Programming Timers
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Mechanical Timing
Relays
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Mechanical timing relays are used to delay the
opening or closing of contacts for circuit control.

Solid-state timing relay = Pneumatic timing relay  Plug-in timing relay

Certain of their contacts are designed to operate at
a preset time interval, after the coll Is energized or
da-energized.



On-delay pneumatic (air) timer.

The Instantaneous
persing o () contacts change
——Normally open terminals (—“—) State a-S Soon aS
i (4 the timer coll is

powered

Time control contacts

The delayed

L Normally open terminals(oro) contacts Change
| omany aoseaemnas () 0) - StALE @t the end
of the time
delay.

Time adjustment
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Relay symbols used for timed contacts.

On-delay symbols

On-delay, ° | o %
provides &r @\ T

time de|ay Normally open, timed Normally closed, timed
closed contact (NOTC). open contact (NCTO).
when the | |
-y - Contact is open when Contact is closed when
I’e|’cly coil is relay coil is de-energized. | relay coil is de-energized.
energized. When relay is energized, When relay is energized,
there is a time delay in there is a time delay in

closing. opening.
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Relay symbols used for timed contacts.

Off-delay,
provides time
delay when

the relay coll is
de-energized.
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Off-delay symbols

T

Normally open, timed
open contact (NOTO).

Contact is normally
open when relay coil
is de-energized.

When relay coil is
energized, contact
closes instantly.

When relay coil is
de-energized, there is
a time delay before the
contact opens.

T« A

Normally closed, timed
closed contact (NCTC).

Contact is normally
closed when relay coil
is de-energized.

When relay coil is
energized, contact
opens instantly.

When relay coil is
de-energized, there is
a time delay before the
contact closes.




The on-delay timer is sometimes referred to as
DOE, which stands for delay on energize.

Timing diagram

L1 L2
10 s
S -
.—0""'""
Input | |
L1 (S1) On

TD1
O—OTO—Q—G Qutput Off |
(L1)

When S1 is closed TD coll is energized and the timing
period starts.

After the 10 s time-delay period has elapsed, TD1
contacts close and L1 i1s switched on.
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On-delay timer circuit that uses a normally
closed, timed open (NCTO) contact.

L1 L2
Timing diagram
St P 10s
»—O0— O TD}—e - >
10 s\’

Input
L1 (S1) ———

TD1 on
I E:E (L1) Off

When S1 is closed, TD coil is energized but TD1
contacts are delayed from opening so L1 remains on.

After the 10 s time-delay period has elapsed, TD1
contacts open and L1 is switched off.
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The off-delay timer Is sometimes referred to as
DOD, which stands for delay on deenergize.

L1 | o Timing diagram

10s
S1
00— C
' 1[]5 Inpu‘(AI I

(S1) On

L1
TD1
o E 2. Off
'_OT Output —I I

(L1)

When S1 is closed, TD coil is energized and TD1
contacts close instantly to switch light L1 on.

When S1 i1s opened, TD coll Is de-energized the
timing starts and after the 10 s TD1 contacts open to
-SWILCh. the. light off.



Off-delay timer circuit that uses a normally
closed, timed closed (NCTC) contact.

L1 L2
S1 Timing diagram
10's
10s @ < >

TD - Input

1 npu

*-0 I o Z j ® Output o —
Off

When S1 is closed, TD colil is energized and TD1
contacts open instantly to switch light L1 off.

When S1 is opened, TD coll is de-energized the
timing starts and after 10 s TD1 contacts close to
switch the light on.
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Timer Instructions
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PLC timer instructions that provide the same
functions as timing relays.

{ Ton

TOF | RTO)} CTU ) CTD | RES| HSC

)

|| 1|P IH Llser_,.( Bit>\ Timer/Counter /(In!:utfﬂutgut,( Compare I

The most common Plc timer instructions are:
On-delay timer (TON)

Off-delay timer (TOF)

Retentive timer on (RTO)
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Quantities associated with the timer instruction.

Preset time represents the time duration for the timing
circuit.

Accumulated time represents the amount of time that
has elapsed from the moment the timing started.

Time Base Is the intervals that the timers time out at.
If a programmer entered 0.1 for the time base and 50
for the preset time, the timer would have a 5-s delay
(50x0.1s=55).
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Colil formatted timer instruction.

It Timer address
rung continuity Type of timer /
'|¢r XXX
(ToN)
PR: YYY
. TB: 0.1 s
Timer preset value AC: 000 \
/ Time
base of
Time accumulated timer

or current value
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Generic block formatted retentive timer.

Output line
Control line /
|| Preset time 4( )7
I :
| Time base
| I Accumulated time
Reset line
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5LC 5105 Cf
RUN. FORCE

ENET

On-Delay Timer
Instruction
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An on-delay timer Is used when you want a time
delay to occur before an instruction becomes true.

‘ Il:llprut Timer
— —

True
Fal
Rung condition 2=°
Timed period
On-delay
timed duration
True
False On (logic 1)

Timed output bit
imed oUtPUl B =5 (logic 0) A

Preset value = accumulated value
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The Allen-Bradley SLC 500 timer file is file 4.

File type / Timer number

T4:2

File number 15 14 13

P/T\ﬁ Word 0 |[ENTT DN
Timers

Word 1 Preset value
Word 2 Accumulated value
( Timer Table X
/EM AT /LW PRE  ACC i‘
T4:0 1] 1] 1] 1] 1]
T4:1 1] 1] 1] 1] 1]
o 0 0 0 o
T4:3 1] 1] 1] 1] 1]
T4:4 1] 1] 1] 1] 1]
T4:5 1] 1] 1] 1] 1] j
R adix: l—_| T able: m @
Address |T4:2 Symbal |
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Enable (EN)
pit - IS true
(1) whenever
the timer
Instruction Is
true.
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Timer-timing
(TT) bit - 1s
true (1)
whenever the
accumulated
value of the
timer Is
changing.

Done (DN) bit -
changes state
whenever

the accumulated
value reaches the
preset value. Its
state depends on
the type of timer
being used.

T40
T4:1
T4:3
T4:4
T45

A adix; Table: |T4: Timner - %

/M AT W PRE ACC
0 0 0 0 0

1]
1]
1]
1]
1]

Lo Y s Y s s
Lo Y s Y s s

o s Y s
Lo Y s Y s s

Address [T4:2 Symbal |




The preset value (PRE) The accumulated value
word is the set point of | [(ACC) word is the value

the timer, that is, the that increments as the
value up to which the timer Is timing. The
timer will time. accumulated value will

stop incrementing when Iits
value reaches the preset.

= e =4 | The actual preset
M AT /DM PRE ACC 7oy . . .
40 0 0 0 0 0 | TomeOnDeby time iIs the time
T4:1 I 0 0 I 0 Tirmer T4:2 _ _
o000 TeeBee 01ZEERPFse multiplied by
T4:3 I 0 0 I 0 e 0
T4:4 I 0 0 I 0
0000 2 | |the value stored
Radi=: | J T able: |T-'-1: Timer j | %| ill the timer,S
Address | Symbal | preSEt WO rd
© 2011, The McGraw-Hill Companies, Inc. (50 X O'l — 55)'




SLC 500 On-delay timer instruction.

— TON
TIMER ON DELAY RN
Timer T4:0 (EN)
Time base 1.0
Preset 15 (DN)
Accumulated 0

Timer number is T4:0, which represents timer file 4,
timer O In that file.

Time base Is always expressed in seconds and may be
either 1.0 sor 0.01 s. In this case the time base is 1.0 s.

Preset value Is 15.

Accumulated value i1s 0.
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PLC on-delay timer program.

Input Ladder logic program
L1
InputA — TON
— O O— Input A TIMER ON DELAY
] [ Timer T4:0 {EN)
Time base 1.0
Preset 10 (
Accumulated 0 DP‘D
T4:0 Output B
I Y
Il \/
T4:0 OQutput C
[ )
1| = ()
T4:0 Output D
1[ C
dLp \/
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Outputs

Qutput B

Output C

Qutput D

° 99,




Simulated PLC on-delay timer program.

|- 3410 TOH
oo 1 E Tirner On Delay Iy g M—
I-3 0-4 Timer T4:0
- - Time Base 01 —DH -
r(.} [ 00 | DPreset 100
r{.} L& i Acoum 0
r(n} = I[: =
T4:0EN 0410
’*ﬁ'* 03] L& 03] 001 1 E <
r{o— Lo_ Output B
Fﬁ"“ T40MT 0;4/1
r{,} ooz ] E <
Cutput <
F{n} [ 07 | I[: [ 07 |
T4:000k 042
o=
r{n} Output D
’{.} L& m
Fﬁ} LO— oo4 /EN  /TT /DN PRE  ACC “| T END T
’{ - Lo_ ] T4:1 0 0 0 0 0
Fﬁ} T4:2 0 0 0 0 0
A L& T4:3 0 0 0 0 0
F{ L._ T4:4 0 0 0 0 0
Fﬁ} 15 | I T45 0 0 0 0 0 -l
Radis - (T4 Ti -
— = « | Table: irmer J | §| ,
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Instantaneous contact instruction programmed
using an internally referenced relay coill.

L1 Start L2
+ I @ | Hardwired Relay Circuit —
| motor starts 5 seconds after
TD-1 start button is actuated
TD-2
(5s)
Ladder logic program
- Inputs = - |nr1:|;,;a| Output
Equivalent i [ O 2
eneric PLC o N ) -
g ﬁ Internal ]I or
prog ram mEd - relay —> 7 Motor
. . M
circult 1! Timer )
PR:5
_ _ TB:1s T
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Equivalent simulated SLC
500 program.

1:111 I:10 B3:.000
000 4 E 4 E
. RUN ©:202 Stop Start Internal Relay
EI_?:DliEI
@& ozas =li=
Internal Relay
. FULL o:204 .
A 0z2H Ba:0/0 TON
®)| sTanT B l 1 oo JE Timer On Delay i
@) c 0ooH Timer T4:0
STOP Internal Relay
Timme Base 01 —DH-
Preset a0
Armmm 1]
SOLENOID VAL VE LE“EI!:‘%E:SO“
0:2i01 l o T4:0/DN 01310
002 1 E
hotar
003 C:END:.'I_
PROX SEHSOR
11103
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Conveyor warning signal circuit.

L1 Start-up Reseat
| PB1 PB2
—0 O QLQ ﬁ%}——4
CR-1
—|—

L1 E-Tp
Equivalent .
SLC 500 t:m
programmed
circuit.
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L2

Hardwired Relay Circuit —

warning horn sounds for 10

IS actuated.

PB1

PB2

Ladder logic program

— TON

PB1

PB2

- TIMER ON DELAY

ﬂP Timer T4:0 —EN)—
=" Time base 1.0 j
T4:0 FPreset 10 DM
1r Accumulated 0
EN

1L £y

11 oS
DM EMN

seconds whenever start button

Output

L2

Horn —U#



SLC 500 simulated program.

e = U e [LALS o=
|: 300 ;301 —TON
0o 1 E 4 E Tirmer On Delay L EH)
: ‘ : PE1 Start-U PBZ- Reset Tirmer T4:0
P b T4-0/EN ; Time Base 01 DN -
© e m m 16 Presat 100
ALY 01 |~& 01 - = Acoum il
<o [H LL: 2 |
T40ON  T4:0EN (440

& o =l L& =l 001 },{ ] [ i :“‘__.
o HORM
6o L& 53 ' ﬁ?l
<o [E LL: 0R 00z — /EN /T /DN PRE  ACC i‘ ——END

T4:0 0 0 0 100 0
<o = T4:1 0 0 0 0 0
<o [E L} 08 T4:2 0 0 0 0 0

T4:3 0 0 0 0 0
o L& T4:4 o 0 0 0 0D
o B L& T4:5 0 0 0 0 0 |
<o L& Radic | | Table T4 Timer | | &
= LL: e Address | Symbol |

ol 13 | 13
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Automatic sequential motor control system.

» M1 Is energized when
PB2 is momentarily
actuated.

»\When the lube-oil pump
pressure switch PS1 closes
M2 and TD are energized
to start M2 and begin the
TD time delay period.

» After the time-delay
period of 15 s, TD-1 contact

closes to energize M3.

© 2011, The McGraw-Hill Companies, Inc

Hardwired relay circuit

Stop
PE1

(Lube oil
pressure switch)

O
I TD-1

(15 8)

Start
FBE

ﬂhﬁg @)

Lube oil
pump motor

L2

Main drive
motor

M2




PLC sequential motor control program.

Ladder logic program

Inputs Qutputs
L1
PB1 PB2 M1 L2
4& P 1L )
+olo P 1L N/ oL
| M wi—(O—H—
+—O O—PB2 11
11 OL
PS1 M2 M2 {)ﬁﬂ’—~
? OI"” = 1T 7
JL \ ./ OL
M3 %
— TON
TIMER ON DELAY EN
Timer T4:0
Time base 1.0 @
Preset 15 N)
Accumulated 0

s
(]
=
w

O e 7
2 ==y
r
S




Simulated sequential motor control program.

ooo
. : ‘ 0:4
00 | 00
I F m

j:zE FE 001
<o [ (&
<o [[E (&
<o [E I‘& 05
<o il (&m
ol

<o 1 I‘& 10 ooz
<o Kl |- Kl
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1 1
[:351 [:310 2470
JrC JC P
1 L 1 L -
PB2- Stop PB1 - Start ful 1
2470
I C
1 L
il 1
[:312 0401
1 C o
d L -
F51 - Pressure Switch hl 2
—TON
Timer On Delay L EH 3——
Timer T4:0
Time Base 0.1 DN -
Preset 140
Lemim 0
T4:00DM D42
JC P
I I .
M3
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5LC 5105 Cf
RUN. FORCE

ENET

Off-Delay Timer
Instruction
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The off-delay timer (TO
operation will keep the

F)

output energized for a time

period after the rung

containing the timer has

- TOF
— TIMER OFF DELAY
Timer T4:3
Time base 1.0
Preset 15
Accumulated 0

)
69

gone false.
S1 input True
enable bit (EN) False
Timed period timing bit (TT)
15s
<«— Offdelay —

Timed ouiput usliacl)

timed duration

done bit (DN)
0:21

© 2011, The McGra Preset value = accumulated value

False (logic 0)

1




Off-delay timer (TOF) program

Input Ladder logic program Qutput
1:1/0
L1 1r [TOF L2
TIMER OFF DELAY  —(EN)
1L . .
S1 Timer T4:3 N~
Time base 1.0 :
¢+ O~ O— L0 —(DN 0:2/1 —(PL)—
Preset 15 ) M
Accumulated 0
1L ‘Y
1L \ ./

When the switch is first closed the lamp is switched on.

When switch is opened timing begins and the lamp
switches off after a delay of 15 seconds.

If logic continuity Is gained before the timer is timed
out,.the.accumulated time is reset to O.



Simulated off-delay timer (TOF) program

:140 TOF
ooo J E Timer Off Delay L CENT—
. n- o Timer T4:3
I:1 0:5 Time Base 01 - DH-
o [ [ 00 | Preset 140
o Aomm 1]
o [E =
T4:30DM 22N
o [El 03 | 0o ] [ i ?
o FL
=% Timer Table ]
o & =
/EM AT /DM PRE  ACC -
05 5 002 -
& T4:0 0 0 0 0 0 :| CEHD 3
o [ 07 | T41 1] 0 0 1] 1]
T4:2 1] ] ] 1]
o I |-e- E o 0 0 1m0
o Td:d 0 0 0 0 0 -
T45 1] ] ] 1] 1] il
o
o R adis: IDEDiITIEI' TI Table: |T4 Timer TI Farces | %l
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Program for switching motors off at 5 s intervals.

Ladder logic program

L4 [nput SW R Outputs .
Switch ] [ TIMER OFF DELAY EN
o SW Timer T4:1 OL
Preset 5 (DPD M1 40—*"—‘
Accumulated 0
oL
— TOF N\ w
—  TIMER OFF DELAY EN M2—( )
Timer T4:2
Preset 10
——DN oL
Accumulated 0 ) M3 O ‘Hf ®
— TOF
_—{ TIMER OFF DELAY EN
Timer T4:3
Preset 15 (DN
Accumulated 0 )
T4:1/DN M1
1[ PR
JL ./
T4:2/DN M2
1r[ 7\
11 Y
T4:3/DN M3
1I C
1L N\
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Simulation for switching motors off at 5 s intervals.

-

o [l

00 |
<o il 01
<o [H 02
< o|[HE 03
< o [

<o
<o |3
<o [H
<o E
& o|[EE]

—_
iy |

]

|
in}

<o [ 10
<o il
<o H 12
<o 61

—_ "
i [ ]

<o
<o I3

LT

1!

£ 8606006006006 06800
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om

ooz

o3

| i [
[:3m TOF
J E Timer OfF Delay L EN)
i Timer T4:1
Switch Time Base 01 —DH-
Praset a0
Lomnm 0
TOF
Timer OfF Delay L EN 3——
Timer T4:2
Time Base 01 —DH-
Preset 100
Lomam ]
TOF
Timer OfF Delay L EN 3—
Timer T4:3
Time Base 01 —DH-
Preset 1450
Leoonm 0
T4:1/DM a0
I C o
J [ .
b1
T4:2iDM 4
O E o
J [ ~
hi 2
T4:3DM Q4
JC Pl
J I o
3




Hardwired off-delay timer relay circuit with
both instantaneous and timed contacts.

L1 =
LS1 55@ .
TD-1 OL
oo () —H—
Timed =—»
TD-2 2
TD-3
48—
Instantaneous —>| ___
® il YFT{ ¢
L L
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Programmed off-delay timer relay circuit with
both instantaneous and timed contacts.

i =
[:3i0 ——T0OF ——
ooo 1 E Tirmer OfF Delay Iy W
: Swvitch - LS Timer T4:1
o: Time Base 0.1 L DH -
[ 00 | Preset a0
dcmum 1]
=
T4:1i0M 21400
= 001 1 -F &
M1
T4:1/DM 0401
00z 4 E D
ful 2
07 |
(03] T4:1/EM a2
003 o o
Green PL
T4:1/EM 0443
004 1 E o
Fed PL
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Fluid pumping process.

a8

'/,i--'———_*ﬂ.h\
uPSB PSQD F'SSD

Tank - - =n Tank

A B
=y =

The process involves pumping fluid from tank A to tank B.

Before starting, PS1 must be closed.
When the start button Is pushed, the pump starts.

PS2 and PS3 must be closed 5 s after the pump starts. If
either PS2 or PS3 opens, the pump will shut off and will
not be able to start again for another 14 s.
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L1

Program for the fluid pumping process.

Stop Start T4:5 PS1 Pump
4& P 1L % 1r Id
JL JL \
Inputs DN
Pump
alo Stop Pump T __TON Pump delay
| ] [ TIMER ON DELAY ~(EN)
0 O Start pmerb T?:g
ime base .
DN
Preset 5 _( )
QEO PS1 Accumulated 0
T4:6 pS2 _ TOF Pump time
% TIMER OFF DELAY {EN)—
QE PS2 Timer T4:5
PS3 Time base 1.0 DN
Preset 14 { )
Accumulated 0

© 2011, The McGraw-Hill Companies, Inc.

Output

OL
pump ()4 —+




Simulated program for the fluid pumping process.

[:3m0 I3 T4:50M [:3r2 2410
_ 000 1 E 1 E 3£ 1 E 2
- STOF START F51 FLINF
I‘O- - L
FLIMF
I‘O- =
R N —TOH
(0— = a0 1 E Timer On Delay
I‘o— 04 PLIMP Timer T4:E
- Time Base 0.1
I‘._ Freset a0
— & cmam 0
06
(& i Fump Delay
[ 07 |
"& T4:6/0OM [:3r3 —TOF
(0- 3 | 00z 1 E 1E Tirmer Off Delay
— =1=3! Timer T4:5
; Time Base 0.1
i [:3r4 I
10 ]__,-F' reset 140
L S cmim 140
I‘O- PS3 Purnp Tirme
i | K
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Retentive Timer
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A retentive timer accumulates time whenever the
device receives power, and it maintains the
current time should power be removed from the

device.

Electromechanical
retentive timer.

| Cam-operated

contact

Motor-driven
cam

If power Is removed from the motor, the shaft stops but

does not reset.
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A PLC retentive timer is used when you want to
retain accumulated time values through power
loss or the change In the rung state from true to
false.

_RTO This timer must be
- RETENTIVETIMER ON —(EN)- accompanied by a timer
Timer T4:1 : :
Time Base (o) reset instruction to reset
Preset the accumulated value of
donte Uil the timer to 0.
T4:1

The RES instruction has the same
~(RES)- address as the timer it is to reset.

© 2011, The McGraw-Hill Companies, Inc.



Retentive on-delay timer program.

Inputs
L1
Reset

—0O0 O—PB2

Time

1
T—o o——PB1

© 2011, The McGraw-Hill Companies, Inc.

Ladder logic program

1T T4:2
4 N\

1L \HES )

"Bl RTO

] [ RETENTIVE TIMER ON {EN)*
Timer T4:2
Time Base 1.0 ACDN)
Preset 9
Accumulated 0

T4:2 PL

1C 'Y

1L \/

PL

OQutput

O

L2




Retentive on-delay timer timing chart.

| I
True :

False _I I_l_

Time input PB1

On

EN (enable) bit

Accum = Preset —

Accumulated value
retained when rung
condition goes false

Accumulated value

0]
PL output :

L

On

off | ] |_l-*—:—

Reset input PB2
Off

|
|

|

|

|

|

|

|

0

0 |
DN (done) bit O |
off
|

|

|

|

|

|

|

|

|

|

0

12 3 45 6 7 8 9101112

©20 -, oo e s e Time in seconds

Enable bit is reset
when input pushbutton
PB1 is opened.



Simulated retentive on-delay timer program.

BEEEE;
-

|

- f— f— —_ —_— (] ] [ ]
i CY [] ] —L [} (W n] [(mp] I
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aoo

oo

oo

aos

|:30 T4:2
4 E CRESH——
PBZ Reset
|:311 RTO
4 E Fetentive Timer On | EN
PB1 Tirme Timer T4:2
Time Base 01 —DH-
Preset a0
Leomm 1]
T4: 21D 0440
J E Pl
A L .
PL
—, @_ END
/EM ATT /DN PRE  ACC B CEND
T4:2 0 0 0 90 0 il
T4:3 0 0 0 0 0
T4:4 0 0 0 0 0
T4:5 0 0 0 0 0
T4E 0 0 0 0 0
T4:7 0 0 0 0 0 =~
Radix: | Table: |T4: Timer | | §|




Retentive on-delay timer alarm program.

Inputs Ladder logic program Output
L1 L2
Reset > T4
| ] [ (RES)——
¢—0 O0—SI Hnrnﬂo
Key switch PS
— RTO
” RETENTIVE TIMER ON A(EN)i
ALl Timer T4:1 ACDN)
switch PS Preset 60
E Accumulated 0
T4:1 Horn
1[ C Y
1L N/
DN

The purpose of the RTO timer is to detect whenever a
piping system has sustained a cumulative overpressure

condition for 60 s.
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Simulated retentive on-delay timer alarm program.

-] - |
3410 T4:1
ooo == CRESH——
=1 Feset
[:301 RTO
oo ] [ Fetentive Timer On - EN T ———
PS Pressure Switch Tumer T4:1
Time Base 0.1 DN
Preset RO
Lomim 0
T4:110M Crdin
00z ] E O
HORM
noa3 | | _
JEM AT /DN PRE  ACC «| [CEND
T4.0 1] 1] 0 1] 1]
T41 1] 1] 0 GO0 1]
T42 0 I 0 0 I
T4:3 0 0 0 0 0
T4:4 1] 1] 0 1] 1]
T45 1] 1] 0 1] 1] j
Fiadis Table: |T4: Timer | &
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Inputs

L1

*O0—0—SW

#—0 O— Reset

Bearing
lubrication
program.

© 2011, The McGraw-Hill Companies, Inc.

Ladder logic program

Motor starting time delay

Mkl

swW T4:2 — TON
TIMER CN DELAY Y
] [ ]/E Timer T4:0 _(ENJ
DN Time base 1.0
Preset 10 —(DN)
Accumulated 0
Pump Off time delay
— TOF
TIMER OFF DELAY —(EN)—
Timer T4:1
Time base 1.0
DN
Preset 15 _< )
Accumulated 0
T4:1 Pump
4 )
I1lpn \
T4:0 Motor
1L e )
1L \
DM
S T4:2
(RES)
T Pump running time
PumP B SE?ENTI‘UE TIMER ON
10 Timer Ta:2 —(EN)—]
Time base 1.0
Preset 10800 —(DN)
Accumulated 0
T4:2 PL
[ e
) )

Qutputs

OL
Pump
OL
Motor
PL —d: :]—4




Simulated bearing lubrication program.

b -
[:3i0 Td: 20k TOH
0oo 1 E £ Timer On Delay L BN

S Tirmer T4:0
Time Base 01 DH™-
Freset 100
Lo ]
Motor Stading Delay

TOF

Timer Off Delay L ENT—
Timer T4:1
Time Base 01 DH™-
Freset 180
Aommm I}

Purmp Off Delay

T4:1/DM 0440
001 ] E <
PUMP
007 |
T4.0/DM 0411
= 002 == o
MOTOR
|:3/1 T4:2
003 1 E {REED)
RESET Furmp Run Titme
12
0410 RTO
N o4 1 E Eetentive Timer Om EN 30—
PLNP Timer T42
Time Base 0.1 H-
Preset GO0
A omam 1]

FPump Fun Time

T4:21DM 0442
00s 1 E o
PL
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Cascading Timers
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The programming of Hardwired sequential

two or more timers time-delayed
together is called motor starting circuit.
cascading. Start

L1 Stop PB2 L2

PB1 oL
M = ﬂJ_t} @—H’—o
M1-1 I
[ H TD1

Motors are started

automatically in o
sequence with a 20 s I @
time delay between (20) (102)

each TD2-1 : oL

(20 s)

© 2011, The McGraw-Hill Companies, Inc.



Programmed sequential motor starting circuit.

Inputs Ladder logic program Qutputs
PB1 PB2 M1
LT stop & P 1 {: }
PB1 - - 2
M1 M1 %
Start 11
JL oL
o— PB2 M2
—TON
M1 TIMER ON DELAY oL
][ Timer T4:1 —(EN)— M3
Preset 20
Accumulated 0 —(DN)
T4:1/DN M2
1r Y
1L N/
—TON
T4:1/DN
TIMER OM DELAY
] [ Timer T4:2 —(EN)—
Preset 20
Accumulated 0 —(DN)
T4:2/DN M3
1L N
1L N/
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Simulated sequential motor starting circuit.

r.’ IM
[::3/0 [::3/1 400
000 q E J E &
FB1 STOP FBZ START hl 1
2400
a E
1 L
DI r|.|11
[ 00 |
T Q400 ToN
- 001 4 E Timar On Delay EN ™ —
1 Tirmer T4:1
E Time Base 0.1 H}
m Praset 200
A emam 0
05
T4:170M 0 di
003z 1 E <
(07 M2
= T4:1/DM TON
003 5 E Timer On Delay EN—
i Timer T4:2
: Time Base 0.1 M-
Praset 200
Acoum 0
3 T4:210M 0402
004 1 E oy
hl3

© 2011, The McGraw-Hill Companies, Inc.



Annunciator flasher alarm program.

The two timers
form an oscillator
circuit, which
generates a timed,
pulsed output.

© 2011, The McGraw-Hill Companies, Inc.

T4:6

Ladder logic program

— TON

|1 TIMER ON DELAY
DN Timer T4:5

Time base 1.0

(en

\EN)

Preset 11— (DN)
Accumulated 0

T4:5 o

1€ B

1on 1_|MEH ON DELAH". —(EN)f

imer T4:6

Time base 1.0 (
Preset 1 DN)
Accumulated 0

TS1 T4:5 G

11 1L Y

11 JLDN N/

PS1 T4:5 R

11 1L ( )

1L JLpN N

LS1 T4:5 Y

1L 1[ T

1L 1LlpN N/

Outputs

B



Simulated annunciator flasher alarm program.

=

-

—
LT1

[ ]
[ p]

oot

oo:

oo3

oo4

© 2011, The McGraw-Hill Companies, Inc.

T4:6/0M TN
i Timer O Delay (BN T—]
Timer T4:5
Time Base 0.1 DN
Freset 10
Ao g
T4:8/00 TON
4 E Timer On Delay — EN —
Timer T4:6
Time Base 01 DN
Praset 10
L emim ]
[::350 T4:50M 24
= a1 Pl
I I J L e
Green PL
[:311 T4: 500 24N
1 = 1 = e
I I 4 L
Fed PL
|32 T4:50M 0412
1 = 1 = P
I I 1 L
Yellow PL




Cascading of timers for longer time delays.

Input Ladder logic program
L1
SW — TON
1T TIMER ON DELAY _
I1L Timer T4:1 _(EN>_
—Oo— 0—SW Time base 1.0
Preset 30000 —(DN)
Accumulated 0
T4:1 .
] [ TIMER ON DELAY -—(EN)—
DN Timer T4:2
Time base 1.0
—{ DN
Preset 12000 )
Accumulated 0
T4:2 PL
1L 2
1L L/

© 2011, The McGraw-Hill Companies, Inc.

DN

PL

Output

Y

L2

A




© 2011,

Simulation of cascading of timers
for longer time delays.

0:4

00 |
=
=
IH
04 |

o LAU 4 | |
I:300 TOH
oo 4 E Timer On Delay L CEHT—
Tirme Base 01 DN
Praszet 100
Bomm 1]
T41DM TOH
a0 4 E Timer On Delay L EH
Timer T4:2
Time Base 01 DN
Preset 100
Acom 1]
T4:210M 2,410
00z 1 E <
FL
[ imer [able w
ooz ] ]
M AT /DN PRE  ACC > (END
T40 1] 1] 1] 1] 1]
T4:1 o o o 10 o [
T42 1] 1] 1] 100 1]
T43 1] 1] 1] 1] 1]
T44 1] 1] 1] 1] 1]
T45 1] 1] 1] 1] ] j
Radix: | Tahle: |T4: Timer v | %|
Address | Symbal |




Program for control
of traffic lights In

one direction.

© 2011, The McGraw-Hill Companies, Inc.

Ladder logic program

T42 —TON Red time
|1 TIMER ON DELAY ( )
Timer T4:0 =
DN Time base 1.0
Preset 30 —(DN)
Accumulated 0
740 —TON Green time
I TIMER ON DELAY
10 Timer a1 ENY
DN Time base 1.0
Preset 25 —CDN)
Accumulated 0
T4:1 _TON Amber time
10 TIMER ONMN DELAY
JL Timer T4:2 (EN)
DN Time base 1.0
Preset 5 —(DN)
Accumulated 0
T4:0 T4:0 Red

= =

]I'4r:1 T4:1 Green

™

JL H \ ./
EN DN

_T|4r:2 T4:2 Amber

™

1L %P \/
EN DN

Output
utputs L2

Traffic lights
Hm

Amber




Simulation for control of traffic lights in one
direction.

- =y
T4: 20 ToM
oo ]/E Timer On Delay BT —
Timer T4:0
Time Base 01 —DH-
Preset 300
Domnm 14
Fed Time
T4:0i0H TiOH
oo J E Timer On Delay g ) g W
Timer T4:1
Time Base 01 —DHT-
Preset 240
Demm 0
Green Tirme
T4:1i0M ToOH
002 4 E Tizmer On Delay | RN
Timer T4:2
Time Base 01 —TDHT-
FPreset a0
A emam ]
Amber Time
T4:0EMR  T4:.00M 2
003 =l= 3£ <
T4AEM  T4:1I0M o
004 4 E 3£ 2
T4:2IEM T4 DM o
005 4 E 3£ 2
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Control of traffic
lights In two
directions.

© 2011, The McGraw-Hill Companies, Inc.

Ladder logic program

Tﬁg _RANER ON DELAY ( )
Timer T4:.0 i
DN Time base 1.0
Preset 30 —(DN)
Accumulated 0
T4:0 —TON
I TIMER ON DELAY
1L Timer T4 [ EN)
DN Time base 1.0
Preset 25 —(DN)
Accumulated 0
T4 —TON ——
1T TIMER ON DELAY |
1L Timer a2 END
DN Time base 1.0
Presat 5 —(DN)
Accumulated 0
T4:0 —TON ——
TIMER ON DELAY
Ei NE Timer T EY)
Time base 1.0
Preset 25 —(DN)
Accumulated 0
T4:0
Maorth/south
T4:1 T4:1 Green
EN DN North/south
T4:2 T4:2 Amber
EMN DM Morth/south
T4:3 Green
East/west
T4:3 T4:0 Amber
DN DN East/west
T4:0 Red
1L 'Y
JL vy
DN Eastiwest

Outputs
L1

North/south
traffic lights

Red
Morth/south

Amber
Amber 4
North/south J:)

Green
North/south Grei”/)

O
Oy

East/west
traffic lights




Simulation for control of traffic lights in two directions.

—
M Timer Om Delay 7 En—
Timer T4:0
Time Base 01 =DH-
FPreset 300
Leom 282
T4:0i0M ——T0OH
oo J E Tirmer On Delay EH ) —
Timer T4
Time Base 01 DHT-
Preset 250
Lomom 1]
ERE ——TOH
002 J E Timer On Delay —EH 3 ———
Tirner T4:2
Time Base 01 DN
Presat 50
Aemim 1]
Ta:0iEN ——TOH
la] J E Timmer On Delay —EMT—
Timer T4:3
Time Base 01 DN
FPreset 250
Leoam 250
T4OEN  T4ODN 20
no4 J E J-E
Fed (N/5)
T&UEN  T41DN o202
ons J E | £
Green (RSS)
T42EN  T42ON 2
006 JE o
Armber (RSS)
T43EN  T43ION 2
oo7 4 E J-E
Green (EAMY)
T430M  T40DN 205
008 J E 1-E
Amber (Ei
T4:0i0M 204
009 4 F




