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Know The CNC CNC CNC CNC Machine 

by

Dr. Sotiris Omirou
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The CNC operator must understand:

- the machine's basic components

- its directions of motion

- all buttons and switches on the
machine tool itself.
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The machine's basic components
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Directions Of Motion
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X Axis

Axis Directions
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X Axis
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Y Axis
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Z Axis
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Linear axis of motion
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Rotational axis of motion
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Buttons and switches
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Control panel of 
HEIDENHAIN
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Control Panel

The control panel is primarily used to 
manipulate data through the display screen 
and can be thought of as the keyboard of a 
personal computer
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Buttons on Control Panel

- Power Buttons

- Cycle Start  &  Cycle Stop

- Number Keys & Letter Keys

- Feed Rate Override (potentiometers)

- Mode Switches

- Emergency Stop 

Knowing a CNC's buttons and
switches unlocks the mystery

of its operation
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Power Buttons

Most CNC machines have at least two 
different power buttons, one for power to 
the control and another for power to the 
machine tool itself. The control panel 
power button must be pressed first, and 
activates the control screen and control 
panel. Once the control is on, then the 
machine power can be turned on.
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Number Keys

These keys allow numeric entry. Normally 
located close to the letter keypad, most 
CNC controls have number keys 
positioned in much the same way as on 
the keypad of an electronic calculator
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Letter Keys

This keypad allows alphabetical character 
entry. Some CNC control panels allow only 
those alpha keys (N, G, X, and so on) 
needed for CNC programming on the 
keyboard. On others, the full character set 
(A through Z) is available 
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Cycle Start

This button is used to activate the program 
currently in the control memory, causing 
the machine to go into automatic cycle 
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Cycle  Stop

This button allows the operator to halt axis 
motion temporarily. The cycle start button 
can be used to reactivate the cycle. Note 
that all other functions of the machine 
(coolant, spindle, etc.) will continue to 
operate. Think of this button as your first 
panic button. If you are verifying a 
program, you should always have a finger 
on this button. 
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Mode Switch

The mode switch is the heart of any CNC 
machine tool. You can think of the mode 
switch on a CNC machine as being like the 
function selector for a stereo sound 
system. Most stereo systems allow you to 
select from tuner, CD player, phonograph, 
and cassette tape player. 
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Mode Switch (cont…)

In a similar way, the mode switch of a CNC 
machine must be positioned correctly 
before any function can be activated. For 
example, if the operator wishes to make a 
manual movement, the mode switch must 
be positioned in a manual mode. 
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Mode Switch : Edit Mode

The edit mode allows an operator to enter 
and modify CNC programs through the 
keyboard and display screen in much the 
same way a word processor is used on a 
personal computer. 
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Mode Switch : Memory or Auto

This is one the modes from which a 
program can be executed. The operator is 
allowed to begin the automatic cycle, 
executing the active program from within 
the control's memory. 
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Mode Switch : Manual Data Input

This mode switch position allows the 
operator to enter program commands 
through the keyboard and execute them 
one at a time.
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Mode Switch : Manual Mode

In this mode, the CNC machine behaves 
like a manual machine tool. This mode 
activates many of the machine panel's 
buttons and switches related to machine 
functions. For example, most CNC 
machines have a jog function, allowing 
axis motion to be caused by a joystick or 
arrow keys button. 
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Feed Rate Override

A multiple position switch or potentiometer 
allows the operator to change the 
programmed feed rate during cutting 
commands.

The operator can slow down programmed 
feed rates to nothing, stopping motion or 
increase the feed rate to double the
programmed value.
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Emergency Stop 

This button will turn power off to the 
machine tool. 


