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Autocon Delta 40M, 50M, 60M Features

The following is a list of features that may interest customers who have purchased
D10M/20M controls in the past. Please note that most of these features are also available
in the D30M control.

6th, 7th, 8th axis (contouring or indexing, linear or rotary)
H and D tool offset codes
Second Reference plane
Automatic Fixture Offset Calibration
Ability to control Gantry style machines
200 Tool Offsets
Selectable 2 through 6 Digit T Codes
M or T Codes execute Macro/CPC
500 CPC Variables
Auto mode to Single Event mode soft key
TN Multiple Position Display Coordinates
Auxiliary Axes named ABCUVW
Enhanced Capability to Handle Tool Changers
Axis Interchange and Switching capability
EIA /ISO Selectable G codes
New G codes: G10, G11, G28, G29, G53
Fixture Offsets for 4th, 5th, and 6th axes
System Settings Display Screen
38,400 Kbaud data transfer rate
Isometric and Blueprint Graphics Views.
Graphics Auto Zoom feature (available later this year)

Hard Disk Drive (available later this year)






Dear Customer:

Hopefully, you have just read a partial list of features that are provided in our new line of
controls.

The ideas for most features described here originated directly from our customers and
end-users. We thank you for providing us with this valuable feedback and we hope you
will continue to keep us informed about features you would like to see in our control.

Please feel free to contact our Sales Engineering Department if you require any further
information about the items mentioned in this document. Again, thank you for your
continuing interest in our line of Computer Numerical Controliers.

System Settings Screen

The System Settings screen may be accessed at any time to provide machine operators
with information about the control’s operating system, CNC options that are installed in
the control, and machine parameters that will affect tool motion.
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—~ Feature List:

¢ Part Program Storage on floppy disk drive (buffered input is supported).

¢ Graphics Setup event.

¢ User selectable Coordinate System Display (user picks part coordinates, machine
coordinates or one of six other options).

* Soft key to switch from Auto mode to Single Event Mode.

¢ 38.4 Kbaud serial communications rate.

* Enhanced PLC receive procedure. CNC displays incoming data and prevents user
from accidentally overwriting the PLC Executive program.

* Allow Rigid Tapping in 2 gear ranges. Added spindle reversal compensation
parameters.

* 500 CPC variables.

* Metric Jog increments .001, .01, etc. (instead of .002, .02, etc.)

¢ Ability to restrict operator from changing reversal compensation entries from the
Setup mode.

* New PLC signals to simplify the programming of a jog handwheel pendant.

* Separate T, H, and D codes.

¢ Second reference plane definition in quill cycles.

¢ 6th axis capability - Rotary Contouring, Rotary Indexing, Linear.

* Allow auxiliary axes to be named A, B,C, U, V,W.

* Allow auxiliary axes to be slaved to any other similar axis.

™\ e Allow user to complete a "lookup" table that maps the programmed T code into a tool

pocket number for the control.

* Define M codes to execute a special Macro/CPC.

* Specify T code to execute a special Macro/CPC.

e Allow machine builder to enable hidden and/or protected Macro/CPCs.

* Machine builder selectable G codes.

* Gantry support with cross-error correction.

* Axis Interchange capability (e.g. send 4th axis commands to 5th axis).

¢ Allow PLC to command axes to a predefined position.

» Fixture Offset support for 4th, 5th, and 6th axes.

e Automatic storage of Fixture Offset coordinates via Fixture Calibration feature.

¢ Incremental adjustments to Tool Table entries.

¢ G10, G11 codes to store Tool and Fixture Offset data in part program.

* G27,G28, G29, G53 G code functions.

¢ Bi-directional Lead Screw Error Compensation.

¢ Handwheel Interrupt (in Jog and/or Auto mode).

* Spindle orient to position(s) established via PIC program. (This feature may not be
activated until the next release of the firmware.)



Support for High-End Machining Centers

The following features are being added to allow the control to be applied to a wider
range of high-end machining centers.

Request . . . Support separate T, H, and D codes for compatibility with other CNCs used
throughout the industry.

Feature . . . . D30M Supports up to 200 separate T, H, and D codes. Of course, machine
builders can set parameters to be compatible with part programs written for
older systems (i.e. supports 2 and 4 digit T codes found on D10/20M
controls).

Notes ..... We believe that separate T, H, and D codes will be preferred by most
customers who do not have to worry about backwards compatibility with
older DynaPath part programs. It is a simpler and more efficient method of
handling tool offsets.

Request . .. Allow customer to program a tool number (up to 6 digits long) that relates to
a company’s inventory system.

Feature . . . . Implement a special non-swapping Q table in CNC. Program T codes up to 6
digits in length. Q table will contain a list that maps the T code into a 3 digit
tool pocket number. The Q table is entered by the machinist who loads the
tool carousel.

Notes ..... Separate T, H, and D codes must be selected to use this feature.

Request . .. Support servo-controlled tool changer.

Feature . . . . Call a special Macro/CPC when an M06 command executes in an M Function
event. The special Macro/CPC will position the tool changer in the correct
position, then it will initiate the tool change.

Notes ..... none

Request . .. Support a gantry style machine.

Feature . . .. Axis slaving is more robust - any auxiliary axis can be slaved to any other
similar axis. A special cross-error skew correction feature provides control
for gantry systems.

Notes ..... none.

Request . . . Support a dual spindie machine with rotary axes.

Feature . . . . Slave 5th linear axis to the Z axis. Slave 4th rotary axis to the 6th rotary axis.

A “simple” XYZ part program will now cut simultaneous parts.




Request ..

Actual... ..
Notes .....

. Allow customer to name auxiliary axes A, B, C, U, V, W in accordance with

EIA/ISO standards relating to linear and rotary axes.

Allow user to select A, B, C, U, V, W for auxiliary axes.

Caution: since the control uses the letters C, V, and W in normal part
programming, naming an auxiliary axis with these letters will cause
compatibility problems with programs that have been developed for other
DynaPath controls. I would strongly recommend that machine builders do
not use the letters C, V, and W to name an auxiliary axis if part program
compatibility is an issue.

Request ..
Feature. ..

. Support a machine with a rotary axis on each pallet.
. Implement the Axes Interchange feature so the same part program can be

used for each pallet. This feature lets the CNC direct 4th axis commands to
the 4th axis when pallet #1 is in position and to the 5th axis when pallet #2 is
in position.

The PLC User program controls the Axes Interchange feature.

Request
Feature. .

... Enhance support for machines with a pallet changer.
. *Implement special M code Macro/CPC feature that lets a predefined M

code call a special Macro/CPC into execution. Up to seven special
Macro/CPCs can be called via M code.

¢ Implement feature that allows PLC to command the axes to a parameter
stored machine coordinate position.

* Refer to Axes Slaving and Axes Interchange features described elsewhere in
this memo.

none.

Request:. ..

Feature....

Prevent Macro/CPC code from being deleted or edited by the machine
operator.

A special character embedded in the Macro/CPC title identifies the program
as:

eprotected - program may be viewed, but not edited nor deleted from the
Macro catalog.

shidden and protected - program may not be viewed, edited, nor deleted
from the Macro catalog.

Machine parameter setting can turn the hidden/protected feature on and off.




International Programming Compatibility Features

The following enhancements are being added to make D30 part programs more easily
adaptable to other part programming styles that are common throughout the industry.

* Separate T, H, and D codes - this is the most common method in the industry to activate
tool length (H code) and tool diameter (D code) offsets.

* G10, G11 codes - this code is used to load the tool tables directly from the part program.
Our current system requires that the tool table be stored in a file that is separate from the
part program. T, H, D, E, and Q tables can be loaded when G10 is active. G11 cancels a
G10.

* Second reference plane definition in quill cycles - this features provides an optional
entry in the Position, Bolt Circle, Frame Mill and Circle Mill, and EIA events that allows
the programmer to define a second reference plane when the tool must jump over a
clamp.

* G28, G29 codes - go to and return from reference point.

* G53, G27 code - move to a coordinate programmed in machine coordinates.

* Allow auxiliary axes to benamed A, B, C, U, V, W.

* Machine builder selectable G codes.

* Metric Jog increments .001, .01, etc. - instead of .002, .02, etc.

» User selectable Coordinate System Display - user picks part coordinates, machine
coordinates or one of six other options.

¢ Fixture Offset support for auxiliary axes.



PROPRIETARY INFORMATION and NOTICE/ i

"™ PROPRIETARY INFORMATION

This document contains information considered to be proprietary to Autocon Technologies, Inc.
Such information may not be used for the manufacture of equipment of the type described here;
nor may this document or any part thereof be reproduced, stored in a retrieval system, or
transmitted in any form by any means, electronic, mechanical, photocopying, recording or
otherwise without written permission from a duly authorized representative of Autocon
Technologies, Inc.

PATENTS

The equipment described herein is covered by vendor patents and/or one or more United States
patents or other patents pending and licensed under various Foreign Countries’ patents. Refer to
the patent placard on the unit.

OBJECTIVE

This publication is intended to provide the reader with significant data regarding the essential
characteristics of equipment incorporated in a Numerical Control System. Although every at-
tempt has been made to present information which is both complete and current, the large
number of variations both in equipment itself and in its application make it impossible to cover
all of the contingencies which arise in its installation, operation, or maintenance. In addition, in-
corporation of design changes to improve performance or reliability may occur at any time and
are not necessarily reflected in the information provided. The right to revise or change this

~—_publication in whole or in part without prior notice is reserved. Should further information be
desired. the matter should be referred to the Machine Supplier or Autocon Technologies, Inc.

Copyright ©1994 First Printing: February 1995

Autocon Technologies, Inc.

Farmington, Michigan
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TRADEMARK ACKNOWLEDGEMENTS

* IBM, PERSONAL COMPUTER and PC/AT are trademarks of International Business Machines
Corporation.

e DOS is is a registered trademark of Microsoft Corporation.

» HAYES is a trademark of Hayes MicroComputer Products Inc.

* Flash is a trademark of Intel Corporation.

« PrecisionScan is a trademark of Autocon Technologies, Inc.

* All other product names mentioned herein are used for identification purposes only, and may
be the trademarks or registered trademarks of their respective companies.

NOTICE

This Computer Numerical Control is designed to command the operation of a wide range of mill-
ing machines and machining centers. When operating this type of machinery, consideration
must be given to meeting applicable safety and guarding standards.

The guarding standards which are most widely used in the drilling, milling, and boring industry
are:

1. “Safety Requirements for the Construction, Care and Use of Drilling,
Milling and Boring Machines”, ANSI Standards B11.8 1974 which may be
obtained from the American National Standards Institute, 1430 Broadway,
New York, New York 10018.

2. “Point of Operation Guarding” Section 1910.212, U.S. Occupational Safety
and Health Administration.

3. “Power Transmission Guarding” Section 1910.212, U.S. Occupational
Safety and Health Administration both of which are available from the U.S.
Department of Labor.
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PART 1-SECTION 1 1

INTRODUCTION

The DynaPath Delta 40M. 50M, and 60M CNC units are microprocessor based numerical
control units which can control most varieties of multiaxes machining centers and milling
machines.

As the operator/programmer of a machine that has been fitted with a DynaPath Series CNC, and
as a reader of this manual, you should be aware that there are many features and control settings
that may or may not be available for your use. We strongly recommend that you learn about
your control's configuration by studying Part 1 - Section 2 of this manual.

Further, your control may have special functions which have been designed and implemented for
your particular machine. These features obviously fall beyond the scope of this manual and
require that you consult documentation that is supplied with your machine.

HOW TO USE THIS MANUAL

The purposc of this manual is to provide you with the information required to set up, program,
and run a machine equipped with a DynaPath Series control. In describing these operations, this
manual uses terminology and conventions which are widely used throughout the machine tool
industry. If you lack conversance in the terms and dimensioning standards listed below, you will
find that the information in this document will be greatly enhanced if you first obtain and study a
Computer Numerical Control tutorial guide. Such a guide is a available from many third party
sources. A short list of terms that you should be familiar with include:

Cartesian coordinate system absolute dimensions
Polar coordinate system incremental dimensions
modal datum

Once you are familiar with these terms, we recommend that you read this manual's Table of
Contents to gain familiarity with its topical content and organization. If this is your first time
using a DynaPath control we recommend that you first read the Start Up Procedures section.
When vou are familiar with this information, read each section as it becomes pertinent to your
next operation. This manual should be kept near the control to be available for easy reference.

MANUAL ORGANIZATION
The structurc of this manual is based on the following general categories;
Part 1 General Information and Specifications
Part 2 Operational Modes
Part 3 Programming - General
Part 4 Conversational Program Events
Part 5 Calc-Assist
Part 6 Customer Prepared Cycics
Part 7 EIA/ISO Programming
Appendix A Operator Messages
Appendix B Off-line Communications



GENERAL INFORMATION and SPECIFICATIONS

CONTROL SPECIFICATIONS
GENERAL
Ambient TEMPETAtULE......c.ceveeeverererrnruerernsesenes 40°F to 120°F (4°C to 49°C)
HUMIAItY . .coveeeircereeerinininnesenneseeresessesassssncaseans 5% to 95%, noncondensing
Front Panel Seals.....coceeeeececmisenenerersereanasenes Dust and Oil Tight, Splash Proof
COOlNG 1rerererrreecrcncrimatanste s ssss s s ssscssasasans Internal fans for System Module
INPUL VOIAZE ..evvvrnenermrerenrnesessasasasasnsasssssasasacs 115/230 VC % 10%, Single Phase, 47-63 Hz
MaX. POWET ...cvereereecereneceennrcsnisssseeesessessssessanas 425 VA with color CRT
300 VA with monochrome CRT
INTERFACES
RS232C serial communications ........e.eeeeceeesnncs Standard on D40, D50, D60
~ Terminal mode for host communications........... Optional D40, D50; Standard D60
RS-422 Interface to replace RS232C interface ..Optional on D40, D50, D60
1.44 Meg PC Floppy Disk Drive.......coveeuenenenee. Optional D40, D50, Standard D60
270 Meg (or larger) PC Hard Disk Drive........... n/a D40, Optional D50, Standard D60
~ MECHANICAL
\ Modular Configuration (a complete system consists of a System Module, one of the CNC
Opcrator's Panels, and an Auxiliary Operator’s or Machine Operator’s panel.)
System Module ............ 14.6"W x 16.7"H x 8.9"D!
(371mm x 424mm x 226mm)
weight approx. 19 1b. (8.6 kg)
CNC Operator’s Panel® . ...... 20.50"W x 15.10"Hx 15D
with 147 color CRT (520.7mm x 383.5mm x 381mm)
weight approx. 36 1b. (16.4 kg)
CNC Operator’s Panel® .. .... 20.50"W x 7.88”H x 12D
with 9" monochrome CRT (520.7mm x 200.2mm x 304.8mm)
weight approx. 16 Ib. (7.3 kg)
Auxiliary? ................ 20.50"W x 4.88"H x 3.50"D
Operator’s (520.7mm x 124.0mm x 88.9mm)
Panel weight approx. 3 1b. (1.4 kg)
Machine.................. 20.50"W x 7.19”H x 3.50"D
Operator’s (520.7mm x 182.6mm x 88.9mm)
Panel - weight approx. 4 1b. (1.8 kg)

1. Dincludes 2.75" (70mm) connector allowance.
2. The 9" CNC Operator’s Panel and the Auxiliary Operator’s Panel can be configured as a single panel. The
panel size is 20.50" W x 12.76"H (520.7 x 324.0 mm).



PART 1-SECTION 1

MEMORY

Flash Memory on Memory board. . .
Flash Memory on PLC board
SRAM (battery retained)?
DRAM

........................

......

---------

Part Program Storage
D40 Standard
D40 Optional

--------------

D50 Standard
D50 Optional

D60 Standard
D60 Optional

..............

--------------

CNC Operating System, Machine Parameters
PLC Exec and User programs
Tool Tables, Part Programs, PLC keep relays
Part Program, Tool Table data

64,000 characters (530 feet or 160 meters)
192,000 optional (1600 feet or 426 meters)

192,000 optional (1600 feet or 426 meters)
448,000 optional (3730 feet or 1120 meters)

192,000 optional (1600 feet or 426 meters)
448,000 optional (3730 feet or 1120 meters)

3. Backup Battery Retention: approximately 10 years cumulative off time. Battery may be replaced without loss

of part program and Setup data.



GENERAL INFORMATION and SPECIFICATIONS

IAIIS 10J €THE-L9E-008"T 11D

A
47 T

UOIED0T JBJUB)) 8JINIBSE

ai

M

Y et

asipaadxyy onysougel(f Jo sied X S¢ 1A
IAIAS 1oNpoL ] dpisuoneN dqepudda(

LUrEdeuA(

-




PART 1-SECTION 2 1

INTRODUCTION

This section discusses optional features on the DynaPath CNCs. It is important that you
familiarize yourself with the information in this section before you attempt to operate your
machine.

Why there are options on the DynaPath CNCs.
Options are made available on our CNC to provide the following capabilities:

* provide machine builders with a high degree of flexibility in fitting the control to a wide
range of machining centers and milling machines. Examples of these options include
provisions for handling up to eight axes, handling a wide variety of tool changers, and
handling machines with an automatic pallet changer. Further examples include the ability
to perform advanced machining functions such as probing, digitizing, and rigid tapping.

* allow machine builders to customize the CNC to conform with programming and machine
operation styles that certain users are already familiar with. Examples of these options
include the ability to customize G code assignments for EIA/ISO programming, the ability
to specify immediate/deferred fixture offsets, the ability to allow simultaneous XYZ rapid
moves on 1your machine, and the ability to select H and D codes to specify tool offsets on
the control.

Most options on the CNC can be placed in one of the following categories.

* Hardware and Software Options are control items designed to boost the performance and
flexibility of the control by: supporting special hardware (auxiliary axes, rigid tapping
spindle, or a floppy disk drive) that is installed on your machine, or by providing software
features (Calc-Assist, Macros/CPCs, etc.) that simplify the task of creating part programs
and operating your machine. Many features in this group may be purchased directly from
your machine supplier.

* Machine Supplier Settings are software settings that have been selected by your machine
builder to configure the control to be consistent with programming and operating styles
that you are already familiar with. It is important to understand that there is not a correct
or incorrect setting for these options. It is, however, important that everyone who uses the
control is aware of how these options have been configured by the machine supplier.
These settings are programmed as parameters in a non-volatile memory device known as a
Flash memory chip. This memory device acts as a table of values for the control. Once
this device is programmed or initialized, the values may not be redetermined unless the
Machine Parameter 