MANUAL NO. M-111B-
PROGRAMMING MANUAL FOR
SERIES II 2 & 3 AXIS CONTINUOUS PATH SYSTEMS

WITH BRIDGEPORT CONTROLS

S/N 651 & Up

SPECIFICATIONS

XNC2BC2CP
XNC2BC3CP

FOREWORD

This manual contains programming examples and instructions for the
effective control of a machine tool with coded punched tape. The Bridge-
port Series II machine with Bridgeport Controls 1s described in detail in the
Operation and Maintenance Manual M 110 and is illustrated in the front-

ispiece of this volume. All required procedures for programming this Incre-
mental System are contained herein.

July 1974

BI‘JW macliines

a2 textron ompsy 500 LINDLEY STREET, BRIDGEPORT, CONN. 06606




R,
oy
Sy &

I —

BRIDGEPORT SERIES II N/C MILLING MACHINE




TABLE OF CONTENTS

Section Page
I PART PROGRAMMING 1-1

1.1 Introduction 1-1

1.2 The Part Programmer , 1-2

1.3 Programming for N/C 1-3

1.4 The N/C Coordinate System 1-6

I MACHINE AND CONTROL SPECIFICATIONS 2-1
2.1 Axis Travel Ranges 2-1
2.2 Accuracy 2-1
2.3 Spindle 2-2
2.4 TFeed Range 2-5
2.5 Weight 2-5
2,6 Axial Force at Spindle 2-5
I TAPE CODES AND FORMATS 3-1
3.1 Contrel Tape 3-1
3.2 Tab Sequential Format 3-2
3.3 Programming Sheets 3-5
3.4 Block of Data Description 3-5
v MANUAL PROGRAMMING 4-1
4.1 Point-to-Point Programming 4-1
Example No. 1. Point-to-Point Drilling (2 Axis) 4-7
Example No. 2. Point-to-Point Drilling (3-Axis) 4-8
Example No, 3. End Cap, PARTNO 050115 4-10
Example No, 4. End Cap, PARTNO 050115 (Z Axis) 4-14

4.2 Continuous Path Programming 4
Example No, 5. Contour Milling a Slot 4.24
Example No, 6. Valve Seat, PARTNO 050118 4-28
Example No. 7. Plate, PARTNO 050117 4-31

v COMPUTER ASSISTED PART PROGRAMMING 5-1
5.1 Fundamentals of APT 5-4
5.2 Organization of APT 5-11
5.3 Postprocessor Vocabulary 5-15
5.4 Notes on Part Programming 5-317
5.5 Diagnostics 5-38
5.6 Part Program Development 5-40
APPENDIX A: NOMINAL MACHINING FEEDS AND SPEEDS A-1

APPENDIX B: GLOSSARY OF PROGRAMMING TERMS B-1




LIST OF ILLUSTRATIONS

Figure Page
1-1 Example of Positioning and Contouring 1-4
1-2 The N/C Coordinate System 1-7
1-3 The Bridgeport Coordinate System 1-8
2-1 Axis Travel Ranges 2-3 |
2-2 Accuracy Cutting Test 2-4 '
2-3 Horsepower vs Spindle Speed 2-6
2-4 Axial Force at Spindle 2-4 [
3-1 Punched Paper Tape 3-3
3-2 Bridgeport N/C Codes 3-3
3-3 Typical Block of Information 3-3
3-4 Bridgeport N/C Part Program Sheet 3-6
3-5 Arc Programming Examples 3-9
3-6 Summary of Sign Values for CW and CCW Arcs 3-10
3-7 Misprogrammed Circles 3-11
3-8 Typical Acceleration/Deceleration Curves 3-13
3-9 Minimum Axis Moves vs Feedrates 3-15
3-10 Quill Dyive Unit 3-19
3-11 Quill Cycles 3-21
4-1 Typical Classification List 4-2
4-2 Tool Length Compensation 4-3
4-3 Simplified Point-to-Point Drilling Example 4-7
4-4 Point-to-Point Drilling (3 Axis) 4-8
4-5 End Cap, PARTNO 050115 4-10
4-6 Allowance for Cutter Offset 4-19
4-7 Climb Milling vs Conventional Milling 4-20
4-8 Contour Milling a Slot 4-24
4-9 Trigonometry Example 4-25
4-10 Trigonometry Example ' 4-26
4-11 General Solution of Linc-Line Intersection 4-27
4-12 Valve Seat, PARTNO 050118 4-28
4-13 Plate, PARTNO 050117 4-51
4-14 Plate, Cutter Path and Program Dimensions 4-52 (
5-1 Typical N/C Operation Sequence Flow Chart 5-8
5-2 APT System Flow Diagram 5-11






