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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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Calculation rule S5 e
* [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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y. Analog Comparator
v . Analog Threshold Trigger
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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

). Flow

Y. Actuator



&0 S5 o)l
g DV olblogn b b sl e i [

IS5 Gilhs Ll slesil 3o (g 5 05 agd Bl (52 VB 5 ) old slagm b B)L 4
(28l OleSy )b a3 Jlow mhaw i) wS slx]

an

o 25 o 35 56 el 1y ok, JulS (i J5 o 5 0395 ol 1 1 L -

Obfpz>) 29 (ab) o (o) o

V0

DS dslie 0S5 L1y vl Cass sla o0

Byb des o 50 a0 plovl Sglie slagge a8 b g eSS o2 b By a6l 1) 398 iulesT e
@lazs az Galejl cnl 5lamled amule 1) B)1 LalS aulss ()loj g ey o (gslane oo
S 50



. Sy yid s (5 3loly 9 s

Led

Hlad

ple aslllae gl oS slo el b 5 (Ko oby olpen @ Lid
o5 3 Sg e g S5 0 JLES 095 00 e 4 Sgjae

el 3975 0)l5 )3 0z s 53 o5 Saglie

Ceoms ) (35w 21 Jlow Jal Gus ¢ flae S0 o
b oegone dils ;0 0l o0 ooy 5l oolaul LY (35
Sl Mia 5 iasin (o15315) o) e o i
90 ;0 oaud oloul Jlad ST el suls sll Jlew
ol 0l 00l L i JLad L l5 el Coans

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 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-
ment pumps are also
known as hydro-dynamic
pumps. In these pumps
the pressure produced,
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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

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

&
e
Straight push or pull
Straight line motion Straight line mation
in bwo directions multiplied 2:1 Haorizonial parallel motson
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Practically continuous Motion iranstfermad
rotary miation Straight line thrust reduced o a distant paint Trammel plate

£

Fast rotary rmotion Four positive positions
Enging barring using steep screw nut with two cylinders

:%:, 015 Sy yoidons Single Acting

E:, S S Sy - )89 ;akew  pouple Acting- Single End Rod

g Sas S,k 93— 0,595 juikew  Double Acting- Double End Rod
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By changing the direction of the flow of fluid through the motor, the direction of rotation of the
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. @
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A majority of the hydraulic circuits are basically S o7

categorized into two types, open center and closed e
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

the direction control valve during neutral or dweel

time.
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Two way directional valve is designed to allow flow in either direction between two ports. S oo i
This valve is the hydraulic equivalent of a regular single-pole, single-throw on-off electrical switch. @
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Flow Control

One Way Flow Control
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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 et

stated in cubic feet per minute (cfim). Compressors are classified as ether having positive displace- v
ment or nonpositive displacement. @
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This group of compressor designs has become very popular in larger

S5 Aoz
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.
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The variety of compressor designs, load variations in a pneumatic system, the variety of auxiliary
equipment available, and the demands of future growth of the system make the selection of a
pneumatic system compressors difficult. @
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Pressure Regulator
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Single Acting
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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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