CONTROL OF MOTION

* On/Off Control (bang-bang)

* Proportional Control

— open Ioop

— closed Ioop



DIGITAL LOGIC EXPRESSIONS

oPICK = (IPARTRDY « ICYLRETRACT +
oPICK « /ICYLEXTEND) « /IESTOP

® Pickup when part is ready, and cylinder is
retracted, and emergency stop is not on, or while
cylinder is not fully extended and emergency stop
is not on.



PNEUMATIC LOGIC ELEMENTS

Directional control valve

Shuttle valve - OR
function

Twin pressure valve -
AND function

Other functions

— Check valve

— 6|0660I control valve

— Time delay valve




ELECTRIC LOGIC ELEMENTS

®* wired in series = AND

® wired in parallel = OR
* Relay = NOT



BOOLEAN ARITHMETIC

eOand 0=0 (O -0=0) ——r
e0and 1 =0 (0 -1=0) _—
el and 1 =1 (1 -1=1)

e0 or0=0 (O +0=0) T~
e0 orl=1 (O+1=1) -
el orl=1 1+ 1=1)

enot 0 = 1 (/O = 1)
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RELAYS

ba

-
“
1

=y =

A%




LADDER DIAGRAMS

Block Sensor

Block present coil
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EXAMPLE — LIGHT SWITCH
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EXAMPLE — LIGHT RELAY

upmation
pirect

Lamp relay coil
cLAMP
o
2 ||

el [ =g~
WSNI VS -
'''' ——-w,.l
— _?
on” Switch Lamp relay coil
ISWITCH cLAMP
X0 ; o
| { out )

Lamp Qutput
oLAMP
Y0

{ out



EXAMPLE — LIGHT RELAY, “AND”
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EXAMPLE — LIGHT RELAY — “OR”
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TIMING DIAGRAMS
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STATE MACHINES

SWITCHES
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STATE DIAGRAM

1ON=0

@ oOLAMP=0

10FF iON

! OLAMP=1

10FF=0



LOGIC EQUATION AND LADDER
DIAGRAM
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EXAMPLE — LATCHING RELAY
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