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 Introduction to Basic Vertical Mill Operation 
 
Welcome to Productivity, Inc., your local Haas Factory Outlet (H.F.O.) for the Haas Mill Operator Class. 
This class is intended to give a basic understanding of the set-up and operation of a Haas Machining 
Center. 
 
After 1945 design of wings for the US Air Force were becoming extremely complex and hard to 
manufacture using conventional machine tools.  MIT developed a machine that was able to control a 
cutting tool path with a series of straight lines defined by axial coordinates at prescribed feed rates.    
The first NC machine tool was introduced to the defense and aerospace industry by MIT in 1952.  The 
contour of a constantly changing curvature could be described by a series of short lines determined by a 
series of coordinate in three axes.    
 
The first machine tools were run with instructions or programs punched out on paper tape.   The files of 
the early machine tools were often in the format which later became called G-code.  The reason for the 
name being that many of the lines of text began the letter G.  
 
In an NC machine, the tool is controlled by a code system that enables it to be operated with minimal 
supervision and with a great deal of repeatability. "CNC" (Computerized Numerical Control) is the same 
type of operating system, with the exception that a computer monitors the machine tool. 
 
The same principles used in operating a manual machine are used in programming a NC or CNC 
Machine. The main difference is that instead of cranking handles to position a slide to a certain point, 
the dimension is stored in the memory of the machine control once. The control will then move the 
machine to these positions each time the program is run. 
 
The operation of the VF-Series Vertical Machining Center requires that a part program be designed, 
written, and entered into the memory of the control. There are several options for getting these 
programs to the control. RS-нон όǎŜǊƛŀƭ ǇƻǊǘ ǿƛǘƘ ŀ ŎƻƳǇǳǘŜǊύΣ оΦрέ CƭƻǇǇȅ 5ƛǎƪΣ 9ǘƘŜǊƴŜǘ κ bŜǘǿƻǊƪƛƴƎκ 
and USB are all viable ways to transmit and receive programs. 
 
In order to operate and program a CNC controlled machine, a basic understanding of machining 
practices and a working knowledge of math are necessary. It is also important to become familiar with 
the control console and the placement of the keys, switches, displays, etc., that are pertinent to the 
operation of the machine. 
 
This manual can be used as both an operator's manual and as a programmer's manual. It is intended to 
give a basic understanding of CNC programming and its applications. It is not intended as an in-depth 
study of all ranges of machine use, but as an overview of common and potential situations facing CNC 
programmers. Much more training and information is necessary before attempting to program on the 
machine. 
 
The programming section of this manual is meant as a supplementary teaching aid to users of the HAAS 
Vertical Machining Center. The information in this section may apply in whole or in part to the operation 
of other CNC machines. Its use is intended only as an aid in the operation of the HAAS Vertical 
Machining Center. 
 

Updated CK  12/27/18 
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Notes 
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4ÈÅ #ÁÒÔÅÓÉÁÎ #ÏÏÒÄÉÎÁÔÅ 3ÙÓÔÅÍ 
 
The first diagram we are concerned with is called a NUMBER LINE. This number line has a zero reference 
point location that is called an ABSOLUTE ZERO and may be placed at any point along the number line. 
 

 
  ά·έ ŀȄƛǎ 

 

The number line also has numbered increments on either side of absolute zero. 
Moving away from zero to the right are positive increments. Moving away from zero to the left are 
ƴŜƎŀǘƛǾŜ ƛƴŎǊŜƳŜƴǘǎΦ ¢ƘŜ άҌέΣ ƻǊ ǇƻǎƛǘƛǾŜ ƛƴŎǊŜƳŜƴǘǎΣ ŀǊŜ ǳƴŘŜǊǎǘƻƻŘΣ ǘƘŜǊŜŦƻǊŜ ƴƻ ǎƛƎƴ ƛǎ ƴŜŜŘŜŘΦ ²Ŝ 
use positive and negative signs along with increment values to indicate its relationship to zero on the 
line.  
 
Our concern is thŜ ŘƛǎǘŀƴŎŜ ŀƴŘ ǘƘŜ ŘƛǊŜŎǘƛƻƴ ŦǊƻƳ ȊŜǊƻ ŀƴŘ ƛǎ ƭŀōŜƭŜŘ ŀǎ ά!ōǎƻƭǳǘŜ tǊƻƎǊŀƳƳƛƴƎέ  
 
Remember that zero may be placed at any point along the line, and that once placed, one side of zero 
has negative increments and the other side has positive increments. 
 
 

 
Vertical Number Line known ŀǎ ǘƘŜ ά¸έ ŀȄƛǎ  
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Absolute and Incremental Positioning  
 

¢ƘŜǊŜ ŀǊŜ ǘǿƻ ŘƛŦŦŜǊŜƴǘ ǎȅǎǘŜƳǎ ǳǎŜŘ ƛƴ ǇƻǎƛǘƛƻƴƛƴƎ ƻǳǊ ƳŀŎƘƛƴŜΦ .ƻǘƘ ǿƛƭƭ άǎǘŜŜǊέ ǘƘŜ ƳŀŎƘƛƴŜ ǿƘŜǊŜ ǿŜ 
need it to go, both will net the same results. The reason we use one more than the other, is flexibility.  
Below we will talk about both, and they are tƘŜ ŦƛǊǎǘ ǘǿƻ άD-/ƻŘŜǎέ  
 
 

Absolute Positioning: 
With absolute positioning, we tell the machine where to move referenced to a common point, called X0 
Y0 and Z0. Every time we need to move to a certain position, the ending point of that move is in direct 
ǊŜƭŀǘƛƻƴǎƘƛǇ ǘƻ ǘƘƛǎ άŎƻƳƳƻƴ Ǉƻƛƴǘέ 
 
 
 
 

 

G90 Absolute Positioning 
 

Program to move the machine to these 
4 hole locations when using G90 (Abs.) 

 
X 1.0000 Y 1.0000 
X 9.0000 Y 1.0000 
X 9.0000 Y 9.0000 
X 1.0000 Y 9.0000 

 
 

 
 

Incremental Positioning: 
With incremental positioning, we are telling the machine where to go in relationship to where it currently 
is at. Basically like a set of directions given from where the machine stopped last.  
 
 

G91 Incremental Positioning 
 
Program to move the machine to the same  
4 hole locations using G91 (Incr.) 
 
X 1.0000 Y 1.0000 
X 8.0000  
Y 8.0000 
X -8.0000 
 
 
 
 
 

When do we decide which to use? 
We switch between the two when it is more convenient. One example is look at the above 2 prints. 
{ƻƳŜǘƛƳŜǎ ǘƘŜ ǇǊƛƴǘ ŘƻŜǎƴΩǘ Ŏŀƭƭ ƻǳǘ ǘƘŜ ƘƻƭŜ-locations, but will give the distance between the holes. 
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Absolute and Incremental Exercise 
 
 
 
 

 

G90 ABSOLUTE 

P1 X 0 Y -2.5 

P2   

P3   

P4   

P5   

P6   

 P7   

P8   

P9   

P10   

G91 INCREMENTAL 

P1 X 0 Y -2.5 

P2   

P3   

P4   

P5   

P6   

P7   

P8   

P9   

P10   
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This diagram shows a front view of the grid as it would appear on the mill.  This view shows the X and Y 
axes as the operator faces the mill.  Note that at the intersection of the two lines, a common zero point 
is established.   
 

 

 
Fig. 1-пΥ  hǇŜǊŀǘƻǊΩǎ ǿorking grid. 

 
 
Whenever we set a zero somewhere on the X axis and somewhere on the Y axis, we have automatically 
caused an intersection of the twƻ ƭƛƴŜǎΦ   ¢Ƙƛǎ ƛǎ ƪƴƻǿƴ ŀǎ άȊŜǊƻέΣ ǿƘŜǊŜ ƻǳǊ · ŀƴŘ ¸ ƭƛƴŜǎ ǿƻǳƭŘ ōƻǘƘ ōŜ 
at a value of 0. We will move ǘƘƛǎ Ǉƻƛƴǘ ǘƻ ŀ ά½ŜǊƻέ Ǉƻǎƛǘƛƻƴ ƻƴ ƻǳǊ ǇŀǊǘ ǎƻ ǘƘŀǘ ǿŜ Ŏŀƴ ǎǘŜŜǊ ǘƘŜ ƳŀŎƘƛƴŜ 
to locations that relate to our print.  Another term for this ά½ŜǊƻέ Ǉƻǎƛǘƛon is the origin of the part. 
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The following illustration shows the X & Y directions of travel on a vertical machining center with respect 
to a part print. It shows the positive and negative positions that our spindle would have to move with 
respect to the x and y axis. Also note where these two axis ƳŜŜǘΣ ǘƘŜȅ ŎǊŜŀǘŜ ŀ ŎƻƳƳƻƴ Ǉƻƛƴǘ ƻŦ άȊŜǊƻέ 
ǿƘŜǊŜ ǘƘŜȅ ōƻǘƘ ŀǊŜ ŀǘ ǘƘŜ ǾŀƭǳŜ ƻŦ άлέ ŀǘ ǘƘŜ ǎŀƳŜ ǇƻƛƴǘΦ  
 

 
 
 
 
Vertical machining centers have 3 axis of travel. We have talked about two of them, the X (left to right 
movement), the Y (moving the part towards and away from the operator), but the last to discuss is the 
Z. The Z axis moves the milling spindle up or away from the part in the positive direction, and towards or 
into the part in the negative direction.  Now that we have discussed all 3 of the axis, we can take a look 
at this picture of a Haas VF-8 VMC.  
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6ÅÒÔÉÃÁÌ -ÁÃÈÉÎÉÎÇ #ÅÎÔÅÒ 4ÒÁÖÅÌÓ 
 

 
 

Haas VMC (VF-8) shown with the X, Y, and Z axis 
 

 
The machine illustration shows three directions of travel available on a vertical machine center. Now to 
carry the number line idea a little further, imagine such a line placed along each set of travels (or axis) of 
the machine.  
 
The first number line would be the left-to-ǊƛƎƘǘΣ ƻǊ ά·έΣ ŀȄƛǎ of the machine. Positive X values would 
move the spindle to the right on our part, and negative would move the spindle to the left.  
 
If we place a similar number line along the front-to-ōŀŎƪΣ ƻǊ ά¸έ ŀȄƛǎΣ and wanted to move the spindle to 
the back of the table, these would be positive values. Moving the spindle towards the operator would 
be negative values in the Y axis.  
 
The third axis of travel on our machine is the up-and-ŘƻǿƴΣ ƻǊ ά½έ ŀȄƛǎΦ A positive Z value will move the 
spindle up towards the tool change position, and negative values would move the spindle towards our 
part. 
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All axis of Haas VMCs have a resolution of .лллмέ ƛƴŎƘŜǎ όƻǊ ΦллмƳƳύΦ  
Now theoretically all our number lines for each axis are infinite in length, we are limited to the travels of 
the machine we are using. Below is an example of the travels of different Haas VMCs showing how much 
movement we have on each model.   
 

VMC TRAVELS: 
          X-axis           Y-axis           Z-axis 

VF-0/ VF-1   20"   16"   20" 
VF-2    30"   16"   20" 
VF-3    40"   20"   25" 
VF-4    50"   20"   25" 
VF-6    64"   32"   30" 
VF-8    64"   40"   30" 
VF-10             мнлέ  онέ  олέ 
Remember, when we are moving the machine, we are concerned with positioning the spindle. Although 
the machine table is the moving part, our programs are written as if the spindle was moving. 
Keep in mind that the zero position may be placed at any point along each of the three number lines, 
and in fact, will probably be different for each setup of the machine.  

4ÈÅ -ÁÃÈÉÎÅ #ÏÏÒÄÉÎÁÔÅ 3ÙÓÔÅÍ Ȥ -ÁÃÈÉÎÅ (ÏÍÅ 0ÏÓÉÔÉÏÎ 
 
The principle of machine home may be seen when doing a reference return of all machine axes at 
machine start-up. A zero return (POWER UP/RESTART) is required when you power on machine.  All 
three axes are moved to extreme positive locations until limit switches are reached. The reason the 
ƳŀŎƘƛƴŜ ŘƻŜǎ ǘƘƛǎ ƛǎ ǘƻ ŘƻǳōƭŜ ŎƘŜŎƪ ƛǘǎ Ǉƻǎƛǘƛƻƴ ǿƛǘƘ ǘƘŜ άIƻƳŜέ ǎǿƛǘŎƘŜǎ ƻŦ the machine.  On power 
up/restart the machine moves first up in the z axis to home and then moves to the x and y axis home   
positions at the same time.  
At home position the X, Y and Z axis are all at machine 0.  
 

 
 

 
This is crucial to the operation and function of a CNC machine as all of our programs, fixtures, and 
tooling are based off of the machine home position described as X0, Y0, Z0. 
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Work Coordinate System 

 

²Ƙŀǘ ƛǎ ŀ ά²ƻǊƪ /ƻƻǊŘƛƴŀǘŜέΚ 
 
A work coordinate (also known as a part offset) is how we tell the machine where our part(s) are located 
with respect to the machine home position. Under the Work Offsets page in the control, we put the 
machine in jog and hand wheel the machine to the X & Y ά½ŜǊƻέ ƭƻŎŀǘƛƻƴ ŦƻǊ ƻǳǊ ǇŀǊǘΣ ŀƴŘ ǳǎŜ ǘƘŜ άtŀǊǘ 
hŦŦǎŜǘ aŜŀǎǳǊŜέ ƪŜȅ ǳƴŘŜǊ ǘƘŜ wŜǎŜǘ ƪŜȅ ǘƻ ǎŜǘ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǿƻǊƪ ƻŦŦǎŜǘ ŦǊƻƳ ƻǳǊ ǇǊƻƎǊŀƳ όDрпΣ 
G55, G56, eǘŎΧΦΦύ 
 
 
 

 
 

!ōƻǾŜΥ ¢ƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ ƳŀŎƘƛƴŜ ƘƻƳŜ ǘƻ άǿƻǊƪ ƘƻƳŜέΣ ƻǘƘŜǊǿƛǎŜ ƪƴƻǿn ŀǎ άǿƻǊƪ ƻŦŦǎŜǘέ 
 
Note: Because the location of machine home zero is in the upper right-hand corner of the machine table 
our values for X and Y will always be negative.  
 
 
G54 ς G59 Work Offsets  
 
These are the first G-Codes that were assigned to work coordinates.  This how we tell the machine that 
we are working on part #1, part #2, etc. through part #6.  Originally no one thought we would need 
more than 6 part offsets, but through time and the invention of new types of machines more were 
needed. 
 
G154 P1 ς G154 P99 Work Offsets  
 
These codes are the same as G54 to G59, they add more places as X & Y zero. We now can set up to 105 
ŘƛŦŦŜǊŜƴǘ άȊŜǊƻǎέ ǿƛǘƘƛƴ ǘƘŜ ǘǊŀǾŜƭǎ ƻŦ ƻǳǊ machine.  On older Haas machines the extra work offsets were 
G110 to G129. 
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Other Work Coordinate Offsets 
 

G52 Work Coordinate Shift 
 
Dрн ǿƛƭƭ άǎƘƛŦǘέ ŀƭƭ ǿƻǊƪ ƻŦŦǎŜǘǎ ǘƘŀǘ ŀǊŜ ǎŜǘ ƛƴ ǘƘŜ ƳŀŎƘƛƴŜΦ Lƴ ǘƘŜ ²ƻǊƪ hŦŦǎŜǘǎ ǇŀƎŜ ƻŦ ǘƘŜ ŎƻƴǘǊƻƭΣ ƛŦ ǿŜ 
input a value of X +1.0000, all of the offsets will have a value of 1.0000 added to X. This is most commonly 
used in casting and forging work where we have core movement. 
 

Note:  The G52 command works differently depending on the value of Setting 33. This setting 
selects the FANUC, HAAS, or YASNAC style of coordinates, which are listed below. 

 
 

G53 Positioning in Reference to Machine Home 
 
G53 is used when we want to move the machine a certain distance and location from Machine Home. This 
is quite often used if we want to establish a safe tool change position because we have large parts or tools 
and need to clear the tool changer. G53 is non-modal and only applies to the block which it is in.  
 

G92 Set Work Coordinate System 
 
G92 Can be used to set our work offsets whiƭŜ άƻƴ ǘƘŜ Ŧƭȅέ ƛƴ ƻǳǊ ǇǊƻƎǊŀƳΦ Dфн ǿŀǎ ǳǎŜŘ ōŀŎƪ ǿƘŜƴ 
machines only had one offset to choose from. We had to cut our first part, move the spindle over to the 
second part X&Y zero, and then call G92 X0Y0 in our program. Our work offset is now set around the 
second part. Using G54 ς G154 P99 is much faster, more tunable, and easier to use. 

 

-ÕÌÔÉÐÌÅ 7ÏÒË #ÏÏÒÄÉÎÁÔÅ 3ÙÓÔÅÍ 
 
 

 
Multiple fixture setup 

 
The figure above represents a multiple-fixture setup. Each vise will have an absolute zero once it is 
specified in the program. This is done by using G54 through G59.  G54 through G59 and  
G154 P1 through G154 P99 gives a total of 105 different work offsets which may be used.  
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4ÏÏÌ ,ÅÎÇÔÈ /ÆÆÓÅÔ 

 
The tool length offset is how we tell the machine where the top face of our part is located in 
the Z direction with respect to machine home.  The tool length offset gives the distance from 
the end of the tool at home position to the top face of our part or other plane that the 
programmer has determined as the Z zero reference point. This information is stored in the 
Tool Offset Memory. 
 
Each tool in the machine will have its own defined tool length stored in the tool offset register 
determined by the operator during set up.  Other information about each tool is stored in the 
Tool Offset Register.  For each tool, the coolant tube position and the diameter or radius are 
also stored.  In the wear section, small alterations to the tool length and diameter or radius are   
stored.  If you cursor to the right in the tool register, additional information about the tool may 
be stored: the number of flutes, the actual diameter, the tool type, and tool category with 
respect to size and weight.  
 
In the illustration below the spindle is sitting at the Z home position and shows the distance the spindle 
must go to reach +.100  above the face of the part.  G43 code with an H-number tells the machine which 
tool length offset to use. 
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4ÈÅ (ÁÁÓ .ÅØÔ 'ÅÎÅÒÁÔÉÏÎ #ÏÎÔÒÏÌ 
 
Powering on the machine 
 
To power up a Haas machine press POWER ON.  First the software to run the machine is loaded up.  A 
turning Haas logo appears while the software is loading up. Then a Start Up menu appears.  The door must 
be cycled and the [Emergency Stop] must be reset.  The Haas machine tool must first find its fixed machine 
zero reference point before any operations can occur. After the software is loaded up pressing the 
[RESET], then the [POWER UP] key will send the machine to its machine zero reference location. 
 
 

 
 
 
This establishes the machine home position. 
 
Press any of the following: [Cancel] to clear the startup screen, [CYCLE START] to run current program or 
[HANDLE JOG] for manual operation. 
 
 

General Machine Keys 
 
Power On - Turns CNC machine on.  
 
Power Off - Turns CNC machine tool off. 
 
Emergency Stop - Stops all axis motion, stops spindle, tool changer and turns off coolant pump.  
 
Jog Handle ς Jogs axis selected, also may be used to scroll through programs, menu items while editing 
and also altering feeds and speeds. 
 
Cycle Start ς Starts program in run mode or graphics mode. 
 
Feed Hold ς Stops all axis motion.  Spindle will continue to turn. 
 
Reset ς Stops machine, will rewind program. 
 
Power Up/Restart ς Axis will return to machine zero and tool change will occur per Setting 81 
Recover ς If a tool change is stopped in middle of a cycle an alarm will come up.  Push the Recover 
button and follow the instructions to bring the tool change cycle to the beginning. 
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16 Software Control Display  
 

 
 
The new 16 software has a larger display and more panes than older versions.  Above is the basic display 
layout.  What is displayed depends on which display keys have been used.  The only pane active is the 
one with the white background.  Only when a pane is active may changes be made to data.   
 
Control functions in Haas machine tools are organized in three modes:  Setup, Edit and Operation     
 
Access Modes using the mode keys as follows: 
 
Setup: ZERO RET, HAND JOG keys.  Provides all control features for machine setup. 
 
Edit: EDIT, MDI/DNC, LIST PROG keys.  Provides all program editing, management, and transfer 
functions. 
 
Operation: MEM key.  Provides all control features necessary to make a part.   
 
Current mode is displayed at top of display. 
 
Functions from another mode can still be accessed within the active mode.  For example, while in the 
Operation mode, pressing OFFSET will display the offset tables as the active pane in the Main Display 
Pane and offsets may be altered; press OFFSET to toggle the offset display.  While running a part in 
operation mode another program may be edited in the Main Display Pane.  Press PROGRM CONVRS in 
most modes to shift to the edit pane for the current active program. 
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NGA Control Display 
                                                                                                                        Active G Codes 
 
            Program Display 
 
Mode Bar                                                                 
                                                                                                                                        Tool Info 
 
                                                                 Main Display Panel 
                                                                                                                                                                Coolant Level        
 

 
                                                 
 Input Bar                                                                 Spindle and Feed Status                           Icon Bar 
                       Override Status                                                                                     Axis Servo Loads 
                                              Spindle Load 
 
Above is a view of the control panel in Memory Mode with the Program Key active on the Display Key. 
The Main Display Panel varies according to which of the DISPLAY keys are active.                               
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Keyboard Introduction  
 
The keyboard is divided into eight different sectors:  Function Keys, Jog Keys, Override Keys, 
Display Keys, Cursor Keys, Alpha Keys, Number Keys and Mode Keys.  In addition, there are 
miscellaneous keys and features located on the pendant and keyboard which are described briefly 
on the following  pages. 
  

 
 
 

      
1-Function Keys 

2-Jog Keys 

3-Override 

5-Cursor Keys 
4-Display Keys 

6-Alpha Keys 7-Number Keys 

8-Mode Keys 
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Next Generation Keyboard Changes 
 

Only four keys have been changed on the keyboard with the NGA Control 
The [DRY RUN] KEY has been changed to the [GRAPHICS] KEY.  
The NGC does not provide the Dry Run option as in older controls. 

 
 

 The [ORIENT SPINDLE] KEY has been changed to the [HANDLE SCROLL] KEY. 
 This allows the handle jog wheel to be used to scroll thru offsets or a program. 

If you want to orient the spindle, the M19 command must be run in the MDI mode. 
 
 

 
 
 
 
 
 
The [SEND] AND [REC] KEYS have been changed to FORWARD and BACK KEYS.  
These keys allow navigation forward and backward thru page history. 
NGC does not provide for a RS232 port.  
Only Ethernet connections are available or an upgrade to WIFI. 
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Display Keys 
 
Display keys determine what is shown in the Main Display Panel. 
Below the [POSIT] Display Key is active in the Memory Mode. 
Tabs highlighted in orange tell you what axis you will see.   Below the All tab is active. 
aŀŎƘƛƴƛǎǘΩǎ ǿƘŜƴ ǘƘŜȅ ŀǊŜ ǎŜǘǘƛƴƎ ǳǇ ƭƛƪŜ ǘƻ ƘŀǾŜ ǘƘŜ !ƭƭ tab highlighted.  It shows where they are at 
with respect the part zero. Also the distance is it going to go before the next block. 

 

 
 
By depressing the [ALTER] key the display may be customized as shown below: 
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The [Offset Key] is active below. 
Tool Length Geometry values are shown along with Tool Diameter.  If tool life 
management is being used red will indicate the tool life has expired, yellow is a 
warning.   Also Wear values may be entered for H(Length) and D(Tool Diameter). 
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Cursor to the right gives a 2nd page >    Information on tool type, material and category may be 
entered. 
 

 

 
Cursor to the right again will give a probing page.  On the far-right different tool probing 
options can be selected.  The information needed for probing is entered and probing may be 
performed from the offsets page. 
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Going back to the first offset page curser to the top to highlight Tool.   Then 
highlight Work.  This opens the work offsets page as below. 
One may also toggle between work and tool offsets pages by using the [F4] key. 
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[Current Commands] key gives many different options.  Note the Timers tab is 
highlighted.  On this page current date and time, cycle time, M30 counters for 
keeping track of the number of parts and Macro values may be indicated.   One 
may cursor down into the page to reset the M30 counter by pressing the [ORIGIN] 
key. 

 
 
[Macro Vars] key gives the values of different variables # used in Macro Programming.  Note 
10000 must be added to the old legacy numbers to find the equivalent variable.  Variable #188 
becomes #10188.  Once inside the variable table the variable # needed can be keyed in and the 
down cursor key will do a search for the particular variable. 
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Highlighting the Active Codes tab gives the below panel.   It may be used for trouble shooting a 
program.  All current alphabet address codes are shown with their values.  Below the T and M values are 
1000. This indicates that the machine is using ATM (Advanced Tool Management) 
 

 
 
With the ATM tab highlighted the Advanced Tool Management panel is shown below.  To use first a 
1000 group must be set up and how the tool is managed (below the number of holes drilled is used).  
The [F4] key is used to switch boxes to denote the tools being used.  Below Tools 5, 6 and 7 are used. 

 
 
 



28 

 

 
Highlighting the Tool Table tab shows which tools are in which pockets.   
 

 
 
 
 

With side mount tool changing machines the pot position of each tool is saved.  Above tool 
number 6 is in the spindle.  The asterisk indicates which tool and pocket are staged for the next 
tool index.  In this example it is tool 5 in pocket 6. 
    
With Cat 40 tools any tool greater than 4 lbs. must be denoted as Heavy tool.  With the Heavy 
tool designation, the machine will only index that particular tool at 25% rapid. This will prevent 
the tool from inadvertently being thrown.  Also, the spindle probe must be denoted as a heavy 
tool because a tool change at 100% may compromise the calibration. 
   
Large tools are considered ŀƴȅ ǘƻƻƭ ǿƛǘƘ ŀ ŘƛŀƳŜǘŜǊ ƻŦ оέ ƻǊ ƭŀǊƎŜǊΦ  LŦ ǘǿƻ ƭŀǊƎŜ ǘƻƻƭǎ ŀǊŜ Ǉǳǘ ƛƴ 
pockets adjacent to each other a crash may occur possibly damaging the pot holder.  This is 
prevented by designating one tool a Large tool. Note above that Tool 10 in pocket 9 is 
designated as a Large tool.   It is always stored in pocket #9.  Also, no tools will be stored in the 
pockets either side of pocket #9.  Large tools also index only at a 25% rapid. 
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The Calculator tab opens 3 different calculators, Standard, Milling and Tapping.  
Below the Milling is tab is open.  The calculator will give feed rates and spindle 
speeds for different surface speeds and diameters.  If the work material and the 
tool material (tool steel or carbide) are defined it will give recommended speeds 
and feeds.  If the chip load or surface speed are outside its recommended values 
the box will appear yellow.  Below the .002 chip load is outside its recommended 
range.  The Haas library recommendation is .004 to .008 in/rev-tooth for low 
carbon unalloyed steel. 
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[HELP] key basically leads you to the Operators Manual. It is stored in the control.  
Use the cursor key to highlight the topic you want more information from.  Below 
SETTINGS is highlighted.  Pressing the [ENTER] key will bring up a list of settings 
and a description.  The total number of settings in a Haas is 277. 
 

 
 
Highlighting Control Icons will give all the different icons which indicate the status 
of your machine. Below the open lock on the Icon Bar indicates the machine is in 
the Set Up Mode. 
Highlighting other icons will bring up other locations in the manual. 
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[SETTINGS] key brings up all the different groups of settings.  See below.  
Highlight the group which is needed and press the right cursor key [>] to open up 
the different settings.  Below the Control Panel group is highlighted.   
 

 
 

Below setting 76 is highlighted.  Pressing the right cursor key [>] gives a drop down.  Select one 
of the options by highlighting it and press [ENTER].  It is recommended that the Tool Release 
key is locked out if it is not used.  Inadvertent pressing this key and the tool in the spindle will 
fall out. 
Also note setting 163 [DISABLE .1 JOG RATE] is set to ON.  This prevents an accidental .1 jog rate 
set and crash.  At .1 jog rate one click on the HANDLE JOG will move the machine .1.   

 
 

 
On the Settings page other tabs at the top are seen.  The Network tab is used to set up an Ethernet 
connection. The Rotary Tab to specify a rotary table, and also a User Positions and Alias codes tabs.  
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Settings List 
 
Scroll through Settings with the cursor keys or the Jog Handle. 
To do a search, key in the setting number in the input line then press the [F1] key as shown below. 
 

 
 
Above setting 15 was searched using the F1 key.   Note a short description is given on the particular 
setting.  Full text may be seen by pressing the [HELP] key.  Some settings are changed by selecting one of 
the drop down options.  Other settings are numbers which can be changed by keying the new number. 
 
There are many settings which give the user various options over the control of their machine tool.  
wŜŀŘ ǘƘŜ {ŜǘǘƛƴƎǎ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ Ƴŀƴǳŀƭ ŦƻǊ ŀƭƭ ǘƘŜ ǇƻǎǎƛōƭŜ ƻǇǘƛƻƴǎΦ IŜǊŜ ŀǊŜ ǎƻƳŜ ƻŦ ǘƘŜ 
more useful settings. 
 
Setting 1  AUTO POWER OFF ς This turns the machine off after it is idle for the number of minutes 

defined in this setting. 
 
Setting 2   POWER OFF AT M30 ς This option will power off the machine tool when an M30 command 

is executed.  In addition, for safety reasons, the control will turn itself off if an overvoltage 
or overheat condition is detected for longer than four minutes. 

 
Setting 8   PROG MEMORY LOCK ς When this is Off, control program memory can be modified. When 

this setting is turned On, memory edits cannot be done and programs cannot be erased. 
 
Setting 9   DIMENSIONING ς This changes the machine control from inch to metric, which will change 

all offset values and position displays accordingly. This setting will not change your program 
to either inch or metric. 
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Setting 15   H & T CODE AGREEMENT ς When this is OFF, no special functions occur. When it's ON, a 

check is made to ensure that the H offset code matches the tool presently in the spindle. 
Usually you have one offset per tool, and it's usually the same number as the tool number. 
If it's not the same and this setting is ON, you will get an alarm of H AND T NOT MATCHED. 
This check can help prevent crashes. If you need to use a different offset number or more 
than just one, this setting will need to be switched OFF. In program restart this check is not 
done until motion begins. 

 
Setting 23  9XXX PROGS EDIT LOCK ς This is an On/Off setting. When it is On, the 9000 series programs 

(usually the Quick Code source file or macro programs) are invisible to the operator and 
cannot be uploaded or downloaded. They also cannot be listed, edited, or deleted. 

 
Setting 30   4TH AXIS ENABLE ς This is selected when using a rotary axis. 
 
Setting 31   RESET PROGRAM POINTER ς When this is On, the RESET key will send the cursor (program 

pointer) back to the beginning of the program.  Normally set to on. 
 
Setting 32  COOLANT OVERRIDE ς This setting controls how the coolant pump operates.  The settings 

are: Normal, Ignore and Off. When it is set on Normal, coolant commands respond as 
programmed. If set on Ignore, an M08 or M88 command in the program will not turn the 
coolant on (i.e., the command will be ignored), but it can be turned on manually using the 
COOLNT key. If this setting is Off, the coolant cannot be turned on at all, and the control 
will give an alarm when it reads an M08 or M88 command in a program. 

  
Setting 33    COORDINATE SYSTEM ς This setting changes the way the G92/G52 offset system works. It 

can be set to Fanuc, Haas, or Yasnac.  Normally it is set to Fanuc. 
 
Setting 36   PROGRAM RESTART ς When it is OFF, starting a program from anywhere other than the 

beginning of a program or a tool sequence may produce inconsistent results or crashes. 
When it is ON, you are able to start a program from the middle of a tool sequence. You 
cursor onto the line you want to start on and press CYCLE START. It will cause the entire 
program to be scanned to ensure that the correct tools, offsets, G codes, and axes positions 
are set correctly before starting and continuing at the block where the cursor is positioned. 
Some alarm conditions are not detected prior to motion starting. You could leave this 
setting ON all the time if you want, but it might do some things unnecessarily, so you would 
probably prefer to turn it OFF when you're done using it. 

 
Setting 40   TOOL OFFSET MEASURE ς This setting selects how tool size is specified for cutter 

compensation: radius or diameter. 
 
Setting 51    DOOR HOLD OVERRIDE ς This setting is no longer available to use in new machines.  On 

older machine when it is off, a program cannot be started if the doors are open, and 
opening the doors will cause a running program to stop ς just like a feed hold. When this 
setting is On, the door condition is ignored. This setting will always be Off when the control 
is powered up.   
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Setting 56 M30 Restores Default Codes ς Recommended to set to ON.  Reset will also return the 
machine to the default codes. 

 
Setting 76  TOOL RELEASE LOCK OUT ς When this is On, the TOOL RELEASE button on the control 

keypad is disabled. 
 
Setting 84   TOOL OVERLOAD ACTION ς This is used to determine tool overload conditions as defined 

by the Tool Load monitor page in the CURNT COMDS display (use PAGE DOWN to get 
there). A tool overload condition can result in one of four actions by the control, depending 
on Setting 84. ALARM will generate an alarm when overload occurs; FEED HOLD will stop 
with a Feed Hold when overload occurs; BEEP will sound an audible alarm when overload 
occurs; or AUTOFEED will automatically decrease the feed rate. 

 
Setting 85  MAX CORNER ROUNDING ς This setting is used to set the corner rounding accuracy 

required by the user. The accuracy defined in Setting 85 will be maintained even at 
maximum feed rate.  The control will only slow at corners when it is needed.   For most 
applications it is set to .025.  Setting 191 works along with this setting.  It is normally set to 
medium. 

 
Setting 88   RESET RESETS OVERRIDE ς When this is On, the RESET key sets all overrides back to 100%. 
 
Setting 101  FEED OVERRIDE > RAPID ς When this setting is OFF, the machine will behave normally. 

When it is ON and HANDLE CONTROL FEED RATE is active, the jog handle will affect both 
the feed rate override and the rapid rate override simultaneously. That is, changing the 
feed rate override will cause a proportional change to the rapid rate. The maximum rapid 
rate will be maintained at 100% or 50% according to setting 10. (Any Mill Control Ver. 10.22 
and above; any Lathe Control Ver. 4.11 and above.) 

  
Setting 103   CYC START / FH SAME KEY ς When this setting is ON, the CYCLE START button functions as 

the Feed Hold key as well. When CYCLE START is pressed and held in, the machine will run 
thrƻǳƎƘ ǘƘŜ ǇǊƻƎǊŀƳΤ ǿƘŜƴ ƛǘΩǎ ǊŜƭŜŀǎŜŘΣ ǘƘŜ ƳŀŎƘƛƴŜ ǿƛƭƭ ǎǘƻǇ ƛƴ ŀ CŜŜŘ IƻƭŘΦ ¢Ƙƛǎ ƎƛǾŜǎ 
you much better control when testing a new program. When you are done using this 
feature, turn it Off. This setting can be changed while running a program. It cannot be ON 
when Setting 104 is ON. When one of them is turned ON, the other will automatically turn 
OFF.  (Any Mill Control Ver. 9.06 and above; any Lathe Control Ver. 4.11 and above.) 

 
Setting 104  JOG HANDL TO SNGL BLK ς When running a program in MEM mode in the Program or 

Graphics display, you can use the SINGLE BLOCK key to cycle through your program one line 
at a time with each press of the CYCLE START button, when the machine is running or you 
are in Graphics. If you turn Setting 104 ON, and SINGLE BLOCK has been selected. You first 
press the CYCLE START button, then each counterclockwise click of the jog handle will step 
you through a program line by line. Turning the handle clockwise will cause a FEED HOLD. 
This setting can be changed while running a program. It cannot be ON when Setting 103 is 
ON. When one of them is turned ON, the other will automatically turn OFF. (Any Mill 
Control Ver. 9.06 and above; any Lathe Control Ver. 4.11 and above.) 
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Setting 114   CONVEYOR CYCLE (MIN) ς If this is set to zero, the conveyor will operate normally. If 
another number is entered, it defines how long (in minutes) each cycle will be when the 
chip conveyor is turned on. The chip conveyor cycle is started with either an M code (M31 
or M32) or with the control CHIP FWD/REV keys. It will stay on for the time defined in 
Setting 115, then turn off and not restart until the cycle time in Setting 114 has elapsed. 

 
Setting 115  CONVEYOR ON TIME (MIN) ς This setting works with Setting 114, which defines the 

conveyor cycle time. Setting 115 defines how long the chip conveyor will stay on during 
each cycle. 

 
Setting 130 RIG. TAP RETRACT SPEED ς This feature augments one introduced in version 10.13, the 

Quick reversal out of a G84 rigid-tapped hole. If it is set to 0 or 1, the machine behaves 
normally. Setting it to 2 is the equivalent of a G84 command with a J value of 2. That is, the 
spindle will retract twice as fast as it went in. If this setting is set to 3, the spindle will 
retract three times as fast. Note that specifying a J value in a G84 command for rigid 
tapping will override Setting 130. (Any Mill Control Ver. 10.18 and above) 

 
Setting 163  DISABLE .1 Jog Rate ς Most shops disable .1 jog rate to reduce tool and probe crashes.   To 

disable set to ON. 
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The [DIAGNOSTICS] key is primarily used by service technicians. 
 

 
 
 
Highlighting the Parameters Tab shows which options have been purchased.  Also some options have a 
Try Out option for 200 hours. The Activation tab is used to reactivate the machine. 
 
Pressing the [ALARMS] key will give a description of any active alarms under the Active Alarms tab.  
Other tabs will give Alarm History and Key History.  It also has an Alarm Viewer.  The Haas manual does 
not give a list of alarm codes.  One must use the Alarm Viewer to get a descriptions of a peculiar alarm. 
Below the Alarm Viewer tab is open.  Alarm 332 is highlighted. 
 

 
 




































































































