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1. Devise a ladder program to switch on a signal lamp if a pump is running and the
pressure is satisfactory, or if the lamp test switch is closed.

Pump Pressure Lamp

X400 X401 Y430
| 8
-/
Test
X402
END

2. Consider a valve which is to be operated to lift a load when a pump is running and
either the lift switch is operated or a switch operated indicating that the load has not
already been lifted and is at the bottom of its lift channel.

Lift Pump Valve
X400 X401 Y430 |

'
— YA

Not lifted
X402

{ I

END |




3. This problem is essentially part of the domestic washing-machine program. Devise a
ladder program to switch on a pump for 100 s. It is then to be switched off and a heater
switched on for 50 s. Then the heater is to be switched off and another pump is to be

used to empty the water.

Start Y431 Y432 Y430

T
y, Y430 is the supply

Y430 pump
Y430 T450
- 7| K100
\ T450 is supply pump

T450 T451 Y431 Y432 timer

HHC

1 1/ I 1 1 Y432 is the heatb
| \,)— 432 is the heater
Y432

Y432 T45_1
L ,fr K50
b T451 is the heater
T451 T452 Y430 Y43 timer
( -\l— Y431 is th
— 431 is the
! \ discharge pump
Y431
Y431 T452 K100

I/ ™| T452 s the
1 \_ discharge pump timer




4. Write a ladder program that will switch on two motors when the start switch is operated, then
switch off one motor after 200 s and the other motor after a further 100 s. When both motors
have been switched off, a third motor is to be switched on for 50 s. The cycle is then to repeat

itself unless a stop switch has been activated.

Timer 3 Timer 1
M [ } Timers 1 and 2 are set running when
| K timer 3 is off. Timer 1 has been set to
. 200 s, timer 2 to 300 s and timer 3 to
Timer 2
: 50 s
Timer 1 Motor 1

< )— Motor 1 switched off after 200 s

Timer 2 Motor 2

< }7 Motor 2 switched off after 300 s

Timer 2 Timer 3

f : Timer 3 switched on when timer 2

goes on.

Timer2 Timer3 Motor 3

Motor 3 runs when timer 2 is on
‘ k and timer 3 off.

END




Write a ladder program to switch on a motor when the start switch is momentarily activated,
with the motor remaining on for 50 s. At the end of that time a second motor is to be switched
on for a further 50 s. A third motor is to be switched on 10 s before the second motor switches
off and is to remain on for 50 s. The cycle is then to repeat itself unless a stop switch has been

activated.

START Timer1 STOP Motor 1

| | M M / } Timer 1 is set running when START
| | | | k activated. Motor 1 is switched on until

Motor 1 timer 1 goes on. Timer 1 is set for 50 s.

T

Timer 4

Timer 1

Timer1 Timer 2 STOP Motor 2

L ‘ | 4 Timers 2 and 3 are set running when
| | \ timer 1 goes on. Motor 2 is switched

Motor 2 . on until timer 1 goes on. Timer 2 is set
Timer 2 | {or 50 s. Timer 3 is set for 40 s
Timer 3

—

Timer 3 Timer 4 STOP  Motor 3 Motor 3 is switched on when timer 3

| | | / ] goes on and off when timer 4 goes
| ‘ ‘ \ on. Timer 4 is set for 50 s

Motor 3

- (A

END




6. Write a FBD and ladder programs for drinks machine that allows the selection of tea or coffee,

milk or no milk, sugar or no sugar, and will supply the required hot drink on the insertion of a

coin.
Tea
Coffee 21
Coin &
Hot cup of
tea/coffee
Hot Water
&
Milk
& —
Coin
Sugar
& —
Coin
Tea Coffee Coin
10.0 10.1 10.2 Q4.0
7y This output causes tea powder to be
}—{/’—{ ‘ "/ put into the cup
Tea Coffee Coin
10.0 10.1 10.2 Q4.1
™ This ou
{ tput causes coffee powder to
4‘/]—‘ ‘ oA be put into the cup
Sugar Coin
103 02 Q4.2
— <{ ‘ S ﬂ{ ‘_( ™ This oufput causes sugar to be put
N into the cup
Milk Coin
10.4 0.2 Q4.3
7 This output causes milk to be put
\ into the cup
Tea Coffee Coin
00 0.1 10.2 Q4.4
Vs This output cause hot water to enter
I I M I ‘—K L the cup when tea or coffee has been
- selected and a coin inserted into the
machine
Tea Coffee
10.0 10.1
END




7. Consider the problem of the control of a machine which is required to direct 6 tins
along one path for packaging in a box and then 12 tins along another path for packaging
in another box. A deflector plate might be controlled by a photocell sensor which gives
an output every time a tin passes it. Thus the number of pulses from the sensor has to

be counted and used to control the deflector.

X400
RESET
C4s61
C460
Ke&
X401
ouT
C460 Y430
N
AN
X400
RESET
C461
C461
K12 .
X401 C460
1 ouUT
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