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In this machine, the work piece or the job placed on the table moves to and fro by rack and pinion 

arrangement mounted on the shaft of the squirrel cage motor. Here the cutting tool is fixed while the 

job placed on the table is worked upon by the movement of table. Movement of the table is controlled 

between two limits left and right by switches 1LS and 2LS. When the table moves left to right, tool 

works on the job while it remains ideal during right to left motion of the table. At the end of right to 

left motion, tool gets feed for the next cut on the job. Various control requirements for the job are as 

follows:- 

 (1) The motor is to be start manually by pressing start push-button. Once the motor starts it reversed 

automatically at the end of right or left stroke by limit switches2LSand1LS. 

 (2) There should be provision of jogging the motor by jog push button.  

(3) If the machine table is lying in between extreme position, machine should fail to start. Selection of 

initial direction of travel should be possible through right and left push button, PBR and PBL. 

 (4) There should be delay in starting the motor in left to right stroke so as to allow the tool To get the 

feed for the fresh cut on the job. 

 (5) The machine should stop on pressing the stop push –button or on over load tripping of motor. 

 (6) Interlocking of coolant pump motor(running) should be provided as a precondition for the starting 

of machine. 

 

 



 

 

 

Control circuit for the machine adhering to the above mentioned control requirement shown in fig:-

 

 

Working of the circuit :-  

1. When start-push button is pressed, input terminal 1 of AND1 becomes high,its output also goes 

high as its input terminal2 is also high due to close contact of stop-push button. Output is fed back to 

terminal1 for holding the output high.  

2. Output of AND1 appears at terminal 1 of OR1 making the output of OR1high which appears at 

terminal I of AND2. If motor overload relay contact is CLOSED and coolant pump motor is running, 

then terminals 2and 3 of AND2 also have a high signal. Thus all the three input terminals of AND2, 

are high and so its output goes high.  

3. Output of AND2 appears at terminal 1 of AND3 and AND4 Depending upon the condition of 

memory element whether it is in set mode or in reset, either AND3 or AND4 output will go high and 

will energies their respective contactor R or L. Desired direction of travel may however be selected by 

pressing the right or left traverse push buttonsPB3 or PB4before pressing the START-push button. 

 4. To understand the reversing action of circuit, it is assumed that initially the machine table is in 

extreme left position so that the limit switch ILS is in actuated condition and its normally open (NO) 

contact is closed. Thus, a high signal appears at terminal A of the retentive memory through closed 

contact of ILS. Memory element gets set and its output terminal X goes high.  

5. High output from terminal X appears at terminal 2 of AND3 after some delay set by the timer T 

while at terminal 2 of AND4 a low signal appears because of the NO T gate being in series with the 

output from X.  

6. As both the terminals I and 2 of AND3, arc now high, its output becomes high which energize 

motor contactor R through the amplifier. Machine table thus moves in right direction.  

 

 

 

 



 

 

 

7. When extreme right position is reached, limit switch 2LS gets actuated. Is normally Open (NO) 

contact closes and resets the memory element. Output at terminal X goes low and thus terminal 2 and 

AND3 also becomes low. Output of AND3 therefore goes low and contactor R is de-energized. At the 

same time when memory element gets reset, terminal 2 of AND4 goes high due to a NOT gate 

inverting the low output from X 

 

 8. Thus, due to actuation of limit switch 2LS terminal 2 and AND4 goes high while its terminal 1 is 

already high. Hence, a high output appears which energize motor contactor L through the amplifier. 

Motor now runs in reverse direction to move the table from right to left.  

 

9. when the table reaches extreme left position limit switches ILS gets actuated and memory element 

is set thus terminal 2 of AND4 goes low and its output becomes low. Contactor l is therefore is de-

energized. After a delay set on timer Again Contactor R is energized as output of AND3 becomes 

high. The to and fro motion, due to setting and resetting of memory elements by actuation of limit 

switches. Continues till the stop push Button is pressed or overloads trips to make the terminal1 of 

AND3 and AND4 low. 10. if the machine table is required to be moved slowly in steps for the 

adjustment of the tool with respect to the job position then jog- push button. 

 

Observation:- The ladder diagram was satisfactorily implemented in the lab satisfying all the 

desired conditions. So the process can be easily controlled by the PLC ladder diagram. 


