logas (ake slaptasns 5o
b adl> s )

Tt adl> S Y

3 4l J 5 e

(s 43 3 31 4 5 s sl
ke s 55 ol S s 55y 2 slslie £55 b U g5 onl o 13k il S -
(59959 & L (79,5 (e Slanlio g 0iS 0 Jlosl (29,5 (59, p Cnl )l aST]) ]yl g4 o s
Jbo jsb 4. (29,3 ot 40,15 oo Ojgo CSle a8 (g9, p s g9 (] )0 S0 08 sed D90
T2 9 00,5 iy yoiew C5 > corge LS Gl oS JLas b el ] (Sgyaee S 03 ep SO0
.b)‘..\.; W [°'> 4.:.‘43 K9y GI).HS&}:

3 Ml (5 s S 5 ke

y. Open loop control
y. Closed loop control
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