


CNC BLOCK DIAGRAM

The TMG CNC is a 2, 3, or 4 axes positioning system which translates G & M codes from a personal 
computer into step motor motion; +/- zero steps.  CNC is intended for mills, lathes, light machines, 
mill/drills, rntended2and other industrial motion applications such as glue dispensnded2gasket cutended2
sign maknded2and sharpennde.  This FN style CNC system is a complete "Ready-To-Step" retrofit2and 
includes motored2cables, aluminum-case drivnde with power supplies, limits, optional home sensoded2
and CNC software.

The CNCDLX software includes Milling, Drilling, and letter Engraving rnteines.  Additional features 
are  DFX Translatode which translates DFX files from CAD systems to G-code files, a Backplotter 
which plots G-code files on the computer display, and a text Editor which can create or modify these 
files.  Examples and exercises are included.  CNC also supports manual entry of G-code commands 
from the computer keyboard.   The X, Y, Z read-ntes are displayed as well as each command as it2is 
executed.  All machine parameende such as speeds, resolution, scaling, and backlash are 
programmable.  The CNCDLX supports 4 axes and I/O control for spindle & coolant.

The CNC electronics is available in three models.  The economy grade CNC 2.0 is a single enclosure 
(7 x 11 x 2" thick) containing the translatod, drivnded2and supply operating on 40 vdc @ 2 amps/coil 
max.  The CNC 4.0 (7 x 11 x 4") operates on 40 vdc @ 4 amps/coil.  The ENC 6/10/15's are industrial 
grade Digital-Servos.  These systems consist of a translatod unit2and amplifier/supply units in 
identical enclosures.  ENC's operate at 80 to 27yst2sup3/4n 4Hz4"c @ 0 t15 4 amed.  Al, drissh are 
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TO: CNC 2.0 USERS
FROM: TMG SERVICE CENTER
SUBJ: UPDATE OF CNC SYSTEMS 12-99.
DATE: 12-10-99

THE CNC SYSTEM HAS BEEN UPDATED TO ADVANCED VERSIONS:  

(1) THE TERM CNC IS INTERCHANGEABLE WITH CNCPRO OR CNCDLX.
(2) THE CNC SOFTWARE IS NOW A DLX2000 DISK
(3) THE MACHINE CONTROL PROGRAM IS NOW TMG.EXE.
(4) REFER TO THE HOM1 0 6 5CHMACNUALSERCTONS FR CDETAILSOF COM1ING



ADDITIONAL CNC INFORMATION.













Front Panel Controls.



Panel Control Operation.  Type the following example commands.

Type 1 At prompt, name?, type WHEEL.T< (a sample program).
Program will LOAD and menu will re-appear.

Type 2  A control line will appear:

C.......CONTLyOUS  -  SC......SLdLE STEPS  - OTHER....BACK TO MENUr.

Type 2







Parameter Details.









MACHINE OPERATION
 
System Installation.  Turn off the controller.  Mount the motors and Safety-Limit Loop switches at 





CNC PROGRAMMING   



Command Set.  The following codes are supported by TMG CNC systems:

G00 RAPID MOVE G01 FEED RATE CONTROLLED MOVE
G02 CLOCKWISE ARC G03





G13



G80





EDITING AND CREATING G-CODE PROGRAMS

Using the Editor.  From the DOS prompt, type EDIT<  The DOS text editor should appear.  Use the 
mouse to OPEN any of the sample (.T) programs.  Text files can also be edited with a word 
processor; use text or document (.doc) only.  Always SAVE AS with the .T extension.

DXF Program Generators.  The firsj
0ep ise tocreateh adrawsingin AutoCadt oro thr CAD sy
0eme 
oroconvr t 
the lines andoarce tocPOLYLINES).  Thesh POLYLINES wll gbecome the tool paths of your program.  
Only POLYLINES andoPOINTool paths t-Fnizitebyme thg Generator  Expovr -28.8  9l3ut 8.8OU(.TS an  ) Tj
T* -06076  Tc 0753  Twpickme thy POLYLINEthaths prThemene the tool pat,ngine th woovr  tocbmach lid).  T nacommustn  



Engravers.  The Engravers allow typing a character string to engrave.  The E and E2 programs differ 





CNC 2.0 SMD ASSEMBLY TOP VIEW
(SEE CNC 4 MANUAL FOR 4 AMP)

CARD CONNECTOR PINOUTS





APPENDIX B:



 APPENDIX B: DESCRIPTION OF HOMING AND ABORT LOOP PAGE 2/2

  NOTE:  CONTRARY TO POPULAR PRACTICE,  IT IS UNWISE AND UNSAFE TO SENSE LIMITS AND OTHER SAFETY 
CONDITIONS THROUGH THE COMPUTER INPUTS PORTS.

All motion products, regardless of their final intended form, should initially incorporate home sensors and slip-detection in 
order to prove correct positioning during product development, particularly during software de-bugging.   Typically, a test 
routine is established which passes slip-detection.  Any detrimental modification or code flaw will be flagged by this 
routine.  



APPENDIX C: MOTOR CURRENT ADJUSTMENT PAGE 1/1  

In general, motor current is pre-set to the motors shipped with the system.



APPENDIX D: MOTOR WIRING SCHEMES PAGE 1/2

Performance of a stepper motor based system depends more on the electronic drivers used than it does on the motor 
itself.  A step motor (both PM and Hybrid type) is made to step by sequencing the orientations of the magnetic fields in 
two coils.  The UNIPOLAR drive method of is illustrated, in the figure, using just ONE coil of the motor.  Note that the 
center tap of the coil is connected to the positive motor supply voltage.  An electronic circuit, represented by the switch, 
then connects one end or the other to ground for current to flow from the center tap to the grounded end.  The most 
significant factor is that only one-half of the coil is used at any given time and that the magnetic field intensity (motor 
torque) is proportional to the product of the number of turns in the coil and the current passing through the coil.

Motors designed for BIPOLAR drivers will often have only four leads.  However some manufactures will provide the 
motors in 8 wire versions to offer a performance choice for bipolar drive users as in figures C & D.  Four lead bipolar 
motors may use larger wire, since only half the windings are required in the given space of the motor body.  The 
paralleling in figure C is the equivalent of this to achieve lower winding resistance and thereby doubling motor efficiency.  
The other alternative for the motor designers is to use a greater number of turns in the winding space.  This is shown by 
figures B & D and results in more torque with a lower coil current but a subsequent loss of high speed torque.





SPECIFICATIONS: CNC with MM 2.0 drivers PAGE 1/1

PARAMETER MIN     MAX   UNIT
Power  
Motor supply voltage 12 40 VDC
Current (no motor) 150 160 ma 
PWM frequency                       

MM2.0 18 24
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DIGITAL - CNCTM

 STEP  MOTION  SYSTEM

HOME SWITCH MANUAL

SECTION 1:  Home Switches            

SECTION 2:  Lash Compensation

SECTION 3:  Slip-Detection



CNC HOME SWITCH SYSTEM

Home switches, along with a G-Code HOME routine, are used to establish a repeatable starting position, foosC mill, EM





SLIP-DETECTION FOR STEP MOTOR CNC SYSTEMS

The objectives of the home routine are:  (1) establish a consistant starting (home) position and (2) allow slip-detection of 



 

DIGITAL - CNCTM

  STEP  MOTION  SYSTEM

CNC CALIBRATION MANUAL
VER:  CNC 2.0



SYSTEM TROUBLE-SHOOTING
 

MISUNDERSTANDINGS OR  FALSE ASSUMPTIONS ARE COMMON REASONS FOR SERVICE CALLS.
THIS SYSTEM, BUILT WITH PRIDE IN THE USA, WAS TESTED COMPLETELY BEFORE SHIPPING.

PROBLEM:







PARAMETERS CALIBRATION



Parameter #2 - Max Speed 
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DIGITAL - CNCTM

  STEP  MOTION  SYSTEM
EXTERNAL I/O CONTROL MANUAL







INSTALLATION OF THE M6, M3, AND M8 FUNCTIONS

M6 FUNCTION.



WIRING DIAGRAMS FOR M6, M3, AND M8 FUNCTIONS



BUILT WITH PRIDE IN THE USA


