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Running the Heidenhain 145  
 
 
There are basically 7 routines to be followed when working on the CNC machine  
 
1  Clamp the work to the table  
 
2  Drive the machine to its Reference Position  
 
3  Set the Work Datum on the machine  
 
4  Load the programme  
 
5  Set the tools  
 
6  Run the machine in block by block mode and feed override to establish first off  
 
7  Data Communications (downloading or backloading)  
 
 
The manner in which these routines are performed on each individual machine may vary 
slightly in their content but the basic outcome is the same.  
 
The following routine is for the Bridgeport interact machine with Heidenhain control (145)  
 
 
 
1  Work Holding  
 
Clamping the work will vary significantly, each job having a particular shape or billet size. 
The method of clamping whether it is held in a fixture, a vice, clamped to a subtable or 
milled from a whole sheet with several parts being machined from the one billet. In any 
event due care must be taken to ensure rigidity and to clamp or hold as instructed by the 
planning sheet.  
 
For this course you will be using the SUB PLATE to locate the work and the programmes 
will be written to assume clamping to the Sub Plate. The datum of the work will be 
referenced to the subplate so that when programming the work a simple datum shift 
command will ensure the correct positioning of the datum to the machine.  
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2  Referencing the Machine 
  
This is a standard practice on all machines, referencing the datum takes the spindle to one 
comer of the machine's Machining Envelope, i.e. from this position the machine will check 
all co-ordinates inputted to ensure that no command takes the table outwith this envelope. If 
such a command exists, the machine control will flash up a warning or error signal.  
 
NB. Such signals seldom give an accurate statement as to the cause of the error. Suffice to 
say that once an error occurs, it must be rectified before proceeding further. Where an error 
persists, it is likely that you are not removing the initial cause of the problem. Please ask for 
assistance to find the fault.  
 
Power up the machine and following the dialogue from the machine.  
 
The following pertains to the 145 MACHINE only  
 

 Switch on power supply   (Isolator at RH side of machine)  
 

 
 Press Cancel Entry button  (  
 
 
 

 

 Press ORANGE button to bring power to the axes (  
 
 
 
 

 

 Move over 'X', 'Y' and 'Z' axes following the instruction on the screen 
and by pressing the GREEN button to enact each move.  

 
 
 

 

 



 
Unit Title: CNC Technology 
 

 

DM2007/003     3 Created on 24.10.07 

 

3  Referencing the Work Datum  
 
Select MANUAL and drive the table to the Datum Position of the work. This usually requires 
some form of setting tool such as a DTI or Edge finder to establish the point on the work to 
be used as the datum position. However, the main idea is to locate the edge(s) and then to 
'tell' the machine.  
 
Set the machine to manual, use the joystick to jog in X, Y and Z respectively to move the 
spindle near the table zero location. Place locator into spindle, clock up location using the 
electronic handwheel this time to move the table.  
 
When the position has been established in X and Y, move the Z axis to touch the top of the 
sub-plate.  
 
The current position will be the arbitrary work datum position when using a sub plate. The 
programmer will programme from the plate and establish a WORK DATUM POSITION.  
 
Now is the time to set the Datum's.  
 
Ensure that the control is in Manual, Press X, the control will prompt' Set Datum X?  
 
Press '0' enter  
 
Select Y  
 
Press '0' enter  
 
Select Z  
 
Press '0' enter  
 
The sub plate is now the datum on which all work will be programmed.  
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4  Loading the Programme  
 

 This may be done in several ways .manually input the programme  
 

 Download from a PC  
 

 Download from a DNC system  
 

 Download from a Paper tape  
 
In all cases the control must be clear from other programmes to ensure that there is no 
combining of programmes or parts of programmes.  
 
The machine must be set to receive the communication and the 'External Device' (PC or 
other device) must be ready to send the file.  
 
Set up the machine as follows: select EDIT Mode (RH button)  
 

Press Clear Program -   
 

the screen will prompt clear prog.? Press enter  

 
Now couple up the transmission cable to the control and press the EXT key for data 
comms. Ensure that the comms. Boxes are ready to communicate with your PC and the 
desired machine.  
 
Select the desired loation and then your file 
 
From the desired location menu select 'Transmit to Machine' - this should download the file 
within 10 seconds (approx.)  
 
You should now have a file downloaded to the machine control.  
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5  Tool Setting  
 
This part can be done on the PC or DNC system but we will assume in this case that it will 
be done on the machine.  
 
It is also important that the control is a) set to edit, b) at the top of the programme and that 
TOOL Definition button is pressed.  
 
Select the longest and load into the machine  
 
Touch down on to the work datum or suitable datum setting pad (when in MANUAL MODE)  
 
Switch to EDIT MOD, press TOOL DEF Key and enter the Tool Number. This number will 
be the actual tool number in the programme.  
 
Press '0', Press enter, the radius of the tool is now required, enter the value and press 
enter. The control will indicate 'Block Complete', press enter again to complete the cycle. 
 
Now load tool number 1, select manual again, set tool against setting pad and note the Z 
value.  
 
Switch to EDIT MODE again, press TOOL DEF key and enter Tool Number.  
 
On the prompt from the control enter the length value (and sign) as shown on the screen.  
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6  Block by Block Run  
 
This routine for CNC operation is engaged when all other considerations of the programme 
have been checked. The operator will run the programme under controlled conditions to 
ensure that programmed movements of the tool do in fact move in the correct attitude (feed 
rate, direction etc.) and that the tool avoids collisions with clamps or fixtures.  
 
The machine is set to block-by-block mode and the feed override is set to a low value. In 
this way each movement of the machine can be reduced in speed and each step in the 
programme will be checked. Some programmes will have steps built in to the programme to 
allow for the checking of tool offsets then removed or 'hidden'. These lines are referred to as 
optional stops in the programme and are usually entered by an 'M' code i.e. M01. If after 
checking the first off component there is no longer a requirement for the optional stop, it can 
usually be de-activated by a switch on the machine. (The Heidenhain 145 does not have 
this facility). 
  
When you have completed a block by block run of the programme and pre summing there 
are no obvious faults then you can now run the machine in full sequence mode. Be warned, 
use the feed override to establish best cutting conditions with the feed and also the speed 
override to increase or reduce cutting speeds. Once the best conditions are established it is 
worth noted the values on a piece of paper. Hopefully you will be able to backload all the 
edits to the PC but make a written note anyway. 
  
Having completed your first off component, de-burr the work and check all sizes. If changes 
are required, please ensure that this is done at the PC and that all new values are stored.  
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7  Data Comms.  
 
There are times when a programme has been edited at the machine tool and therefore the 
original programme needs to be changed. This can be done by backloading the corrected 
programme to a PC, cassette tape or paper punch. To the machine all these peripherals are 
regarded as Output devices therefore we set the machine to communicate with an output 
device. The procedure for backloading to a paper tape device is as follows:  
 

 Select Edit  
 

 Bring the cursor to the top line of the programme  
 

 Select Full Run mode  
 

 Couple paper tape device to machine tool via RS 232 connection  
 

 Press EXT button to backload programme.  
 
 
Check with staff to ensure that the paper tape is set for Backloading  
 
 
NB. Remember, these instructions can only be used on the B'port with Heiidenhain control 
or as a guide to any other machine. Each machine must be treated as an individual unit.  
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TAPE PROOF RUN REPORT 
 

Job Number   :- 

Drawing Number  :- 

Drawing Title   :- 

Drawing Issue  :- 

Part Program No  :- 

Part Program Issue :- 

Date Run    :- 

T.P.R.:-    Pass     Fail  

T.P.R.:-    Yes     No  
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