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%, 3-4

*halted, 3-4

.8, 7-3

0 stop bits, 9-4

1 stop bit, 8-4
110 baud, 8-3
1200 baud, 9-3
150 baud, 9-3
19200 baud, 9-3

2 stop bits, 89-4
2400 baud, 9-3

300 baud, 9-3

4800 baud, 9-3

5 bit data, 9-4

6 bit data, 9-4
600 baud, 9-3

7 bit data, 9-4

8 bit data, 8-4

-

9600 baud, 8-3

—A—

abs, 34, 3-8

absfinc, 3-8, 4-5

absolute mode, 1-3, 3-8

absolute mode key, 2-2

absolute mode selection, 3-8
absolute positioning, 1-3, 3-7
absolute positions, 3-7

absolute zero, 3-8

absolute zero reference, 3-8, 3-9
absolute zero reference point, 1-3
absolute zero reference, keying in, 3-9
activating a plane, 3-11

activating a tool, 3-10, 4-11
activating dro mode, 3-5

activating manual mode feed, 3-8
activating manual mode rapid, 3-6
activating servos, 3-2

activating the geometry calculator, 10-7
activating the math calculator, 10-1
activating the test link screen, 9-6
activating the triangle calculator, 10-5
activating tool #0, 4-11

activating tool compensation, 4-12
active function, 2-4

active function keys, 2-4

active labels, 6-1

active mode indication, 4-5

active plane, 4-17

active tool, 3-4

actual feedrate, 3-7

adding, 10-3

adding blocks to programs, 4-10
adding two numbers, 10-3
addition, 10-3

adjusting draw, 5-8

adjusting feedrate, 3-7

adjusting rapid move speed, 3-7
angle and radius, 4-25

angle measurements, 1-10

angle radius graphic menu, 4-25 -
angle radius template, 4-26

angle references, 1-13

angular measurements, 1-10

arc, 3-4

arc (center - angle) graphic menu, 4-40
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arc (center - end point) graphic menu, 4-36 calling subprograms from the main program, 4-
arc (endpoint - radius) graphic menu, 4-34 103

arc directions, 1-13

arc hot key, 2-2

arc template, 4-36, 4-37, 4-40
arc to arc corner rounding, 1-12
arcs, 4-32

arrow keys, 2-3, 2-6

ascii, 8-

ascii chart, 2-56

ascii charts, 2-6

ascii pop-up chart, 2-8
asterisk, 2-2, 4-8

asterisk key, 4-8

asterisk removal, 4-8
automatic, 6-1

automatic draw restart, 5-7
axes approach, 4-61

axes of motion, 1-1

axes of rotation, 4-90

axis descriptions, 1-1

—B—

ball end mili, 1-10

ball end mill diameter compensation, 1-10
ball end mill length offset, 1-10

hasic drill cycles, 446

basics, 1-1

baud rate, 9-1, 8-3

binary, 9-5

blank entry fieids, 4-10

blank fields, 4-10

biend, 1-11

block, 3-4

biock format, 4-108

block number, 3-4

block syntax, 4-108

blocks, 4-5

boit hole cycle, 4-59

bolt hole pattern screen diagram, 4-59
buffer, 9-8, -9

—C—

calculator basics, 10-2
calculator memory, 10-1

caiib z, 8-4

call a loop, 4-104

call a loop subprogram, 4-104
call subprograms, 4-103
caliing subprograms, 4-103

cancel feedrate change, 3-7
cancel mdi, 3-15

canceiing a single step run, 6-2
canceling an auto run, 6-4
canceling draw, 5-3

canceling edits, 4-6

canned cycle library, 4-1
canned cycles, 4-46, 4-61
chamfering, 1-13

change draw views, 5-1

change hole dimensions, 4-48, 4-49, 4-51, 4-53

change scales, 5-1

changing absolute zero, 4-14
changing draw views, 5-11
changing letters, 2-7

changing move mode, 3-13
changing program screen, 7-1
changing tool page values, 8-3
checking disks for lost data, 7-15
choosing program names, 7-2
circle tools, 10-12

circuiar moves, 1-13

circular pocket cycle, 4-74
circular pocket cycie graphic menu, 4-74
circular profile, 4-67

circular profile graphic menu, 4-67
tleaning up inside diameter, 4-80
clear display, 5-7

clear key, 2-3

clear tool page entries, 11-7
clearing a program, 6-5

ciearing entries, 2-6

clearing messages, 2-8

clearing tool page values, 8-4
clearing tools, 8-4

clockwise direction, 1-10

closing blocks, 4-10

cnc basics, 1-1

cne buffers, 9-9

ene console, 2-1

cnc memory, 1-1

¢olumn of numbers, 10-4

com1, 8-3

comz, 8-3

comm port, 9-3

comment hot key, 2-2
commenting out existing blocks, 4-8
comments, 4-8

communication package, 8-2
communications, 9-1, 8-2
compensation affects on end points, 1-8

o
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compensation affects on starting points, 1-9
compensation left, 1-5
compensation right, 1-5
compleied program, 3-4
configuration file, 11-1
configuration file overwrite, 11-1
conical elbows, 4-100

constructs a line, 10-11

cont, 2-8 -
continuous jog, 3-6, 3-12
continuous jogging, 3-13
conventional jog, 3-6

conventional jogging, 3-13
converting g-code programs, 7-10
converting g code programs, 7-8
converting values, 8-3

coolant, 34, 8-3

coolant functions, 8-1

coolant staus, 3-4

coordinates, 1-2

coprocessor, 11-1

copy, 7-7

copying programs, 7-7 .

copying programs into commando, 7-16
copying programs to disk drives, 7-7
corner rounding, 1-11

cornerrad, 1-11

cornerrad value, 1-11

counter bore existing holes, 4-80
counter clockwise direction, 1-10
create, 7-2

creating a subdirectory., 11-7
creating new programs, 4-3, 7-2
creep, 3-12

current jog mode, 3-4

current mode, 3-4
,current move mode, 34

curved moves, 4-32

cut through holes, 4-80

cutting direction, 4-61

—p—

d_type, 8-5

data, 9-6

data bits, 8-1, 84

data link, 8-5

data type, 9-5

date and time, 7-1

de-9, -1

deactivating dro mode, 3-5
decimal point key, 2-2
decimal points, 4-10

default feedrate, 3-7, 3-8
default name, 3-15

default plane, 4-17

define a point, 10-10

gefine circles, 10-9

define lines, 10-9

define points, 10-9

defining positions, 1-2

del, 2-7

delete, 74

deleting, 7-5

deleting a block, 4-6

deleting a program, 7-4
deleting all elements, 10-13
deleting elements, 10-12
deleting groups of programs, 7-6
deleting letters, 2-7
developing part programs, 4-1
developing programs, 4-1

dia, 3-4

diameter, 8-2

diameter compensation, 1-5
dim block, 4-10

din 41524, 11-3

direct numeric control mode, 8-9
disabled corner rounding, 1-12
disengaged servos, 3-1, 3-2
disk utilities, 7-1

disks, 7-8

display, 5-1

display modes, 7-1

display system information, 7-15
displaying program blocks, 7-4
dividing, 10-4

dividing ocne number by another, 10-4
division, 10-4

dnc, 9-8

dos, 11-1

doubling simulation size, 5-10
draw, 5-1

draw auto mode, 5-6

draw block mode, 5-6

draw display, 5-9

draw hold, 5-3

draw motion mode, 5-6

draw parameters, 5-3

draw restart, 5-7

draw screen, 5-2

draw settings, 6-6

draw simulation mode, 5-1
draw windows, 5-10

drill cycle pop-up menu, 4-46
drill patterns, 4-57
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drill program, 12-2

drillbhole block, 4-59

drilling, 4-46, 4-49, 4-51, 4-53
drilling block, 4-49, 4-51, 4-53
drilling off block, 4-48, 4-49, 4-51, 4-53
dro mode, 3-5, 4-22

dry run, 4-2

duplicating manual moves, 4-22
dwell, 3-4

dwell block, 4-14

dwell graphic menu, 4-14

dwell hot key, 2-2

dwell resolution, 4-13, 4-51
dwells, 4-13

—F—

e - stop, 3-1

e - stop button, 2-4

edit screen labels, 4-5

edit mode, 4-3

edit screen, 4-3

edited marker, 4-5

editing cnc programs on a text editor, 4-108
editing existing blocks, 4-6
editing keys, 2-2, 2-3

elbow miiling cycle moves, 4-87
elbow miling graphic menu, 4-100
elements, 10-9

ellipse, 4-42

ellipse graphic menu, 4-42
emergency shutdown, 2-4, 11-3
emergency stop, 3-1
emergency stop button, 2-4
emergency stop reset, 3-1

end biocks, 4-102

end of main block, 4-102

end of program, 4-8

end point tempiate, 4-37

ending draw at a specific block, 5-8
ending main programs, 4-103
ending subprograms, 4-104
endmain, 4-103

enter key, 2-3

entering the tool page, 8-1

entry field types, 4-10

erase, 5-7

erasing display, 5-11

error messages, 2-8

errors, 6-5

even parity, 9-4

executing feedrate change, 3-7
exercises, 12-17

exiting editor, 4-6

exiting the program editor, 4-5
extended memory, 11-1
external keyboard, 2-4

—F—

face cycle, 4-81, 4-62

face cycle tool approach, 4-62
face pocket cycle graphic menu, 4-62
facing, 4-61

facing cycles, 4-61

feed, 3-4, 3-12

feed rate, 3-4

feedrate, 3-7

feedrate adjustment, 3-7
feedrate overide, 3-4, 11-6
feedrate overide knob, 2-4
feedrate overide range, 3-7
feedrate override, 3-7

finding coordinates, 4-1
finding tools by number, 8-3
first biock, 4-1 '

first move, 4-2 ‘
fitting the dispiay to box, 5-9
floating absolute zero, 3-8
floppy disk drives, 74

floppy disks, 7-9

floppy drives, 7-17, 7-18
formatting floppy disks, 7-9
frame pocket cycle, 4-77, 4-78
frame pocket cycle graphic menu, 4-77
frame pocket cycles, 4-77
free, 4-5

front view, 5-11

function keys, 2-4

functions, 10-4

—G—

g code, 7-9

g code conversion, 7-11

g code formats, 7-11

g-code compatibility, 7-11

gcode to 51100, 7-10

geomeiry calculator, 10-1, 10-7
geometry calculator screen, 10-8
geometry list, 10-9

geometry sketch, 10-8

geometry tools, 10-8

graphic menu area, 4-5

graphic menu entry fields, 4-9
graphic menu program editor, 4-3
graphic menus, 4-5, 4-9
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graphics display, 3-3

grid line, 5-5
grid size, 5-6

—H—
halted, 3-4
halving simutation size, 5-9
handies, 3-5

hard disk drive, 11-1

hardware key, 11-2

helical threads, 4-36

highlight, 4-5

highiight bar, 2-5

highfight bars, 2-6

himem.sys, 11-1

hold, 3-4

hold key, 24

holding draw, 5-3

holding or canceiing a single step run, 8-2
holding or canceling an auto run, 6-4
holding the execution, 6-2

holding transmission / receiving operations, 9-8
hole - mill pocket graphic menu, 4-80
home, 4-14

home function, 3-8

hot keys, 2-2

— ]

ignore, 5-4

illogical caiculation, 10-2

inc, 34, 3-8

inch, 3-4

inch / mm mode changes, 4-11
inch hot key, 2-2

inch mode, 3-8

inch mode selection, 3-8
inch/mm, 4-5

inches, 3-8

incomplete entry, 2-6
incremental jog meode, 3-12
incremental mode, 3-8
incremental mode key, 2-2
incremental mode selection, 3-8
incremental positioning, 14, 3-7
incremental positions, 3-7
information, 7-15

information screen, 7-16
in-posn, 3-4

ins, 2-7

insert mode, 2-7

inserted characters, 2-7

inserting a block, 4-6

inserting letters, 2-7

inserting numbers, 2-7

insertion points, 2-7

inside profile, 4-64

inspecting programmed moves, 5-1
installation, 11-1

installation diskette, 11-2
installation procedure, 11-2
installing rs-232 cable, 9-1
intersection radius, 1-11

irregular pocket execution, 4-84
irregular pocket cycles, 4-82
iregular pocket graphic menu, 4-85
irregular pocket program, 12-4, 12-6
irregular pockets, 4-82

islands, 4-77

isometric (3d) view, 5-12

——

jog, 3-4, 3-12

jog key, 2-3

jog mode, 34

jog moves, 3-11

jog moves from a keyboard, 11-4
jog: 1, 312

iog: 10, 3-12

jogging, 3-13

jumping, 4-7

—K—

keyboard, 2-4, 11-1, 11-3
keyboard conversions, 114
keyboard equivalents, 11-4
keyboard instaliation, 11-3
keyboards, 11-3

keying in letters, 2-6

keying in text, 2-7

keypad, 2-1

keypad to keyboard conversions, 114
keypads, 2-1 -

kit, 11-2

knob pointer, 3-7

——

last biock, 4-9

left hand tool compensation, 1-6, 1-7
iength, 8-2

length offset, 1-4

lettering, 2-6

letters, 2-6
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{ibrary of programs, 7-1

iimit switch, 3-2

line tools, 10-11

line (feed) moves, 4-20-

line move graphic menu, 4-20
fine move hot key, 2-2, 4-21

line move softkey, 4-21

line to arc corner rounding, 1-12
line to line corner rounding, 1-11
list, 7-4

listing a program, 7-4

lcaded program, 3-4, 7-2

lcading a program, 7-2

loading a program for running, 7-2
loading programs, 6-1

loading programs for running, 6-1
logging to floppy disk drives, 7-4
loop, 3-4

looping subprogram, 12-7
looping subprograms, 4-101, 4-104
loops, 4-104

lcops remaining, 3-4

lost data, 7-15

—M—

m code, 4-107

m code blocks, 4-107

machine home, 4-14

machine in transit, 3-4

machine instruction, 4-1

machine operation, 3-5

machine setup, 3-1

machine shut down, 3-8, 3-10
machine software installation, 11-1
manual controt, 3-5

manual data input, 3-8, 3-14, 6-1
manual data input screen, 3-15
manual mode, 3-3

manual mode move types, 3-6
manual mode screen, 3-3

manual mode settings, 3-6
manual operation, 2-3, 3-1, 3-5
manual operation keys, 2-2, 2-3, 3-12
manual screen, 3-8

manual/auto, 3-5

manually restart, 4-13

mark all, 7-8

marking all programs, 7-5

marking and unmarking selected programs, 7-5
marking programs, 7-5

math calculator, 10-1

math calculator basics, 10-2

math caiculator softkeys, 10-2
math calculator., 10-1

math coprocessor, 11-1

math operation, 10-3
maximizing memory, 7-3
maximizing program storage, 7-3
mecode hot key, 2-2

mdi, 3-8, 3-14

mdi biocks, 3-14

mdi editor, 3-14

mdi execution, 3-15

mdi move, 3-14

mdi screen, 3-15

mdi.m, 3-15

‘measurement mode, 4-5 -

menus, 2-5

message display box, 2-8
message line, 3-3

message priority, 2-8

message storage, 2-8
messages, 2-8, 6-5

metric mode selection, 3-8
microsoft dos, 11-1

microsoft windows 3.1, 11-1
millimeters, 3-8

milling cavities, 4-87

milling cores, 4-87

mirror, 4-105

mirroring and scaling subprograms, 4-105
mirroring subprograms, 4-101
misc, 4-5

mistaken entry, 2-6

mm, 2-2, 3-4

mm mode, 3-8

modal, 3-8, 4-1

modal function, 3-6, 4-1

modal move block, 4-22

modal move graphic menu, 4-22
modal moves, 4-22

mode change block, 4-11, 4-18, 4-19
mode changes, 4-10

mode selection, 3-8

mold cycles, 4-87

mold rotation, 12-15

mold rotation graphic menu, 4-95
monitor, 2-1

monitoring mode changes, 4-5

more. . ., 4-28

move mode, 3-4, 3-12

rmove orientation, 4-24

moves towards a part, 4-2

moves with unknown endpoints, 4-24
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moving absolute zero in a program, 4-14
moving highlight bars, 2-6

moving the machine with servos off, 3-5
multiplication, 10-3

multiplying, 10-3

multiplying two numbers, 10-3

—New

names, 2-8

negative angies, 1-10
negative comerrad value, 1-13
negative motion, 1-2
negative movement, 1-1
negative radius value, 4-33
negative signs, 4-10
nesting subprograms, 4-101
new blocks, 4-6, 4-8

new program, 7-2

no move blocks, 4-10

no parity, 9-4
non-modal arc center points, 4-108
notes, 4-8
g W
odd parity, 9-4

off-line keyboard, 2-4

off-line software, 11-1

off-line software installation, 11-1

one shot move, 3-8

one shot moves, 3-13

gperating mode, 3-4

operator keys, 2-2, 2-4

option kit, 11-2

optional entry fields, 4-10

organizing programs, 4-1

organizing programs containing subprograms, 4-
103 : '

organizing tooling, 4-2

o0s/2, 111

outlines, 4-82

outside profile, 4-67

—pP—

paging through blocks, 4-7
param, 8-3

params, 5-1

parentheses, 10-4

parity, 8-1, 9-4

parms, 5-8

part programs, 4-1

part zero, 3-8

part zero location, 4-1
pattern drilt cycie, 4-57
pause, 2-4

pending messages, 2-8
permanent memory, 4-1
plane block hotkey, 4-18
plane hotkey, 2-2

plane selection, 1-13
planes, 1-13

planning programs, 4-1
pocket cycle tool compensation, 4-61
point definition, 10-10

point identification tools, 10-8
point of rotation, 4-105

point tools, 10-10

polar coordinate system, 1-3
polar coordinates, 1-3

pop up menus, 2-5

pop-up menu, 2-5

pop-up menus, 2-5

position display, 3-3

position mode, 3-7

position prompt, 4-10
positioning mode, 3-4
positive angles, 1-10

positive motion, 1-2

positive movement, 1-1
positive radius vaiue, 1-11, 4-33
positive value, 4-10

power up, 3-8, 3-10
powering down, 3-1
powering up, 3-1

presetting, 3-10

primary display area, 3-3
print 7, 7-18

printer installation, 11-1, 11-3
printing, 7-8

printing from fioppy drives, 7-18
printing programs, 7-8
program, 1-1, 4-5

program & plane block, 4-18
program area, 3-4

program block elements, 4-108
program directory, 1-1
program editor, 4-3

program error, 8-5

program fragments, 7-15
program listing, 4-5

program management, 7-1
program manager, 7-1
program name, 3-4

program names, 7-2
program screen, 7-1
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program screen display, 7-1

program screen utilities, 7-4

program space, 7-3

program storage, 7-3

program storage space, 7-3

program with rotating subprogram, 12-9

programmed coordinates, 1-5

programmed hoid, 3-4

programming - hot keys, 2-2

programming a circular pocket cycle, 4-74

programming a circular profile cycles, 4-67

programming a feed biock, 4-18

programming a feed mode, 4-18

programming a feedrate, 4-18

programming a hoile, 4-80

programming a hole - mill pocket cycle, 4-80

programming a mold rotation, 4-87

programming a move using the angle and
radius, 4-25

programming a move using the x position and
the angle, 4-27

programming a move using the x position and
the radius, 4-30

programming a move using the y position and
the angle, 4-28

programming a move using the y position and
the radius, 4-31

programming a plane mode, 4-17

programming a rapid move, 4-18

programming a return to machine home, 4-14

programming a spiral, 4-44

programming a tool change, 4-11

programming absolute / incremental mode
changes, 4-10

programming an arc using an engpoint and
radius, 4-33

programming an arc using the radius center and

" the endpoint, 4-36

programming an arc using the radius center and
the included angle, 4-39

programming an elbow milling cycle, 4-97

programming an ellipse, 4-42

programming arcs, 4-32

programming basic drill cycies, 4-46

programming canned cycles, 4-46, 4-61

programming curved moves, 4-32

programming drill pattems, 4-57

programming dwells, 4-13

programming exercises, 12-1

programming facing cycles, 4-61

programming feed moves, 4-20

programming frame pocket cycles, 4-77

programming from the part, 4-22, 4-23

programming inch / mm mode changes, 4-11

programming irregular pocket cycles, 4-82

programming keys, 2-2

programming fine (feed) moves, 4-20

prograrmming line moves, 4-20

programming m cods, 4-107

programming modal moves, 4-22

programming moves with unknown endpoints, 4-
24

programming process, 4-1

programming rapid moves, 4-19

programming rectangular pocket cycles, 4-71

programming rectangular profile cycles, 4-64

programming single moves, 3-14

programming straight moves, 4-19

programming the part's edge, 1-5

prompts, 2-6, 3-3

protocol settings, 9-5

—R—

radius, 1-11

radius center, 1-11, 1-13

ramp move, 1-8

ramp position for outside profile, 4-64, 4-67
range of travel, 3-8, 3-8

rapid, 3-4, 3-12

rapid block, 4-20

rapid move graphic menu, 4-18
rapid move hot key, 2-2

rapid move overide range, 3-7
rapid move soft key, 4-20

rapid move speed, 3-7

rapid move speed overide, 3-7
rapid moves, 4-18, 4-23
reactivating servos, 3-1

real time draw, 6-5

reaf time draw mode, 5-1

real time view, 6-5, 6-6

recalling calculator values, 10-13
receive, 9-1, 8-7, 9-0

receive box, 8-7

receiving a program, 9-7
receiving operations, 9-8
rectangular pocket cycles, 4-71
rectanguiar pocket graphic menu, 4-71
rectangular pocket program, 12-3
rectangular profile cycles, 4-64
rectangular profile graphic menu, 4-64
reference point, 10-10

remaining seconds, 3-4

rename ?, 7-17

renaming, 7-8
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renaming programs, 7-8 ' ‘ screens, 2-5
renaming programs on floppy drives, 7-17 scrolling through biocks, 4-7
repetitive operations, 4-61, 4-101 search, 6-3, 6-5
required entry fieids, 4-10 searching blocks, 4-7
resetting the (e-stop), 3-1 searching the program, 4-7
resetting the servos, 3-2 second move, 4-2
restart, 5-7 secondary display area, 3-3
restarting a program, 6-2 select, 9-7
restarting draw, 5-3 selecting a program for editing, 7-3
restore original plane, 4-17 " selecting a program for editing and utilities, 7-3
resume, 9-8 selecting a program for utilities, 7-3
return to machine home, 4-14 selecting programs, 4-3
reviewing messages, 2-8 selecting the comm port, 8-3
right triangle caiculator, 10-6 selecting the front view, 5-11
rms, 4-105 selecting the isometric (3d) view, 5-12
rotate, 4-105 selecting the side (end) view, 5-12
rotate / mitror / scale, 4-105 selecting the top view, 5-11
rotate / mirror / scale graphic menu, 4-105 send, 9-7
rotating subprograms, 4-101 sending a program, §-7
rotating xy mold rotations around z, 4-92 servo reactvation, 11-3
rotating, mirroring and scaling subprograms, 4- servo reset key, 2-3
105 _ servos, 3-1, 3-2, 11-3
rotation around the z axis, 4-93 set plane graphic menu, 4-18
rotations around x and y axes, 4-88 setting absolute zero, 3-8
rpm, 3-4, 8-3 - setting communication parameters, 8-3
rs 2744, 7-10 ) setting data bits, 94
rs-232, 7-10 setting data type, 9-5
rs-232 cable, 9-1 setling grid line, 5-5
fun, 3-4 setting parity, 5-4
run parameter, 5-7 setting part zero, 1-4, 3-8
running a program in auto, -4 setting stop bits, 9-4
running & program one step at a time, 6-1 sefting test link display modes, 9-8
running biock to block, 6-2 setting the baud rate, 9-3
running in dne, 9-8 setting the receiving display, 9-8
running mdi, 3-15 setting the transmission display, 9-8
running motion to motion, 6-2 setting tool iength offset, §-4
_running programs, 6-1 setup utility, 11-2, 11-3
setzero biock, 4-14
—S5— showing rapid lines, 5-5
s step, 56 showing tool compensation, 5-4

shutting down, 3-1
side (end) view, 5-12
sign change key, 2-2

s1100cm, 11-1

sample program #1, 12-1, 12-2
sample programs, 12-1 . .
saving changes, 4-6 simulating programs, 5-1
saving edits 4_5‘ simulation size, 5-8, 5-10
scale, 4-1 05 ‘ s!ng&e step, 6-1

scaling subprograms, 4-101, 4-105 s:?gie step screen, 6-2
scaling the display, 5-10 sketch elements, 10-8

scientific caleulator, 10-1 soft keys, 24
screen Ic:Iutter g_csir softkey functions, 4-5

en disol _ softkey labels, 24, 3-3, 4-5
22:;: 5::5 e?y;'_sz S software basics, 2-5
! software compatibility, 11-1
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software instaliation, 11-1

software option kit, 11-2

software options, 3-1, 11-2

software parameters, 5-1

software serial number, 7-16
software setting, 9-5

software upgrades, 11-2

software version, 7-16

solved triangle, 10-6

spindie, 34

spindle direction, 8-3

spindle fwd key, 2-3

spindle manual/auto switch, 3-5
spindie rev key, 2-3

spindie rpm, 3-4, 8-1, 8-3

spindie status, 3-4

spindie stop key, 2-3

spiral, 4-44

spiral geometries, 4-44

spiral graphic menu, 4-44

spiral inward, 4-44

spiral outward, 4-44

standard order of mathematic operations, 104
standard starting height, 4-2

start key, 2-4

start n#, 5-7

starting auto at a specific block, 6-5
starting draw, 5-1

starting draw at a specific block, 5-8
starting subprograms, 4-104
stepover, 4-61

stepover approach, 4-61

stepover direction, 4-61

stepover move direction, 4-82
stepover move orientation, 4-82
stepover values, 4-63, 4-72, 4-75, 4-79
stop bits, 9-1, 9-4

storing numbers in the math calculator, 10-5
storing numbers in the triangle calculator, 10-7
straight moves, 4-19

sub, 4-5, 4-104

sub#, 4-104

subdirectory, 11-7

subprogram, 2-2

subprogram call, 4-103

subprogram program structure, 4-102
subprograms, 4-101, 4-104
subtracting, 10-3

subtraction, 10-3

switching from single step to auto, 6-3
system, 7-15

system information, 7-15

system information screen, 7-16
system memory, 7-16
systern processor, 7-16

S,

table motion, 1-1

tangent radius, 1-11

tapping block, 4-55

teach mode, 3-11, 4-22

teach mode active, 4-23

teach softkey, 4-22

teaching the control line {feed) moves, 4-23
teaching the control modal moves, 4-23
teaching the control rapid moves, 4-23
template menu, 4-25

terminate and stay resident programs, 11-1
test link display modes, 9-6

test link screen, 9-6

testing the data link, 9-5

testing the iink, 9-6

text, 2.6, 2-7

text editor, 4-108

text on or of, 54

the calcuiator, 10-1

the link, 9-6

the triangle catculator, 10-5

threads, 4-36

toggle, 2-5, 4-10

toggled selections, 2-5

tool, 3-4

tool #0, 20, 3-9

tool center, 1-5

tool change position, 3-9

tool compensation, 1-5

tool diameter, 3-4

too! diameter compensation, 1-5

tool diameter compensation hot key, 2-2
tool edge, 1-5

too! length offset, 1-5, 8-1, 84

tool length offsets, 1-4

tool management, 8-1

tool motion, 1-1

tool number, 4-11, 8-2

too! on or off, 5-4

tool page, 8-1, 8-3

tool page description, 8-2

tool#, 4-48, 4-50, 4-52, 4-54, 4-104
took# block, 4-12

top view, 5-11

total blks rec, 9-8

total free user space, 7-3

total space available for the system, 7-3
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tracking mode changes, 4-5
transmission operations, 9-8
transmit, 8-1, 9-7

transmit box, 9-7

triangle calculator, 10-1, 10-6
typeover mode, 2-7

typing over letters and nurnbers, 2-7

el

uncommenting program blocks, 4-8
undeleting, 7-6

undeleting programs, 7-6
underline, 2-7

unit block, 4-11

units, 2-2, 3-8

units conversion, 10-1

units mode, 34, 4-5

units of measurement, 3-8
units setting, 3-8

unknown coordinates, 4-24
unmarking all programs, 7-6
unmarking programs, 7-5
upgrading software, 11-2
use, 5-4

user listing, 7-1

using comments, 4-8

using draw while running, 6-5
using graphic menus, 4-9
using softkeys from a keyboard, 11-3
using the edit screen, 4-3
utilities, 7-4

—\—

value required, 4-108
vga, 2-1
.viewing a plane, 1-13
viewing compensation, 1-6
viewing drilled holes, 5-3
viewing feed moves, 5-3
viewing programs, 5-1
viewing rapid moves, 5-3, 5-5
viewing selected blocks, 5-7
viewing window, 5-2

—W—

window, 5-10

windows 85, 11-1

windows nt, 11-1

word entry, 2-6

writing a comment biock, 4-8
writing blocks, 4-9

writing program blocks, 4-9, 12.18
writing programs, 4-1

—X—

x - angle graphic menu, 4-27
X - radius graphic menu, 4-29
x axis, 1-2

x axis key, 2-2

X coordinate, 1-2

X negative, 2-3

x position and the angle, 4-27
X pesition and the radius, 4-30
x positive key, 2-3

-x0, y0, z0 position, 1-2

xincr, 4-104

xoff, 9-5

xon, -5

xy, 4-5

xy axis mold rotations, 4-87
Xy plane, 4-17

xz plane, 4-17

SV

y - radius graphic menu, 4-31

y axis, 1-2

y axis key, 2-2

y coordinate, 1-2

y negative key, 2-3

y position and the angle, 4-28
y position and the radius, 4-31
y positive key, 2-3

yincr, 4-104

yz plane, 4-17

z axis, 1-2

Z axis key, 2-2

z axis part zero, 14

z axis position display, 1-5

z axis rotation subprograms, 4-94
Z coordinate, 1-2

z negative key, 2-3

2 positive key, 2-3

z0 quill position, 1-4

z0 tool #0, 1-4

zdepth, 4-47, 4-50, 4-52, 4-54
zero degree reference, 1-10
Zzoom in or out, 5-1

zooming in, 5-10
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Introduction

Introduction

Notation

This manual supports the 1100M Three Axis CNC software package.
Most of the topics in this manual are introduced by a short description
followed by specific instructions for performing the required tasks. All
example programs and training exercises are contained in Section 12 -
Sample Programs and Practice Exercises.

There are two approaches to learning a software package, read the
manual and later try to remember what it said, or go through the steps
with the manual. This manual is written as both a training guide and a
reference. We recommend all operators read the entire manual at least
once to become familiar with its contents.

All topics are not listed in the Table Of Contents. Refer to the index in the
back of the manual to find the topics not listed in the Table Of Contents.

In this manual, the 1100M Three Axis CNC is aiso referred to as the CNC
or the control.

References to specific words, labels, and prompts displayed on the CNC
are printed in bold text, the way they appear on the screen.

References to keypad and keyboard keys show the key name in

Kay
parentheses accompanied by a graphic i.e. (CAPS) ™

References to soft keys show the softkey label in boid text, adjacent to the
function key in parentheses. i.e. MANUAL (F4).
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Section 1 - 1100M Programming Concepts

Programs

A program is the set of instructions used by the CNC to direct the
machine’s movements. Each instruction is called a block. Each block
executes independently allowing a program to be stepped along one
block at a time.

Programs are stored in the CNC's memory. Programs stored in memory
are accessed from the CNC’s Program Directory. The operator can
create, delete, undelete, copy and rename programs in the CNC's
Program Directory.

Axis Descriptions

The machine moves along its axes of motion. All movements along an
axis are in either a positive or negative direction. Not all machines use
the same system for identifying axes. The descriptions here are
commeoenly used for three axes milis.

NOTE: To keep the directions straight when trying to visualize machine
movements, imagine {ool motion rather than table motion.

N

\
§

=

Y- 2 @

\ Ay —

Figure 1 - 1, Mill Axes of motion
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X Axis

Y Axis

Z Axis

Refer to Figure 1 - 1, Mill Axes of motion. Table movement along the X
axis is left and right. Positive motion is table movement to the left,
negative motion is table movement to the right.

Refer to Figure 1 - 1, Mill Axes of motion. Table movement along the Y
axis is in and out. Positive motion is table movement out, negative motion
is table movement in.

Refer to Figure 1 - 1, Mill Axes of motion. Spindle movement along the
Z axis is up and down. Positive motion is tool movement up, negative
motion is tool movements down (into the work).

Defining Positions

Tool Tip
(Reference) 8 Z+
.
4 Y+
X+
i3
Z- )’.’+ 4.0

Figure 1 - 2, Locating Positions

Refer to Figure 1 - 2, Locating Positions. The intersection ofthe X, Y
and Z axes is the reference point for defining most positions. This point is
the X0, YO, Z0 position.

Most positions are identified by X, Y, and Z coordinates. A position 2
inches left, 3 inches back, and 4 inches up has an X coordinate of X-2.0,
a Y coordinate of Y3.0, and a Z coordinate of Z4.0.

1-2
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Polar Coordinates

Position

Distance&
<
: Angle

-I 0

Absolute Zero

Figure 1 - 3, Polar Coordinate System

Refer to Figure 1 - 3, Polar Coordinate System. Sometimes when it is
not convenient to use X, Y, Z coordinates, the Polar Coordinate System
is used. Polar Coordinates can only define points that lie on a single
plane. Potar coordinates use the distance from the origin, and an angle to
locate points.

Absolute Positioning

XO  Absolute Zero Refersnce

/

L
=

i}
— ]

All Positions Measured From
An Absolute Zero Reference

ABSOLUTE

Figure 1 - 4, Absolute Positioning

Refer to Figure 1 - 4, Absolute Positioning. When the CNC is in the
Absolute Mode, all positions are measured from the Absolute Zero
Reference point. The Absolute Zero Reference is not a fixed position on

23 Aug 96
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- the machine. The Absolute Zero Reference is a point selected by the (

operator.

The operator can set the Absolute Zero Reference point (X0, Y0)
anywhere. Usually the operator sets the Absolute Zero Reference at
position that makes it easy to use the dimensions right off the blueprint.
This is also called setting the “part zero”.

The Absolute Zero Reference or part zero can be moved as often as
necessary either manually or in a program.

Incremental Positioning

First increment.

Second increment.

Third increment.

Fourth increment.

Orlgmal Location

Figure 1 - 5, Incremental Positioning

Refer to Figure 1 - 5, Incrementa)l Positioning. Incremental positions
are measured from one point to another, or from the machines present
position. This is convenient for performing an operation at regularly

spaced intervals. Incremental positions are measured from the tools
present position.

NOTE: An incremental O inch (O mm) move will not make a position
change.

Tool Length Offsets

The 20 position of the quill with no tool length offset applied, is set by the
operator. Usually it is the fully retracted position of the quill. A move to
Z0 with tool #0 active is a move to Z0 with no too! length offset applied.

Because most tools have different lengths, the Z axis part zero reference
is not set the same way it is set for the XY axes. Ideally the CNC shows
the Z axis at the Z0 position when the tip of the tool is at the part Z0

position. This is done by entering a length offset for the tool, refer to
Section 8 - Tool Management. (

1-4
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Tool# 0 9 e ™
. TOOL #1 g

x ToOL #2 TOOL #3 -
Tool _
Langth
Offset #1 Em,_'f'_ Lokt
l o w2 Q“f‘ #3
Part Zero — b
PART

Figure 1 - 6, Tool Length Offset

Refer to Figure 1 - 6, Tool Length Offset. Tool length offset is the
amount of quill travel required from Z0 tool #0 to put the tip of the tool at
the part Z0.

When tool length offsets are used, the Z axis position display indicates Z0
when the active tool is moved to the Z axis part zero position. Tool length
offsets simplify programming. To move to a position .5 inch into the work,
the operator programs a move to a Z-.5 position, regardless of the tool's
length.

Tool Diameter Compensation

NOTE: An operator should become familiar with the basic principles of
CNC before attempting to write compensated moves.

Whean tool compensation is not active, the CNC positions the tool's center
on the programmed path. This creates a problem when programming a
part profile because the cutting edge is %2 a diameter away from the path.
This problem is overcome by using tool (diameter) compensation.

When tool compensation is active, the CNC offsets the tool by %2 a
diameter to position the cutting edge of the tool on the programmed path.

This allows the operator to program the moves that cut the edge of a part
by writing moves that follow the part's profile. The operator does not need
to adjust the path to compensate for the iool's diameter.

Most moves can be compensated. The operator must specify right or left
compensation. Right or left refers to the side of the path the tool offsets
to, looking from behind the tool as it moves.

The endpoints of a compensated move are offset perpendicular to the
programmed endpoint by %z of the tool's diameter.

NOTE: The correct tool diameter must be active for tool compensation to
be accurate. Refer to Section 8 - Tool Management and Section 4 -
Writing Programs for specific information on activating tool information.

23 Aug 96
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NOTE: A knowledge of tool compehsation is not required to program any
of the CNC's canned cycies. Tool compensation is built into canned
cycles that require it.

NOTE: Simple tool compensation cannot be used with some shapes, for
example, the ellipse because of its effect on the geometry.

+—— Programmed Path

"€ Tool Path

O Tool

Left Hand Tool Compensation

LHGOM? |

Figure 1 - 7, Left Hand Tool Compensation

Refer to Figure 1 - 7, Left Hand Tool Compensation. When left hand
tool compensation is activated, the tool offsets to the left of the
programmed path (looking from behind the tool as it moves).
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+—— Programmed Path
""" < Tool Path

O Tool

Right Hand Tool Compensation —

Figure 1 - 8, Right Hand Tool Compensation

Refer to Figure 1 - 8, Right Hand Tool Compensation. When right
hand tool compensation is activated, the tool offsets to the right of the
proegrammed path (looking from behind the tool as it moves).

Tool Path Move 1

COMPZ

Figure 1 - 8, Consecutive Compensated Moves

Refer to Figure 1 - 9, Consecutive Compensated Moves . When two
consecutive moves are compensated, the tool follows the offset path for
the first move until it reaches the offset path for the second move. The
tool may intersect the offset path for the second move either before or
after the end point of the first move depending on the geometry.

23 Aug 96



1100M CNC Three Axis Programming Manual
Section 1 - 1100M Programming Concepts

ANILAM

Offset path of
ramp intersects
offset path of cut.

Tool Starts Centered
On Ramp Move

H—

Ramp move must be
at least 1/2 of a tool
diameter in length to
be effective.

|
|
A\ First cut is a left hand

Workpiece

compensated Feed move.
(Programmed along
edge of workpiece)

Ramp move programmed
to starting point of first cut.

Tool moves directly
to position perpendicular to
starting point.

Figure 1 - 10, Ramping Into a Compensated Move

Refer to Figure 1 - 10, Ramping into a Compensated Move. The

moves fo and from compensated moves are called ramp moves. The
ramp move is required to give the CNC time to change the way it positions
the tool. The ramp move must be at least % of the active tool's diameter

in length.

At the start of a ramp move the tool is centered on the programmed path.
At the end of the ramp move (starting point of the compensated move),
the tool's center is perpendicular to the starting point, and offset by % of

the tool's diameter.
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Position #1 / Position #4
(“@‘« i’_"%__._..4.._

Ramp Off —Y \Q® A

Position #2 e ¢ Position #3

Poorly Chosen Ramp Move

N Position #1 3

Position #2 » < <. Position #5
Ramp On And Ramp Off ——+——— |
| \ 4 :
Y o 4
E Start E
[ :

Position #3 > Position #4

Preffered Ramp Move

COME4

Figure 1 - 11, Ramp On/Off Choices for Milling Inside a
Square

The operator should carefully consider how compensation will affect the
position of the tool at the starting and end points of a move.

Refer to Figure 1 - 11, Ramp On/Off Choices for Milling Inside a
Square. When the compensated moves start and stop in the corner, the
tool gouges the work. This is because the tool offsets to a position
perpendicutar to the end points. if the compensated moves ramp on and
off at the side, the work isn’t gouged.

NOTE: When possible use a canned cycle to cut profiles and pockets.
The CNC automatically selects ramp on/off positions in a canned cycle.

23 Aug 96
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Using Tool Diameter Compensation and Length Offsets with Ball

End Mills

When using a ball-end mill to cut contoured surfaces, if tool diameter
compensation is used, it must be used with a tool length offset. Unlike an
end cutter, the tool length offset for a ball - end mill is not set to the tip of
the tool.

Ball End Mill Quill At Tool# 0, Z 0 Position

% Tool Diameter From Tip

Tool Length Offset
Adjusted To Ball's Center

Part Zero

Figure 1 - 12, Setting Tool Length Offset for Bal! End Mill

Refer to Figure 1 - 12, Setting Tool Length Offset for Ball End Mill.
The tool length offset for a ball - end mill should be set % of the tool's
diameter back from the tip. Refer to Section 8 - Tool Management for
details on setting tool length offsets.

Angle Measurement

Clock Y+ "
Reference | i;?nséti'ge
N 124

1% .
30\
X-—9 = 0— X+
k .30
8

[ Negative
| Angle
Y-

Figure 1 - 13, Absolute Angle Measurement

Refer to Figure 1 - 13, Absolute Angle Measurement. Angles are
measured using the 3 o'clock position as the zero degree reference.
Positive angles rotate in the counter clockwise direction, negative angles
rotate to the clockwise direction.
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Corner Rounding

Corner rounding permits the operator to radius the intersection between
consecutive moves.

To activate corner rounding, the operator keys a radius value (positive)
into the CornerRad field of the first move. When the program runs, it
blends the end point of the first move into the starting point of the second.
The blend starts where the radius is tangent to the first move, and
extends to where the radius is tangent to the second.

Corner rounding can be used between two Line moves, two Arc moves
and between Lines and Arcs (that aren’t already tangent).

Line to Line Corner Rounding

Second Move

End Point
Radius Tangent

To Second Move \

Intersection Between
Two Line Moves

Radius Tangent /

To First Move

(Radius = CornerRad Value)

First Move

Solid Line = Path Of Tool Starting Point

Figure 1 - 14, Line to Line Corner Rounding

Refer to Figure 1 - 14, Line to Line Corner Rounding. When a
CornerRad value is programmed into the first move, the CNC
automatically finds the radius center and the tangent points necessary to
calculate the tool path. The resulting tool path follows the solid line in the
figure.

23 Aug 96
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Line to Arc Corner Rounding

Intersection Between Line
Move and Arc
Radius .

Tangent -
To Line \ :

Line Move e \
Starting Point

Solid Line = Path Of Tool

(Radius = CornerRad Vaiue)

Radius
Tangent
To Arc

Arc Move
Edd Point

CORNRL_A

Figure 1 - 15, Line to Arc Corner Rounding

Refer to Figure 1 - 15, Line to Arc Corner Rounding. When a

CornerRad vaiue is programmed into the first move, the CNC
automatically finds the radius center and the tangent points necessary to
calculate the tool path. The resulting tool path follows the solid line in the

figure.

ignored.

NOTE: [f the line move is tangent to the arc move, cormner rounding will be

Arc to Arc Corner Rounding

Radius Tangent
To Both Arcs

(Radius = CornerRad Value)

First Arc
Starting
Point

Intersection Between Arcs

Solid Line = Path Of Tool

Second Arc
End Point

CORNRA_A

Figure 1 - 16, Arc to Arc Corner Rounding

1-12
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- Chamfering

Plane Selection

Refer to Figure 1 - 16, Arc to Arc Corner Rounding. When a
CornerRad value is programmed into the first move, the CNC
automatically finds the radius center and the tangent points necessary to
calculate the tool path. The resulting tool path follows the solid line in the
figure.

First Move End Point Dist.
(Second Move Starting Point)  ~'S ancle
Ay .- - -
Distance !
o Chamfer
(Distance = Negative
CornerRad Value)
Solid Line = Path Of Tool CHAMEER

Figure 1 - 17, Chamfering

Refer to Figure 1 - 17, Chamfering. Chamfering is used between two
consecutive line moves. A chamfer starts at a specified distance before
the end point of the first move. A chamfer ends the same distance away
from the starting point of the second move. Activate chamfering by keying
a negative value into the CornerRad fieid of the first move. The value
entered is the distance shown in the figure. The resulting tool path follows
the solid line in the figure.

Circular moves and tool diameter compensation are confined to the plane
selected by the user. Three planes are available, the XY plane, the XZ
plane, and the YZ plane. Ht is important to view a plane correctly when
planning a circular move. Viewing a plane from the wrong side causes
arc directions, angle references, and axis signs fo appear reversed.
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Z+
A
YZ Plane
Y- XZ Plane
N \
\\ XY Plane
X+ = / > X-

N

Y+

v
Z-

Axes are viewed from rear of the machine to show
arcs on correct side of plane.

Figure 1 - 18, Plane Identification

Refer to Figure 1 - 18, Plane Identification. The standard rule is to
view a plane looking in the negative direction along the unused axis.
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Section 2 - CNC Console and Software Basics

The Console

. C.R.T.

[ ([ ANILAM mow ]

\El
.
\

2|0
|z

» Keypad

O [E=mI]
EZI@E]%H
MEEANE

EEE=0E

| Softkeys

]

EEEEEEEEEEEEE g

\.
Figure 2 -1, CNC Console

\.

CONBDLED

Refer to Figure 2 -1, CNC Console. The CNC console consists of a
C.R.T. (a 14 in. Monochrome VGA monitor) and two keypads, one to the
right of the monitor, the other underneath.

Keypad

0] &) (8] (2] | —Programming -
HIE Hot Keys
(]
][] _— Editing Keys

R - Manual Operation
]
i | Operator Keys

10)
o)

]

S70F

-

KEYPAD2

Figure 2 -2, Keypad
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Programming - Hot Keys

Refer to Figure 2 - 2, Keypad. The keypad to the right of the monitor is

laid out in four groups.

- Programming - Hot Keys
- Program Editing Keys

- Manual Operation Keys
- Operator Keys

Refer to Table 2 -1, Prograrnming - Hot Keys. Programming / Hot

Keys are dual purpose keys. They let the operator key in position
coordinates and provide quick access to functions that speed up

programming. Hot key functions are active in the Edit and Manual Modes

when the CNC is not specifically expecting a number entry.
Table 2 -1, Programming - Hot Keys

Label or Name | Key Face Purpose
X x | Selects X axis for position inputs.
(Y) T Selects Y axis for position inputs.
{2) 2 Selects Z axis for position inputs.
(ABS/INC) (a5 ) Toggles CNC between incremental and absolute modes.
INC
(0) 0 Zero / Toggles comment asterisk in edit mode.
(1/RAPID) "1= One / Hot key for programming a Rapid move.
(2/LINE) 2 Two / Hot key for programming a Line move.
- NOTE: A Line move is a straight line move in feed.
(3/ARC) 3 Three / Hot key for programming an Arc.
TRRE
(4/FEED) 4| Four / Hot key for changing feedrate.
(5/TOOL) ? Five / Hotkey for activating tool diameter compensation
oL and length offset.
(6/MCODE) 6 Six / Hotkey for programming an M-code.
SCoOE
(7/UNIT) (7 Seven / Hotkey for toggling between inches (Inch) and
L) millimeter (MM).
(8/DWELL) 8 Eight / Hotkey for programming a Dwell.
LWL )
(8/PLANE) ] Nine / Hotkey for selecting a plane.
(+/-) 4 Sign change / Toggie key.
O . Decimal point.
2-2 23 Aug 96
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Editing Keys

Refer to Table 2 -2, Editing Keys. The editing keys are used by the
operator for editing programs.

Table 2 -2, Editing Keys

Label or Name | Key Face Purpose

(CLEAR) Clears messages, values, commands and program
blocks selected by the operator.

points around the screen.

(ENTER) Selects blocks for editing, activates menu selections,

(ARROW) Lets the operator move highlight bars and insertion
f
&) activates number entry,

Manual Operation Keys

Refer to Table 2 - 3, Manual Operation Keys. Manual Operation Keys
let the operator manually control machine movements.

Table 2 -3, Manual Operation Keys

Label or Name | Key Face Purpose

(JOG) | Cycles the CNC through manual movement modes
(JOG: RAPID, JOG: FEED, JOG: 100, JOG: 10, JOG:
1).
NOTE: The actual speed of the machine during a move

: is determined by the machine builder.

(Z+) 7 Manually moves machine in positive Z direction.

(Z-) "‘Z“‘ Manually moves machine in negative Z direction.

(Y+) - Manually moves machine in positive Y direction.

(Y-) | Manually moves machine in negative Y direction.

(X+) ? Manually moves machine in positive X direction.

(X-) " Manually moves machine in negative X direction.

(SERVO f— ‘Activates servo motors.

RESET) REsET

(SPINDLE spoL Starts spindie in a clockwise direction (viewed from the

FORWARD) Bl top of the motor) optional.

(SPINDLE o Starts spindle in a counter clockwise direction {viewed

REVERSE) i from the top of the motor) optional.

(SPINDLE - Stops the spindle.

OFF) )
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Operator Keys

Refer to Table 2 -4, Operator Keys. Operator Keys start, stop,
override feedrate, and hold the machine. They are active in both the
programmed and manual operating modes.

Table 2 -4, Operator Keys

Label or Name Key Face Purpose
(FEEDRATE @ Overrides the feedrate from 0% to 120%.
OVERIDE) ’ Overrides the rapid move rate from 0% to 100%.
(E-STOP) o The emergency stop button (E - STOP) (RED)
disconnects the machine’s servos stopping the spindle
7o and all machine movement.
(START) T The start key (GREEN) starts all machine moves except
: = jog.
(HOLD) 1=t The hold key (RED) pauses any running program or
' programmed move. Press (START)uto continue,
Soft Keys (F1) - (F10)

The soft keys (also called function keys) are located just below the
monitor and are labeled (F1) through (F10). Soft key functions are not
hard wired, their functions change with changes in mode.

The current function of each soft-key appears in the label directiy above
each key. If a softkey label is blank, the softkey has no active function. A
softkey function is only available while the label is displayed.

Optional / Off-Line Keyboard

The 1100M CNC supports an optional external keyboard. Most standard
PC computer keyboards are compatible. Refer to Section 11 -
Software, Keyboard and Printer Installation. All keypad inputs except

%*ERQ’ 3
-
the (E - STOP) “er=~ and (SERVO RESET) (=5 are available on a

keyboard.

WARNING: Emergency shutdown can not be made from a

keyboard. Press the (E - STOP) “«= button to perform

emergency shutdowns.

2-4
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Software Basics

The CNC's screens change as different modes are activated. Basic
procedures and features of the software remain the same regardiess of
the CNC's mode.

Pop-up Menus
e Basi Popup Menu,
Peckilg (activated when
Borin g softkey is pressed).
1 Dim Abe Pattern
£ s BoltHole  }co0p 7aaes
g Rapid =

7
FoR

POPUPIX

Figure 2 -3, Pop-up Menu

Refer to Figure 2 - 3, Pop-up Menu. Pop up menus are temporary
menus that let the operator make additional seiections. Pop-up menus
automatically appear where needed. Each pop-up menu contains a
highlight bar. The (ARROW) L/ 4 keys move the highiight bar up and

down the menu. The highlighted selection is activated by pressing

AMAZ

(ENTER) . Close a pop-up menu by pressing the key that activated or

e

by pressing (CLEAR) .

Screen Saver

After a set period of inactivity the CNC's screen dims to preserve the
C.R.T. Pressing any key restores the CNC to a ready status. Keystrokes
are not recognized until after the monitor is reactivated.

Toggling Selections

When the CNC prompts for a choice between one of several possible
selections, the operator can toggle between the options by pressing the

o+
(+1-} % key. This key also produces the negative sign.
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Highlight Bars

Menu screens are equipped with a highlight bar. The highlight bar lets the
operator select one of the items on the menu. Move the highlight bar up

N/
and down (or left and right} by pressing the appropriate (ARROW) as
key. Pressing (ENTER) (X! activates the highlighted selection.

Clearing Entries

Pressing (CLEAR) @ deletes all portions of an incomplete or mistaken
entry.

Operator Prompts

The CNC displays a prompt when it requires specific information. When
the CNC prompts for a text entry, an ASCII (F2) softkey appears. This
softkey activates the ASCIl Chart. The ASCIi Chart lets the operator key
letters in from the keypad.

ASCI Charts
09 ¢ / Chart
30. =
31. :;,'
—3-3—@-—34' :A: D
3 2 | Highlight
37. D
38. E
39. F

Figure 2 -4, ASCIl Chart Pop-up

Refer to Figure 2 -4, ASCII Chart Pop-up. When the CNC prompts for
a text entry, the ASCII (F2) softkey is displayed. Pressing the ASCH (F2)
softkey toggles the ASCII Chart on and off. The ASCII Chart enables the
operator to key text in from the keypad.
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The Insertion Point

The insertion point appears when the ACSII Chart is active and when
entering values on the Tool Page. The insertion point is a white underiine
that indicates where letters and numbers will be inserted.

Keying In Text

The operator must use the ASCII Chart (or a keyboard) to key in text.
Enter text using the ASCII (F2) chart as follows:

1. Press ASCI (F2) (ASCII Chart activates).

2. Using the (ARROW) Es keys, move the highlight to seiect the
desired character.

Am-Zzm

3. Press (ENTER). {selected character replaces the insertion point).

Typing Over and Inserting Letters and Numbers

The ASCII Chart has two text entry modes: “Typeover” and “Insert”. By
default the ASCII Chart runs in the Typeover Mode.

In the Typeover Mode, new characters replace characters marked by the
insertion point.

In the Insert Mode, new characters appear at the insertion point and
existing characters move to the right. The Ins (F3) softkey label is
highlighted when the CNC is in the Insert Mode.

NOTE: Program names can only be changed when entered for the first
time. Change an existing program name by renaming the program. Refen
to Section 7 - Program Management for information on naming
programs.

To put the CNC in the insert Mode:

1. When the CNC prompts for 2 name, press Ins (F3) (Ins, softkey iabel
highlights to indicate insert mode is on).

Deleting Letters

1. With the ASCII Chart active, move the insertion point to underline the
letter being deleted.

2. Press Del (F4) (selected letter disappears).

NOTE: If (CLEAR)@ is pressed, the entire word is cleared.

3. After keying in the name, press the ASCII (F2) softkey (ASCII Chart
closes).

Am-Zm

4. Press (ENTER) & (name or text is saved to the CNC).
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Messages / Error Messages

Messages generated by the CNC appear in the message area. The
message area is present in all program running modes. When the CNC
generates more than one message, the message with the highest priority
appears in the message area. The Lower priority messages remain in
memory. The MESSAGE label stays highlighted as long as pending
messages remain in memory. There are two ways to review pending
messages.

=>mr0

- Press (CLEAR) Y (current message clears, next message appears).

- Go to the MANUAL screen and press MESSAGE (F1) (MESSAGE

screen activates).

[ ) Pending

o| | X+  0.0000 | wmsm wm | gl Messages
7+ —1 |
— _——  F || Message
RS G| Immbe ey Screen

S —
T - oid
° ol Messages
L li\\\]l Il\\.ll 1l | | i1 K Cont |
L L \\\ \\ \\ -
Pending \Current o~ Message

Message Message Area
Highlight g

MESSAGE2

Figure 2 - 5, Messages Display

Refer to Figure 2 - 5, Messages Display. The MESSAGE screen lets
the operator view the last eight messages (whether or not they have been
displayed). As new messages are generated the oldest are cieared.
Messages that haven't been displayed appear above the arrows, old
messages appear below. Close the MESSAGE screen by pressing Cont
(F10).

Clear stored messages by closing the MESSAGE screen and pressing

(CLEAR) & until the MESSAGE highlight clears.
Some messages are advisory in nature, others put the CNC in hold.
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If an error holds the CNC, the operator will need to put the CNC in the
Manual Mode to correct the problem. Refer to Section 6 - Running
Programs for information on clearing halted programs.
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Section 3 - Manual Operation and Machine Setup

Powering On the CNC

The (E-STOP) a2 switch may be in or out when powering up. Start

the CNC as follows:
1.

Apply power to the CNC at the power switch located on the CNC
cabinet (startup screen activates and prompts operator to “Press F10
to continue”). _

Press the (F10) softkey (CNC displays the Software Options menu).

Using the (ARROW) 4 keys, position the highlight to select

“4. CNC Control’, and press (ENTER) (Manual Mode activates).

Shutting Down the CNC

. Press the (E-STOP) “we” (servos disengage, and control goes to

Manual Mode).

Press the EXIT (F10) softkey (CNC displays Software Options
menu).

Remove power from the CNC at the power switch located on the CNC
cabinet.

The Emergency Stop (E-STOP) Button

Pressing the (E-STOP) oz~ takes all axes and spindle servos off line

ending all machine movement.

Reset the (E-STOP) “a= by rotating the knob clockwise, in the
direction of the arrows (switch makes clicking sound when reset).

Resetting the (E-STOP) “a= does not automatically reactivate the
servos. The servos must be reset for the CNC to move the machine and

to start the spindle. Press the (SERVO RESET) to reset the servos.
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Performing an Emergency Stop

q,lt-_k = -?v:

1. Press the (E-STOP) o= (servos disengage, and control goes to
Manual Mode).

NOTE: An emergency stop cannot be performed using the keys of an off-
line keyboard.

Activating/Resetting the Servos

For safety reasons, the control powers up with the servo motors
disengaged. While the servos are off, the CNC cannot move the machine
and the spindle will not start. A “SERVO OFF !" message is generated
when the servos are disengaged. Refer to Section 2 - CNC Console
and Software Basics for reviewing messages. The servos are also

disengaged by pressing the (E-STOP) \a= or if the machine attempts
to power past a limit switch.

Reset the servos as follows:

1. If the servos were disengaged by a limit switch', manually reposition
the machine inside it's range of iravel.

2. Press the (E-STOP) g/,
3. Reset the (E-STOP) “g= by rotating it in the direction of the arrows

(switch makes a clicking sound when reset)

SERVD
4. Press (SERVO RESET) E (servos reset).

NOTE: The servos cannot be reset using the keys of an off-fine
keyboard.

Starting the Spindie

SPDL
Pressing the (SPINDLE FORWARD) and (SPINDLE REVERSE)

SRR,
keys will have no effect if the (E-STOP) N button is engaged or

_if the servos are off line.
To start the spindle:

1. Reset the (E-STOP) &= if required.
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BERVO
2. Press (SERVO RESET) @ if required.

3. Press either the (SPINDLE FORWARD) or (SPINDLE
5PDL

REVERSE) L= key.

Position Display
// Primary Display Area/ Secondary

Manual Niode Screen

-4 Display
( 1 | Area
® w‘":"% y/ o] Message Area
//
o e L MANUAL
oL 41 Softkey
11| Label

(Highlighted)

Program
Listing
& MESSAGE, o e
i ——c e
| S 7~ Softkey Labels

MANLUIALZ

Figure 3 - 1, Manual Mode Screen

Refer to Figure 3 - 1, Manual Mode Screen. The MANUAL screen is the
first control screen displayed. It is also the basic operating screen of the
CNC. All other operating screens are similar in appearance and are
selected from the MANUAL screen. To avoid confusion with the other
screens, the MANUAL (F4) softkey label is highlighted while the CNC is in
the Manual Mode.

The MANUAL screen is divided into five distinct areas.
Position Display Displays machines X, Y, and Z position
coordinates.
Primary Display Area
Displays essential operating information.
Secondary Display Area

Displays non-essential operating information.
(When Draw is activated the Secondary Display
Area is replaced by the Part Graphics Display).

Message Line Messages, prompts, and reminders are displayed
here.
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Softkey Labels These labels identify the function of the softkey {
directly underneath. Labels (and softkey functions)
change from screen to screen, a highiighted label
indicates an active mode.

Program Area Displays program blocks as they are executed.

Primary Display Area Labels

BLOCK: Current program block number.

TOOL: Active tool.

FEED: Current feed rate.

DIA: Active tool diameter.

%: Feedrate overide setting (0% to 120% for Feed

moves, 0% to 100% ) for Rapid moves.

Secondary Display Area Labels

MANUAL/AUTOIS STEP:
Current operating mode.

ABS /INC Current positioning mode.

INCH / MM Current units mode. |

PROGRAM: Name of loaded program. |

LOOP: Number of loops remaining (when running a looped
subprogram).

DWELL.: Seconds remaining in a dwell.

RPM: Spindie RPM (not installed on ali machines). May

display programmed RPM or actual RPM, refer to
builders documentation for details.

IN-POSN / RUN: Tells operator whether machine has reached an
end point or is still in transit.

HALTED/HALTED No asterisk, indicates machine is in a programmed
hold, or has completed its program. With asterisk,
indicates hold was activated by an event, or that
(HOLD) ﬂ was pressed.

FEED/RAPID/ARC  Current move mode.

JOG: Current jog mode.

SPINDLE:FWD/REV/IOFF
Spindle status (Optional). T

COOLANT: Coolant status (Optional).
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Manual Machine Operation

The two types of manual operation are available:

— Manual Operation - confrolling the machine from the keypad letting the
serves move the machine.

- DRO Mode (Digital Read Out) - Using the handles to move the
machine with the CNC servos off.

Activating DRO Mode

In the DRO Mode the machine is moved with the handles and the CNC is
used as a digital read out.

1. Press the (E-STOP)

2. (Gain access to the SPINDLE MANUAL/AUTO switch (the SPINDLE
MANUALJ/AUTO switch is usually iocated on the side of the servo
cabinet).

3. Toggle the switch to the MANUAL position {servos and spindies
disconnect).

4. Reset the (E- STOP)

5. Press the (SERVO RESET) @ (spindle reactivates).

\\Eﬂ E.jb_

NOTE: The (E-STOP) “aree” will stop the spindle in the DRO Mode.

Deactivating DRO Mode

&
B

©

R@db_

1. Press the (E-STOP) g

2. (ain access to the SPINDLE MANUAL/JAUTO swiich and move the
switch to AUTO.

3. Reset the (E-STOP) “eree”.

SERVO
4. Press the (SERVO RESET) E (servos reactivate, CNC now
operates machine).

NOTE: In this manual, all references to manual control assume the CNC
is on, and the machine is being operated from the CNC keypads.
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Manual Mode Settings

The operator can control every detail of the CNC'’s operation, not only
what it does but how it does it. Features (or settings) that remain active
for more than one operation or event are said to be modal. Modal
settings are active until changed or tumed off.

Many of the CNC's features are modal, for example, the move type
(Rapid or Feed) the actual feedrate (IPM), the units (Inch or MM) ete.

There are always at least 3 to 4 modes active at any given time.

Before making a manual move the operator should make al! of the mode
adjustments required for the machine to move properly. Modes set from
the MANUAL screen remain active if the CNC is put in a program

operating mode or until the mode is changed by the program or operator.

The following modes can be set from the MANUAL screen.

- The position mode, whether the CNC uses Absoluie or Incremental
Positioning.

- The units mode, whether the CNC counts inches or millimeters.

- The move mode, whether the CNC makes a Rapid move or a move at
a specific feedrate.

- The plane, whether the CNC is to execute an Arc move in some
specific plane.

- The active tool, what tool diameter compensation and length offsets
are applied.

The following settings can be set from the MANUAL screen.
- The location of the absolute zero reference (XY axis).
- The location of the tool change position (Z axis tool #0, Z0 position).

Refer to Section 4 - Writing Programs for information on changing
modes and settings in a program,

There are four types of moves available when the CNC is in the Manual
Mode.

, —~ Jog (Conventional)
- Jog (Continuous)
~ One Shot Move
- Manuai Data Input (MD])

Activating Manual Mode Rapid or Feed

Pressing the (JOG) m key cycles the CNC through all availabie jog
modes. Two of the jog modes (Rapid and Feed) are CNC move modes.
The active mode is displayed in the Secondary Display Area.

3-6 23 Aug 86



1100M CNC Three Axis Programming Manual HNILHM
Section 3 - Manual Operation And Machine Setup

Setting a Feedrate

The basic feedrate is manually keyed in. The feedrate can be changed at
any time manually or in a program. The CNC makes all Feed moves at

the feedrate keyed in, if the (FEEDRATE OVERRIDE)@ is set to
100%.

The feedrate keyed can be adjusted using the (FEEDRATE OVERIDE)

©. Each click of the (FEEDRATE OVERIDE) @ adjusts the feedrate
by 10%. The overide knob has a range of 0% to 120%. Aligning the knob
pointer with the white stripe sets the overide to 100%.

All moves are affected by the (FEEDRATE OVERIDE)O.
To key in a feedrate:

4
1. With the CNC in the Manual Mode, press the (4/FEED)FE22) hotkey
(FEED RATE Graphic Menu prompts for value).

2. Key in desired feedrate and press Save (F10) or (ENTER) (CNC
returns to MANUAL screen).
3. Press (START) u to execute the feedrate change
-0r-
Press MANUAL (F4) to cancel the feedrate change.

CAUTION: If the CNC is shut down, when it first powers
up again, the manufacturer's setup file will reload the
CNC’s default feedrate.

Adjusting Rapid Move Speed

The (FEEDRATE OVERIDE) @ knob also adjusts the Rapid move

speed. Every click of the (FEEDRATE OVERIDE)O adjusts the Rapid
move speed by 10% of the default speed. The overide knob gives the
operator a range of 0% to 100%. Aligning the knob pointer with the white
stripe sets the overide to 100%.

Absolute/Incremental Modes

The CNC recognizes both absolute and incremental positions and may be
switched between the two modes manually or from a program at anytime.
In the absolute mode the CNC measures all points from the Absolute Zero
Reference. In the Incremental Mode the CNC measures the next move
from its present position. The active position mode is displayed in the
Secondary Display Area.
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- ABS indicates Absoclute Mode,
- INC indicates Incremental Mode.

INOTE: The CNC always displays absolute positions. .

Activate the Absolute or Incremental Mode as follows:
1. Put the CNC in the MANUAL mode,

ABS

2. Press the (ABS/INC) (%< | key (mode changes, label changes in status
box).

Inch/MM Modes

The CNC uses two units of measurement: inches and millimeters. If the
Inch Mode is active, the CNC counts in inches. |f the Millimeter Mode is
active, the CNC counis in millimeters.

The units mode can be changed from the MANUAL screen, and by a
program.

CAUTION: When the CNC first powers up, the control loads

the default modes from the setup file.

The CNC displays the active units mode in the Secondary Display Area. .
To activate the Inch or Millimeter Mode: 3
1. With the MANUAL screen active, press the (7/UNIT)LNT ) key to

toggle the Units Mode selection (selected mode is displayed in the
Secondary Status Area).

Setting the Absolute Zero Reference (X & Y Part Zero)

The Absolute Zero Reference is the point the CNC recognizes as X0, YO
when the Absolute Positioning Mode is active. All absolute XY positions
are measured from this point. '

The CNC uses a floating Absolute Zero Reference. A fioating Absolute
Zero Reference can be located anywhere within or beyond the machines
range of travel. This lets the operator apply dimensions referenced from a
position outside the machines range of travel.

When the machine is powered up, it's present location is automatically set
as the Absolute Zero Reference. When the machine is shut down, the
position of the Absolute Zero Reference is iost. The operator can set or
change the Absolute Zero Reference manually or from within a program.

Setting the Absolute Zero Reference to a location on the part, is also
called setting Part Zero.

NOTE: The £ axis location of part zero is determined by setting tool

length offsets for each toal. ‘ B
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NOTE: The location of the Absolute Zero Reference can be restored after,
a shut down if the machine has the Home Function installed.

CAUTION: If the part zero reference is not correctly
located, the CNC will not position correctly in the
Absolute Mode.

Method 1 - Locating Machine at the Absolute Zero
Reference

1. Position the center of the spindie at the required absolute zero
reference (part zero) position.

2. With the CNC in the MANUAL mode, press (X) 3 (CNC prompts for
absolute zero reference X axis position, 0.00 displayed).

3. Press (Y) (CNC prompts for absolute zero reference Y axis
position, 0.00 displayed).

4. Press (ENTER) (displayed values are set).

Method 2 - Presetting (Keying in an Absolute Zero
Reference Position)

1. Adjust the machine’s position to some known distance from the
desired absoiute zero reference (part zero).

X
2. Press (X) (CNC prompts for absolute zero reference X axis
position, 0.00 displayed).

3. Keyin the desired X axis position {include sign) and press (Y)
(CNC prompts for absolute zero reference Y axis position, 0.00
displayed).

4. Key in the desired Y axis position (include sign) and press (ENTER)

(new values are set).

CAUTION: To enter positions, be sure to press (ENTER)

and not (START) pressing (START) starts a move

to the entered position.

NOTE: Absolute zero may be a point outside the machines actual range
of travel.
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Setting Too! Change Position (Tool #0, Z0)

Tool #0, Z0 is the Z axis zero position (Z0) with no tool length offset
applied. Tool #0, Z0 is usually the furthest point of quill retraction. The
Tool #0, ZO position is often used for too! changes or as a safe place for
making rapid XY moves.

The Z axis zero position (Z0) with any other too! active, may not be the
same position as Tool #0, Z0.

When the machine is powered up, the machines present Z axis position is
automatically set as the Tool #0, Z0 position. When the machine is shut
down, the location of Tool #0, Z0 is lost.

Set the Tool #0, Z0 position before setting tool length offsets. Changing
the iocation of the Tool #0, Z0 position will alter any existing tool length
offset settings. '

NOTE: Retuming the Z axis to the Tool #0, Z0 position before powering
down the machine, will preserve the Tool #0, Z0 setting (and tool length

offsets) for use when the machine is powered back up.

Refer to Section 1 - 1100M Programming Concepts and Section 8 -
Tool Management for more information on tool length offsets.

Method 1 - Locating Machine at Tool #0, 20

1. With the CNC in the MANUAL mode, press the (5/TOOL) =) hotkey
(CNC displays TOOL MOUNT Help Graphic).

2. Press S8ave (F10) (CNC prompts operator to “Press START or
execute MANUAL to Cancel.”).

3. Press (START) (CNC activates tool #0, length offset is
deactivated).

4. Adjust the machine to the desired tool change or tool #0, Z0 position.

F4
5. Press (Z) j (CNC prompts for absolute Z axis position, 0.00 is
displayed).

Am-zxm

6. Press (ENTER) I (displayed value is set to Z axis).

Method 2 - Presetting (Keying in a Tool #0, Z0 Position)

1. With the CNC in the MANUAL mode, go to the tool #0, Z0 position.

z
2. Press (Z) :] (CNC prompts for the absolute Z axis position, 0.00 is
displayed).

am4zm

3. Key in the Z axis position (include sign) and press (ENTER) (new
value is set).

3-10Q
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Activating a Tool

Activating a tool enables the CNC to use the length offset and diameter
value from the Tool Page. Refer to Section 4 - Writing Programs to
activate a tool in a program.

To activate a tool manually:

5
1. With the CNC in the MANUAL mode, press the (5/TOOL)T%% hot key
(CNC prompts for tool number).

2. Key in tool number, and press Save (F10) (CNC returns to Manual
mode).

3. Press (START) (tool number displayed in the Primary Display
Area is active).

- or -
press MANUAL (F4) to cancel the selection.

NOTE.: If the Z axis is moved to the Tool #0, Z0 position while another
tool is active, the Z axis position displayed on the CNC is the too!l's length
offset with the sign reversed.

Activating a Plane

By default the CNC's XY plane is active.
To change the active plane:

9
1. With the CNC in the Manua! mode, press the (S/PLANE) L=z hot key
(CNC prompts for a plane selection).

2. Press the (+/-) Zto toggle to the desired plane selection.
3. Press Save (F10) (CNC returns to Manual mode).

4. Press (START) . (selected plane is activated).
- or -
press MANUAL (F4) to cancel the selection.

Jog Moves

Jog moves are enabled at the following times:

- The CNC is in the Manual mode, the Teach mode, or the Tool Page is
active, and

- The servos are on.
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SPDL

Y+ Z+ OFF

SPDL

‘ SERVO SPDL

Z- Y- RESET FWD

Figure 3 - 2, Manual Operation Keys

Refer to Figure 3 - 2, Manual Operation Keys. The Manual Operation

Keys are used to make jog moves. There are two keys for each axis of
motion, one for the positive direction, and one for the negative direction.

Refer to Table 3 - 1, Move Mode Selections. There are five move

modes available. The actual rate for each mode is determined when the

machine is set up. Pressing the (JOG) dﬁ) key cycles the control
through the available mode choices. '

Table 3 -1, Move Mode Selections

Mode

Description

Rapid

Default rapid speed for continuous jogs. Actual speed
determined at machine setup.

Feed

Continuous jog at current feedrate.

Jog: 100

Conventional jog mode, increment set to 100 times
resolution of machine.

Jog: 10

Conventional jog mode, increment set to 10 times
resolution of machine.

Jog: 1

Conventional jog mode, increment set to actual resolution
of machine.

The operator can change the jog mode anytime the control is in the

Manual mode.

Changing the Jog Mode

To change the jog mode:

1. With the CNC in the Manua! mode, press (JOG) (mode selection
toggles, selected mode is displayed in Secondary Display Area).

3-12
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Repeatedly pressing the (JOG) dﬂ]

the jog mode selections.

key cycles the CNC through all of

NOTE: The operator can change the Jog Mode when the CNC is in

Manual Mode, Teach Mode or from the Tool Page.

Jogging the Machine (Conventional)
1. With the CNC in the Manual Mode, the Teach Mode, or the Tool Page,

use the (JOG) m key to toggle through the move mode choices until
JOG: 1,JOG: 10, or JOG: 100 is visible in the Secondary Display

Area.

2. Press (X+) El.or' Xy LS

axis).

Jogging the Machine (Continuous)
1. With the CNC in the Manual Mode, the Teach Mode, or from the Tool

One Shot Moves

or (Y+)

Y+

or (Y-}

Y-

or (Z+)

i+

Page, use the (JOG)m key to toggle through the move mode
choices until JOG: Rapid or JOG: Feed is displayed in the

Secondary Display Area.

2. Press (X+)or o) LS

or (Y+)

Y+

or {Y-)

3 or (Z+)

Z+

or

b A
(Z-) j for desired axis and direction (machine jogs along selected

or

Z . .
(Z-) for desired axis and direction {movement occurs as long as

key is pressed).

in the Manual Mode, the operator can position the machine using one
shot moves. A one shot move can be either an Absolute or Incremental
move at a Rapid or Feed rate. Hot Key functions are also available for

one shot moves.

Perform a one shot move as follows:

" 1. Place the CNC in Manual Mode.

2. Using the (JOG) m key, select a move mode.

NOTE: Any Jog: selection other than Rapid will cause the move to be

done in Feed.

ABS

3. Using the (ABS/INC) UM key, select either the Absolute (ABS) or

incremental (INC) positioning mode.
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4. Press (X) —J and key in position.

5. Press (Y) ) and key in position.

6. Press (Z) and key in position.

7. Press (START) U]

NOTE: One shot moves can be paused by pressing (HOLD)[E'J and

continued by pressing (START) ! . The move can be canceled
altogether by pressing MANUAL (F4).

CAUTION: To start a one shot move, be sure to press

-

(START) and not (ENTER) . Pressing (ENTER) &) will
move the Absolute Zero Reference to the position keyed
in,

1
NOTE: One shot moves can also be done using the (1/RAPID)=z] and

2
(2/LINE) L= hotkeys. Be sure to activate the required positioning mode
(Absolute or Incremental) prior to selecting the move,

Manual Data Input (MDI)

MDI provides a quick way for the operator to program a single move, or a
series of moves that may only be used only once. Although MDI requires
a knowledge of programming, it is introduced in this section because its
technically a manual operation. Refer to Section 4 - Writing Programs
for instructions on writing MDI moves,

NOTE: The Manual Data Input Mode gives the operator access to alt
programming options and could be used to write a complete part program.

MDI blocks are stored in a permanent program named “MDLM". MDI
blocks are written the same way program blocks are written. The MDI
editor has all the same features as the regular program editor. Draw can
be used to view an MDI move before running.

3-14 23 Aug 96




1100M CNC Three Axis Programniing Manual HN“.HM
Section 3 - Manual Operation And Machine Setup l

Program: MDI.M
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Figure 3 - 3, Manual Data Input (MD!) Screen

Refer to Figure 3 - 3, Manual Data Input (MDI} Screen. The moves in
MDI remain in the MDI.M program until cleared or edited. An MDI can be
run as often as necessary.

If the MDIL.M program is accidentally deleted, the CNC will automatically
create a new one the next time the MDI Mode is activated.

The MDI screen is very similar to the Edit screen. When the CNC is in
the MDI Mode, the program name “MDI.M" appears in the upper left hand
corner of the screen (next to the Program label).

The moves in an MDI can be saved as a program by renaming the MDI.M
program. Refer to Section 7 - Program Management, for instructions
oh renaming programs.

To run an MDI:

1. From the MANUAL screen press MDI (F7) (CNC displays the
Program Editor).

NOTE: Observe the default name “MDILM" in the right hand corner Of the
status line.

2. Key in required program biocks.
3. Run Draw to view the move if necessary.
4. Press Exit (F10) (CNC returns to MANUAL screen).

5. Press (START) (MDI] executes).
. or
Press MANUAL (F4) to cancel MDI.
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Section 4 - Writing Programs

Program Basics

A program is a precise sequence of machine instructions. Each program
consists of blocks of instruction that direct the machine's movements.
Every program is given a unique name for identification. Every block is
automatically numbered by the CNC.

A program can control every detail of the CNC’s operation, not only what
it does but how it does it.

Features (or settings) that remain active for more than one operation or
event are said to be modal. Modal settings are active until changed or
turned off. Many of the CNC's features are modal, for example: the move
type (Rapid or Feed); the actual feedrate (IPM); the units (inch or MM);
etc.

There are always at least 3 to 4 modes active at any given time.

The operator writes programs using combinations of moves, mode
changes and canned cycles. The CNC has a built in library of canned
cycles stored in its permanent memory. '

Developing Part Programs

The most important part of writing a CNC program is the planning. The
following guidelines are provided to help a first time programmer organize
the process.

First, the operator needs to decide how to clamp the part and where to set
Part Zero (the Absolute Zero Reference). Part Zero is best located at a
point on the work positively positioned by the clamping fixture. This
allows consistent machining of subsequent parts. Since absolute
positions are defined from Part Zero, its iocation should be selected to
permit direct application of dimensions off a print.

The operator also needs to decide what tocls are required and to set the
iength offset for each tool. It may be necessary to adjust the position of
the knee so that the longest tool will clear the top of the part in a Rapid,
Tool #0 move to Z0. Treat tool information like part of the program.
Sitting down with the blueprint, choosing a Part Zero and jotting down the
moves, positions and tools needed to cut the part, will speed up the
programming process. The CNC has a calculator specifically designed -
for finding coordinates on cornplex geometric shapes, refer to Section 10
~ The Calculator.

To develop & part program:

1. Enter the Program Directory {the PROGRAM screen) and create the
program for the part (refer to Section 7 - Program Management).

2. Enter the Program Editor (the Edit screen) to open the new program
and start writing blocks (refer to Section 4 - Writing Programs).
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3.

The first block in a program is usually an Absolute Mode block.
Putting the CNC in the Absolute Mode at the start of a program
enables absolute positioning right away. The Incremental Mode is
usually only used when specifically needed.

The first move of the program is usually a Rapid move to Tool #0, Z0
to fully retract the quill for the next move.

The second move is a Rapid move tc a convenient part change
position (home).

NOTE: The same two moves, a Rapid to Tool #0, Z0 and a Rapid to the
part change position, are used at the start and end of the program. This
way, the program starts and ends at the part change position.

7.

Moves towards a part should be done in two steps, a Rapid X, Y move
at a clear height, followed by a Z move to 0.1 inch (2mm). above the
surface of the cut (standard starting height). The first tool mount and
cutter compensation can activated in this move (if needed).

NOTE: Programming tool changes in separate blocks makes them easier
to find. '

8.

10.

1.

12

13.

14.

The remaining blocks in the program are the moves, cycles and tool
changes required to machine the part.

The last two blocks of the program should be a Rapid move to Too!
#0, Z0, followed by a Rapid X, Y move to the same part change
position used at the start of the program.

Once written, the program can be checked by putting the CNC in the
Draw Graphics Mode and running a Draw Simulation. Refer to
Section 5 - Viewing Programs With Draw. Running a Draw
simulation will let the operator view the program’s moves for errors.

At this point, the operator can clamp the work on the table.

The operator now goes to the MANUAL screen and sets a Part Zero
{the position of the Absolute Zero Reference) to a convenient point on
the part, refer to Section 3 - Manual Operation and Machine

Setup.

The operator then goes to the tool page and organizes the tooling.
Each tool is assigned a number (probably in the order of use) and
length offsets and too!l diameters are entered, refer to Section 8 -
Tool Management.

Before atternpting to cut a part, the operator should do some type of
dry run. There are a several ways to get a ciose look at the
programmed moves. The program can be run from motion to motion,
holding between each move. The program can be run from block to
block, holding between each block. The program can be run with no
tools installed, or with a tool installed, but the knee lowered so the tool
never contacts the work.

4-2
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15. After the program is tested, it is ready for production. Developing and
testing a program represents an investment in time. Programs can be
copied to a floppy disk for safe keeping, refer to Section 7 - Program

Management.

Using the Edit Screen |

Program blocks are written using the CNC's Graphic Menu Program
Editor (the EDIT screen). Activating the Program Editor puts the CNC in
the Edit Mode, Programs must be created before they can be edited or
written. Refer to Section 7 - Program Management for instructions on
creating new programs.

The Program Editor can be activated from the Program Directory or the
MANUAL screen. When the Program Editor is activated from the
Program Directory, the selected program is opened for editing. When the
Program Editor is activated from the MANUAL screen, only a program
loaded for execution will be opened for editing.

All programming procedures in this section of the manual are written
assuming that the CNC is already in the Edit Mode.

Activating the Program Editor
Method #1, From the Program Directory

1. From the Program Directory, use the (ARROW)% keys to move the
highlight to select the program for editing and press Edit (F4),
(program editor opens selected program for editing).

Method #2, From the Manual Screen

1. From the MANUAL screen, press EDIT (F4). i a program is already
loaded for execution, the editor will open it for editing. if no program is
loaded, the CNC will display a “No Program Selected !" message.
Press PROGRAM (F2) to activate the Program Directory and use
Method #1.
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The Program Editor Screen

Program Name

(edited) Marker

Program Size (Biocks)

Available Memory

—— Active Units Mode
Active Positioning Mode

I Active Plane

4-4

s
i [Picoram: TXLM Tedited], Blck: 1% Troe LIRAVE Bk A RV A
=] =
1 Dim Abs
Z2* .5 DRILL
3] BasicDrill ZDepth -0.6500 StartHgt -0.6000 Tool*1
4 Rapd ¥ 1.D0CD ¥ -B00C
5 X 2.0000
6 Diminer
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| . w
Graphic Menu
Display Area
Program Listing
Softkey Labels
Highlight
Figure 4 - 1. Program Editor
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Saving Edits

Refer to Figure 4 - 1. Program Editor. The Program Editor monitors
mode changes as they are written into a program. The mode indicators
displayed in the Program Editor indicate the active modes of the CNC
when it has executed the program to the highlighted block.

Graphic Menus for writing and editing program blocks are customized for
the CNC's active modes when required (this is useful when programming
Arcs in different planes).

Program Editor's features are described as follows:

Program Name Name of program opened for editing.

(edited) Marker The {edited) marker indicates the program has
been edited and the edits haven't been saved.

Program Size Number of blocks in the program.
Available Memory Amount of room remaining in the Editor's memory.
Active Plane Current operating plane (XY, XZ, YZ).
Active Positioning Mode
Current measurement mode (Abs, Inc).
Active Units Mode
Current units mode (inch, MM).
Graphic Menu Area Area for displaying Graphic Menus.

Program Listing Current listing of the blocks in the program, if
program has been edited, listing refiects edits,

Highlight Lets operator select a block for editing and acts as
an insertion marker for adding new blocks. The
CNC tracks program mode changes up to this point
in the program listing.

Softkey Labels These labels define the softkey functions. Three
sets of softkeys are available. The default set
(normally visible), the Misc softkeys (activated by
pressing Misc (F9)) and the Sub softkeys
(activated by pressing Sub (F8)).

Although the program listing displays edits as soon as they are made, the
edits are not saved until the editor is properly exited. If the (edited)
marker is visible at the top of the Program Editor, the open program
contains unsaved edits.

To save edits:

1. With the CNC in the Edit Mode, press Exit (F10) (CNC returns to the
Program Directory, all edits are saved).

23 Aug 96

4-5



1100M CNC Three Axis Programming Manual HNII.nM
Section 4 - Writing Programs ‘

Canceling Unsaved Edits
If the edits have not been saved they can be canceled.
To cancel unsaved edits:

1. With the CNC in the Edit Mode, press Misc (F9) (Misc softkey {abels
are activated).

2, Press Quit (F8) {a “WARNING: Program has been edited. Sure
you want to QUIT?” message appears, softkey labels change).

3. Press Yes (F1) (CNC retumns to the Program Directory, all edits are
lost).

«OF =
Press No (F2) (no action is taken).
Deleting a Block

To delete a program block:
2%

1. With the CNC in the Edit Mode, use the (ARROW)

keys to move
the highlight to select the block being deleted.

2. Press (CLEAR) it (selected block is cleared from the listing, block
numbering is adjusted).

Inserting a Block

N
1. With the CNC in the Edit Mode, use the (ARROW): fs keys fo move
the highlight to select the block that will follow the inserted block.

2. Program the new block., When the new block is saved, it is inserted in

front of the highlighted block. All of the blocks are automatically
renumbered.

. Editing (Re-editing) Blocks

1. With the CNC in the Edit Mode, use the (ARRO\N)% keys to move
the highlight to select the block being edited.

2. Press (ENTER) : , if the existing block is a move or cycle, the original

M
Graphic Menu is re-opened for editing. Use the (ARROW)! 4;4 keys
to move the highlight to the entry fieids requiring changes. Press

(CLEAR) X to erase existing values and key in new ones. When all
changes have been made, press Save (F10) to ciose the block.
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When the program block's Graphic Menu only offers a simple
selection between two modes, highlighting the block and pressing

(ENTER) toggles the block to the other selection.

Searching Blocks for Words or Numbers
Use Search to have the CNC search the program for a particular block
number, or word. Search only searches forward in the program.

1. With the CNC in the Edit Mode, Press Misc (F9) (softkey secondary
functions appear).

2. Press Search (F3) (CNC prompts for block number or word).
3. Key in block number, or word using the ASCII Chart.

4. Press (ENTER) (&) (CNC searches and highlights the next block found
containing word or block number).

NOTE: Refer to Section -2 CNC Console and Software Basics for
ASCIl Chart instructions.

Scrolling the Program Listing

7

With the CNC in the Edit Mode, use the up and down (ARROW)E keys
to scroll the program listing up and down for viewing.

Paging Through the Program Listing

With long programs it is faster to advance the program listing up and
down a page at time.

1. With the CNC in the Edit Mode, Press Misc (F9) (softkey secondary
functions appear).

2. Page forward or backward by pressing the PgUp (F4) or PgDln (F5)
keys.

3. Press Prev (F9) (Program Editor default softkeys return).

Jumping to First or Last Block in the Program
To jump to the first or last biocks of the program listing:

1. With the CNC in the Edit Mode, press Misc. (FQ) (softkey secondary
functions appear).

2. Press Begin (F8) (program listing displays the first block of the
program).

-0r-

Press End (F7) (program listing displays last block of program).
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Using Comments

Comments containing setup and tooling notes can be added to a
program. Comments are displayed on the screen as the program runs,
but are not executed by the control.

Program blocks can be converted to comments. |t is sometimes helpful to
comment out specific program blocks when troubleshooting a program.
When a program block is commented out, the CNC will ignore it.

Comment blocks are displayed in the program listing with an

*
asterisk, foliowing the block number.

Writing a Comment Block
1. With the CNC in the Edit Mode, press Misc. (F9) (softkey secondary
functions appear).

2. Press Comment (F2) (CNC prompts for a comment, ASCII softkey
label appears).

3. Use the ASCII Chart to key in comments.

NOTE: The asterisk after the block number tells the CNC to ignore the
comment.

NOTE:. Referto Section - 2 CNC Console and Software Basics for
ASCII Chart instructions.

Commenting Out Existing Blocks

1. With the CNC in the Edit Mode, position the highlight to select the
block being commented out.

*
2. Press the (ZERO) ° key (asterisk  is placed after block number).

NOTE: Off line keyboard users must use the (ZERO) key, to toggle the
asterisk on or off. A keyboard asterisk key will not work.

Uncommenting a Program Block

1. With the CNC in the Edit Mode, position the highlighf to select the
block being uncommented (having the comment asterisk removed).

*
2. Press the (ZERO) E key (asterisk, that followed the block
number is removed).

NOTE: Off line keyboard users must use the (ZERO) key, to toggle the
asterisk on or off. The keyboard asterisk key will not work.
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Writing Program Blocks

Selecting 2 move type, a mode, or a cycle from any of the CNC's
hotkeys, softkeys, or a pop-up menus activates a Graphic Menu for
writing the block. Once the Graphic Menu is completed and saved, the
new block is added to the program listing.

When starting a new program, only the “<End Of Program>" is visible in
the program listing. This is always the last line of the program. As new
blocks are added, they are autornatically numbered and inserted in front
of the “<End Of Program>" line.

Using Graphic Menus

Block Name
Highlight
Entry Field Label
(Enter Value
When Highlighted)
Labled Graphic
7 7 )
r v 1 \
Program: EX1.M 2 178,492 inch  Abs . XY
FRAME
XCenler FinStock tsaina nt?! Outside
=] 'é’garé\_}zr RampFeed ‘—n'_l_e sacius =]

e I

LlandWid 00000  Tool *\ .

%ﬁn 0- 0800 _] Island

InsideRad 0.0000 * Width

OutsideRad

FramWidth 0.0000 Stepover

Stepover

DeptCut \ "—Insideﬁadlus

™ ™~ ]

\\ Required Value
(Zeros Indicate Field
Cannot Be Left Blank)

Value Optional
(Field Initially Blank)

Figure 4 - 2, Sample Graphic Menu
Refer to Figure 4 - 2, Sample Graphic Menu. The Program Editor

displays full screen Graphic Menus for writing and editing program blocks.

When a Graphic Menu is first displayed, the first entry fieid is highlighted.
Once a field is highlighted, it will accept a value or selection made by the

operator. Pressing (ENTER) (&) advances the highlight to the next entry
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No Move Blocks

)

field. Pressing (ENTER) (2] from the last entry field closes the block and
adds it to the program. Pressing Save (F10) from any entry field, also
closes the block and adds it to the program. Move the highlight from field

to field using the (ARROW) ¢ keys. Entry fields can be filled in any

order. Pressing the (CLEAR) key clears the value in the highlighted
field.

There are two types of entry fields in a Graphic Menu.

- Optional entry fields - these fields are completely blank when the
Graphic Menu is first displayed.

- Required entry fields - these fields contain “0.000" when the Graphic
Menu is first displayed.

Required entry fields cannot be left blank. The value can remain “0.000"
(zero) if appropriate. If a required entry field is left blank, the CNC still
writes the block, but when the block is executed, it holds the machine and
generates an error message.

Optional entry fields don’t require a value. When left blank, a default
value or position is usually assumed. If the optional field is a position, the
value defaults to the current position. If the optional field is a mode or tool
change, the current mode and tool remain active. If the optiona! field is an
angle, the value defaults to 0.0 degrees.

The operator must remember to key in decimal points and negative signs
where needed. The CNC assumes a positive value if no negative sign is
keyed in.

+ +
Use the (+/-) - key, to insert a negative sign. The (+/-) 7 key is also

used to toggle the selection in entry fields that only offer specific choices
(for example Cw or Cew).

Blocks that do not initiate machine moves are called no move blocks. No
move blocks set modes, activate tools, set feedrates etc.

Programming an Absolute / Incremental Mode Change

A Dim block puts the CNC in either the Absolute or Incremental Mode.
The field entries for a Dim block are Abs or Incr respectively.

To Program a Dim block:

ABS
1. With the CNC in the Edit Mode, press (ABSIINC)M (SET
INCR/ABS DIMENSION Graphic Menu prompts operator to select
Abs or Incr).

LS
2. Toggle the choice using the (+/-) % key.
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3. Press Save (F10) or (ENTER) (8] (Dim block is added to the program
listing). :

Programming an Iinch/MM Mode Change

A Unit block puts the CNC in either the inches or Millimeter Mode. The
field entries for a Unit block are Inch and MM respectively.

L
1. With the CNC in the Edit Mode, press (7/UNIT)NTJ (SET INCH/MM
UNIT Graphic Menu prompts operator to select inch or MM).

2. Toggle the choice using (+/-) 7 key.

3. Press Save (F10) or (ENTER) (& (Unit block is added to the program
listing).

Programming a Tool Change (Activating a Tool)

Tools are identified by tool number, Activating a tool activates the length
offset and diameter compensation values listed on the like numbered row
of the Tool Page. Refer to Section 8 - Tool Management for information
on the Tool Page. Listed coolant and spindle operations are also
activated (on machines that control these features).

Active tool values remain in effect until a different tool is activated. Tool
values only need to be activated once per tool change.

Never activate a tool while tool compensation is active. Turn tool
compensation off and ramp off first.

NOTE: Tool numbers can be programmed into most moves. Do not
program tool information into more blocks than necessary. Each time a
tool is activated the CNC will hold the program to permit installation of the
new tool. Programming unnecessary tool changes will slow down the
operation of the program.

Activating Tool #0 sets tool length offset and diameter compensation to

0.0.

The steps in a typical tool change are as follows:

1. Program a Rapid Z0.000, Tool #0 to cancel the length offsets and
retract the quill to a safe position.

2. Program a Rapid move to the tool change X, Y position.

3. Program a block to activate the required tool. When executed, the

spindie and cootant will stop so the operator can change the tool (on
machines that control these features). When the tool change is

complete, the operator presses (START) . When the program is
restarted, the new diameter, length offset, spindle RPM and direction
(if applicable) and coolant {if applicable) are activated.
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NOTE: A move to Tool #0 Z0 will only retract the Z axis if the CNC is in
the Absolute Mode. An incremental 0 inch (mm) move will not make a
position change.

NOTE: Programming tool changes in separate blocks makes them easier
to find in the program.

To program a block to activate a tool:

5
1. With the CNC in the Edit Mode, press (5/TOOL)™L (TOOL MOUNT
Graphic Menu prompts for Tool #).

2. Key in tool number and press (ENTER)(T ool# block is added to the
program listing). -

Activating Tool Diameter Compensation

Most move types can be compensated. Compensation is modal, it must
be turned on before it is used and turned off when it is no longer needed.

Compensation can only be turned on/off in Rapid or Line move blocks.
The move that turns compensation on/off should also be the ramp move
required to adjust the tool's center. Refer to Section 1 - 1100M
Programming Concepts for information on how too! compensation runs.

Tool compensation is activated by toggling the ToolComp selection in a
Rapid or Line Graphic Menu. There are 3 ToolComp choices:

- Left (of the path)
- Right {(of the path)
- Off (turn compensation off)

If the field is left blank (blank by default) the current compensation status
is unaffected.

Once tool compensation is activated, all of the following moves are
compensated until it is turned off in a Rapid or Line move. The correct
tool diameter (Tool #) must be active when compensation is turned on
(activating both in the same block is ok). Do not activate a new too}
diameter while compensation is active. Turn off the compensation and
ramp off first.

Tool compensation is built into many canned cycles. Cycles with built in
compensation activate and deactivate compensation automatically. The
correct tool diameter must be active for these cycles to be accurate. The
required tool can be activated within the cycle. Refer to Table 4 -1,
Move and Cycle Compensation Requirements for a list of move and
cycle compensation requirements.
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Table 4 - 1, Move and Cycle Compensation Requirements

Move or Cycle Program a Rapid or Line Compensation is activated
move to activate tool comp | and deactivated
before. Correct tool automatically. Correct tool
diameter must be active. diameter must be active.

Rapid X —_

Line X -—

Modal X —

Arc X —

Ellipse X -

(has special requirements
refer to Programming an
Ellipse)

Spiral — -
(no compensation available)

>

Face —
(only affects stepover)

Rectangular Profile Cycle —

Circular Profile Cycle —

Rectangular Pocket Cycle —

Circular Pocket Cycle —

Frame Pocket Cycle —

Irregular Pocket Cycle -—

> ¢ |3 3¢ [ >¢ [>¢ 1<

Mold Rotation Cycle -

(has special requirements
refer to Programming a Mold
Rotation)

Elbow Mold Cycle — —
(no compensation available)

Programming a Dwell

When the CNC executes a Dwell block, it pauses for the programmed
length of time. To program a Dwell key in the time in seconds. Dwell
resolution is one tenth (0.1) of a second. |f the operator keys in 0.0
seconds, the CNC will Dwell until restarted. The control is restarted by

pressing the (START) key.
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To program a Dwell:

Method 1, Using Hot Keys

8.
1. With the CNC in the Edit Mode, press (8/DWELL)™*Y (DWELL
Graphic Menu prompts for length of time in seconds).

2. Key in seconds and press (ENTER) (&) (Dwell block is added to
program listing).

Method 2, Using Soft Keys
1. With the CNC in the Edit Mode, press Sub (F8) (secondary softkey
functions appear).

2. Press Dwell (F7) (DWELL Graphic Menu prompts for length of time in
seconds).

Blid

3. Key in the seconds and press (ENTER) (&) {Dwell block is added to
program listing).

Programming a Return to Machine Home

A Home block returns the CNC to a permanent reference position and
sets the Absolute Zero Reference at that point. Home could be set up to
work any number of ways depending on what options the builder elected
to install. Check with the machine builder for detailed information.

Changing/Setting the Absolute Zero Reference in a Program

NOTE: An operator should be familiar with basic programming principles
before attempting to write programs that contain blocks to change the
Absoiute Zero Reference.

The Absolute Zero Reference is the X0, YO position that absolute
dimensions are measured from. Refer to Section 1 - 1100M
Programiming Concepts for information on Absolute Positioning. A
SetZero block sets the Absolute Zero Reference of one or more axes to a
new position.

When the block is executed, the X and Y values in the Graphic Menu are
used to define the present absolute position of the machine.

If non-zero X or Y values are entered, the machine's present position is
set to those coordinates. This is sometimes called pre-setting. If X0 and
YO values are entered, the machine's present position becomes the new
Absolute Zero Reference. This is sometimes called re-setting.
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Original Absolute
X0, YO Reference + X Center of Spindle

| |
+ | i D
Original Coordinates

of Machine's Position
X3, Y0

=Y
Before X2, Y-1 SetZero Block

Original Absolute
X0, YO Reference Center of Spindle

§
L @
v

New Coordinates

New Absolute of Machine's Position
X0 YO Reference X2, Y+1
R
T ! |
v |
After X2, Y-1 SetZero Block prESET

Figure 4 - 3, Executing a SetZero Block

Refer to Figure 4 - 3, Executing a SetZero Block. If X2, Y-1 values are
entered, the machine’'s present position is set to X2, Y-1. ltis important to
recognize that changing the coordinates of the machine’s present location
also changes the position of the Absolute Zero Reference.
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WorkPiece #1 WorkPiece #2

X0, YO reference {Part Zero)
to machine 1st Workpiece.

WorkPiece #1 WorkPiece #2

Move X0, YO reference (Part Zero)
to machine 2nd Workpiece with same
absolute moves.

WorkPiece #1 WorkPiece #2

Restore original X0, YO reference
to end program where it started.
Keeps part change position in same place.

DUALPT

Figure 4 - 4, Using SetZero in a Program

Refer to Figure 4 - 4, Using SetZero in a Program. Changing the

location of the Absolute Zero Reference lets a program cut more than one
part using the same moves. |t is important to restore the location of the

original X0, YO reference at the end of the program. This way
programmed part change positions do not move each time the program is

run.

Program: EX1.M Blocks: 14 Free: 2.178.492 Inch  Abs XY
Set Program Zero v
F's
® y
Z
/ 1 '
—
X
> X

)

et e

Figure 4 - 5, Set Zero Graphic Menu

Refer to Figure 4 - 5, Set Zero Graphic Menu. Whenthe X, Y, or 2
values are left blank no change is made to the position on that axis.
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In most programs the position of the Z axis should not be changed.
Changing the position of the Z axis is the same as changing Tool #0, Z0.
Changing the location of the Z0 position alters all existing tool length
offset settings.

To program a SetZero block:

1. With the CNC in the Edit Mode, press Mill (F5) (Mill softkey functions
appear).

2. Press More (F7) (pop-up menu appears).

3. Position the highlight to select SetZero and press (ENTER) (Set
Program Zero Graphic Menu prompts for the absolute coordinates of
the machine’s present position).

E
H

4. Key in X position (optional) and press (ENTER) (highlight moves to
the Y entry field).

5. KeyinY position (optional) and press the (ENTER) .(hlghhght
moves to Z entry field).

NOTE: Changing the location of t‘he Z0 position will alter any existing tool|
length offset settings.

6. Key in Z position (optional) and press the (ENTER) {SetZero block
is added to the program listing).

Programming a Plane Change

The CNC executes Arc moves and compensates for tool diameters in
three different planes, the XY plane, the XZ plane and the YZ plane. By
default, the CNC operates in the XY plane. The CNC's active plane must
be changed to execute moves in the XZ or YZ planes. A Plane block is
used to change the CNC'’s active plane. When moves in the XZ or YZ
plane are complete, a second Plane block must be written to restore the
original XY plane. Refer to Section 1 - 1100M Prog_ammmg Concepts
for basic information on planes.

Programming a Plane block also changes the active plane of the Program
Editor. The Program Editor customizes Arc move Graphic Menus when
different planes are active.

The Program Editor only responds to Plane Mode changes made by
adding Plane blocks. Deleting a Plane block from the program listing
does not change the active piane of the editor. Deleting (or inserting) a
Plane block does not change the way existing blocks are programmed.
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To program a Plane block: - v

Method #1, Using the Hot Keys

9
1. With the CNC in the Edit Mode press the (9/PLANE)LE==! hot key
(SET PLANE Graphic Menu prompts for plane selection).

2. Press the (+/+) i to toggle the selection to the desired plane and

press (ENTER) (=] (Plane biock is added to the program listing).

Method #2, Using the Softkeys

1. With the CNC in the Edit Mode press Mill (F5) (Milt softkeys are
displayed).

2. Press More (F7) (More pop-up menu appears).

4
O

3. Using the (ARROW) Wi keys, position the highlight to select Plane

and press (ENTER) . {SET PLANE Graphic Menu prompts for
plane selection).

4. Press the (+/-) 7 to toggle the selection to the desired plane and T

press (ENTER) (&} (Plane block is added to the program listing).

Programming a Feedrate Change

Programming a Feed block sets the feedrate for Line moves, Arcs and
cycles that do not contain specifically programmed feedrates. Feed biocks
also set the feedrate for Modal moves. Feed blocks can be added to the
program as often as necessary.

[NOTE: A Feed block does not aciivate the feed mode, |
To program a Feed biock:

Method #1 from the Hotkeys

4
1. With the CNC in the Edit Mode, press the (4!FEED) key
(FEEDRATE Graphic Menu prompts for new feedrate).

2. Key in required feedrate and press (ENTER) (Feed block is added
to the program listing}.

Method #2 from the Softkeys

1. With the CNC in the Edit Mode, press Mill (F5) (Mill softkey labels
appear). S
2. Press More (F7) (More pop-up menu appears).
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3. Using the (ARROW) % keys, position the highlight to select Feed

AMAE

and press (ENTER)
feedrate).

(FEED RATE Graphic Menu prompts for

mzm

4. Press Save (F10) or (ENTER) (Feed biock is added to the program
listing).

Straight Moves

Programming a Rapid Move
~ Rapid moves are moves executed at the CNC’s Rapid rate. Rapid moves
are used to save time when positioning for a cut or a canned cycle.

Rapid moves can also be used to activate and deactivate tool diameter
compensation (cutter compensation).

{ )
r ™
Frogram: EX1.M Blocks: 14 Free: 2.178.492 Inch  Abs XY

RAPID (XY} ' v
ry
=] {:, — ToolComp a
z Toal#

4

g

Figure 4 - 6, Rapid Move Graphic Menu

Refer to Figure 4 - 6, Rapid Move Graphic Menu.
To program a Rapid move:

Method 1, Using Hot Keys

i
1. With the CNC in the Edit Mode, press the (1/RAPID)20; key (RAPID
(XY) Graphic Menu prompts for the X position).

2. Key in the X position {optional) and press (ENTER)g (highlight
moves to the Y field).

3. Key in the Y position (optional) and press (ENTER) %/ (highlight

moves to the Z field).

23 Aug 96 4-19



1100M CNC Three Axis Programming Manual HNILRM
Section 4 - Writing Programs -

Key in the Z position (optional) and press (ENTER) (highlight moves
to ToolComp field).

Using (+/-) 7 set ToolComp (optional) and press (ENTER)
(highlight moves to the Tool# field).

m-rzm

Key in a tool number (optional) and press (ENTER) (Rapid block is
inserted into the program listing).

Method 2, Using Soft Keys

1.

8.

With the CNC in the Edit Mode, press Mill (F5) (Mill soft key labels
appear).

Press Rapid (F2) (RAPID (XY) Graphic Menu prompts for X
position).

Key in the X position (optional) and press (ENTER)t:! (highlight
moves to the Y field).

Key in the Y position (optional) and press (ENTER){X/ (highlight
moves fo the Z field).

Key in the Z position (optional) and press (ENTER)*] (highlight moves

to ToolComp field).
Using (+/-) ~ set ToolComp (optional) and press (ENTER)
(highlight moves to the Tool# field).

Key in a tool humber (optional) and press (ENTER) (Rapid block is |
inserted into the program listing, CNC returns to the Mili softkey line).

Press (F9) Prev (Program Editor default softkeys return).

Programming a Line Move

Line moves are straight line moves executed in Feed.
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7 )
s - N
| Prognem: EX1.M Hoce: 14 Frae: 2178457 Inch  Aba XY
LINE {X¥) v

% C_——] ToolComp 4
© Y Feed ©

4 Tool*

CornerRad

" |
LINES

Figure 4 - 7, Line Move Graphic Menu
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Refer to Figure 4 - 7, Line Move Graphic Menu.
To program Line move:

Method 1, Using Hot Keys

2

. With the CNC in the Edit Mode, press the (2/LINE)L2XE ] key (LINE

(XY} Graphic Menu prompts operator for X position).

o

E
]
T
K
n
s

Key in X position (optional) and press (ENTER)
the Y entry field).

(highlight moves to

Key in Y position (optional) and press (ENTER)
Z entry field).

(highlight moves to

Key in Z position (optional) and press (ENTER)
CornerRad entry field).

(highlight moves to

Key in a CornerRad value (optional) and press (ENTER) (highlight

moves to ToolComp field).

U Z .
sing (+/-) set ToolComp (optional) and press (ENTER)(

(highlight moves to Feed).

Key in a feedrate change (optional) and press (ENTER) (highlight
moves to Tool#).

Key in a tool number {optional) and press (ENTER) (Line block is
added to the program listing).

Method 2, Using Softkeys

1.

With the CNC in the Edit Mode, press Mill (F5) (soft key labels
change).

Press Line (F3) (LINE (XY) Graphic Menu prompts operator for X
position).

[’m-ilf!]

Key in X position (optiona!) and press (ENTER)
the Y entry field).

(highlight moves to

Key in Y position {optional) and press (ENTER)
Z entry field).

(highiight moves to

Key in Z position (optional) and press (ENTER)
CornerRad entry field).

(highlight moves to
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6. Key in a CornerRad value {optional) and press (ENTER)(highlight
moves to ToolComp field).

+
7. Using (+/-) % set ToolComp (optional) and press (ENTER)'

(highlight moves to Feed).

8. Key in a feedrate change (optional} and press (ENTER) (highlight
moves to Tool#).

8. Key in a tool number (optional) and press (ENTER) (Line block is
added to the program listing, CNC returns to the Mill softkey line).

10. Press (F9) Prev (Program Editor default softkeys return).

Programming a Modal Move

Modal moves have no specific move rate. If the CNC is in the Feed Mode
the move is executed at the active feedrate. If the CNC is in the Rapid
Mode the move is executed in Rapid.

To program a Modal move:

Zz

1. With the CNC in the Edit Mode, press (X)@ Y) or (Z)
(MODAL MOVE Graphic Menu prompts operator forthe X, Yand 2
positions).

2. Key in required positions using the (ARROW)
highlight to the required entry fields.

keys to move the

= Zm

3. From the last field on the Graphic Menu press (ENTER) or Save
(F10) (modal move block is added to program).

NOTE: When using modal moves be sure the CNC is in the correct move
mode,

Teach Mode (Programming From the Part)

In the Teach Mode, the CNC writes program biocks that duplicate
manually executed moves. This lets the operator program a move without
knowing the coordinates of the endpoint. Programming in Teach Mode
lets the operator write a program by picking endpoinis off a part.

Teach Mode programming can also be used with the CNC in DRO Mode.

The Teach Mode is activated from the Edit screen by pressing the Teach
(F1) softkey. The Teach (F1) softkey label is highlighted when the Teach
Mode is active.
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Position Indication

Status Information

= —1 —— )
o X+ 0.0000 = = o
Y+ 0.0000 &% =
Z+ 0.0000
Teach Label
guE (Highlighted)
] 1 1L L 1 (i 1 Il J TEABH

Figure 4 - 8, Program Editor With Teach Mode Active

Refer to Figure 4 - 8, Program Editor With Teach Mode Active.
To program a move in the Teach Mode:

Teaching a Rapid Move

1. With the CNC in the Edit Mode, press Teach (F1) (Teach Mode is
activated, position display shows current location).

2. Manually position the machine to the endpoint and press Rapid (F2)
(CNC inserts a Rapid block).

3. When done programming moves in the Teach Mode, press Teach
(F1) (Teach Mode deactivates).

Teaching a Line Move

1. With the CNC in the Edit Mode, press Teach (F1) (Teach Mode is
activated, position display shows current location).

2. Manually position the machine to the required endpoint and press
Line (F3) (CNC inserts a Line block).

3. When done programming moves in the Teach Mode, press Teach
(F1) (Teach mode deactivates).

INOTE: A Line move is a straight line move done in Feed. |

Teaching a Modal Move

1. With the CNC in the Edit Mode, press Teach (F1) (Teach Mode is
activated, position display shows current location).
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2. Manually position the machine to the required endpoint and press
Modal (F4) (CNC inserts a Modal block).

3. When done programming in the Teach Mode, press Teach (F1)
(Teach mode deactivates).

NOTE: Modal moves are moves executed in the active mode of the CNC.
When programming Modal moves ensure the CNC is in the correct Rapid
or Line mode. '

Straight Moves With Trigonometry

Refer to Figure 4 - 9, Move Orientation. The CNC can write Rapid and
Line moves when one or both end point axis coordinates are unknown.
The CNC does this by using trigonometric functions to calculate the
missing endpoint. Because trigonometry is used, the move must be
defined as part of a right triangle with the components identified as shown
in the figure.

Y Axis

Y Position , Stopping Point

Radius (Distance) |-——0o

i X Axis
|
Starting Point 1
]
I

X Position NOSTOP

Figure 4 - 9, Move Orientation

The CNC can calculate move end points using two positions, or a position
and angle paired as follows:

- The angle and radius.

- The X position and the angle.
- TheY position and the angle.
- The X position and the radius.
- The Y position and the radius.

The Rapid and Line Graphic Menus for programming with trigonometry

are the same except the Rapid move Graphic Menus do not contain
CornerRad and Feed entry fields.
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The trigonometry can be used in either the Absolute or Incremental
Modes. Programming these tools in the Incremental Mode is preferred
because it is easier to understand.

NOTE: When programming moves with trigonometry, it is important to
consider the effects of being in Absolute or Incremental Mode.

Line (XY) Template

Line (Angle - Radius) Template

// Line (X - Angle) Template

( L VA )
r ri v L
| Program: EX1M £ /[ Bloca: M4 Free: 2,178,492 bich Abe XY W
LINE Y
X oolCam 1
© ¥ Feed T e
z Tool#
Cor d

2 A A = ;.._/j
\ / / ¥ X
—v{._ine (Y - Angle) Template\ /

Line (X - Radius) Template

Line (Y - Radius) Template

TEMPL3X
Figure 4 - 10, Template Pop-up Menu
Programming a Move Using the Angle and Radius
8 )
[ ™
| Program; EX1M Biocks:_14 Free; 2178492 Inch__Abs ___XY
LINE {(ANGLE - RADIUS) ¥
i ToalC T

Toak#
CornerRad Radius
f Angle

Figure 4 - 11, Line {(Angle Radius) Graphic Menu

Refer to Figure 4 - 11, Line (Angle Radius) Graphic Menu.
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To program a move using the angle and radius;

1. With the CNC in the Edit Mcde, press Mill (F5) and select either
Rapid (F2) or Line (F3).

-0 -

3

With the CNC in the Edit Mode, press (1/RAPIDYRM2] or (2/LINE)
2

RE | (RAPID (XY) or LINE (XY) Graphic Menu appears).

INOTE: A Line move is a straight ine move done in Feed. |

2. Press More. .. (F4) (template pop-up menu appears, refer to Figure
4 - 10, Template Pop-up Menu).

S keys, move the highlight to select the (ANGLE -

3. Using (ARROW)

RADIUS) template and press (ENTER) (Angie Radius)
Graphic Menu prompts for labeled values).

4. Key in Radius (value required) and press (ENTER) (highlight
moves to Angle entry field).

m-4zm

5. Key in Angle (value required) and press (ENTER) (highlight moves
to Z entry field).

6. Key in Z position (optional) and press (ENTER) {(highlight moves to
CornerRad entry field).

7. Key in a CornerRad vaiue (optional) and press (ENTER) &} (highlight
moves to ToolComp field).

+
8. Using (+/-}) i set ToolComp (optional) and press (ENTER)

{highlight moves to Feed).

om~zm

[2mze]

9. Key in a feedrate (optional) and press (ENTER)! (highlight moves to
Tool#).

—zm

10. Key in a tool number (optional) and press (ENTER) (Tool# block is
inserted in the Program listing).

NOTE: The RAPID (ANGLE RADIUS) Graphic Menu does not have
CornerRad and Feed entry fields.
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Programming a Move Using the X Position and the Angle

=
r ' ™
F : EXIM Biocks: 14 Free: 2.178.492 inch  Abs XY
LINE {X - ANGLE) v
X ToolComp 4
e Angle g}%ggj Feed =

¥ Tool#
CornerRad

Angle

X

¥ X

Figure 4 - 12, Line (X - Angle) Graphic Menu
Refer to Figure 4 - 12, Line (X - Angle) Graphic Menu.
To program a move using the X position and the angle:

1. With the CNC in the Edit Mode, press Mill (F5) and select either
Rapid (F2) or Line (F3).
-0r-

L 2
From the Program Editor, press (1/RAPID)FAP0} or (2/LINE) LLNE
(RAPID (XY) or LINE (XY) Graphic Menu appears).

[NOTE‘: A Line move is a straight line move done in Feed. |

2. Press More. .. (F4) (template pop-up menu appears, refer to Figure
4 - 10, Template Pop-up Menu).

N keys move the highlight to select the (X -

ANGLE) L_* | template and press (ENTER) (X - ANGLE
Graphic Menu prompts for labeled values).

E
N

4. Key inthe X position (value required) and press (ENTER) & (highiight
moves fo Angle entry field).

5. Key in the Angle (value required) and press (ENTER) (highlight
moves to Z entry field).

Am-Tm

8. Key in a Z position (optional) and press (ENTER) (highlight moves
to CornerRad entry field).
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mazm

7. Key in a CornerRad value (optional) and press (ENTER)D (highlight
moves to ToolComp entry field).

+
8. Using (+/-) Z set ToolComp (optional) and press (ENTER)
(highlight moves to Feed entry field).

am-zm

8. Key in a feedrate (optional) and press (ENTER)@ (highlight moves to
Tool# entry field).

10. Key in a tool number (optional) and press (ENTER) (block is
inserted into the Program listing).

NOTE: The RAPID (X - ANGLE) Graphic Menu does not have
CornerRad and Feed fields.

Programming a Move Using the Y Position and the Angle

7 )
' ™
Program: EX1M Biochs: 14 Free: 2.178492 Inch_Abs __Xv

LINE (Y - ANGLE} ¥
Y ToolComp +
e Angle E% Feed e
Z Tool#

CornerRad

Angle

Figure 4 - 13, Line (Y - Angle} Graphic Menu
Refer to Figure 4 - 13, Line (Y - Angle) Graphic Menu.
To program a move using the Y position and the angle:

1. With the CNC in the Edit Mode, press Mill (F5) and select either
Rapid (F2) or Line (F3).

-0r -

1
With the CNC in the Edit Mode, press (1/RAPID)M or (2/LINE)
2

N } (RAPID (XY) or LINE (XY} Graphic Menu appears).

[NOTE: A Line move is a straight line move done in Feed. |

2. Press More. .. (F4) (template pop-up menu appears, refer to Figure
4 - 10, Template Pop-up Menu).

23 Aug 96 4-28



1100M CNC Three Axis Programming Manual HNILHM
Section 4 - Writing Programs

10.

Using (ARROW) keys, move the highlight to select the (Y -

h

[

ANGLE) template and press (ENTER) (Y - ANGLE Graphic
Menu prompts for labeled values).

Key in the Y position (value required) and press (ENTER) (highlight
moves to Angle entry field).

Key in the Angle (value required) and press (ENTER) {highlight
moves to Z entry field).

Key in the Z position (optional) and press (ENTER) (highlight moves
to CornerRad entry field).

Key in a CornerRad value (optional) and press (ENTER) (highlight
moves to ToolComp entry field).

Using (+/-) % set ToolComp (optional) and press (ENTER)E
(highlight moves to Feed entry field).

Key in a feedrate (optional) and press (ENTER) (highlight moves to
Tool# entry field).

Key in a tool number (optional) and press (ENTER) (block is
inserted into the program listing).

NOTE: The RAPID (Y - ANGLE) Graphic Menu does not have
CornerRad and Feed entry fields.

r

Programming a Move Using the X Position and the Radius

7

4 ™
Program: EX3i.M Biocks: 14 Free: 2,178492 Inch __ Abs XY
LINE (X - RADIUS} v
X :% ToolComp + ’
Angle X Feed e
Z Tool#

CornerRad Rad iy

]

b

Figure 4 - 14, Line (X - Radius) Graphic Menu
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Refer to Figure 4 - 14, Line (X - Radius) Graphic Menu,
To program a move using the X position and the radius:

1. With the CNC in the Edit Mode, press Mill (F5) and select either
Rapid (F2) or Line (F3).

-0 =

1
With the CNC in the Edit Mode, press (1IRAPED);‘Q or (2/LINE)
2

N | (RAPID (XY) or LINE (XY) Graphic Menu appears).

INOTE: A Line move is a straight line feed move. |

2. Press More. .. (F4) (template pop-up menu appears, Refer to Figure
4 - 10, Template Pop-up Menu).

3. Using (ARROW) & keys, move the highlight to select the (X -

i R :I
| /‘ 7

RADIUS) __* _template and press (ENTER) (%) (X - RADIUS)
Graphic Menu prompts for labeled values).

Am-zm

4. Key in the X position (value required) and press (ENTER) (highlight
moves to Radius entry field).

5. Key in the Radius (value required) and press (ENTER)E (highlight
moves to Z entry field).

6. Key in a Z position {optional) and press (ENTER)E (highlight moves
to CornerRad entry field).

7. Key in a CornerRad value (optional) and press (ENTER) (highlight
moves o ToolComp entry field).

8. Using (+/-) set ToolComp (optional) and press (ENTER)I
(highlight moves to Feed entry field).

9. Key in a feedrate (optional) and press (ENTER) (highlight moves to
Tool# eniry field).

10. Key in a tool number (optional) and press (ENTER) (block is
inserted into the program listing).

NOTE: The Rapid (X - RADIUS) Graphic Menu does not have
CornerRad and Feed entry fields.
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Programming a Move Using the Y Position and the Radius

CornerRad

Frogram: EXI M Blogks 14 Free: 2.178.492 mch At XV
LINE (Y - RADIUS} Y

Y ToalComp 4

Redis OO Fee

Z ‘Took#

Radius

_IY

FTEure 4 -15, Line (Y - Radius) Graphic Menu

Refer to Figure 4 - 15, Line (Y - Radius) Graphic Menu.
To program a move using the Y position and the radius:

With the CNC in the Edit Mode, press Mill (F5) and select either
Rapid (F2) or line (F3).

1.

-0 -

1

With the CNC in the Edit Mode, press (1/RAPID){PP

(RAPID (XY) or LINE (XY) Graphic Menu appears).

or (2/LINE) (LM

INOTE: A Line move is a straight line move done in Feed,

2.

Press More. .. (F4) (template pop-up menu appears, refer to Figure

4 - 10, Template Pop-up Menu).

Using (ARROW)

R X

.

[l

RADIUS)

Graphic Menu prompts for labeled values).

Im-4zm

% keys, move the highlight to select the (ANGLE -

template and press (ENTER) (Y - RADIUS)

Key in the Y position (vaiue required) and press (ENTER) {highlight

moves to the Radius entry field).

Key in the Radius (value required) and press (ENTER) (highlight
moves {o the Z entry field).

Key in the Z position (optional) and press (ENTER) (highlight moves
to the CornerRad entry field).
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7. Key in a CornerRad vaiue (optional) and press (ENTER) (highlight
moves to ToolComp entry field).

8. Using (+/-) % set ToolComp (optional) and press (ENTER)
(highlight moves to Feed entry field).

8. Key in a feedrate (optional) and press (ENTER) (highlight moves to
Tool# entry field).

10. Key in a tool number (optional) and press (ENTER) {block is
inserted into the program listing).

NOTE: The RAPID (Y - RADIUS) Graphic Menu does not offer
CornerRad and Feed vailues.

Arcs, Ellipses and Spirals

NOTE: All blocks are programmed by filling in the entry fields of a
Graphic Menu. The process of entering values and advancing through
entry fields is explained at the beginning of this section. This process is
also illustrated in the descriptions for programming Rapid and Line
moves. Step by step programming exercises are also inciuded in Section
12 - Sample Programs and Practice Exercises.

NOTE: The program editor will allow the operator to write a block even if
{he positions keyed in are iliogical. The controi will stop a program and
generate a message at an illogical block for safety. Test programs with
Draw to find any illogical blocks.

Selecting the Plane for an Arc, Ellipse or Spiral Move

Refer to Section 1 - 1100M Programming Concepts for basic
information on planes.

Arcs, Ellipses and Spirals are programmed to execute in the XY plane by
default. If an Arc, Ellipse or Spiral move in the XZ or YZ plane is required,
program the plane change before programming the move.

Programming the plane puts the Program Editor in a mode to customize
the Arc, Ellipse and Spiral Graphic Menus for the new plane.

The Graphic Menus for moves in the XY, XZ and YZ planes all contain the
same entry fields. The only difference is which fields require a value and
which fields are optional. Entry fields for “in plane” positions will always
require a value. Entry fields for “off plane” positions will always be
optional.

Always program a plane change to return the editor to the XY plane when
moves in other planes are complete.
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NOTE: The only way to activate a new plane in the Program Editor is to
program a new plane change block. Deleting a Plane block does not
change the editors piane. Deleting (or inserting) a Plane block does not
change the way existing blocks are programmed.

The following paragraphs describe Arc, Ellipse and Spiral moves in the
XY plane.

Arc moves can be programmed three different ways.
- Using the endpoint and radius.

- Using the center and endpoint.

- Using the center and angle.

Programming an Arc Using an Endpoint and Radius

With the End Point - Radius Arc the operator defines the Arc by keying in
the direction of the Arc, the end point and the radius. The CNC cuts an
Arc of the proper radius, from the present position to the end point. The
end point coordinates are modal values and must be correctly defined for
the Absolute/Incremental Mode of the CNC.

In the XY plane, if Z axis starting and end positions are not the same, the
Arc move will be helical in nature.

Refer to Figure 4 - 16, Endpoint Radius Arc Types. There are two Arcs
that can intersect any two points, an Arc with an included angle less than
180 degrees and an Arc with an included angle greater than 180 degrees.

Included Angle included Angle
Less Than 180 Degrees Greater Than 180 Degrees
(Positive Radius Value} (Negative Radius Value)

End  Start End
Point Point W 4 Point

Figure 4 - 16, Endpoint Radius Arc Types

To program the Arc with an included angle less than 180 degrees, key in
a positive radius value, to program the Arc with an included angle greater
than 180 degrees, key in a negative radius value. The CNC chooses
which Arc center to use based on the sign of the value keyed in.
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7 —
r ™
| Progam: £X1.M Blocks: 14 Free: 2176492 Inch _ Abs XY
ARC END POINT - RADIUS ::
e Direstion  [__Cul Feed e

00000  Took

Radius 0.0000
CormerRad

> X

bty #

Figure 4 - 17, ARC (Endpoint - Radius) Graphic Menu

Refer to Figure 4 - 17, ARC (Endpoint - Radius) Graphic Menu.
To program an Arc using an endpoint and radius:

Method #1, Using the Programming Hot keys

3

1. With the CNC in the Edit Mode, press (3/ARC}* | (ARC . (END
POINT - RADIUS) Graphic Menu prompts for labeled values).

2. Filtin the entry fields as labeled.

Method #2, Using the Softkeys
1. With the CNC in the Edit Mode, press Mill (F5) (Mill secondary
softkeys are displayed).

2. Press Arc (F4) (ARC (END POINT - RADIUS) Graphic Menu
prompts for labeled values).

3. Referto Figure 4 - 17, ARC (Endpoint - Radius) Graphic Menu.
4. Filtinthe ARC {END POINT - RADiIUS) entry fields labeled as

follows:

Direction

X

Y

Z
Radius

This setting allows the operator {o choose between
a clockwise (Cw) or counter clockwise (Ccw)
direction. The setting is toggied by using the (+/-)

v

key (selection required).

The X coordinate of the Arc end point (value

required).

The Y coordinate of the Arc end point (value

required).

The Z coordinate of the end point (optional).

The radius of the Arc (value required, can be

positive or negative).
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CornerRad Cormner radius setting (optional), refer to Section 1 -
1100M Programming Concepts for details.

Feed Feedrate (optional).

Tool# Active tool (optional).
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Programming an Arc Using the Center and Endpoint

NOTE: The Center and Endpoint Arc is the recommended tool for cutting
helical threads.

With the Center - End Point Arc, the operator defines the Arc by keying
in the end point, the center point and the direction. The CNC will cut the
Arc from the present position to the end point.

The Arc's radius is the distance from the present position to the center
position keyed in. The end point is a modal value and must be correctly
defined for the current Absolute/incremental Mode of the CNC.

In the XY plane, if Z axis starting and end positions are not the same, the
Arc move will be helical in nature. The Revs value will determine the
number of turns in the helix.

Because the radius is calculated from the starting point and the center
point, the end point must lie on the Arc’s path. If the end point is not
exactly on the Arc’s path, the control will attempt to compensate by
adjusting the center point. The amount of adjustment allowed is
determined by the builder's setup tolerances. The CNC generates an
error message if the error is greater than the setup-tolerance.

7 ' )
- =
Program: EX1.M Blocks: 14 Free: 2.178.452 Inch _Abs XY

ARC [CENTER - END FOINT) v
Dieton Foe *
e X Tookt e

v
XCenter 0.0000

¥Center 0.0000 XY
Revs

CornerRad Le g|_l er

> X

et s

Figure 4 - 18, Arc (Center - End Point) Graphic Menu

Refer to Figure 4 - 18, Arc (Center - End Point) Graphic Menu.
To program a Center - End Point Arc:

Method #1, Using the Hot Keys

1. With the CNC in the Edit Mode, press (3/ARC)*¢ J (ARC (END
POINT - RADIUS) Graphic Menu appears).

2. Press More... (F4) (Arc template pop-up menu appears, refer to
Figure 4 - 19, Arc Template Pop-up Menu).
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3. Using the (ARROW) A keys, position the highlight to select the

—“Xm

LW+ XY
Center - End Point template and press (ENTER) (% (ARC

(CENTER - END POINT) Graphic Menu prompts for labeled values).
4. Fili in the entry fields as labeled

Method #2, Using the Softkeys
1. With the CNC in the Edit Mode, press Mill (F5) (Mill secondary
softkeys are dispiayed).

2. Press Arc (F4) (ARC (END POINT - RADIUS) Graphic Menu
appears).

3. Press More... (F4) (Arc template pop-up menu appears, refer to
Figure 4 - 19, Arc Template Pop-up Menu).

s ™
| Progmm: EX1.M Blocks;_14 Froe: 2, 178492 Inch  Abs XY
ARC [END POINT - RADIUS) )}
=] Directin [ 00l Feed ‘ e
X 0.0000  Tool¥
Y 0.0000

z
ComerRad 0.0000 @ XY

o [ B

1

N

:
! L

AN A .
\/ Arc (Center - Angle) Template
Arc (Center - End Point) Template
Arc (End Point - Radius) Template

ARCTMPEX

Figure 4 - 19, Arc Template Pop-up Menu

4. Using the (ARROW) keys, position the highlight to select the

I+ XY §
(CENTER - END POINT) template and press (ENTER)

(ARC (CENTER - END POINT) Graphic Menu prompts for labeled
values).
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5. Fillinthe ARC (CENTER - END POINT) entry fields labeled as

follows;

Direction This setting allows the operator to choose between
a clockwise (Cw) or counter clockwise (Cew)
direction. The setting is toggled by using the (+/-)

§
- key (selection required),

X The X coordinate of the Arc end point (optional).

Y The Y coordinate of the Arc end point (optional).

Z The Z coordinate of the Arc end point (optional).

XCenter The X coordinate of the Arc's center {value
required).

YCenter The Y coordinate of the Arc's center (value
required).

Revs Number of turns from starting position to endpoint Z
pesition (optional).

CornerRad Corner radius setting (optional), refer Section 1 -
1100M Programming Concepts for details.

Feed Feedrate (optional).

Tool# Active tool (optional).
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Programming an Arc Using the Center and the Included Angle

With the Center - Angle Arc, the operator defines the Arc by keying in the
center point and the number of degrees in the included angle. The CNC
cuts the Arc from the machine’s present position until the Arc travels the
specified number of degrees. The radius is the distance between the
starting position and the center point. It is calculated by the CNC.

Refer to Figure 4 - 20, Absolute Mode, Center - Angle Arc and Figure
4 - 21, Incremental Mode, Center - Angle Arc. The angle and
centerpoint are modal values and must be correctly defined for the current
Absolute/Incremental Mode of the CNC. The direction of the Arc and the
sign (+/-) of the angle control the path of the tool.

in the XY plane, if Z axis starting and end positions are not the same; the
Arc move will be helical in nature.

90 Absolute 60 ° Position
Cw Tool Path / Cew Tool Path
\ __ Cow Tool Pa
o° — Absolute Angle
Center Point Reference

(Absolute Position)

Starting Point
(Present Position)

Figure 4 - 20, Absolute Mode, Center - Angle Arc

Ccw Tool Path

Incremental 600 Position .
by Starting Point

/ / (Present Position)
Center Point — 1,
(Incremental Position) ---- —-{‘\—— .

Incremental 80 Position — [N Cw Tool Path

Figure 4 - 21, Incremental Mode, Center - Angle Arc
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7~ Y
r t
Program: EX1.M Blocks: 14 Free: 2.176.457 inch  Abs XY

ABC (CENTER « ANGLE) ¥
Direction Feed
XCenter 0.0000 Tool# ©
YCenter 0.0000
Angle 0.0000

=

Cenler

Figure 4 - 22, Arc (Center - Angle} Graphic Menu

Refer to Figure 4 - 22, Arc (Center - Angle) Graphic Menu.
To program an Arc using the center and the included angle:

Method #1, Using the Programming Hot Keys

1.

2.

4,

With the CNC in the Edit Mode, press (3/ARC) AR
POINT - RADIUS) Graphic Menu appears).

Press More... (F4) (Arc template pop-up menu appears, refer to
Figure 4 - 19, Arc Template Pop-up Menu).

Y
> 4 keys, position the highlight to select the

(ARC. (END

Using the (ARROW)

(CENTER - ANGLE)__ " | template and press (ENTER)(ARC
(CENTER - ANGLE) Graphic Menu prompts for labeled values).

Fill in the entry fields as labeled.

Method #2, Using the Softkeys

1.

2.

With the CNC in the Edit Mode, press Mill (F5) (Mill secondary
softkeys are displayed).

Press Arc (F4) (ARC (END POINT - RADIUS) Graphic Menu
appears).

Press More... (F4) (Arc template pop-up menu appears, refer to
Figure 4 - 19, Arc Template Pop-up Menu).

Using the (ARROW) I/t keys, position the highlight to select the

>

(CENTER - ANGLE)L_" | template and press (ENTER)(ARC
(CENTER - ANGLE) Graphic Menu prompts for labeled values).

Fillin the ARC {(CENTER - ANGLE) entry fields labeled as follows:
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Direction This setting allows the operator to choose between
a clockwise (Cw) or counter clockwise (Ccw)
direction. The setting is toggled by using the (+/-)

- key (selection required).

XCenter The X coordinate of the Arc's center (value
required).

YCenter The Y coordinate of the Arc’s center (value
required). _

Angle Included angie of the Arc (value required).

Z The Z coordinate of the Arc end point (optional).

CornerRad Corner radius setting (optional), refer to Section 1 -
1100M Programming Concepts for details.

Feed Feedrate (optionai).

Tool# Acitive tool (optional).
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Programming an Ellipse

The Eliipse Cycle simplifies the programming required to cut an eliipse.
When the Ellipse Cycle runs, the CNC feeds from its present location,
around the defined ellipse, to the end point. The present iocation (starting
point) and the endpoint must lie on the ellipse. An ellipse must be
programmed using incremental values,

Standard tool compensation cannot be used with the ellipse cycle (it
would not produce an ellipse). Ellipse cutter compensation can be
activated using the M1040, M-code. The cutter must be in place when
M1040 is executed (no ramp move).

in the XY plane, if Z axis starting and end positions are not the same, the
Arc move will be helical in nature.

—
i | Progmm: EXLM ' Bloks: 14 Free, 2,178,492 inch__Abs___ XY h
ELLIPSE HallLenth
Direction Cw Feed < >
® X 0.0000  Tool aant 18
Y 0.0000 Wwigth
Z v
ACenter 0.0000 -.L YCenter
YCenter 00000 ALY
HallEength 0.0000
HaWidth  0.0000 ] I:
) XCenter

p—

.
ELLIPSE

e o

Figure 4 - 23, Ellipse Graphic Menu

Refer to Figure 4 - 23, Ellipse Graphic Menu.
To program an Ellipse;
1. With the CNC in the Edit Mode, press Mitl (F5) (Mill softkey labels
appear). '
2. Press More (F7) (More pop-up menu appears).
S
3. Using the (ARROW) l:l keys, position the highlight to select Ellipse

IM-Az@

and press (ENTER) I (ELLIPSE Graphic Menu prompts for labeled
values).

4. Fillin the ELLIPSE entry fields labeled as follows:
Direction This setting allows the operator to choose between

a clockwise (Cw) or counter clockwise (Cew)
direction. The setting is toggled by using the (+/-)

v

key (selection required).

X X coordinate of endpoint (value required,
incremental).
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Y

Z

XCenter
YCenter
HalfLength

HalfWidth

- Fead

Tool#

Y coordinate of endpoint (value required,
incremental).

Z coordinate of endpoint (value required,
incremental).

X coordinate of ellipse centerline (value required).
Y coordinate of ellipse centerline (value reguired).

One half of the overall X dimension of the ellipse
(value required, incremental).

One half of the overall Y dimension of the ellipse
(value required, incremental).

Feedrate (optional).
Active tool (optional).
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Programming a Spiral

A spiral is an Arc with a continuousiy changing radius. To program a
Spiral, the operator keys in the Direction of the cut, the X and Y
coordinates of the end point, the coordinates of the center (XCenter,
YCenter) and the number of revolutions (Revs). A spiral must be
programmed using incremental values.

When the cycle executes, the CNC cuts from its present position, spiraling
around the center for the required number of revolutions to the end point.
Each time the tool spirals past the starting point counts as one revolution,
the machine executes the required number of revolutions needed to reach
the endpoint. There are two ways to set up spirals.

- Present position is closer to the center than the end point (cycle
spirals outward).

- End point is closer to the center than the machine’s present position
(cycle spirals inward).

F )
4 | Program; EX1.M Blocks: 14 Free: 2.178.492 Ineh  Abs XY
X N
SPIRAL - Revs
° Diection [Tl ~Feed r e
irection ee!
X Tool# /—\ o
; v \ \ Cenler
XCenter  0.0000 /
YCenter 0.0000 g
Revs 0 \__/
-
= j—
XCenler

i "

Figure 4 - 24, Spiral Graphic Menu

Refer to Figure 4 - 24, Spiral Graphic Menu.

To program a Spiral cycle:

1. With the CNC in the Edit Mode, press Mill (F5) (Mill softkey labels
appear).

2. Press More (F7) (More pop-up menu appears).

b
3. Usang the (ARROW) /1) keys, position the highiight to select Spiral

and press (ENTER) l {SPIRAL Graphic Menu prompts for labeled
values).

4. Fillin the SPIRAL entry fields labeled as follows:
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Direction This setting allows the operator to choose between
a clockwise (Cw) or counter clockwise (Cow)
direction. The setting is toggled by using the (+/-)

3
key (selection required).

X X coordinate of endpoint (optional, incremental).

Y Y coordinate of endpoint (optional, incremental).

Z Z coordinate of endpoint (optional, incremental).

XCenter X coordinate of center (value required,
incremental).

YCenter Y coordinate of center (value required,
incremental).

Revs Number of complete revolutions made in the cycle
(value required).

Feed Feedrate (optional).

Tool# Active tool (optional).
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Drilling Cycles

NOTE: All blocks are programmed by filling in the entry fields of a
Graphic Menu. The process of entering values and advancing through
entry fields is explained at the beginning of this section. This process is
also illustrated in the descriptions for programming Rapid and Line

moves. Step by step programming exercises are also included in Sectton
12 - Sample Programs and Practice Exercises.

Pecking
Boring
Do At ChlpBreak
2" .5 DRILY
3 BagicDrill Z] Drlm&f 0 Tool¥1
PRy Diing €
7 omRe Bl:?m le
o
e § Dim Abs | e
[Teach [ Drew | SN [ Pocket ][ Mol ][ Toow ][ Cac [ S ][ Mwe j| Ewar |

Y

-d
DRILCYC3

Figure 4 - 25, Drill Cycle Pop-up Menu

Refer to Figure 4 - 25, Drill Cycle Pop-up Menu. Drill cycles simplify
the programming required for repetitive drilling, boring and tapping
operations. Specific Drill cycies are selected from the Program Editor's
Drill (F3) pop up menu.

Drill cycles are modal. Once the CNC encounters a block for any type of
Drill cycle, it executes that cycle at the end point of each subsequent
move, until it encounters a DrillOff block. Drill cycle characteristics
cannot be changed between moves, it must be shut off and a new one
programmed.

Programming a Basic Drill Cycle

The Basic Drili Cycle starts once the CNC is in position. The tool rapids to
the StartHgt then Z feeds to ZDepth. At the end of the cycle the tool
rapids to ReturnHgt to provide clearance for the next move.

A DrillOff block must be programmed to turn off the cycle. The operator
can program any number of patterns and moves before turning off the
cycie.

Refer to Figure 4 - 26, Basic Drilling Graphic Menu.
To program a BasicDrill block:

1. With the CNC in the Edit mode, press Drill (F3) (drill cycle pop-up
meny appears).
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2. Using the (ARROW) keys, position the highlight to select Basic

AT

and press (ENTER) I (BASIC DRILLING Graphic Menu prompts for
labeled values).

L d]

3. Key in labeled values and press (ENTER) (display clears,
BasicDrill block is added to the program listing).

NOTE: After programming a BasicDrill cycle, moves must be
programmed to tell the CNC where to drill. The CNC will execute the
BasicDrill cycle at the end point of all subsequent moves until it sees a
Drilling Off block. :

4. Program subsequent moﬁes to position the work to where the drilling
is to occur, the CNC will drill a hole at the end point of every move.

5. After programming the last driti move, press Drill (F3) (drili cycie pop-
up menu appears).

6. Highlight Drilling Off and press (ENTER) (DrillOff block is included
in program to take CNC out of the drilling mode).

7 )
f Program: EX1.M Bipcks: 14 Free: 2.178.492 inch  Abs XY h
BASIC DRILLING
o E e °
ReturnHgt
Finish
Height
.}
Start
Heighl
. Figure 4 - 26, Basic Drilling Graphic Menu
BASIC DRILLING entry fields are labeled as follows:
ZDepth The absoclute depth of the finished hole (value
required).
[NOTE: ZDepth must be lower than StartHgt. ]
StartHgt The absolute Z position the CNC rapids to before

feeding into work (value required).
{NOTE: StartHgt is 0.100 inch (2.0 mm) above the surface to be drilled, |

ReturnHgt The absolute position the tool returns to at the end
of the cycle (optional).

Feed Feedrate (optional).
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Tool# Active tool (optional).

NOTE: The program editor will aliow the operator to write a block even if
the positions keyed in are illogical. The control will stop a program and
generate a message at an illogical block for safety. Test programs with
Draw to find any illogical blocks.
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Programming Peck Drilling Cycle

Peck drilling is a modal operation. Once the CNC encounters a PeckDrill
block, it peck drills at the end point of every subseguent block, until it sees
a Drilling Off block. PeckDrill dimensions cannot be changed between
moves, it must be shut off and a new one programmed in.

The cycle starts once the CNC is in position. The tool rapids to the
StartHgt, Z feeds for the Peck then rapids back to the StartHgt. This
cycle is repeated until the too! reaches ZDepth. At the end of the cycle,
the tool rapids to ReturnHgt to provide clearance for the next move.
Refer to Figure 4 - 27, Peck Drilling Cycle Graphic Menu.

To program a Peck Drilling cycle:

1. With the CNC in the Edit mode, press Drill (F3)} (drill cycle pop-up
menu appears).

Am-iZm

2. Highlight Pecking and press (ENTER) ' (PECK DRILLING Graphic
Menu prompts for labeled values).

-2

3. Key in labeled values and press (ENTER) 3] (display clears, PeckDrill
block is added to the program listing).

NOTE: After programming a Pecking cycle, moves must be programmed
to tell the CNC where to drill. The CNC will execuie the Pecking cycle at
the end point of all subsequent blocks until it executes a Drilling Off
block.

4. Program subseguent moves to position the work to where the drilling
is to occur, the CNC will drill a hole at the end point of every move.

5. After programming the last drill move, press Drill (F3) (drili cycle pop-
up menu appears).

8. Highlight Drilling Off and press (ENTER) {DrillOff block is included
in program to take CNC out of the drilling mode).

Y
r ™
Program: E¥1.M Blacks: 14 Free: 2.178.992 Inch  Abs Xy
PECK DRILLING
e ZDepth 0.0000 Feed (=]
StartHgt 0.0000 Tool#
Remm?—lgt
Pack "I\
finish L 4
Heigl‘;l
¥ L
i : ii
X
| v
Slant
Height I#
Pech
e e aand

Figure 4 - 27, Peck Drilling Cycle Graphic Menu
PECK DRILLING entry fields are labled as follows:
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ZDepth The absolute depth of the finished hole (value
required).

[NOTE: ZDepth must be lower than StartHgt. f

StartHgt The absolute Z position the CNC rapids to before

feeding into work (value required).
INOTE: StartHgt is 0.100 inch (2.0 mm) above the surface to be drilled. |

ReturnHgt The absolute position the tool retums to at the end
of the cycle (optional).

Peck The depth drilled in each peck (value required).

Tool# Active tool (optional).

NOTE: The program editor will allow the operator to write a block even if
the positions keyed in are illogical. The control will stop a program and
generate a message at an illogical block for safety. Test programs with
Draw to find any illogical blocks.
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Programming a Boring Cycle

Boring is a modal operation. Once the CNC encounters a Boring biock, it
executes a Boring Cycle at the end point of every subsequent move, untit
it sees a Drilling Off block. The Boring Cycle's dimensions cannot be
changed between moves. The cycie must be shut off and a new one
programmed in.

The cycle starts once the CNC is in position. The too! rapids to the
StartHgt, feeds to ZDepth, then feeds back to StartHgt. At the end of
the cycle, the tool moves to ReturnHgt to provide clearance for the next
move,

When a Dwell is entered, the CNC pauses at ZDepth for the time
(number of seconds) keyed in. Dwell resolution is one tenth (0.1) of a
second. If the operator keys in 0.0 seconds, the CNC will Dwell until
manually restarted.

Refer to Figure 4 - 28, Boring Cycle Graphic Menu.

To program a Boring cycle:

1. With the CNC in the Edit mode, press Drill (F3) (drill cycle pop-up
menu appears).

~Zm

2. Highlight Boring and press (ENTER) (BORING CYCLE Graphic
Menu prompts for labeled values).

Em-ZE

3. Key in iabeled values and press (ENTER) (display clears, Boring
block is added to the program listing).

NOTE: After programming a Boring block, moves must be programmed
to tell the CNC where to bore. The CNC will execute the Boring block at
the end point of all subsequent blocks until it sees a Drilling Off block.

4. Program subsequent moves to position the work to wheré the holes
are to be bored, the CNC will execute the Boring Cycle at the end
point of every move.

. 5. After programming the last drill move, press Drill (F3) (drili cycle pop-
up menu appears).

6. Highlight Drilling Off and press (ENTER)E (DrilOff block is included
in program to take CNC out of the drilling mode).
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[ Program. EXIM Bivcks: }4 Fres; 7,175,497 inch _ Abs XY
BORING CYCLE
=] ZDepth [ 0.000 ] 1
StartHgt SO ]l:)::a
RetumHgt Tool# "
L
Finish I
Height N 1
¥
Start

Height

b

Figure 4 - 28, Boring Cycle Graphic Menu

BORING CYCLE entry fields are labled as follows:
The absolute depth of the finished hole (value

ZDepth

required).

[NOTE: ZDepth must be lower than StartHgt,

StartHgt |

The absolute Z position the CNC rapids to before
feeding into work (value required).

|NOTE: StartHgt is 0.100 inch (2.0 mm) above the surface to be bored.

ReturnHgt

Dwell
Feed
Tool#

The absolute position the tool returns to at the end
of the cycle {optional).

Length of time for pause at ZDepth.

Feedrate (opticnal).

Active tool (optional).

NOTE: The program editor will allow the operator to write a block even if
the positions keyed in are iliogical, The control will stop a program and
generate a message at an illogical block for safety. Test programs with
Draw to find any iliogical blocks.
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Programming a Chip Break Cycle

The Chip Break Cycle is a modal operation. Once the CNC encounters a
ChipBreak block, it executes the Chip Break Cycle at the end point of
each block, until it sees a Drilling Off block. Chip Break values cannot
be changed between moves. The cycle must be shut off and a new one
programmed in.

The cycle starts once the CNC is in position. The tool rapids to the
StartHgt, feeds to the FirstPeck, retracts .02in. (.4 mm) (default value)
then feeds to the next peck. Retract moves occur at the end of each peck
to break the chip. This cycle is repeated until the tool reaches ZDepth.

At the end of the cycle the tool moves to ReturnHgt to provide clearance
for the next move.

When a PeckDecr is entered, the CNC decrements the depth of each
peck by that amount. The MinPeck sets the minimum peck the cycle can
decrement to. A ChipBrkinc is the size of the retract move that breaks
the chip.

When a retract depth (RetractDep) is used, the CNC pecks fo the
RetracDep, retracts to the StartHgt, then continues pecking to the next
RetracDep increment. The first full refract occurs one RetractDep
increment after the first peck.

Refer to Figure 4 - 29, Chip Break Graphic Menu.

To program a Chip Break cycle:

1. With the CNC in the Edit mode, press Drill (F3) (drill cycle pop-up
menu appears).

M—AZM™

2. Highlight Chip Break and press (ENTER) (2 (CHIP BREAKING
CYCLE Graphic Menu prompts for labeled values).

3. Key in labeled values and press (ENTER) (2! (display clears, Chip
Break block is added to the program listing).

NOTE: After programming a ChipBreak block, moves must be
programmed to tell the CNC where to drill. The CNC will execute the
ChipBreak block at the end point of all subsequent blocks until it sees a
Driliing Off block.

4. Program subsequent moves to position the work to where the driliing
is to occur the CNC will drill a hole at the end point of every move.

5. After programming the last drill move, press Drill (F3) (drill cycle pop-
up menu appears).

6. Highlight Drilling Off and press (ENTER) (DrillOff block is included
in program to take CNC out of the drilling mode).
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|_Program: EX1.M Blocks: 14 Free: 2178492 Inch __Abs XY
CHIP BREAKING CYCLE
e ZDepth 0.0000 Feed e
StartHgt 0.0000 Tool®
ReturnHgt
FirstPeck  0.0000 T |k

PeckDecr  0.0000 fahh
MinPeck 0.0000 *
ChipBrkinc

A 1
RetractDep Sar FL ;I+¢

HErght

First
fack

" Figure 4 - 29, Chip Break Graphic Menu
CHIP BREAKING CYCLE entry fields are iabled as follows:

ZDepth The absolute depth of the finished hole (value
required).
{NOTE: ZDepth must be lower than StartHgt. |
- StartHgt The absolute Z position the CNC rapids to before

feeding into work (value required).
INOTE: StartHgt is 0.100 inch (2.0 mm) above the surface to be drilied. |

ReturnHgt The absolute position the tool returns to at the end
of the cycle {optional).

FirstPeck The absolute depth drilled in each peck (value
required).

MinPeck Smallest peck allowed (value required).

ChipBrkinc Size of chip break retract (optional).

RetractDep Z increment before full retract (optional).

Tool# Active tool (optional).

NOTE: The program editor will allow the operator to write a block even if
the positions keyed in are illogical. The control will stop a program and
generate a message at an illogical block for safety. Test programs with
Draw to find any illogical blocks.
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Programming a Tapping Cycle

The Tapping Cycle is only available on machines equipped with spindle
RPM control and M-codes (M3, M4 & M5) installed.

For the cycle to operate, the Spindie RPM value for the active tool must
be entered on the Tool Page. During execution, the CNC uses the
Spindle RPM value from the Tool Page and the programmed threads per
inch {or pitch) value from the block to caiculate the proper feedrate for
tapping.

When the cycle runs, the CNC rapids to the StartHgt, feeds to the
ZDepth. The spindie then stops and reverses out to the ReturnMgt. At
ReturnHgt the spindle stops and changes back to the original direction.

The Tapping Cycle can be used with all available patterns. A Drilling Off
must be programmed to turn off the cycle when it is no longer needed.

NOTE: The 1100M CNC can support spindle FWD, REV, OFF (M3, M4,
M5} and spindle RPM control. The machine builder determines which M-
code options to install when the machine is setup.

Refer to Figure 4 - 30, Tapping Cycle Graphic Menu.
To program a Tapping block:

1. With the CNC in the Edit mode, press Drill (F3) (drill cycie pop-up
menu appears).

2. Using the (ARROW) /1N keys, position the highlight to select

AM-ZI

Tapping and press (ENTER) I (CNC displays TAPPING CYCLE
Graphic Menu).

[MAZM

3. Key in labeled values and press (ENTER) (display clears, new
tapping cycle block is added). :

NOTE: After programming a Tapping block, moves must be programmed
to tell the CNC which holes to tap. The CNC will execute the Tapping
block at the end point of all subsequent blocks until it sees a Drilling Off
block.

4. Program subsequent moves to position the work to where the tapping
is to oceur, the CNC will tap a hole at the end point of every move.

5. After programming the last tapping move press Drill (F3) (drill cycie
pop-Up appears).

8. Highlight Drilling Off and press (ENTER) (Drill Off block is
included in program to take CNC out of the tapping mode).
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i Y
[ | Program: EX1 M Blocks: 14 Free: 2,178492 Inch _Abs XY A
TAPPING CYCLE J
e ZDepth  0.0000 RetuernMgt = 8
StartHgt  0.0000 TPiorlead  0.0000 1* !
Tool# Frnish b
Heigh! .
4
» !4». |
Start
Keight
NOTE Pragram TPl n
Inch ot Leadin MM
RPM 10 Tazi Page
musl be programmed

g

Figure 4 - 30, Tapping Cycle Graphic Menu
TAPPING CYCLE entry fields are labled as follows:

ZDepth The absolute depth of the tapped threads (value
required).
INOTE: ZDepth must be lower than StartHgt. |
StariHgt The absolute Z position the CNC rapids to before

feeding into work (value required).

|NOTE: StartHgt is 0.100 inch (2.0 mm) above the surface to be tapped. ]

ReturnHgt The absolute position the tool returns to at the end
of the cycie (optional).

TPlorlLead TPl in Inch or Lead in MM (value required).

Tool# Active tool (optional).

NOTE: The program editor will allow the operator to write a block even if
the positions keyed in are illogical. The contro! will stop a program and
generate a message at an illogical block for safety. Test programs with
Draw to find any illogical blocks.
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Programming a Drill Patte

m

The Pattern Cycle instructs the CNC to execute a pattern of regularly

spaced moves. A Pattern Cycle should be located between a Drill Cycle
and its DrillOff block. When run, the Brill Cycle is executed at every end
point in the pattern.

in a Pattern Cycle the operator keys in size, location, spacing, Tool # and
rotation of the pattern.

Refer to Figure 4 - 31, Pattern Drill Graphic Menu.

To program a Drill Pattern cycle:

1. With the CNC in the Edit Mode, press Drill (F3) (drill cycle pop-up
menu appears).

2. Select Pattern from the Drill pop up and press (ENTER) (pattern
drili Graphic Menu prompts for labeled values).

3. Fillin the entry fields as labeled.

T‘\
( Program; EX1.M Blocks; 14 Free: 2178492 Inch  Abs R
PATTERN DRILL
e b4 ::] Tool# -+ -+ - =)
Y
#XHoles 1] +IY EI;I-DI' +
#YHoles 0
cr 0.0000 + +
Ylner 0.0000
Angle
Y X ingr
iy
X
S P
Figure 4 - 31, Pattern Drill Graphic Menu

PATTERN DRILL entry fields are labled as follows:

X

Y

X coordinate of corner hole, no entry puts corner

hole at present location {optional).

Y coordinate of corner hole, no entry puts corper

hole at present location (optional).

when possible.

NOTE: Itis recommended the desired absolute coordinates be entered

#XHoles

#YHoles

Number of rows that lie along the X axis, must enter
value greater than 0 (value required).

Number of rows that lie along the Y axis, must enter
value greater than 0 (value required),

NOTE: Entering a one in either the #XHoles or the #YHoles fieid writes a
block to drill a single row or column.
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Xincr
Yincr

Angle

Tool#

X axis increment (spacing) of holes (value
required).

Y axis increment (spacing) of holes (value
required).

This value rotates the pattem. The X, Y corner hole
is the pivot, rotation angle is number of degrees
counter clockwise from X axis or 3 o'clock position.

Active tool (optional).

NOTE: A Drilling Off block should be programmed after this biock if the

drilling is complete.
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Programming a Bolt Hole Pattern

The Bolt Hole Cycle instructs the CNC to execute a series of moves ina
circular pattem. A Bolt Hole Cycle shouid be located between a Drill
Cycle and its DrillOff block. When run, the Drill Cycle is executed at every
endpoint in the pattern.

The size, location, spacing, tool # and rotation of the pattern are
programmed by the operator.

Refer to Figure 4 - 32, Bolt Hole Pattern Graphic Menu.
To program a Bolt Hole cycle:

1. With the CNC in the Edit Mode, press Drill (F3) (drill cycie pop-up
menu appears).

2. Select Bolt Hole from the pop up and press (ENTER) (bolt hole
Graphic Menu prompts for labeled values).

3. Fill in the entry fields as iabeled.

‘1\
f |_Program: EX1.M Blocks: 14 Free; 2,178,492 % ] |
BOLTHOLE DRILL Dlameater
© ¥% llm T:Dd# Start &

#Holes 0 Angle
me 0.0000
indexAngle K End

Y Angle

X

Figure 4 - 32, Bolt Hole Pattern Graphic Menu

BOLTHOLE DRILL entry fields are iabeled as follows:

. XCenter Absolute X position of bolt hole pattern center, no
entry puts center of Bolt Hole pattern at X0 (value
required).

YCenter Absolute Y position of bolt hole pattern center, no
entry puts center of Bolt Hole pattern at YO (value
required).

#Holes Number of equally spaced holes in the circular
patiern (value required).

Diameter Diameter of the circular patiern (value required).

StartAngle The number of degrees (from the 3 o' clock
position) to the first hole (value required).

EndAngle The number of degrees (from the 3 o'clock position)

to the last hole (optional).
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IndexAngie The number of degrees the 3 o'clock reference
position is rotated around the center (rotates entire
pattern).

Tool# Active too! (optional).

NOTE: A Drilling Off block shouid be programmed after this block if the
drilling is complete.
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Canned Pocket Cycles

NOTE: All blocks are programmed by filling in the entry fields of a Graphic
Menu. The process of entering values and advancing through entry fields
is explained at the beginning of this section. This process is also
ilustrated in the descriptions for programming Rapid and Line moves.
Step by step programming exercises are also inciuded in Section 12 -
Sample Programs and Practice Exercises.

Refer to Figure 4 - 33, Pocket Cycle Pop-up Menu. Pocket canned
cycles simplify programming of the repetitive moves required to mill out
pockets. Select the pocket canned cycles from the Program Editor's
Pocket (F4) pop up menu.

NOTE: Programming a Tool# in a pocket cycle automatically activates
the necessary tool compensation for that cycie.

Face
Rect.Profile —
Rosangar
ectan
Frame
1098 Hlole
3 BasicDril ZDepth 0.4 ]RReQ'U-IaT
g X186 | Mold Rotation
? P locr ¥ -1.2000 Elbow Milling
8 B 1 ¥ 112000 o
Teach . Draw DAl Pocket . Mill |, Tea® ' Cal Sib Miss ;~ Exit |

A

N v,
POCKCYC

Figure 4 - 33, Pocket Cycle Pop-up Menu

Programming a Facing Cycle

Face cycles simplify the programming required to face the surface of a
part.

Refer to Figure 4 - 34, Face Cycie Tool Approach. Execution begins
one tool radius from the start point. The selected stepover determines the
approach axes.

Face cycles can start in any corner of the surface and cut in any direction
depending on the sign (+/-) of the Length and Width values. A slightly
oversize Length and Width should be programmed to ensure complete
facing of the surface.

At the end of the cycle, the tool rapids to StartHgt, then rapids back to the
start position.
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X, Y Start Point
Too)

Langth

Tool Approach
Y Stepover
Activated

Length

X Etapover

S e

|m

\\ XY Start Point
N

X

Width

Tool Approach

X Stepover
Activated

Figure 4 - 34, Face Cycie Tool Approach

Refer to Figure 4 - 35, Face Pocket Cycle Graphic Menu.

To program a Facing cycle:

appears).

2. Move the highlight to select Face and press (ENTER) {Graphic
Menu prompts for labeled values).

3. Fillin the entry fields as labeled.

' 1. Witﬁ the CNC in the EdttMode pféss ‘Pocket (F4) (bop up menu

7 )
( Program: EX1.M Blocks: 14 Free: 2178492 inch __ Abs XY )
FACE POCKET e ¥
o || e o
XStart ’ Tool Al wiin
YStart
Length 0.0000
Wid 0.0000 v
Length -
Choose X or ¥ Stepover
Kot Bolh
Figure 4 - 35, Face Pocket Cycle Graphic Menu
FACE POCKET entry fields are labled as follows:
ZDepth The absolute depth of the finished surface (value
regquired).
|NOTE: ZDepth must be lower than StartHgt.
StartHgt The absolute Z position the CNC rapids to before
feeding into work (value required).
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[NOTE: StartHgt is 0.100 inch (2.0 mm) above the surface to be cut.

XStart X coordinate of the starting point (optional).
YStart Y coordinate of the starting point (optional).

NOTE: Itis recommended the desired starting point absolute coordinates
be entered when possible.

Length The X axis length to be faced (value required).
Width - The Y axis length to be faced (value required).
XStepover Width of cut in the X axis direction. If no value is

entered CNC defaults to 70% of the active tool
radius. Maximum stepover permitted is 70% of the
active tool radius.

YStepover Width of cut in the Y axis direction. If no value is
entered CNC defaults to 70% of the active tool
radius. Maximum stepover permitted is 70% of the
active tool radius.

INOTE: Enter either X or Y stepover only. Do not enter both.

NOTE: The program editor will aliow the operator to write a block
containing a Stepover value greater than 70% of the active tool radius.
Testing a program in the Draw Graphics Mode will reveal this type of
error.

Tool# Active tool (optional).
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Programming a Rectanguliar Profile Cycle

The Rectangular Profile Cycle is provided for cleaning up the inside or
outside profile of a rectangle. When executed, the CNC rapids to the
Ramp #1 starting position, rapids to StartHgt, then feeds to the depth of
the first cut.

The machine feeds into the profile along Ramp #1, cuts the rectangle to
Length and Width specified, then ramps away from the work along Ramp
#2.

Refer to Figure 4 - 36, Rectangular Profile Graphic Menu.

[ =y
4 | Proorm; X1 M Blocks: 14 Free; 2,175,492 inch _Abs XY
Leangth
FROFILE RECTANGULAR < >
e 3 4 e

XCenter [ 1 CornerRad
YCenter DepthCut XY i
StartHgt 0.0000 FinStock — || Width
Length 0.0000 ZFeed
Width 0.0000 RoughFeed _
ZDepth 0.0000 FinFeed E/-Rwus !
Side In Took Y
Ramp 0.0000 | Ramp HE

et

Figure 4 - 36, Rectangular Profile Graphic Menu

Refer to Figure 4 - 37, Outside Profile Ramp Moves. When cutting an
inside profile the ramps are as shown on the Graphic Menu. When
cutting an outside profile, the tool ramps into the profile along Ramp #1
and away from the profile along Ramp #2 as shown in the figure,

Length

A
i

Width
XY

£

z’/—Radius 2
Ramp[‘

a5

Figure 4 - 37, Outside Profile Ramp Moves

The Rectangular Profile Cycle automatically compensates the tool's
diameter. The correct tool diameter must be activated before or within the
ProfRect block.

if DepthCut is used the CNC executes the number of passes required to
get from the StartHgt to the ZDepth, cutting the DepthCut on each pass.
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NOTE: The program editor will aliow the operator to write a block even if
the positions keyed in are iliogical. The control will stop a program and
generate a message at an illogical block for safety. Test programs with
Draw to find any illogical biocks.

When FinStock is used, the CNC leaves the specified stock on the profile
and depth for a finish pass. The rectangle is cut to the Length, Width
and ZDepth dimensions on the finish pass. If a negative FinStock value
is keyed in, the CNC will leave the finish stock and not make a finish pass.
If RoughFeed and FinFeed are left biank, the CNC executes feed moves
at the current feedrate. If a RoughFeed is keyed in, only the rough feed
is affected. When a FinFeed rate is keyed in, only the feedrate of the
finish pass is affected.

To program a Rectangular Profile cycle:

1. With the CNC in the Edit Mode, press Pocket (F4) (Pocket pop-up
menu appears).

2. Using the (ARROW) ?ﬂ. keys, position the highlight to select

Rect.Profile and press (ENTER) (PROFILE RECTANGULAR
Graphic Menu prompts for labeled values).

3. Fillin the PROFILE RECTANGULAR entry fields labeled as foliows:

XCenter X coordinate of the center. If no coordinate is
entered, pocket is centered at present position
{optional).

YCenter Y coordinate of the center. If no coordinate is
entered, pocket is centered at present position
(optional).

StartHgt The absolute Z position the CNC rapids to before
feeding info work (value required).

|NOTE: StartHgt is 0.100 inch (2.0 mrﬁ) above the surface to be cut.

»

Length Finished length of rectangle (value required).

Width Finished width of rectangle (value required).

ZDepth The absolute depth of the finished profile (value
required),

INOTE: ZDepth must be lower than StartHgt.

Side Setting for cutting on the inside of the profile (In) or
the outside (Out). This setting is toggled between
+
selections using the (+/-) /- key (selection
required).
Ramp Radius of the ramping moves (value required).
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CornerRad Corner radius setting. If a negative value is used,
both the direction of cut and the starting and end
points are reversed (optional).

DepthCut Z axis increment used for each pass (optional).

FinStock Amount of stock left by the machine before the
finish pass. Zero is assumed if no value is keyed
in. If a negative value is keyed in, the CNC will
leave the stock, but not make a finish pass

(optional),
ZFeed Z axis feedrate (optional).
RoughFeed Rough pass feedrate (optional).
FinFeed Finish pass feedrate (optional).
Tool# Active tool (optional).
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Programming a Circular Profile Cycle

The Circular Profile Cycle can be used for cleaning up the inside or
outside profile of an existing circle.

Refer to Figure 4 - 38, Circular Profile Graphic Menu. When executed
the CNC rapids to Ramp#1 starting position, rapids to StartHgt, then
feeds to the depth of the first cut.

The machine feeds into the profile along Ramp #1, cuts the circle to the
Diameter specified, then ramps away from the work along Ramp #2.

7

Program: EX1.M Blocks: 14 Free: 2178492 heh  Abs X !
Diamelet

o -

PROFILE CIRCULAR

® XCenter [  FinStock e
YCenter ZFeed 2
StartHgt 0.0600 RoughFeed
Diameter 0.0000 FinFeed Xy
ZDepth 0.0000 Tool
Side In 1
Ramp (.0000 )
DepthCut
Aamp {«€

Figure 4 - 38, Circular Profile Graphic Menu

Refer to Figure 4 - 39, Ramp Position for Qutside Profile. When
cutting an outside profile, the too! ramps into the work along Ramp #1 and
away from the work along Ramp #2 as shown.

Diameter

3
b

2

> Ramn'é

Figure 4 - 39, Ramp Position for Qutside Profiie

The Circular Profile Cycle automatically compensates the tool's diameter.

The corract tool diameter must be activated before or within the ProfCirc
block.

If DepthCut is used, the CNC executes the number of passes required to
get from the StartHgt to the ZDepth, cutting the DepthCut on each pass.
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NOTE: The program editor will allow the operator to write a block even if
the positions keyed in are illogical. The control will stop a program and
generate a message at an illogical block for safety. Test programs with
Draw to find any illogical blocks.

When FinStock is used, the CNC leaves the specified stock on the profile
and depth for a finish pass. The circle is cut to the Diameter dimension
on the finish pass. If a negative FinStock value is keyed in, the CNC will
isave the finish stock and not make a finish pass.

if RoughFeed and FinFeed are left blank, the CNC executes feed moves

at the current feedrate. If a RoughFeed is keyed in, only the rough feed

is affected. When a FinFeed rate is keyed in, only the feedrate of the

finish pass is affected.

To program a Circular Profile cycle:

1. With the CNC in the Edit Mode, press Pocket (F4) (Pocket pop-up
menu appears).

2. Referto Figure 4 - 38, Circular Profile Graphic Menu. Using the

(ARROW) 7t keys, position the highlight to select Circ.Profile and

press (ENTER) 8] (PROFILE CIRCULAR Graphic Menu prompts for
labeled values).

3. Filtin the PROFILE CIRCULAR entry fields labeled as follows:
XCenter X coordinate of the center. If no coordinate is

entered, pocket is centered at present position
(optional).

YCenter Y coordinate of the center. If no coordinate is
entered, pocket is centered at present position
(optional).

StartHgt The absolute Z position the CNC rapids to before
feeding into work {(value required).

INOTE: StartHgt is 0.100 inch (2.0 mm) above the surface to be cut. }

Diameter Finished diameter of circie. If a negative value is
used, both the direction of cut and the starting and
end points are reversed (value required).

ZDepth The absolute depth of the finished profile (value
required).

|NOTE: ZDepth must be lower than StartHgt. |

Side Setting for cutting on the inside of the profile {In) or

the outside (Out). This setting is toggled between
+
selections using the (+/-) s key (selection
required).
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Ramp . Radius of the ramp into and away from the cut, may
be set to zero (value required).

DepthCut Z axis increment used for each pass (optional).
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FinStock

ZFeed
RoughFeed
FinFeed
Tool#

Amount of stock left by the machine before the
finish pass. Zero is assumed if no value is keyed
in. If a negative value is keyed in, the CNC will
ieave the stock, but not make a finish pass
(optional).

Z axis feedrate (optional).
Rough pass feedrate (opfional).
Finish pass feedrate (optional).
Active tool (optional).
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Programming a Rectangular Pocket Cycle

Rectangular Pocket cycles simplify the programming required to mill out
rectangular pockets. When executed, the CNC rapids to the center of the
lower left radius, rapids fo the StartHgt, then ramps into the work in a
move toward the narrow center of the pocket. From the pocket center,
the CNC milis successively larger rectangles until Length and Width are
reached.

The Rectanguiar Pocket Cycle automatically compensates the tool's
diameter. The correct tool diameter must be activated before or within the
RectPock block.

If DepthCut is keyed in, the CNC executes the number of passes

required to get from the StartHgt to the ZDepth, cutting the DepthCut on
gach pass.

NOTE: The program editor will allow the operator to write a biock even if
the positions keyed in are illogical. The contro! will stop a program and
generate a message at an illogical block for safety. Test programs with
Draw to find any illogical blocks.

When FinStock is used, the CNC leaves the specified stock on the profile
and depth for a finish pass. The rectangle is cut to the Length, Width
and ZDepth dimensions on the finish pass. If a negative FinStock value
is keyed in, CNC will leave the finish stock and not add a finish pass.

If RoughFeed and FinFeed are left blank, the CNC executes feed moves
at the current feedrate. If a RoughFeed is keyed in, only the rough feed
is affected. When a FinFeed rate is keyed in, only the feedrate of the
finish pass is affected.

g | Program: EX1M Blocks: 14 Free; 2.176.492 o e ] )
RECTANGULAR POCKET LN
=] NA o
XCenter — FinStock
YCenter RampFeed Cenfel ¥ ¥
StartHgt RoughFeed ' .
Length 0.0000  FinFeed "+ Width
Width 0.0000 Tool# Stepover i@
ZDepth 0.0000 Ragivs
Direction 0.0000 & v
CornerRad Cew
Stepover
DepthCut

e -

Figure 4 - 40, Rectangular Pocket Graphic Menu
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Refer to Figure 4 - 40, Rectangular Pocket Graphic Menu.
To program a Rectangular Pocket cycle:

1. With the CNC in the Edit Mode, press Pocket (F4) (pop up menu
appears).

2. Move the highlight to select Rectangular and press (ENTER)
(RECTANGULAR POCKET Graphic Menu prompts for labeled

values)

3. Fillin the RECTANGULAR POCKET entry fields, labeled as follows:

XCenter X coordinate of the center. If no coordinate is
entered, pocket is centered at present position
(optional).

YCenter Y coordinate of the center. If no coordinate is
entered, pocket is centered at present position
{(optional).

NOTE: It is recommended the desired absolute center coordinates be
entered when possible. S : :

StartHgt The absolute Z position the CNC rapids to before
feeding into work (value required).

INOTE: StartHgt is 0.100 inch (2.0 mm) above the surface to be cut. |

Length The inside Y length, of the finished pocket (value
required).

Width The inside X length, of the finished pocket (vaiue
required).

ZDepth The absolute depth of the finished pocket (value
required).

INOTE: ZDepth must be lower than StartHgt. | |

Direction This setting allows the operator to choose between
a clockwise (Cw) or counter clockwise (Ccw)
direction. The setling is toggled by using the (+/-)

2 key (selection required).

Stepover Width of cut, if no value is entered CNC defaults to
70% of the active tool radius. Maximum stepover
permitted is 70% of the active tool diameter
(optional).

NOTE: The program editor will allow the operator to write a block
containing a Stepover value greater than 70% of the active tool radius.
Testing a program in the Draw Graphics Mode wilt reveal this type of
error.
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DepthCut

FinStock

ZFeed
RoughFeed
FinFeed
Tool#

Depth the machine takes in a single pass, defaults
to a singie ZDepth cut minus the finish stock if no
position is entered (optionat).

Amount of stock left by the machine before the
finish pass. Zero is assumed if no value is keyed
in. If a negative value is keyed in, the CNC will
leave the stock, but not make a finish pass
(optional).

Z axis feedrate (optional).
Rough pass feedrate (optional).
Finish pass feedrate (optional).
Active tool (optional).
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Programming a Circular Pocket Cycle

Circular Pocket cycles simplify the programming required to mill out a
circular pocket. When executed, the CNC rapids to the center, rapids to
the StartHgt, then ramps into the work while circling outward. Once the
tool reaches the pocket Diameter, the tool circles back toward the center
until the pass is complete.

The Circular Pocket Cycle automatically compensates the tool's diameter.
The correct tool diameter must be activated before or within the CircPock
block.

If DepthCut is keyed in, the CNC executes the number of passes
required to get from the StartHgt to the ZDepth, cutting the DepthCut on
each pass.

NOTE: The program editor will allow the operator to write a block even if
the positions keyed in are iliogical. The control will stop a program and
generate a message at an illogical block for safety. Test programs with
Draw to find any illogical biocks,

When FinStock is used, the CNC leaves the specified stock on the profile
and depth for a finish'pass. The profile’is cut to the Diameter and '
ZDepth dimensions on the finish pass. If a negative FinStock value is
keyed in, CNC will leave the finish stock and not add a finish pass.

if RoughFeed and FinFeed are left blank, the CNC executes feed moves
at the current feedrate. If a RoughFeed is keyed in, only the rough feed
is affected. When a FinFeed rate is keyed in, only the feedrate of the
finish pass is affected.

7 - B
r ~
Program: EX1.M Blocks: 14 Free: 2.178.492 Inch ___ Abs Xy

CIRCULAR POCKET Diameter
=Y XCenter [ ] FinStock =]
YCenter RoughFeed
StartHgt 0.0000 FinFeed
Diameter 0.0000  ‘Tool¥ 3.
ZDepth 0.0000 Stepoder
Direction Cew ¥
Stepover
DepthCut '
X
e

bt

Figure 4 - 41, Circular Pocket Cycle Graphic Menu
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Refer to Figure 4 - 41, Circular Pocket Cycle.
To program a Circular Pocket cycle:

1. With the CNC in the Edit Mode, press Pocket (F4) (pop up menu
appears).

2. Move the highlight to select Circular and press (ENTER)@
(CIRCULAR POCKET Graphic Menu prompts for labeled values).

3. Fillinthe CIRCULAR POCKET entry fields, labeled as follows:

XCenter X coordinate of the center. If no coordinate is
entered, pocket is centered at present position
(optional).

YCenter Y coordinate of the center. If no coordinate is
entered, pocket is centered at present position
(optional).

NOTE: It is recommended the desired absolute center coordinates be
entered when possible.

StartHgt The absolute Z position the CNC rapids to before
feeding into work (value required).

[NOTE: StartHgt is 0.100 inch (2.0 mm) above the surface to be cut. |

ZDepth The absolute depth of the finished hole (value
required).

LNOTE: ZDepth must be lower than StartHgt. ]

Direction This setting allows the operator to choose between

a clockwise (Cw) or counter clockwise (Cew)
direction. The setting is toggled by using the (+/-)

Iz

key (selection required).

’ Stepover Width of cut, if no value is entered, CNC defaults to
70% of the active tool radius. Maximum stepover
permitted is 70% of the active tool diameter
{optional).

NOTE: The program editor will allow the operator to write a block
containing a Stepover value greater than 70% of the active tool radius.
Testing a program in the Draw Graphics Mode will reveal this type of
error. :

DepthCut Depth the machine takes in a single pass, defaults
to a single ZDepth cut minus the finish stock if no
position is entered (optional).
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FinStock

RoughFeed
FinFeed
Tool#

Amount of stock left by the machine before the
finish pass. Zero is assumed if no value is keyed
in. i a negative value is keyed in, the CNC will
leave the stock, but not make a finish pass
{optional).

Rough pass feedrate (optional).
Finish pass feedrate (optional).
Active tool (optional).
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Programming a Frame Pbcket Cycle

A Frame Pocket Cycle simplifies the programming required to mill out a
Frame. When executed, the CNC rapids to a starting position near the
istand, rapids to StartHgt, then ramps into the work while moving across
the Frame. The CNC cuts from the outside edge to the island in
decreasing rectangles to complete the pass.

The Frame Pocket Cycle automatically compensates the tool's diameter.
The correct tool diameter must be activated before or within the
FramePock block.

if DepthCut is keyed in, the CNC executes the number of passes

required to get from the StartHgt to the ZDepth, cutting the DepthCut on
each pass.

NOTE: The program editor will allow the operator to write a biock even if
the positions keyed in are illogical. The control will stop a program and
generate a message at an illogical block for safety. Test programs with
Draw to find any illogical blocks.

When FinStock is used, the CNC leaves the specified stock on the
profiles and depth for a finish pass. The frame is cut to the IslandLen,
IslandWid and FrameWidth dimensions on the finish pass. If a negative

FinStock value is keyed in, CNC will leave the finish stock and not add a
finish pass.

if RoughFeed and FinFeed are left blank, the CNC executes feed moves
at the current feedrate. If a RoughFeed is keyed in, only the rough feed
is affected. When a FinFeed rate is keyed in, only the feedrate of the
finish pass is affected.

Y
r N
Prograrn: EX1.M Blocks; 14 Free: 2.178.452 lnch _ Abs XY

Island

slan
XCenter FinStock Lenght Duiside

e YCenter 1__“:3 RampFeed > Radius e
StartHgt 0.0000 R eed TFrame
0.0000 eed Width
. lsiandrle’id 0.0000 Tool# 7 .

Direction 0.08212 + Island
InsideRad  0.0000 ) Width
QuisideRad
FramWidh  0.0000 @supnver
Stepover
DeptCut < InsideRedius

Figure 4 - 42, Frame Pocket Cycle Graphic Menu
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Refer to Figure 4 - 42, Frame Pocket Cycle Graphic Menu.
To program a Frame Pocket cycle:

1. With the CNC in the Edit Mode, press Pocket (F4) (pop up menu
appears).

2. Move highlight to select Frame and press (ENTER) (FRAME
POCKET Graphic Menu prompts for labeled values).

3. Fillin the FRAME POCKET entry fields, labeled as follows:

XCenter X coordinate of the center. If no coordinate is
entered, pocket is centered at present position
(optional).

YCenter Y coordinate of the center. If no coordinate is
entered, pocket is centered at present position
(optional).

NOTE: it is recommended desired absolute center coordinates be
entered when possible.

Startdigt =~ The absolute Z position the CNC rapids to before
feeding into work (value required).

|NOTE: StartHgt is 0.100 inch (2.0 mm) above the surface to be cut.

. IslandLen The outside iength, X axis, of finished island (value
reguired).
IslandWid The outside width, Y axis, of finished island (value
required).
StartHgt The absolute Z position the CNC rapids to before

feeding into work (value required).
INOTE: ZDepth must be lower than StartHgt. ]

. NOTE: The program editor will allow the operator to write a block even if
the positions keyed in are illogical. The control will stop a program and
generate a message at an illogical block for safety. Test programs with
Draw to find any illogical blocks.

Direction This setting allows the operator to choose between
conventional and climb milling the pocket The
choices are clockwise {Cw) and counter clockwise
(Cew). The setting is toggled between the two

using the (+/-) % key (selection required).
InsideRad Radius of the island corners (value required).
OutsideRad Outside radius of the frame corners (value

required).
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FrameWidth Width of finished frame (value required).

Stepover Width of cut, if no value is entered, CNC defaults to
70% of the active tool radius. Maximum stepover
permitted is 70% of the active tool diameter
(optional).

NOTE: The program editor will aliow the operator to write a biock
containing a Stepover value greater than 70% of the active tool radius.
Testing a program in the Draw Graphics Mode will reveal this type of

error.

DepthCut Z axis increment used for each pass (optionat).

FinStock Amount of stock left by the machine before the
finish pass. Zero is assumed if no vaiue is keyed
in. If a negative value is keyed in, the CNC will
ieave the stock, but not make a finish pass
(optional).

RampFeed Z axis feedrate (optional).

RoughFeed Rough pass feedrate (optional).

FinFeed Finish pass feedrate (optional).

Tool# Active Tool (optional).
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Programming a Hole - Mill Cycle

Hole Mill cycles can be used to cut through holes, clean up the inside
diameter of existing holes or to counter bore existing holes. When
executed, the CNC rapids to the ramp, feeds into the circumference along
the ramp and cuts the Diameter. When the hole is finished, the CNC
ramps away from the circumference and rapids back fo the center.

The Hole Mill Pocket Cycie automatically compensates the tool's
diameter. The correct tool diameter must be activated before or within the
HolePock biock.

StartHgt and ZDepth are optional, but must be used together if used. If
DepthCut is keyed in, the CNC executes the number of passes required
to get from the StartHgt to the ZDepth, cutting the DepthCut on each
pass.

NOTE: The program editor will allow the operator to write a block even if
the positions keyed in are illogical. Tha control will stop a program and
generate a message at an illogical block for safety. Test programs with
Draw to find any illogical blocks.

When FinStock-is used; the CNC leaves the specified amountonthe—------ - —

profile and makes an additional pass cutting to the Diameter. If a
negative FinStock value is keyed in, CNC will leave the finish stock, but
not add a finish pass.

If RoughFeed and FinFeed are left blank, the CNC executes feed moves
at the current feedrate. If a RoughFeed is keyed in, only the rough feed
is affected. When a FinFeed rate is keyed in, only the feedrate of the
finish pass is affected.

-
i Program: EX1.M Blocks: 14 Free: 2.178.492 inch___ Abs XY
HOLE-MILE. POCKET Diameter
=) XCenter [ 1 FinStock e
YCenter RoughFeed
Diameter 0.0000 FinFeed
ZDepth Tool#
Direction Cow Xy
DepthCut
StartHgt

e

Figure 4 - 43, Hole - Mill Pocket Graphic Menu
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Refer to Figure 4 - 43, Hole - Mill Pocket Graphic Menu.
To program a Hole Mill Pocket cycle:

1. With the CNC in the Edit Mode, press Pocket (F4) (pop-up menu
Graphic Menus).

~Zm

2. Move highlight to seiect Hole and press (ENTER) (HOLE-MILL
POCKET Graphic Menu prompts for labeled values).

3. Fillin the HOLE-MILL POCKET entry fields labeled as follows:

XCenter X coordinate of the center. If no coordinate is
entered, pocket is centered at presant position
{optional).

YCenter Y coordinate of the center. If no coordinate is
entered, pocket is centered at present position
(optional).

NOTE: It is recommended that the desired absolute cenfer coordinates
be entered when possible.

Diameter Diameter of the pocket (value required).
ZDepth The Absolute depth the finished pocket (optional).

|NOTE: ZDepth and StartHgt must be used together if used.

|[NOTE: ZDepth must be lower than StartHgt.

Direction This setting allows the operator to choose between
a clockwise (Cw) or counter clockwise (Ccw)
direction. The setting is toggled by using the (+/-)

Z] key (selection required).
DepthCut Z axis increment used for each pass (optional).

. StartHgt The absolute Z position the CNC rapids to before
feeding into work (optional).

FinStock Amount of stock left by the machine before the
finish pass. Zero is assumed if no value is keyed
in. If a negative value is keyed in, the CNC will
leave the stock, but not make a finish pass

(optional).
RoughFeed Rough pass feedrate (optional).
FinFeed Finish pass feedrate (optional).
Tool# Active tool (optional).
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Programming an Irregular Pocket Cycle

An irregular pocket cycle simplifies the programming required to mill out
an irregular pocket. An IRRegular pocket block must contain a
subprogram. The main portion of the block holds the information for
milling the pocket, while the moves in the subprogram define the pocket's
outiine.

The subprogram shouid begin with a Rapid move to an absolute starting
position on the profile, followed by the moves and Arcs necessary to
define the outline and return to the starting position.

NOTE: The subprogram to define the outfine can be tested by temporarily,
programming a subprogram czll in the beginning of the main program and
running the program in the Simulation Draw Mode. Remember to delete
or comment out the subprogram cali before actually using the program.

Refer to Figure 4 - 44, Stepover Move Orientation. The pocket's
interior is milled out by consecutive side to side moves that stepover
across the pocket. The machine reverses direction when it reaches any
portion of the pocket outline. The moves must be oriented so an

.. . . ... _irreguiarity in the outline_does not prevent the entire pocket from being._._ ... __ . _.__.

milied out.
Moves Between Moves Between Opposing
Opposing Sides Sides Blocked By Cutline
Not Blocked (Pocket Not Completly Milled)
Direction Of First Direction
Side To Side Move Of Advance s
Starting -
Position g -
-
Direction Of f
. . First Side To
Direction ' "
Side Move Y
Of Advance v ¥ Unmilled
. Area
Starting
I o« Position .
- > !
|— \

Figure 4 - 44, Stepover Move Orientation

Determining Move Direction

Two factors determine how moves stepover across the pocket:
- The starting position of the first move.
- The direction of the first move.

The CNC uses the moves in the subprogram to generate the defauilt
starting position and direction of the first move.
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When the Angle, X and Y fields are left blank and the first move of the
subprogram is a Line move, the default starting position is the intersection
of the first and last feed moves in the subprogram {compensated for tool
diameter and Finstock). The default direction will be paraliel to the first
Line move in the subprogram.

When the Angle, X and Y fields are left blank and the first move of the
subprogram is an Arc, the default starting position is the intersection of

- the Arc and the last feed movs in the subprogram (compensated for tool

diameter and Finstock). The default starting direction will be parallel to a
tangent line drawn through the Arc's endpoint.

The CNC will stepover perpendicular to the first move, foliowing the
outline of the subprogram's moves.

NOTE: Use a Line move for the first move in the subprogram when
possible.

Refer to Figure 4 - 45, Orienting Stepover From the Subprogram.
Many irregular pockets can be milled by planning the subprogram and
leaving the Angle, XStart and YStart fields blank.

Subprogram Subprogram Subprogram
First {Feed} Move First (Feed) Move First (Feed) Move

Starting Posttion / End Point Starting Point

i - ¢ ubpmgram
- o/, First {Feed) Move
End Point
Directlon Of
Move That
Causes The
| < First Reversal
Lr < - \

Correctly Planned lncorrectly Planned

Figure 4 - 45, Orienting Stepover From the Subprogram

Refer to Figure 4 - 46, Specifying Move Angle. Keying in an Angle
forces the direction of the first move to the absolute angle keyed in. The
angle must point to a direction inside the pocket for the cycle to run.

NOTE: When the starting position of the cycie is defined by an Arc in the
subprogram and an Angle value is specified, be sure the angle points to a
direction inside the pocket. An angle tangent to the starting point of an
Arc does not point to the inside of the Arc. Adjusting the angle inside the
pocket by only 0.01 degrees is sufficient to run the cycle.
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Stepover Planning Resulting Stepover
Move
Y+
- 138 Degree (Absoiute) -
Angle Of First Stepover

" Move

: X+ (0)
SN
. \Subpmgram =

Starting Point
Y- g

Figure 4 - 46, Specifying Move Angle

“Keying in X and Y values forces the starting position of the first move to
the position keyed in. This position should be compensated for tool
diameter and FinStock.

IRRegular Pocket Execution

When executed, the CNC rapids to the starting position, rapids to
StartHgt then Z moves to the depth of the first pass.

The lrregular Profile Cycie automatically compensates the tool's diameter.
The correct tool diameter must be activated before or within the Pocket
block.

If XStart and YStart are used, the cycle will start with a ramping move
from the XStart, YStart position to the stepover move starting position.
The CNC mills out the pocket with side to side moves that stepover
across the pocket.

If DepthCut is keyed in, the CNC executes the number of passes
required to get from the StartHgt to ZDepth, cutting the DepthCut on
each pass.

NOTE: The program editor will allow the operator to write a block even if
the positions keyed in are illogical. The control wili stop a program and
generate a message at an illogical block for safety. Test programs with
Draw to find any illogical biocks.

When FinStock is used, the CNC leaves the specified stock on the profile
and depth for a finish pass. The pocket is cut to the finished dimensions
on the finish pass. !f a negative FinStock value is keyed in, CNC will
leave the finish stock and not add a finish pass.
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if RoughFeed and FinFeed are left blank, the CNC executes feed moves
at the current feedrate. If a RoughFeed is keyed in, only the rough feed
is affected. When a FinFeed rate is keyed in, only the feedrate of the
finish pass is affected.

[ “ )
'Y
| Progres: EX1M Blocke: 14 Free: 2,178,492 Inch  Abe XY
RREGULAR POCKET
e Subw I e
X RoughFeed
Y FinFeed
StartHgt Tool#
ZDepht Stepover
Angle
XStart
YStant
Stepover 0.0000
Depthout

et sasy e o

s
IRREGPOK

Figure 4 - 47 , Irregular Pocket Graphic Menu
Refer to Figure 4 - 47 , irregular Pocket Graphic Menu.
To program an Irregular Pocket cycle:

1. With the CNC in the Edit Mode, press Pocket (F4) (pop up menu
Graphic Menus).

2. Using the (ARROW) % keys move highlight to select IRRegular

m-Zm

and press (ENTER) It/ (IRREGULAR POCKET Graphic Menu
prompts for labeled values).

3. Fillin the IRREGULAR POCKET entry fields labeled as follows:

Sub# Subroutine that defines shape of pocket (value
required). .
X X coordinate of the stepover starting position, if no

value is entered it is located at the starting position
of fche first move of the subprogram (optional).

Y Y coordinate of the stepover starting position, if no
value is entered it is located at the starting position
of the first move of the subprogram (optional).

INOTE: X and Y values must be used together, if used.

NOTE: It is recommended the desired absolute center coordinates be
entered when possible.

StartHgt The absolute Z position the CNC rapids to before
feeding into work (value required).

|NOTE: StartHgt is 0.100 inch (2.0 mm) above the surface to be cut.

4-86 23 Aug 96



1100M CNC Three Axis Programming Manual ﬂ N“-HM
Section 4 - Writing Programs

ZDepth The Absolute depth of the finished pocket

_ (optional).
[NOTE: ZDepth must be lower than StartHgt. ]
Angle Absolute angle of the first move, if left blank first

move of stepover is parallel to the first line move of
the subprogram {optional).

XStart X coordinate of the ramp move to the starting
position (optional).

YStart Y coordinate of a ramp move to the starting position
{optional).

INOTE: XStart and YStart values must be used together, if used. ]

Stepover Width of cut (value required).
DepthCut Z axis increment used for each pass (optional).
FinStock Amount of stock left by the machine before the

s — o s ——ee—— - —finish pass—Zero-is-assumed-f no value is-keyed —— ————

in. If a negative value is keyed in, the CNC will
leave the stock, but not make a finish pass

(optional).
RampFeed Z axis feedrate (optional).
RoughFeed Rough pass feedrate (optional).
FinFeed Finish pass feedrate {optional).
Tool# Active tool (optional).
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Mold Cycles

NOTE: All blocks are programmed by filling in the entry fields of a Graphic
Menu. The process of entering values and advancing through entry fields
is explained at the beginning of this section, This process is also
fliustrated in the descriptions for programming Rapid and Line moves.
Step by step programming exercises are also included in Section 12 -
Sample Programs and Practice Exercises.

Programming a Mold Rotation

Figure 4 - 48, XY Axis Mold Rotations

Refer to Figure 4 - 48, XY Axis Mold Rotations. A Mold Rotation is
used to mill cylindrically symmetric cavities and cores. A cylindrically
symmetric shape is a shape defined by rotating a profile around an axis.
There are two categories of mold rotation:

— Rotation around X or Y axes

-~ Rotations around the Z axis

4-88
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Rotations Around X and Y Axes (Small Radius)

Forward Subprogram
(First Half Of Cycle) +/Z

Axis Of

Rotation\
Cycle . Incremental Move
Starting Point \ Direction

Y —

Subprogram

End Point \

Reverse Subprogram
(Second Half Of Cycle)

Axis Of
Rotation\
Subprogram

End Point \

Y —

Incremental Move
Direction

Subprogram

Starting Point ————__|

Figure 4 - 49, Subprogram Orientation
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Refer to Figure 4 - 49, Subprogram Orientation. Each Mold Rotation
block requires two subprograms. a forward subprogram (FwdSub) to
define the profile moving away from the starting point and a reverse
subprogram (RevSub) to define the profile moving back to the starting
point.

In one cycle, the CNC executes the forward subprogram to the profile
endpoint, then executes the reverse subprogram back to the starting
point. Each cycle is incremented around the axis of rotation from the
StartAngle to the EndAngle. The amount of rotation in each increment
is determined from the number of Cycles and the size of the start and end
angle values programmed into the block.

Direction Of Incremental Moves In
Forward Subprogram (A to B)

Direction Of Incremental Moves In
Reverse Subprogram (B to A)
+Y

Starting And End Points
For Ramp Moves

+X

Centerline Point B

Point A

Too! Comp Ramp On & Off Moves
(Permits Correct Activation Of
Alternating RH & LH Tool Comp)

MOLDSUB!

Figure 4 - 50, Subprogram Specifics

Refer to Figure 4 - 50, Subprogram Specifics. The cycle starts cutting
the first subprogram (profile) from the machine’s present position.

In small radius rotations, subprogram start and endpoints can lie on the
centerline of rotation. All subprogram moves must be incremental. Both
subprograms must produce profiles that are exactly the same shape, but
that execute in opposite directions.

When the rotation is around the X axis, all of the moves in the
subprogram must be contained in the +Y haif of the XY plane. When the
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rotation is around the Y axis, alt of the moves in the subprogram must be
contained in the +X half of the XY plane.

if tool compensation is not used, the path in the subprogram will have to
be adjusted for the radius of the tool. [f cutting a core, the path will have
to be increased by one tool radius. If cutting a cavity, the path will have to
be reduced by one tool radius.

Tool compensation can be used by writing compensated moves in the
subprograms. Tool compensation for each subprogram must be on
opposite sides.

Each activation of fool compensation requires a ramp on/off move for
position adjustment. Ramp moves can be added to the subprograms as
shown.

Refer to Section 1 - 1100M Programming Concepts for information on
using tool length offset and diameter compensation with ball-end milis.
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Y Axis Center Line
(BAxisCL) AtY +1

Cycle Starts On Axis Of Rotation

+7 (Fwd Subprogram Starting Point}

Z Axis Center Line
(CAxisCL) AtZ +4

_———-——

StartAngle
(0.0 Degrees)

N

EndAngle R\
| =S
(-180 Degrees) |

v ¥,
N SN

\ -~ —
A

Centerline of Rotation
(Parallel To X Axis)

+X

MOLDAKES

Figure 4 - 51, Axes Of Rotation

Refer to Figure 4 - 51, Axes Of Rotation. The rotation occurs around
the axis selected in the AxisRot field (centerline of rotation). Use
CAxisCL and BAxisCL values to define the position of the centerline
when it is not located at the axis zero (X0, YO, Z0).

When the rotation is around the X axis, the centerline is defined by the Y
axis position (in the BAxisCL field) and the Z axis position (in the
CAxisCL field)

When the rotation is around the Y axis, the centerline is defined by the X
axis peosition (in the BAxisCL field) and the Z axis position (in the
CAxisCL field).

The StartAngle and the EndAngle are absolute start and stop angles of
the rotation. Use negative angle values to cut cavities and positive angle
values to cut cores.

4-92

23 Aug 98



1100M CNC Three Axis Programming Manual HNILHM
Section 4 - Writing Programs

First Pass
+Z Starting Point at Z+2
/ CAxisCL at 2 +2
Z+2 Second Pass
\__ Z+ ] - Starting Point at Z+1
Y\ Z0 /] +Y CAxisCL at Z +1

Final Pass
Starting PointatZ 0
CAxisCl. at 20

MOLDPAS

Figure 4 - 52, Cutting a Cavity Using More Than One Pass

To execute a Mold Rotation that requires more than one pass, write the
subprograms for the finished shape and call the subprograms from more

" than one Mold Rotation biock.

Refer to Figure 4 - 52, Cutting a Cavity Using More Than One Pass.
The starting position and CAxisCL vaiue of each block should be varied
to bring each pass closer finished shape. Reverse the sequence shown
in the figure to cut a core. '

Refer to Figure 4 - 53, Rotating XY Mold Rotations Around Z. X and
Y axis rotations can be rotated around the Z axis by entering a ZAngle.

+Z

0
ZAngle = 30

Figure 4 - 53, Rotating XY Mold Rotations Around Z

Rotations Around X and Y Axes (Large Radius)
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i
96 Inch R
+X

Centerline Subprogram Profiie
X0, Y0, Z0

+Y

96 Inch Radius
+X

Starting Position
-70°, 96 inch from center
(X0, Y32.833, Z-80.21)

LG-RAD2

Figure 4 - 54, Large Radius Moid Rotation

Refer to Figure 4 - 54, Large Radius Mold Rotation. The mold rotation
cycle starts executing the subprograms at the machine's present position.
To cut a large radius rotation, start the cycle at a the required distance
from the centeriine. The additional distance is automatically added to the
radius of the rotation.

If the rotation does not swing a full 180°, the starting position will be a
point on the starting angle the required distance from the centerline. This
positioned can be easily determined using the Geometry Calculator, refer
to Section 10 - The Calculator.

Rotation Around the Z Axis

4-94 23 Aug 96



1100M CNC Three Axis Programming Manual HN“.ﬂM
Section 4 - Writing Programs

+Z
Centerline of Rotation

Figure 4 - 55, Z Axis Mold Rotation

Refer to Figure 4 - 55, Z Axis Mold Rotation. The centerline of rotation
__is parallel to the Z axis (AxisRot). The BAxisCL and CAxisCL values

are the X and Y coordinates of the centeriine. Enter the X coordinate in
the BAxisCL field and the Y coordinate in the CAxisCL field.

The machine must be positioned at the center of the rotation when the
cycle starts. The finished shape will be centered on the starting position.
The Z axis position of the starting point determines the Z axis position of
the finished shape.
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Direction Of Incremental Moves in
Forward Subprogram (A to B)

Direction Of Incremental Moves In
Reverse Subprogram (B to A)

Tool Comp Ramp On And Off Moves
(Permits Correct Activation Of +Z
Alternating RH & LH Tool Comp)

Starting And Endpoints

For Compensation Ramp
~ Moves \
oma— L ] raa

XZ Piane View

Figure 4 - 56, Z Axis Rotation Subprogram Details

Refer to Figure 4 - 56, Z Axis Rotation Subprogram Details. All of the
moves in subprograms for Z axis rotations must be contained in the +X
half of the XZ plane. Rules for using tool compensation are the same as
for Y and X axis rotations.

+Z
+Y
=X EndAngle
Y StartAngle
+X
-Z

Figure 4 - 57, Z Rotation Start and End Angles
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Refer to Figure 4 - 57, Z Rotation Start and End Angles. Z axis
rotation start and end angles are as defined in the figure.

s j\
[ | Progem: EXIM Blocks: 14 Frees 2178492 nch  Abs XY h
MOLD ROTATION
e StartAngle  0.0000 Feed =]
o le 0.0000 Tool#
es 0 Rev
FudSub 0 g:g m Sub
RevSub o —_—
AxisRot X .
BAsisCL
CAxisCL
ZAngle
i LD M

Figure 4 - 58, Mold Rotation Graphic Menu

Refer to Figure 4 - 58, Mold Rotation Graphic Menu.
To program a MoldRot block:

1. With.the CNC in the-Edit Mode, press Pocket (F4) (pop-up menu-. . ..~ —m
Graphic Menus).

2. Using the (ARROW) : keys move highlight to select Mold
Rotation and press (ENTER) &) (MOLD ROTATION Graphic Menu
prompts for iabeled values).

3. Fill in the MOLD ROTATION entry fields labeled as follows:

StartAngle Starting angle of the rotation (value required,

absolute).

EndAngie Final angle of the rotation (value required,

absolute).

Cycles . Number of subprogram cycles executed between

start and stop angles (value required).
FwdSub Forward subprogram call (value required).
RevSub Reverse subprogram call {value required).
AxisRot Axis of rotation select, toggle using (+/-) key
{selection required).

BAxisCL First position coordinate of the rotated axis
(optional).

CAxisCL Second position coordinate of the rotated axis
(optional).

ZAngle Rotated position of XY axis mold (optional).

Feed Feedrate (optional).
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Tool# Active tool (optional).

NOTE: After programming a mold rotation, be sure to activate the plane
required for proper execution of the moves that follow it.
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Programming an Eibow Milling Cycle

Figure 4 - 59, Eibow Cavity and Core

Elbow Miliing cycles simplify the programming required for miliing elbow
shaped cavities and cores, refer to Figure 4 - 59, Elbow Cavity and
Core. Finished elbows can have the same radius at each end, (bent
cylindrical shape) or a different radius at each end (bent conical shape).

P

Starting Position
+X

CW Execution Of Moves For Elbow Cavity

Figure 4 - 60, Execution Of Elbow Milling Cycle Moves

Refer to Figure 4 - 60, Execution Of Elbow Milling Cycle Moves. The
Elbow Milling Cycle starts at the machine's present position. The CNC
executes passes back and forth around the elbow inner radius from the
start radius to the end radius. The tool is incremented further into the
cavity (or around the core) at the end of each pass until the elbow is
complete. The cycle stops at the opposite side of the efbow at the same Z
axis position it started from,

Tool compensation cannot be used with the Elbow Milling Cycle. When

cutting a particularly deep elbow, it may be necessary to cut the shape in
several passes. The easiest way to do this is to program the elbow in a
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subprogram. The main program should consist of moves to position the
machine at consecutively lower Z axis starting positions. The subprogram
is called at each successive starting position. ~

inclAngle EndRad
(Cew, Incremental)

+Z

XCenter
YCenter —_

Major
Radius

Starting Point
(Present Location) StartRad

Figure 4 - 61, Elbow Milling Cycle Details

Refer to Figure 4 - 61, Elbow Milling Cycle Details. The starting
position of the machine must be carefully considered when programming
an Elbow Milling Cycle. The distance between the starting point and the
XCenter, YCenter determines the elbow’s inner radius. The line between
the starting point and the XCenter, YCenter is the zero degree reference
for the included angle. When XCenter, YCenter values are blank the
CNC uses X0, YO (defauli) values,

) +X
Starting Starting
Point Point
XCenter XCenter XCenter
YCenter YCenter YCenter

Figure 4 - 62, Starting Points Effect On Orientation
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Refer to Figure 4 - 62, Starting Points Effect On Orientation. When
the line between the starting point and the XCenter, YCenter does not lie
along an X or Y axis, the orientation of the finished elbow will shift around
the XY center accordingly.

+Y

“5\'.‘[.' B .‘ “
\ ™ Starting Point \ \ Starting Point
XCenter XCenter

YCenter YCenter
Figure 4 - 63, Starting Points Effect On Size

Refer to Figure 4 - 63, Starting Points Effect On Size. The elbow inner
radius is determined by the distance between the starting point and the
XY center. Moving the starting point away from the XY center increases
the overall size of the finished elbow as shown.

Negative Cycles (core)
*Z (Elbow Cuts Above XY Plane)

e N

L]

XY Plane Cycle Starting Point <

’ ' T

i
I 7
[
kY 7
C
X 7

| im——

Positive Cycles (cavity)
(Elbow Cuts Below XY Plane)

Figure 4 - 64, Core and Cavity Detail

Refer to Figure 4 - 84, Core and Cavity Detail. The Cycles value
determines the number of passes used to cut the elbow. A negative cycle
value cuts a core while a positive cycle value cuts a cavity.

ELESIDE
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+7 +Y

EndRad —___

XY Center

\'\
= “*&\ ,_
*}/”N » o

StartRad

EndRad Greater Than StartRad

Figure 4 - 65, Conical Elbow Details

Refer to Figure 4 - 65, Conical Elbow Details. Programming an Elbow
Milling Cycle with unequal StartRad and EndRad values produces a
conical elbow.

)
r ™
Progam; EX1M Blocks: 14 Free: £.178.492 Inch__Abs XY
ELBOW MILLING End
o Radius °
F -
Direction Feed T
StartRad 0.0000 Took
EndRad 0.0000
InclAngle 0.0000
Cycles [+ T
XCenter Angle
YCenter y
Center Start Radius
—A

Figure 4 - 66, Elbow Milling Graphic Menu

Refer to Figure 4 - 66, Elbow Milling Graphic Menu.
To program an Elbow Milling cycle:

1. With the CNC in the Edit Mode, press Pocket (F4) (pop up menu
Graphic Menus).

N
2, Using the (ARROW) XJ keys, move highlight to select Elbow

am-z|

Milling and press (ENTER) (ELBOW MILLING Graphic Menu
prompts for labeled values).

3. Keyin ELBOW MILLING entry fields labeled as foliows:
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Direction Direction, clockwise (Cw) or counter clockwise
(Cew) of first pass away from starting point, toggle
selection with (+/-) % key (selection required).

StartRad Radius of the cavity/core at the starting end of the

elbow (value required).

EndRad Radius of the cavity/core at the far end of the elbow
(value required).

inciAngie The angle (centered at XY center) between the
StartRad end and the EndRad end of the elbow
{(value required).

Cycles The number of passes used to cut the elbow (value
required).

XCenter X coordinate of the elbow inner radius centerpoint
{optional).

YCenter Y coordinate of the elbow inner radius centerpoint
{optional).

Feed Feedrate (optional).

Tool# Active tool (optional).

Subprograms

Repetitive operations can be programmed in a subprogram and called
from the main program as often as needed. Subprograms also give the
operator some useful options.

- Subprograms can be called or “nested” from other subprograms. The
CNC supports up to 10 levels of nesting.

- Subprograms can repeat or loop, incrementally moving along any axis
each time the loop is run,

- Subprograms can rotate as they loop.

- Subprograms can be scaled.

- Subprograms can be mirrored.

The following examples describe two situations where using subprograms
saves time.

Situation: 1

A workpiece must be center-drilled, drilied, then counterbored. Each of
the 3 tools must go to the same hole positions. If there are 10 hole
positions, that would mean programming 30 hole locations (10 for each
tool). The 10 hole locations can be programmed into the subprogram and
the subprogram calied 3 separate times from the main program, once for
each tool.
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Situation: 2

The outside of a workpiece must be roughed out with a roughing mill, then
finished with a finishing mill, the profile can be programmed in a
subprogram. The subprogram is calied from the main program twice,
once for each tool. The tool diameter can be set to .5300 inch for the 1/2
inch roughing mill and set to .5000 inch for the 1/2 inch finishing miil. Tool
#1 will leave .0150 inch per side, for too! #2 to clean-up to size.

Subprogram Structure

When using subprograms, the operator must define the end of the main
program and the start and end of each subprogram. Main and
subprogram end blocks are inserted in addition to the <End Of Program>
block that appears at the end of every program.

Program Structure Example

Main programs must have an EndMain block, subprograms must start at
a Sub block and end at an EndSub block.

1 Dim Abs

2 Rapid X 5.0000 Y -5.0000
3 Call1

4 Rapid X 6.0000 Y -6.0000
5 Call1

6 Rapid X 7.0000 Y -5.0000
7

8

8

Call 1

EndMain

Sub 1
10 Z -0.0625
11 Dim Incr
12 Line X 0.375
13 Line Y 0.375
14 Line X -0.375
15 Line Y -0.375
16 Dim Abs
17 Z 0.1000
18 EndSub

19 <End Of Program>

The main program begins at block 1 and runs through block 8. The
subprogram begins at block 9 and runs through block 18.

When the main program reaches block 3, the CNC jumps to block 9,
executes the subprogram through biock 18, then returns to the main
program, block 4.
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Organizing Programs Containing Subprograms
To organize a program that calls a subprogram:

1. Write the main program like you would any other. include subprogram
Call blocks as they are needed. At this point, the operator only needs
a rough idea of the subprogram’s purpose, but he does need to keep
track of the call number. The same Call number is given to the
matching subprogram when it is written. A subprogram can be called
more than once.

NOTE: The type of subprogram call determines what features the
subprogram has. The operator must choose between Call, Loop and
RMS subprograms.

3. Whnen the main program is finished, insert an EndMain biock.

4, Start writing the subprogram by adding a Sub block. Each Sub biock
is followed buy the subprogram Call number. No two subprograms
can have the same number. Subprogram numbers can be any
number from 1 to 9998.

5. Write the subprogram blocks.
6. Finish the subprogram with an EndSub block.
7. Repeat steps 4 - 6 until all subprograms are written.

Calling Subprograms From the Main Program

1. With the CNC in the Edit Mode, press Sub (F8) (subprogram softkey
labels appear).

2. Press Call (F3) (Graphic Menu prompts for subprogram number being
called).

—Zm

3. Key in subprogram number and press (ENTER) (CNC adds a Call
block to program). .

Ending Main Programs

1. With the CNC in the Edit Mode, press Sub (F8) (softkey subprogram
labels appear).

2. Press EndMain (F4) (EndMain is added to program).
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Starting Subprograms
1. With the CNC in the Edit Mode, press Sub (F8) (Sub softkeys
appear).

2. Press Sub (F2) (CNC prompts for subprogram number).

3. Key in Sub number and press (ENTER)E (Sub block is added to the
program). The Sub number must agree with the matching Call
number.

Ending Subprograms
1. With the CNC in the Edit Mode, press Sub (F8) (Sub softkeys
appear). _
2. Press EndSub (F2) (EndSub block is added to program).

Looping Subprograms

Loaping subprograms repeat themselves a set number of times before
returning to the main program. Each time the loop is run it can also
increment the machine.

A looping subprogram is called by a Loop block.
To call a Loop subprogram:

|NOTE: Only subprograms can loop .
1. With the CNC in the Edit Mode, press Sub (F8) (Sub softkeys

appear).
2. Press Loop (F5) (LOOP SUB Graphic Menu prompts for labeled
entries).
3. Fillin the LOOP SUB entry fields labeled as follows:
Sub# Subprogram identification number (value required).
' #Loops Number of time loop is to run before returning to
main program (value required).
Xincr Distance X axis increments every cycie, zero if no
entry is made (optional).
Yincr Distance Y axis increments every cycle, zero if no
entry is made (optionat).
Tool# Active too! {optional).
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Rotating, Mirroring and Scaling Subprograms (RMS).

RMS subprograms can be scaled, and/or rotated, and/or or mirrored.
RMS subprograms are called from the main program by inserting an RMS
block. Rotation, scaling and mirroring functions are tumed off when the
subprogram ends.

INOTE: Only subprograms can rotate, mirror, scale, or loop. |

~
| Progmm: EX1.M Bioske 14 Free: 2.178.402 bch  Abe bad )
ROTATE/MIRROR/SCALE SUB
A
Sub# : Tool#
=] #Loo <]
ing ] le .
e
XCenter
YCenter
ﬁCem?E Angle
irror,
MirrorY
MirrorZ f\\
XScale Y$ ~ ~
YScale >
ZScale - L—
ERay “RMs

Figure 4 - 67, Rotate / Mirror / Scale Graphic Menu

Refer to Figure 4 - 67, Rotate / Mirror / Scale Graphic Menu.
To call an RMS subprogram:

1. With the CNC in the Edit Mode, press Sub {F8) (softkey labels display
subprogram functions).

2. Press RMS {F6) (ROTATE/MIRROR/SCALE SUB Graphic Menu
prompts for labeled values).

3. Fillin the ROTATE/MIRROR/SCALE SUB entry fields labeled as

follows;
Sub# Subprogram number {value reguired),
#l.oops Number of times subprogram will loop before

returning to main program, one is assumed if no
entry is made (optional).

INOTE: RMS subprograms only loop if rotating.

StartAngle The number of degrees the patiern rotates for the
first loop, zero if no entry is made (optional).

NOTE: Sometimes it is easier to program a part from the 3 o’ clock
position, then rotate it to desired angle.

Angle The number of degrees of pattern rotation per loop,
zero if no entry is made (optional).

XCenter Point of rotation X coordinate, current position if no
entry is made (optional).
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YCenter Point of rotation Y coordinate, current position if no

entry is made (optional).
V2

MirrorX Toggle Yes or No by pressing (+/-) mirrors the
X axis values if yes (optional).

MirrorY Toggle Yes or No by pressing (+/-) % mirrors the
Y axis values if yes (optional).

XScale X axis scale factor, multiplies all X axis positions by

number keved in, one if no entry is made (optional).

YScale Y axis scale factor, multiplies all Y axis positions by
number keyed in, one if no entry is made (optional).

Tool# Active tool (optional).
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Programming M Code Blocks

The 1100M control has the ability to support a broad range of M-code
functions. 1t is the machine builder who determines which M-codes are
set up. Refer to the machine builder's technical data to find out exactly

which M-codes (and S-codes) are available.

Some programmed events activate the same functions that are activated
by programming M-codes {and S-codes). Referto Table 4 - 2,
Commonly Available M-codes and Their Use for a listing of the most

commonty used M-code (and S-code) functions.

Table 4 - 2, Commonly Available M-codes and Their Use

M-function | Programmed Event Standard Function Usage
(ref. EIA Standard RS
274-D).
mo2 EndMain block. Stops spindle and coclant.
MO3 Activation of a tool that lists | Start CW spindle rotation.
a FWD spindle direction on ‘
the tool page.
M04 Activation of a tool that lists | Start CCW spindle rotation.
a REV spindie direction on
the tool page.
M05 Activation of a tool block Stop spindle in normal
(to allow a tool change). manner.
Activation of a tool that
contains a tool page
spindle direction “OFF”
listing.
MO03, MO5, Execution of the Tapping Start CW spindle rotation,
MO4 Cycle. stop spindle then start
CCW spindle rotation.
MO8 Activation of a tool with Tum coolant pump on.
coolant “ON" listed on the
tool page .
MO9S Activation of a too! with Turn coolant pump off.
coolant “OFF" listed on the
tool page .
S-function Activation of a tool that lists | Not specified, used in

a specific Spindie RPM on
the tool page.

conjunction with automatic
spindle option.

23 Aug 96

4-109



1100M CNC Three Axis Programming Manual ﬁN“.nM
Section 4 - Writing Programs

To program an MCode block:

1. With the CNC in the Edit Mode, press MCode (F8) (Graphic Menu
prompts for MCode number and X, Y, Z, Vaiues as may be required).

[ ]
N

2. Keyin values and press Save (F10) or (ENTER) : (MCode block is
added to program).

Editing CNC Programs with a Text Editor

Refer to Figure 4 - 68, Program Block Elements. Under normal
circumstances, the CNC's Program Editor is the only program editing tool
the operator will ever need. Sometimes situations arise where it is
convenient to edit CNC programs using an ASCIl Text Editor. The
Individual parts of a program block, as seen in the CNC's Program Editor,
are labeled as shown.

Block Name
/ Field Name

1 ey %hiu,/ Field Value
3 BasieDiill “ZDepth “20.6500 “StartHgt 0.
4 Rapid X 1.000
X 2.0000
& Dim Iner
Y -1.2000
=) ¥ 172000
9\DimAbs
Teach \\ Draw Bl
. Y
_ \
\ Block Numbers

(Not Seen In Text Editor)  aconx

Figure 4 - 68, Program Block Elements

If a CNC is available, use the Program Directory’s List utility or the
Program Editor to view examples of the format. If no CNC is available,
refer to the portions of this section that cover the requirements for each
block.

Many blocks contain fields that must have values entered (even if it's
0.000). In this manual, eniry fields that cannot be left blank are identified
by the words “value reguired” in parenthesis, These same fields are
shown in Graphic Menus initially containing “0.000".
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The following ruies apply when creating or editing CNC blocks with a text
editor.

Every program block must start with the biock name, the name
identifies the move, cycle or mode change.

All entry fields names and values required for the block to execute
must appear following the block name, each separated by at least one
space.

In blocks that make Absolute/Incremental or Inch/Millimeter mode
changes, the block names are “Dim” and “Unit" respectively. The
field value choices are "Abs/incr’ or “Inch/MM" respectively.

All block names, field names and fieid values must be separated by at
least one blank space.

Block numbers are not displayed on ASCI| text editors and should not
be keyed in. The CNC automatically numbers the blocks when it
loads the program.

The text in program blocks is not case sensitive and does not have to
be capitalized the way it appears on the CNC. The Program Editor
only uses capitals to make the program listing easier to read.

All block names must be spelled the way they appear in the program
listing (and in this manual).

A decimal point is not necessary for whole numbers.

One CR/LF (Carriage Return / Line Feed combination) is required at
the end of every block. Carriage Return / Line Feeds are usually
inserted by pressing the enter key on most computer keyboards. A
CR/LF is not visible on most ASCII text editors. Do not use more than
one consecutive CR/LFs.

[f an asterisk (*) is the first character of a block, the CNC will not
execute the block, the block will appear as a program comment.

Any one, two or three axes may be included on a Rapid, Line, Arc or
Modat move.

Feed (feedrate) is optional in a Line block, but should be stated at
least once in the first feed move of the program.

ToolComp (Left, Right or Off) must be accompanied by a Line or
Rapid move of at least the cutter radius in length.

Arc center points are modal (defined in the active mode).

INOTE: Some machines may be set up with non-modal Arc center points. |

Arcs are modal, if two or more Arcs in the same direction are
subseqguent to each other, only the first Arc must state Arc Cow.

All of the rules regarding aclive modes, cycle operation etc. that apply
to programming in the Program Editor must be applied.

Numbered values must conform to the specification listed for the G
code converter, refer to Section 7 - Program Management.
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Section 5 - Viewing Programs With Draw

The 1100M has two Draw Modes, Draw Simulation Mode and Real Time
Draw Mode.

- In Draw Simulation Mode, the CNC runs programs to simulate
machine movements in the viewing area. The machine itself does not
move.

- Inthe Real Time Draw Mode, the CNC displays the machine moves in
the viewing area as it makes them.

In this manual, Draw (with a capital D) refers to the CNC's Draw
Simulation Mode, DRAW (all capitalized) refers to the CNC's Real Time
Draw Mode.

The same spelling convention is used on the softkey labeis.

This section of the manuai explains how to use the Draw Simulation Mode
to view programs. It also explains how to change the viewing settings to
permit a detailed inspection of the programmed moves.

The viewing settings for both modes are changed from the Draw
Simulation Mode softkeys. Refer to Section 6 - Running Programs for
instructions on running DRAW while cutting a part.

Draw lets the operator view a program's operation before cutting any
material. In Draw, the operator can change views, zoom in or out, and
change scales, to better inspect the program.

NOTE: Changes to the display settings can be made at any time in the
Draw Simulation Mode. The display settings cannot be changed while
running in the Real Time Draw Mode.

The mode of CNC when Draw is started determines which Mode is
activated.

When Draw is started from the Edit Mode or from the Manual Data Input
Mode (MDi), Draw Simulation Mode is activated.

When DRAW is started from a Programmed Operation Mode, Real Time
Draw Mode is activated.

Starting Draw

Draw Simulation Mode is started from the Edit Mode or the MDI Mode.
The DISPLAY (F5) and Parms (F9) settings determine how Draw looks
and runs. It is better to adjust viewing settings before starting the
simulation. The softkeys will permit the operator fo make some changes
while a simulation is running.

In the Draw Simulation Mode, the CNC does not hold the operation of the
program for Dwells and tool mounts

To activate the Draw Simulation Mode;
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1. With the CNC in the Edit Mode and a program loaded, press Draw
(F2) (viewing area appears in upper right hand comner of the screen,
Draw softkeys are active).

2. Press DISPLAY (F5) (pop-up appears, Fit is already highlighted).

3. Press (ENTER) i~ (Fit scales image to fit in viewing area).

Press Run (F3) (Draw runs the loaded program, path of tool is
dispiayed in viewing area and the machine remains idle).

]NOTE: The Draw display remains on the editing screen untit it is cIeared.J

NOTE: If Draw is set to display both compensated and uncompensated
moves, the moves in the part program will be drawn twice.

Draw Screen Description

Refer to Figure 5 - 1 Draw Simulation Mode. With Draw active, the
CNC screen looks like an edit screen with a viewing area in the upper
right hand corner. The Draw (F2) soft key is highlighted and the Draw
softkeys are active.

NOTE: Both Draw screens have a viewing area in the upper right corner
of the screen, but the operation of each is very different. Real time Draw
looks like a programmed operation screen with a viewing area in the
upper right corner. The DRAW (F10) softkey is highlighted, and the
program running softkeys active. Simulation Draw looks like an Edit
screen with a viewing area in the upper right comer, and the Draw
softkeys active.

Edit
- Screen

Background

\

o TRk TR L
"

:

o} Draw
1 Window

Draw
L~ Softkey

Draw Run
4+~ And View
Adjustment
Softkeys

E?

&

ETE
i !

- 2ty

Zhemh 08500 SanHn D.6HH T
¥ Y -8000 "

L1 PREINT
1~

| T | TR | e | ik 077 | =T

Figure 5 - 1 Draw Simulation Mode
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Putting Draw in Hold
Draw can be paused anytime by pressing the Hold (F8) softkey or the

(HOLD) T_E‘-f] key.

Restarting Draw When in Hold

When Draw is in hold, press Start (F7) or the (START) key to
continue.

Canceling Draw

The execution of a program in Draw Simulation Mode can be canceled by
pressing the Cancel (FO) softkey.

Draw Parameters

{

[ R B T 0T L N - Y~ 3 A
Blocks ; .
@ X \ / e
Z Text........ Off
Toakamp | Tool........ Off
T ; TeolComp. . . . Use \
Loop Rapid . . On
Axes. ......, On
Grd........ None
Grid size 1.00
] Mode ....... Auto
3 P Rm........ Off
3 Rupid Dy G0 ot 060 poase ... .. On
£ Dt © 20090 Start N¥ .. ... Start
) 1 ¥ Lo End N#.,.... End e
9 DimAm
{ AN Droauy [ NTCTN | 5T M50 | | I | MR 7,7+ | W) J

PARMPY

Figure 5 - 2, Draw Params Pop-up Menu

In Draw, features are distinguished using the following convention.
- Rapid moves {Dotted Lines - when turned on)

- Feed moves {(Solid Lines)

- Tool & Drilied Holes {(Cylinder)

Viewing parameters are set two ways. Refer to Figure 5 - 2, Draw
Params Pop-up Menu. Before the program is run, set the parameters
from the Parms (F2) pop-up menu. Whiie the program is running, change
the parameters from the softkey menu. Some options appear in both
places, some do not. Softkeys toggle the labeled feature on or off, active
softkey features are highlighted.
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Text On or Off

Running Draw with Text On displays program blocks as they are
executed. This can help the operator pinpoint a problem. Running Draw
with Text Off helps Draw run faster.  The default setting is Text On.

To toggle the Text setting On or Off:

1. With the Draw Mode active, press Parms (F9) (parameter pop-up
menu appears).

- 2. Move the highlight bar to select Text and press (ENTER) (Text

toggles between On and Off)
3. Press Parms (F9) (Parms pop-up closes).

NOTE: The Text parameter can also be changed, while Draw is running
by using the Text (F4) softkey,

Tool On or Off

Rurning Draw with Tool On, displays a drawing of the tool as it moves
through the part. A tool must be active and have a diameter entered on
the tool page in order to display. The tool is drawn as a cylinder. The
size of the cylinder is scaled to the tool's diameter.

The default setting is On.
To toggte Tool On or Off:

1. With the Draw Mode active, press Parms (F9) (parameter pop-up
menu appears).

2. Move the highlight bar to select Tool and press ('ENTER) (Tool
toggles between On and Off)

3. Press Parms (F9) (Parms pop-up closes).

NOTE: The Tool parameter can also be changed while Draw is running
by using the Tool (F5) softkey.

Drawing Compensated Moves

[ ]

The ToolComp setting determines if and how Draw displays
compensated moves. This lets the operator see the effects of
compensation on the moves in a program. The Draw ToolComp setting
does not affect how a program runs when it is used to cut a part.

There are three ToolComp options:
- Ignore a program’s compensated moves.
- Use (display) a program's compensated moves.

- Both runs the program twice. (First without compensation then with
compensation.) The moves from both are displayed simultaneously.

5-4
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Both is the only selection that allows a direct comparison between the
two options, it is the default setting.

To set the compensation parameter:

1. With the Draw Mode active, press Parms (F9) (parameter pop-up
menu appears).

2. Move highlight bar to select ToolComp and press (ENTER) i
(second pop-up appears).

3. Move the highlight to the desired selection and press (ENTER)
{smaller pop-up closes).

4. Press Parms (F9) (Parms pop-up closes).

Showing Rapid Moves

Draw displays Rapid moves as dotted lines. The dotted lines can be
toggled off to eliminate screen clutter. This parameter has no effect on
how the program runs, only on how the display looks. The default setting
is On.

To toggie Rapid On or Off:

1. With the Draw Mode active, press Parms (F8) (CNC displays
parameter pop-up menu).

Amazm

2. Move the highlight bar to select Rapid and press the (ENTER)
(Rapid toggles between On and Off)

3. Press Parms (F9) (Parms pop-up closes).

NOTE: The Rapid parameter can also be changed while Draw is running
by using the Rapid (F6) softkey.

Setting Grid Line Type

Draw can display a two dimensional grid with dotied or solid lines. Grid
lines are not visible in the Iso view. The default Grid setting is None.

To set the Grid parameter:

1. With the Draw Mode active, press Parms (F9) (parameter pop-up
menu appears).

=-IZm

2. Move the highlight bar to select Grid and press (ENTER) (Grid
pop-up menu is displayed).

—Zm

3. Move the highlight bar to the desired selection and press (ENTER)
(Grid pop-up closes).

4, Press Parms (F9) (Parms pop-up closes).
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Setting Grid Size

The grid size is adjustable. The units are determined by the CNC's current
mode. The default setting is 1.00.

To set the Grid size:

1. With the Draw Mode active, press Parms (F9) {parameter pop-up
menu appears).

-zm

2. Move highlight bar to select Grid size and press (ENTER) (number
entry field is displayed).

3. Key in desired size and press (ENTER)@ (new value displays on
pop-up menu). '

4. Press Parms (F9) (Parms pop-up closes).

Putting Draw in Motion, S.Step, or Auto Mode

The Draw Simulation Mode executes programs three ways:

- Inthe Automatic Mode, fully automatic (Auto)

- In the Single Step Mode, one program block at a time (S.Step)
- In the Motion Mode, one move at a time (Motion)

In the Automatic Mode (Auto), blocks are executed sequentially until the
program is finished, the CNC is put in a hold, or an error stops the
program.

NOTE: The CNC can be toggled into the Automatic Mode (Auto) from
another mode by pressing the Auto (F1) softkey.

In the Single Step mode (S.Step), one block of program is executed each

time the (START) key is pressed. This allows the operator to run the
program one block at a time.

NOTE: The CNC can be toggled into the Singie Step Mode (S.Step) from
other modes by pressing the S.Step (F2) softkey.

In the Motion Mode (Motion), a program is executed from one motion to

it
the next, executing one motion each time the (START) ! key is
pressed.

NOTE: The CNC can be toggled into the Motion Mode (Motion) from
other modes by pressing the Motion (F3) softkey.

Select the default mode as follows:

1. With the Draw Mode active press Parms (F9) (parameter pop-up
menu appears).
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2. Move the highlight bar to select Mode and press (ENTER) (Mode
pop-up menu is displayed).

Am-zw

3. Move the highlight to select the desired mode and press (ENTER)D
{Mode pop-up closes).
4. Press Parms (F9) (Parms pop-up closes).

NOTE: Off-iine keyboard users running Draw in the Singie Step or Motion
Modes can use the space bar to continue the program after each hold.

Automatic Draw Restart

The Run parameter determines whether Draw automatically restarts after
a DISPLAY or VIEW setting change. This aliows the operator to make
more than one setting change before restarting Draw.

When Run is Off, Draw is started and restarted using the Run (F3)
softkey.

When Run is On, Draw automatically starts after each DISPLAY or VIEW
change.

The default setting is On.

1. With the Draw Mode active, press Parms (F8) (parameter pop-up
menu appears).

2. Move the highlight bar to select Run and press (ENTER) {Run
toggles between On and Off)

3. Press Parms (F8) (Parms pop-up closes).

Erasing the Draw Display

The Erase parameter sets Draw to ciear the display when it starts a
program. When Erase is Off, the old drawing remains in the viewing area
and new moves are drawn over it. The default setting is On. Set the.
Erase parameter as follows:

1. With the Draw Mode active, press Parms (F8) (parameter pop-up
menu).

AM-Em

2. Move the highlight bar to select Erase and press (ENTER) (Erase
toggles between On and Off)

3. Press Parms (F9) (Parms pop-up closes).

Running Draw for Selected Blocks

Draw can run any portion of a program or a subprogram. Run a portion of
a program by specifying the Start N# and End N# block settings on the
Parms menu. The default settings are the Start and End.
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To run a portion of a subprogram, both the starting and ending biocks
must be within the subprogram. To run a subprogram select starting and
ending blocks, that include the Call, Loop or RMS biock, from the main
program.

If a starting block is inside a subprogram and the ending block is in the
main program, the CNC will stop and generate an error message at the
EndSub block because it could not find the subprogram starting block.

NOTE: There is no way to see if the Start N# and End N# settings have
been changed without checking the Parms pop-up menu. It is a good
idea to restore the default settings after using this feature.

Starting Draw at a Specific Block

1. With the Draw Mode active, press Parms (F9) (parameter pop-up
menu appears).

2. Move the highlight bar to select Start N# and press (ENTER) (Start
N# pop-up menu appears).
3. Move the highlight to mark the desired selection and press (ENTER)

Zm

R

I (if Start Of Program is selected, Draw will start at block 1, if Other

Block was selected, key in the block number and press (ENTER) .
4. Press Parms (F9) (Parms pop-up closes).

Ending Draw at a Specific Block

1. With the Draw Mode active, press Parms (F9) (parameter pop-up
menu appears).

2. Move highlight bar to select End N# and press (ENTER) (Start N#
pop-Up Menu appears).

. 3. Move the highlight to mark the desired selection and press (ENTER)

(if End Of Program is selected, Draw will stop at the last program
block, if Other Block was selected, key in the block number and

E

press (ENTER) D)
4. Press Parms (F9) (Parms pop-up closes).

FmaZ
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Adjusting Draw Display

Draw has several display settings to aliow the operator the best view of
the moves in the viewing window. Refer to Figure § - 3, Dispiay Pop-up
Menu. Activate these settings from the DISPLAY (F5) pop-up menu.

‘s

~

Fit

Window
1 DimAbs Half
£ B S Tt 046500 sl Double
4 Rapid X 10600 Y -BDOD.
5 X 2.0000 Scale
? D s ¥ -1.2000 Em

e H ¥ 12000 se 8
5 Dien Abs
|| Do |0 |G [ Diplay ] Il 1 Y Porme " EE

DHEPPU

Figure 5 - 3, Display Pop-up Menu

Fitting the Display to the Viewing Window

Draw can automatically scale the display to fit in the viewing area.
To fit the display to the viewing area:

1. With the CNC in the Draw Mode, press Display (F5) (pop-up menu
appears).

2. Move highlight to select Fit and press (ENTER) (pop-up closes, the
display adjusts to fit in the viewing window).
Halving Display Size
| Draw can reduce the size of the display to one-half existing size.
To reduce the display size by one half:

1. With the CNC in the Draw Mode, press Display (F5) (pop-up menu
appears).

2. Move highlight to select Half and press (ENTER) (pop-up closes,
the next time Draw is run, the display will be one half its present size).
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Doubling Display Size
Draw can double the size of the display.
To double the size of the display:
1. With the CNC in the Draw Mode, press Display (F5) (pop-up menu
appears).

2. Move highlight to select Double and press (ENTER) (pop-up
closes, the next time Draw is run, the display will be twice its present
size).

Scaling the Display by a Factor

Draw can eniarge or reduce the display size by a factor.
To scale the Draw display:

1. With the CNC in the Draw Mode, press Display (F5) (pop-up menu
appears).

2. Move highlight to select Scale and press (ENTER) (pop-up closes,
CNC prompts for scale factor to be keyed in).

NOTE: Keying in a decimal number reduces the size, keying in a whole
number enlarges the size.

3. Key in the desired factor and press (ENTER) (prompt disappears,
the next time Draw is run, the display will be scaled by the factor
keyed in).

Windowing (Zooming) In

Draw lets the operator zoom in on any portion of the display.
To zoom in on a portion of the display:

1. With the CNC in the Draw mode, press Display (F5) (pop-up menu
appears). '

2. Move the highlight to select Window and press (ENTER) (a white
window appears inside of viewing window).

‘
3. Using the (ARROW), /1N keys, center the window over the area of
interest.

4. Enlarge or reduce the window by pressing the Expand (F5) or
Compres (F6) softkeys.

INOTE: Use Reset (F7) to restore window to its original size.

5-10
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5. Once the window is sized and positioned, press Enter (F10) (window
is closed, the next time Draw is run, the portion of the display framed
by the window will fill the viewing window.

Erasing Display

To erase the display:

1. With the CNC in the Draw Mode, press Display (F5) (Display pop-up
menu appears).

2. Move highlight to select Erase, and press (ENTER) (display is
erased). '

Changing Draw Views

Draw lets the operator choose between four different views of the
machine's moves. Refer to Figure 5 - 4, View Pop-up Menu. Activate
different views from the VIEW (F4) pop-up menu.

-~

-£.6000 Tock# i

\,
\ J
VIEWFU

Figure 5 - 4, View Pop-up Menu

Selecting the Top View (XY)

1. From the Draw Mode, press VIEW (F4) (VIEW pop-up menu
appears).

~Zm

2. Move the highiight to select XY and press (ENTER) (Draw is now
set to show top view).

Selecting the Front View (XZ)

1. With the Draw Mode active, press VIEW (F4) (VIEW pop-up menu
appears).

23 Aug 96 : 5-11



1100M CNC Three Axis Programming Manual HNILHM
Section 5 - Viewing Programs With Draw

e
N

2. Move the highlight to select XZ and press (ENTER)&) (Draw is now
set to show front view).

Selecting the Side (End) View (YZ)

1. With the Draw Mode active, press VIEW (F4) (VIEW pop-up menu
appears).

aIm-~Tm

2. Move the highlight to select YZ and press (ENTER) (Draw is now
set to show side view).
Selecting the Isometric (3D) View

The isometric view is an elevated three dimensional view of the machine's
moves. In the Iso mode, grid lines are not shown,

1. With the Draw Mode active, press VIEW (F4) (VIEW pop-up menu
appears).

2. Move the highiight to select Iso and press (ENTER) {Draw is now
set to show an isometric view from the lower right quadrant).
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Section 6 - Running Programs

There are three modes of programmed operation.
Single Step Mode  Runs a program one block at a time.
Motion Mode Runs a program from motion to motion.

Automatic Mode Runs a program automatically.

All screens for running programs look very similar to the Manual Mode
screen. Use the softkey labels to distinguish between modes. The label
for the active mode will be highlighted.

A program must be loaded before it can be run to cut a part. Programs
are loaded from the Program Directory, refer to Section 7 - Program
Management for information on loading programs.

In the Manual Data Input Mode it is not necessary to load MDI code
blocks.

NOTE: The Manual Data Input Mode (MD)) aliows the operator to
program a few quick moves without creating and saving a program. MDI
is usually associated with manual operation and it is only available in the
Manual Mode. Refer to Section 3 - Manual Operation and Machine
Setup for information on MDI.

NOTE: All programming tools, moves, cycles etc. are available in the
Manual Data Input Mode (MDI).

Loading Programs for Running

The first step in running a program is to load the program into the CNC'’s
memory. Programs are loaded from the Program Directory. Refer to
Section 7 - Program Management for instructions on loading a
program.

Running a Program One Step ata Time

The Single Step screen provides access to two different execution modes:
the Single Step Mode (S.STEP) and the Motion Mode (MOTION). Both of
these modes allow the operator to step through the program and verify
the moves before using it for production.

Refer to Figure 6 - 1, Single Step Screen. The S.STEP screen looks
like a MANUAL screen with fewer softkeys and the S.STEP (F5) softkey
highlighted.

To run a program in Single Step Mode:

1. Load the required program and retumn to the MANUAL screen, refer to
Section 7 - Program Management.

2. Press S.STEP (F5) (Single Step Mode activates).
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3. Press (START) E (CNC executes a single block or motion).

4. Repeat step 3. as required.

NOTE: When the CNC is in the Auto Mode, pressing S.STEP (F5)
activates Single Step Mode.

Position Display Status Box
[ // P
( z Z | Program
.| | X+ / 0.0000 | z . Blocks
Y+ 0.0000
Z+ 0.00 - _ Program
oo am ' ~ Area
FFED; LD /“
gy
a5 S i - Message
Py | | Box
ﬁ :;: % 5.000 Y -2.6000 /
0! Hemr o ———1 1o} Softkey
I T e e T Labels

Figure 6 -1, Single Step Screen

Toggling Between Motion and Single Step Mode

Toggie the CNC between the Single Step (S.STEP) and the Motion
(MOTION) Mode using the MOTION (F7) softkey. When the Motion Mode
is active, the MOTION (F7) softkey label is highlighted.

- In the Single Step Mode, the CNC holds before the execution of each

block. The operator must press (START) . to execute each block.
— In the Motion Mode, the CNC holds before the execution of each

machine move. The operator must press (START)u to execute
each machine move.

Holding or Canceling a Single Step Run

Press (HOLD) E to hold the execution of the program. To restart a

program that is on hold, press (START) . To cancel a program that is
on hold, press MANUAL (F4). When a program is canceled, ool
compensation is canceled (if it was active) and canned cycles are
terminated. All other modal settings remain active.

6-2
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Single Step Execution of Selected Program Blocks

Method 1, Using Arrow Keys to Select Starting Block
Select the starting block before starting the program.

1. Load the desired program and return to the Manua! screen.
2. Press S.STEP (F5) (Single Step Mode is activated).

NOTE: If the Motion Mode is required, press the MOTION (F7) softkey at
this time.

K
3. Using the (ARROW) [/t keys, position the highlight to mark the
desired starting block. '

4. Press (START) - (CNC executes the next block or motion).

Method 2, Using Search to Select Starting Block

Search directs the CNC to search the program for a block number, a
block containing a number, or a block containing specific text. The first
block found containing the specified information is highlighted and
displayed. Search only searches forward in the program. Perform the
Search before starting the program.

1. lLoad the desired program and return to the Manual screen.
2. Press the S.8TEP (F5) softkey (Single Step Mode activates).
3. Press SEARCH (F3) (CNC prompts for number or text to search for).

4. Key in the required number or text and press (ENTER)E (The CNC
runs the search. The first block containing the number or text will be
marked by the highlight).

5. Press (START) {CNC starts executing the program from the
highlighted block).
Switching from Single Step to Auto
To change the CNC from Single Step to Auto Mode:

1. While running in the Single Step Mode, press AUTO (F6) (CNC
completes current move then holds).

2. Press (START) {CNC restarts and runs the rest of the program in
the Automatic Mode).
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Automatic Program Execution

The Auto Mode is the CNC's production mode. Ali or any portion of a
program can be executed in the Auto Mode. The CNC can be put in the
Auto Mode from either the Manual or Single Step Modes.

Refer to Figure 8 - 2, Auto Screen. The AUTO screen is similarto a
MANUAL. screen, but has fewer softkeys. The AUTO (F8) softkey labe! is
highiighted when the Auto Mode is active.

To run a program in Automatic Mode:

1. lLoad the required program and return to the Manual screen.
2. Press AUTO (F6) (Automatic Mode activates).

3. Press (START) {The CNC begins executing program blocks).

Position Display Status Box

- £ =7 —y Program
o| X+ /00000 | um”  fun | ’J/ Blocks
Y+ 0.0000
: y , _ Message
‘ Box
AUTO
. Softkey
Label
° — —F | =y SOﬁkey
L ) Labels
& A

Figure 6 -2, Auto Screen

Holding or Canceling an Auto Run

Press (HOLD) to hold the execution of the program. To restart a

program that is on hold, press (START) u To cancel a program that is
on hold, press MANUAL (F4). When program execution is canceled, too!
compensation is canceled (if it was active) and canned cycles are
terminated. All other modal settings remain active.

6-4
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Starting at a Specific Block

Method 1, Using Arrow Keys to Seiect Starting Block

Select the starting block before starting the program.
1. Load the required program and return to the Manual Mode.

2. Using the (ARROW) 28
required starting block.

keys, position the highlight to mark the

3. Press (START) {CNC begins automatic program execution from
the selected block).

Method 2, Using Search to Select Starting Block

Search directs the CNC to search the program for a block number, a
block containing a number, or a block containing specific text. The first
block found containing the specified information is highlighted and
displayed. Search only searches forward in the program. Perform the
Search before starting the program.

1. Load the required program and return to the Manual screen.
2. Press the AUTO (F6) softkey (Auto Mode activates).
3. Press SEARCH (F3) (CNC prompts for number or text to search for).

m-Xm

4. Key in number or text and press (ENTER) (CNC runs the search.
The first block containing the number or text will be marked by the
highlight).

5. Press (START) (CNC starts e.xecuting the program from the
highlighted block).

Clearing a Halted Program

When the CNC encounters a program block that generates an error, a
Warning message is displayed and the CNC stops execution of the

" program. The operator must press MANUAL (F4) to reactivate the
keypad.

A program error could generate more than one message. Refer to
Section 2 - CNC Console and Software Basics for instructions on
reviewing undisplayed error messages.

After the program is corrected, it can be loaded and restarted at the
appropriate block.

Using Draw While Running Programs

Refer to Figure 6 - 3, Draw (Real Time Mode). When Real Time Draw
is used, the CNC displays the moves as they are executed. Activating
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Draw changes the secondary display area to a DRAW viewing area and
highlights the DRAW (F10) softkey label.

All of the dispiay options available in Draw Simulation Mode are available
in the Real Time Draw Mode, but the settings must be made from the
Draw Simulation Mode screen, refer to Section 5 - Viewing Programs

With Draw. Press (CLEAR) at any time to clear the Draw display.

NOTE: Both Draw Modes have a window in the upper right corner of the
screen, but the operation of each is very different. Draw Real Time Mode
looks like a PROGRAM screen that has a viewing window in the upper
right corner, the DRAW (F10) softkey label highlighted, and the program
execution softkeys active. Draw Simulation Mode looks like an Edit
screen that has a window in the upper right corner and the Draw softkeys

active.

To activate Draw while running a program.

1. Load the required program and put the CNC in required execution
mode (S.STEP or AUTO).

2. Press DRAW (F10) (upper right status box changes to a window).

3. Press (START) (program execution starts, moves are displayed
as they are executed by the CNC).

P Draw Area
et (IShO view
ol | ya shown)
Z+ Program
nem, - Running
- Softkey
10 Labels
{2
gD&n
3 o Draw
| [ Sotuey
L e —t—bma)] | | abel

DRAWRT

Figure 6 - 3, Draw (Real Time Mode)
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Section 7 - Program Management

The Program Directory provides access to all of the program
management and disk utilities. These functions include creating, loading,
deleting, undeleting and copying programs. The Program Directory also
provides access to the floppy disk drives and the communications utilities.

Activate the Program Directory from the MANUAL screen by pressmg the
PROGRAM (F2) softkey.

USER Listing
/ .

Loaded
Program
/ g

/ P Softkey

b AUSER LOADED PROGRAM : 11LM ¢ Labels
— | o e a2 v e

\a

PROGRAMI

Figure 7 -1, Program Directory

Refer to Figure 7 -1, Program Directory. The Program Directory's
USER listing displays a list of the programs stored in the CNC. Al CNC
programs have “.M" extensions after their name. Change the display
mode to view programs with other formats.

Changing the Program Directory’'s Display

The Program Directory has four display modes.
- Display only CNC programs {names with “.M" extensions)

- Display CNC programs (names with “.M” extensions) with size, date
and time of last edit

- Display all programs in all formats

- Display all programs in ali formats with size, date and time of last edit

Cycle the Program Directory through different display modes by pressing
the Display (F8) softkey.

The display mode that only shows “.M" (CNC part programs) is the one
used most often.
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CAUTION: The Program Directory can provide access to
internal CNC programs. Tampering with internal
programs can cause a machine malfunction.

Creating a New Program

To create new programs in the Program Directory:

1. With the CNC in the Manual Mode, press PROGRAM (F2) (Program
Directory activates, USER listing is displayed).

2. Press Create (F2) (message line displays “NEW PROGRAM: _"
prompt). .

3. Press ASCII (F2) (ASCII Chart activates).

NOTE: The ASCII Chart is not required if the new program name
contains no letters.

4. Using the ASCII Chart and the number keypad, key in the new
program's name.

5. When the name is complete, press ASCIl (F2) (ASCIl pop-up
disappears).

m-Zm

6. Press (ENTER) &) (new program's name is alphabetically placed in
the USER listing). ‘ _

NOTE: Refer to Section 2 - CNC Console and Software Basics for
ASCI| Chart instructions.

Choosing Program Names

A name cannot be longer than eight characters. If more than eight
characters are keyed in, only the first eight will be used. The CNC only
displays program names in capital letters. Names should only contain
letters, numbers, and dashes. No two programs can have the same
name. The CNC automatically places the ".M" extension after the first
eight characters.

Loading a Program for Running

A program must be loaded before it can be executed by the CNC.
Loading a new program unloads the previous one.

To Load a program:

1. Using the (ARROW) /1N keys, position the highlight to select a
program and press Load (FE) (CNC loads program, program name
appears next to the "LOADED PROGRAM' label at the bottom of the
screen).

7-2
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Selecting a Program for Editing and Utilities

The program marked by the highlight when the Edit (F4) softkey is
pressed will be displayed in the editor, not the loaded program. Delete
(F3), List (F5) and most other utilities will also carry out their functions on
the program marked by the highlight when activated.

]NOTE: The loaded program is the program loaded for cutting parts. —l
Seiect a program for editing as follows:

1. From the Program Directory, use the Display (F8) softkey to set the
display for CNC programs only.

g

2. Using the (ARROW) Js keys, position the highlight to select the
name of the program being edited or written.

3. Press Edit (F4) (program editor activates, highlighted program is
displayed in the editor).

Maximizing Program Storage Space

The CNC has a fixed amount of space availabie for programs. Check the
space available with the System Information utility.

Refer to Figure 7 - 4, System Information Screen.

Total Space Available For The System

the amount of program storage space built into the
CNC. -

Total Free User Space

the space remaining for new programs.

When a program is executed on the machine (or in Draw), the conirol
generates a second program of the same name followed by “.S". The “.8"
programs contain information required by the CNC. Normally “.8"
programs are slightly larger than the part program that generated it.
When a part program is deleted, the associated “.S" file is also deleted.

The CNC is not the best place for iong term storage of part programs.
Part programs should be periodically copied to floppy disks (or other
computers) for backup and storage.

If a {ot of old programs are allowed to accumulate, the CNC could run out
of memory. One way to temporarily make room is to delete the *.8” files

of programs that aren’t currently being used. The CNC will automatically
replace the “.S” files the next time the programs are run.

The Program Directory displays only part programs (programs followed by
“.M") by default. Use the Display (F8) key to set the Program Directory to
display programs with “.S8" extensions.
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NOTE: Under normal conditions, the CNC will have more than enough
memory to operate. If running out of memory does become a problem,
Anilam does offer memory upgrade options for most of it's products.

7-4
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Program File Utilities

~ Some utilities are accessed directly from the softkeys, and some are
accessed through the Utility (F9) pop-up menu. The Utility pop-up menu
lists 14 utilities on two pages. Highlighting MORE ...and pressing

(ENTER) activates the second page of the menu.

Displaying Program Blocks (Listing a Program)

List (F6)-displays the blocks in a program. This lets an operator look over
a program without the chance of an accidental change. The List utility only
displays CNC programs (programs with a “.M” extension on their name).
The softkeys available on the List screen are the same softkeys activated
by pressing Misc (F9) from the Edit screen. The Draw (F2), Search (F3),
PgUp (F4), PgDn (F5), Begin (F6), and End (F10) softkeys all function
as they do in the Program Editor (refer to Section 4 - Writing

Programs).
To list a program:

1. Using the (ARROW) 1% keys, move the highlight bar to select the
program being listed.

2. Press List (F5) (CNC displays the programs blocks). No editing is
possible in the List Mode.

Deleting a Program

1. From the Program Directory, position the highlight bar to select the
program to be deleted.

2. Press Delete (F3) (CNC prompts the operator to confirm the deletion,
softkeys change for the operators response).

3. Press Yes (F1) (CNC deletes the selected program).
- 0[‘ -

Press No (F2) (deletion is cancel).

INOTE: Deleting a program automatically deletes its associated “.8" file, i

Reading Disks in Floppy Drives (Logging to Other Drives)

Most utilities operate on the programs in the USER listing by default. The
Log utility makes it possible for the CNC to use the utilities on floppy disks
in the machines floppy disk drive.

To log the CNC 1o a floppy disk drive:

1. From the Program Directory, press Log (F7) (CNC prompts operator
to select a drive).
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press (ENTER) (2] (Program Directory displays selected drive's
contents).

2. Using the (ARROW) keys, move highlight to select a drive and

Marking and Unmarking Programs

Many of the utilities can be used on more than one program at a time.

The Program Directory allows the operator to select one, some or all of
the programs in the USER listing.

Marking Programs

To mark a program:

1. From the Program Directory, use the {ARROW) }'\4 keys to position

the highiight bar over the program’s name.

-z

2. Press (ENTER) (2] (marked program is highfighted, highlight bar
advances to the next name)

Em-—zn

3. Press {(ENTER) I to mark the next program.
- Or -
Vi

Use the (ARROW) kd keys to reposition the highlight over any other

program in the listing and press (ENTER) .

4. Repeat these steps to mark as many program as required,

Unmarking Marked Programs

%
1. Use the (ARROW) .1 keys to position the highlight over an

-2

previously marked program and press (ENTER) (the mark clears).
Marking all Programs

1. From the Program Directory, press Utility (F9) (Utility pop-up menu
appears).

2. Using the (ARROW) I/t keys, position the highlight to select More . .

. and press (ENTER) (second page of pop-up menu appears).
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3. Using the (ARROW) keys, position the highlight to select Mark

All and press (ENTER) (all programs are marked for pending
operation).

Unmarking all Marked Programs

1. From the Program Directory, press Utility (F8) (Utility pop-up menu
appears).

2. Using the (ARROW) as keys, position the highlight to select

More .. . and press (ENTER) (second page of pop-up menu
appears).

3. Using the (ARROW) ./ keys, position the highlight to seiect
Unmark All and press (ENTER). (all programs are unmarked).

Deleting Groups of Programs

1. From the Program Directory, mark all of the programs {o be deleted
and press the Delete (F3) softkey, (CNC prompts the operator to
confirm the deletion, softkeys change for operators response).

2. Press Yes (F1) (CNC deletes the selected programs).
-or - ‘

Press No (F2) (deletion is cancel).

Undeleting Programs

Deleted programs can be recovered if another program has not already
used the deleted program’s memory. Sometimes only a portion of a
deleted program is recoverable. For the best results, undelete a program
as soon as possible after deletion.

To undelete a program:

1. From the Program Directory, press Utility (F2) (Utility pop-up
appears).

2. Using the (ARROW) % keys, position the highlight to select

am-zm

UnDelete and press (ENTER) l (If the control finds programs to
undelete, it displays a pop-up menu. |f the control doesn't find deleted
programs, a “No programs available for undelete” prompt appears).
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3. When deieted programs are found, use the (ARROW)

>A4 keys to

position the highlight to select the program and press (ENTER)
{CNC prompts for the first letter of the deleted program’s name, ASCII
softkeys activate).

Use the ASCII Chart to key in the letter and press (ENTER)B (CNC
presents information message).

5. Press Cont (F10) (the program is restored to USER listing).

NOTE: Undeleted programs may not contain all of the original
information. Review any undeleted programs for accuracy before
attempting o use them.

NOTE: Refer to Section 2 - CNC Console and Software Basics for
ASCII Chart instructions.

Copying Programs to Floppy Disks

Copying programs to floppy disks provides an easy way to transfer
programs to other machines. Programs can also be copied to floppy
disks for storage.

1.
2.

From the Program Directory, mark all of the programs to be copied.

Press Utility (F9) (Utility pop-up menu appears, Copy selection is
highlighted).

Am-4Zm

Refer to Figure 7 - 2, “Copy To” Pop-up Menu. Press (ENTER)
(Copy to: pop-up menu appears).

Using the (ARROW) 1) keys, position the highlight to select the

target drive and press (ENTER) ; (marked programs are copied to
target drive).

7-8
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I111M D9/23/ 19594 Q05
123M AT D9/71/1997  O1:AGpm
2001.M 230 1991 12122 am
e M 407 11/04/1956 03:2% pn e
HMEM 43 f2/12/1945 ndd am
Copy 1ot
C:
D:
Other . .

Geode To 51100
More . ..

® CausEr mmgm:.m T e

| T T 2 T

A

Figure 7 - 2, “Copy To” Pop-up Menu

Renaming Programs

AN

4 keys to position

1. From the Program Directory, use the (ARROW) b
the highlight on a program.

2. Press Utility (F9) (Utility pop-up menu appears).

3. Use the (ARROW) /1 keys to position the highlight to select
“‘Rename”, and press (ENTER) i (CNC prompts for a new program
name, ASCII Chart softkeys display). -

4. Using the ASCII chart and the number keypad, key in the new naine

and press (ENTER) it (the old name is repiaced by the new name).

NOTE: Refer to Section 2 - CNC Censole and Software Basics for
ASCII Chart instructions.

Printing Programs

The CNC can print to any a standard IBM PC compatible printer. The
print utility can be used to make paper copies of part programs. When
more than one program is marked all will be sent to the printer. Refer to
Section 11 - Software, Keyboard and Printer Installation for printer
instaliation instructions.

To print one or more programs:

1. From the Program Directory, mark all the programs to be printed.

-or-
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>4
Using the (ARROW) /1N keys position the highlight to select a

program for printing.
2. Press Utility (F9) (utility pop-up appears).

3. Using the (ARROW) % keys, position the highlight to select “Print",

m-4zZm

and press (ENTER) &/ (CNC prompts the operator to confirm the
command, softkeys change for operators response).

4. Press Yes (F1) (programs are sent to printer).
-0 -
Press No (F2) (print canceled).

Formatting Floppy Disks

Before programs can be transferred to floppy disks, the disk must be
formatted. Most disks come pre-formatted, but the CNC can format a disk
when necessary.

Format a floppy diskeite as follows.

1. From the Program Directory. press Utility (F9) (Utility pop-up
appears).

2. Using the (ARROW) /1Y keys, position the highlight to select Floppy

Mm-Z|

Format and press (ENTER) (&) (warning message is displayed, CNC
prompts the operator to confirm the format, softkeys change for
operators response).

CAUTION: Formatting a floppy disk erases all of the data
on the disk.

3. Press Yes (F1) (CNC prompts for disk insertion).
- Or -
Press No (F2) (format is canceled).

4. Insert the floppy disk in the CNC’s disk drive and press Cont (F10)
(CNC displays disk statistics as it formats).

Converting G-code Programs to CNC Conversational Format

The CNC only runs programs that are written in the Anilam
Conversational Language Format. The G-code conversion utility
translates G-code programs to the Anilam Conversational Language
Format. This saves the operator from rewriting part programs written for
other machines.
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By default, converted programs are given the same name as the original,
but with a “.M” extension added. If necessary, the operator can assign
any valid name to a converted program. The conversion utility does not
after the originai G-code program in any way. Programs that have “.M" or
“.8” extensions on their name cannot be converted.

By default, the conversion utility writes the translated program to the
CNC'’s current drive. If the original program is located in the USER listing,
the converted program will be written to the USER listing. If the CNC is
logged to a floppy drive, it will read the original program and write the new
program to the floppy drive. The operator can force the location of the
new program to any valid location by selecting No (F2) when prompted to
confirm the new program’s name.

The operator should ensure enough space is available for the converted
program. Converted programs are slightly larger than the original. Only
one program can be converted at a time. -

The G-code utility supports an enhanced version of the RS 274D
specification for G-code. Some G-code blocks may not convert directly.
G-code blocks that do not convert directly are inserted into the converted
program as comment blocks. Commented blocks are marked by an
asterisk.

Carefully review and test all converted programs with Draw before running
them. Refer to Section 5 - Simulating and Viewing Programs With
Draw for details.

NOTE: The Program Directory's default display setting only displays
program names that end with “.M’. it may be necessary to change the
dispiay setting to view programs with other formats. Toggile the settings
with the Display (F8) softkey. '

To convert a G-code program to conversational format:

1. Transfer the program to the control either by copying it from a floppy
disk or by downloading it via the RS-232 link. Refer to Section 9 -
Communications and DNC for downloading instructions.

2. From the Program Directory, mark the program being converted.
Press Utility (F9) (Utility pop-up menu appears).

e
4. Using the (ARROW) i»>+ keys, position the highlight to select G-code

AM-Z|

To 1100M, and press (ENTER) (CNC prompts the operator to
confirm the conversion, softkeys change for operators response).

5. Press Yes (F1) (CNC prompts the operator to confirm the new
program’s name, softkeys change for operator’'s response).

- Or -
Press No (F2) (conversion is canceled).
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6. To use same name and location, press Yes (F1) (CNC converts
program, CNC displays conversion statistics).

-0r -

To key in a different name (or location) and press No (F2) (CNC
prompts for new name, ASCII softkeys activate).

7. Key in the desired name (or path), close the ASCI| pop-up and press

(ENTER) &} (CNC writes the conversationai program, status box
displays progress).

Name of Program
/ Read By Converter
- Name of Program
1100M PROGRAM coNVER/SD/ |~ Being Written
Input program:

Output program: Percentage of Orignial

Percent complete: ———————"""_ | Program Converted
Input biock count:

Output block counts_ e

Ervor count: ™ Number of Blocks Read
\ From Original Program

=
Press F9 to Cancel. \ \

Number of Biocks Written

Number of Blocks
Not Recognized scope

Figure 7 -3, G-code Converter Status Display

NOTE: Refer to Section 2 - CNC Console and Software Basics for
ASCI| Chart instructions.

Refer to Table 7 - 1, G-code Conversion Number Formats and Table
7 - 2, G-code Equivalents for G-code compatibility specifications. For
best results, the G-code in the program being converted should conform
to these specifications.

Table 7 -1, G-code Conversion Number Formats

Maximum Number of Digits to Example of Properly
Right & Left of Decimal Place Formatted Value
Mode Mode
inches MM Inches MM
Axes 4.4 53 X9980.9899 | X99999.0999
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| Feed | 3.1 | 4.1 | F999.9 | F9999.9 |
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HANILAM

Table 7 - 2, G-code Equivalents

G-code Format

Conversational
Equivaient

XYZ

G90/1

Dim Abs/incr

G17/8/8

Plane XYIXZ/YZ

G75XnYnHnZn AnBnlinJdn UnVn Wn Sn Kn Pn

Frame Pock

IslandLen

IslandWid

StartHot

ZDepth

Stepover

DepthCut

RampFeed

RoughFeed

InsideRad

QutsideRad

FrameWidth

FinStock

FinFeed

Hole Pocket

Diameter

RoughFeed

FinStock

FinFeed

G77 XnYnHn Zn Dn An BnIn San Kn Pn

Circular Pocket

XCenter

Y =

YCenter

StartHgt

ZDepth

Diameter

Stepover

DepthCut

RoughfFeed

FinStock

FinFeed

23 Aug 96



1100M CNC Three Axis Programming Manual ANILAM
Section 7 - Program Management

Table 7 -2, G-code Equivalents (Continued)

G-code Format Conversational
- Equivalent

G78 Xn Yn Hn Zn Un An Bn In Jn Sn Kn Pn Rectangular

Pockets

X= XCenter
Y= . YCenter
H= StartHgt
Z= ZDepth
U= CornerRad
= Stepover
= DepthCut
= RoughFeed
= RoughFeed
= - | FinStock
= FinFeed
G78 Xn Yn Cn An Bn Hn Dn Bolt Hole Drill
= XCenter
= YCenter
= IndexAngle
= StartAngle
= EndAngie
= #Holes
= Diameter
G8o Driling Off
G81 Zn Rn Fn Pn BasicDrill
= ZDepth
= StartHgt
= Feed
= ReturnHgt .
G83Zn RnFninPn PeckDrili
= ZDepth
= StartHot
= Feed
= Peck
= ReturnHgt
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ANILAM

Table 7 -2, G-code Equivalents (Continued)

G-code Format Conversational
Equivalent
G85 ZnRnFnPn _ Boring
= ZDepth
= StartHgt
= Feed
= RetumHgt
GB7 ZnRnFnin Jn Kn Wn Un Pn Chip Break
= - ZDepth
= StartHgt
= Feed
= FirstPeck
= PeckDecr
= MinPeck
= ChipBrkine
= RetractDep
= ReturnHgt
G179 Xn YnCn Bn En Un Vn Drill Pattern
_ - X
= Y
= Angle
= #XHoles
= #YHoles
= Xiner
= Yiner
Tn Tool# n
G4 Tn Dwell n
On Subn
M99 EndSub
M98 Pn Calln
M2 EndMain
Fn Feed n
G001 Line with
XYZXR/YR/IRC
format
G02/3 Arc with
XYZIJKIXYZR/
JKABC format
G05 Ellipse with
XYZIJABCL
format
GO06 Spiral with
XYZIJKL format
G40/1/2 ToolComp
Off/Left/Right
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Checking Disks for Lost Data

Sometimes computer disks contain program fragments that have been
lost. This might happen if a computer loses power while it is saving a
program. Lost program fragments are invisible in the USER listing, but do
use up disk space. Check a disk for lost program fragments as follows:

1. From the Program Directory, press Utility (F9) (Utility pop-up

appears).
>

., and press (ENTER) [~) (second page of pop-up menu appears).

2. Using the (ARROW) keys, position the h;ghlzght to select More .

Am-Em

3. Using the (ARROW) L/ b 4 keys, position the highlight to select Check

Disk, and press (ENTER)' {CNC prompts operator to select the
drive to be checked).

4. Using the (ARROW) A keys, position the highlight to select the

desired drive, and press (ENTER) (R l(CNC checks the disk, if lost
clusters are found the CNC prompts the user for recovery instructions,
softkeys change for operators response).

5. Press Yes (F1) (CNC attempts to recover lost clusters on disk).
-0r -
Press No (F2) (utility deactivates).

Display System Information

Refer to Figure 7 - 4, System Information Screen. The System
information screen displays specific details about the CNC and its
software. Most of the information on this screen is only required during
machine setup or troubleshooting.
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Memory Available Opfion Package

For Use By System Serial Number Minimum
Operating _ Sofiware Processor Datected
System Version Required Procassor

T

\ . Serial p/ ooooob,[oooom v
Software\Ver: DOS 6.22 PC4.60A MCB 0.60F For 386 CPU [486]

Memory: 2,660 KB Total 2,288 KB free [89.38%] 387 KB Base
- Drive D: 1024994 bytes MTotal 516,672 btytes fr [57.07%;}

Graphics: Autd} Mode: 18 w: 639x4¥Q [640x480x16}, Total)
4
/ Pr FIO\ccnﬁnue. \ \
7 \ N N AY
Graphics Total Space  Actual Total Free Total Free Base Memory
Resolution Available For Graphies Memory User Space  Free
Mode System Mode

STaTus

Figure 7 - 4, System Information Screen

Display the System Information screen as follows:

1.

From the Program Directory, press Utility (F9) (Utility pop-up menu
appears).

Using the (ARROW) a’h keys, position the highlight to select System

Info, and press (ENTER) (System Information screen displays).

Copying Programs from/to Unspecified Locations

Copy programs from floppy disk drives into the USER listing as follows.

1.

From the Program Directory, press Utility (F9) (Utility pop-up
appears).

Using the (ARROW) [% keys, position the highlight to select More .

AmM=<Zm

.. and press (ENTER) I (second page of pop-up menu appears).

Using the (ARROW) /i Y keys, position the highlight to select Copy ?

AM-ZT

and press (ENTER) (CNC prompts for program source, ASCII
softkey is active).
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4. Using ASCIl Chart, key in the complete location (path) of the program

zm

¥
E
n

being copied, and press (ENTER)
drive or Other...).

(pop-up prompts for destination

5. Using the (ARROW) %} keys, position the highlight to select Other

EmIm

and press (ENTER) l (CNC prompts for destination, ASCII softkey is
active). :

8. Usmg ASCH Chart, key in D:\WUSER\[program name]. M and press
(ENTER) l {(program is copied into USER listing).

NOTE: Referio Section 2 - CNC Console and Software Basics for
ASCII Chart instructions.

NOTE: An alternative procedure is to Log onto the floppy disk drive
containing the program, mark the program and use the Copy to: utiiity.

Renaming Programs from/to Unspecified Locations
Rename a program located on any drive as follows:

1. From the Program Directory, press Utility (F9) (Utility pop-up menu
appears).

VA
2. Using the (ARROW) keys, position the highlight to select More . .

am-zm

.,and press (ENTER) I (second page of pop-up menu appears).

3. Using the (ARROW) /1N keys, position the highlight to select

Rename 7 and press (ENTER) & E (CNC prompts for the location of
the source program, ASCII softkeys are active).

4. Using the ASCII Chart, key in the location (complete path) of the

program being renamed and press (ENTER) (CNC prompts for
programs destination, ASCI| softkeys are active).

5. Using ASCII Chart, key in the Iocation and new name (complete path)

of the program and press (ENTER) (program is renamed).

NOTE: By keying in a different program destination the Rename ? utility
can be used to move a program to a different drive.

NOTE: An alternative procedure is to Log onto the floppy drive containing
the program, mark the program and use the Rename utility.
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| NOTE: Referto Section 2 - CNC Console and Software Basics for
ASCIH Chart instructions.

Printing from Floppy Drives

The CNC can print to any a standard IBM PC compatible printer. Refer to
Section 11 - Software, Keyboard and Printer Installation for printer

installation instructions.
To print programs from floppy drives:

1.

From the Program Directory, screen press Utility (.FQ) (Utility pop-up
appears).

Using the (ARROW) A keys, position the highlight to select More . .

. and press (ENTER) : (second page of pop-up menu appears).

Using the (ARROW) 5’&4 keys, position the highlight to select Print 7

am-Erm

and press (ENTER) l {CNC prompts for source program on message
line, ASCHl softkey is active).

Using the ASCII Chart, key in the location, (complete path) of program
being renamed, and press (ENTER) & I {CNC prompts the operator to
confirm the instruction, softkeys change for operators response).
Press Yes (F1) (programs are sent to printer).

- Dr -

Press No (F2) (print is canceled).

NOTE: Referio Section 2 - CNC Console and Software Basics for
ASCIl Chart instructions.

NOTE: An alternative procedure is to Log onto the desired drive, mark
the desired program and use the Print utility.
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Section 8 - Tool Management

The Tool Page gives the CNC easy access to the tool length offset and
tool diameter values for each tool.

Activation of a tool automatically activates the length offset and diameter
values recorded on the Tool Page. When a tool is activated, the length
offset is appiied immediately to provide an accurate Z axis position
dispiay.

The active diameter value is important when programming compensated
moves and when using cycles that have tool compensation built in. The
correct diameter must be active for compensated moves and cycles to
function accurately.

Tool length offset and tool diameter values are entered on the numbered
lines of the Tool Page. The numbered lines on the Tool Page identify the
tool number (Tool #) that activates those values.

A tool activation can be programmed as a separate block or included
within the block for most moves and cycles. Tool activations programmed
as separate blocks are easier to find in a program listing.

The Tool Page can hold the information for up to 99 tools. Tool
information is always available for use by the CNC.

Machines equipped with spindle RPM and direction control can also
activate spindle speed and direction information. Machines equipped with
coolant functions, can also be controlled from the Tool Page.

On machines equipped with collet type tool holders it is impractical to use
the Tool Page to store tool length offsets. Tool length offset can be set at
tool change (on the fly). Tool Page diameters are still required for
compensated moves and when using cycles that have compensation built
in.

Entering the Tool Page

Method 1, From the Manual Mode

1. Put the CNC in Manual Mode.

2. Press TOOL (F9) (screen displays Too! Page).
Method 2, From the Edit Mode

1. With the CNC in the Edit Mode, press Tool (F6) (screen displays Tool
Page).
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Tool Page Description

/ Position Display

— . Active Tool
a /‘ru* nmﬁé '
[T s === o
Z+ 0.0000 & o ]
Bo Dinacst mmﬂam Sl Duncton &Nd-ix'z' //’ Highhght Bal'
; it e
§oiE 5O | Softkey Labels
8 | [T wmr wwm Vo e
:a:

—
N Highlighted Row Display
Figure 8-1, Tool Page
Refer to Figure 8- 1, Tool Page. Tool information can only be entered or

changed in the row marked by the highlight. Use the (ARROW) 4 keys
to move the highlight to the desired row for keying in values. The
information on the highlighted row is re-displayed at the bottom of the
screen for easier reading. The insertion point (a white underline) marks
the location of information to be typed in.

The rows are numbered. Row numbers correspond to tool numbers.
When the CNC executes a program block that activates a tool number,
the values on that row of the Tool Page are activated.

Activation of Tool# 0 cancels the active diameter and length offset of the
CNC. The Tool# 0, Z0 position is usually set as the fully retracted position
of the quill.

All of the CNC's Jog features can be run from the Tool Page.

No. Row numbers link the values on a row of the Tool
Page to a tool number. A program block that
activates a tool number activates the values and
settings on that row of the Tool Page. It is the
operator's responsibility to keep track of the row
number that contains the values for each tool.

Diameter Tool diameter allows the CNC to perform diameter
compensation.

Length Tool lengths are Z axis length offsets. Length
offsets adjust the Z axis position so the CNC
positions the tool's tip.

8-2 23 Aug 96



1100M CNC Three Axis Programming Manual HNILHM
Section 8 - Tool Management

Spindle RPM On machines setup for spindie RPM control, these
values program the spindle RPM. On machines not
set up for spindle functions, this value is only
required when the tapping cycle is used.

Spindie Direction  On machines setup for spindle direction control
(machines built with M functions), these settings
control the direction of the spindle. On machines
not setup for spindle control, these settings can be
used as a reminder for the operator.

Coolant On machines setup for coolant control {machines
built with M functions), these settings will control the
coolant pumps. On machines not setup for coolant
control these settings can be used as a reminder
for the operator.

Using' the Tool Page

Use the up and down (ARROW) as keys to highlight and select tool

numbers (row numbers). Use the ieft and right (ARROW) b keys to
move from column to column. Tool page values are automatically
converted to their inch or millimeter equivalent with changes in the CNC's
Unit Mode. The operator must use values that match the CNC's active

Unit Mode.

NOTE: The Tool Page is the only place the CNC converts values between
inch and MM equivalents. Programmed positions are not converted when
the Unit Mode is changed.

Press PgUp (F5) or PgDn (F6) to advance the too! table forward or
backward by a page.

Finding Tools by Number

1. From the Tool Page, press Find (F7) (CNC prompts operator to,
‘Enter Tool Number:_.").

2. Key in a tool number and press (ENTER)E (selected tool is
displayed).
Changing Tool Page Values

1. Go to the Tool Page and highiight the desired row. Position the
underline to the desired column.

CAUTION: Be sure the CNC is set for the same units,
metric or inches, as the value being entered. The units
setting can be verified in the top left corner of the Tool
Page.
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2. Key in the new value with all appropriate decimal values.

Am=iZm

3. Press the (ENTER) I key (value is entered).

-0 -

Press any (ARROW) ak key (value is entered).
Clearing a Tool (Whole Row)

1. Go to the Tool Page and position the highlight bar to select the row
being cleared.

2. Press CirLine (F3) (all values in the row turn to zero).
Clearing a Single Value

1. Go to the Tool Page and move the highlight to select the required row.
2. Position the underiine to select the desired column.

3.. Press the (CLEAR) key (value changes to zero).
Setting Tool Length Offset

Setting tool length offsets is actually setting a Z axis part zero position for
each tool used in a program. Because all tool length offsets are relative
to the machine Tool #0, Z0 position, Tool #0, Z0 must be set before
setting any tool length offsets. Refer to Section 3 - Manual Operation
and Machine Setup for instructions on setting the location of Tool# 0, Z0.

[NOTE: All of the CNC's Jog features can be run from the Tool Page. 1

Method 1, From Tool Page, Using Calib Z

1. Activate the Tool Page and position the highlight to select the {ool
number.

2. Load tool and manually position its tip at the pért Z(0 position.
3. Press Calib Z (F8) (Z position is inserted into iength offset column).

Method 2, From Tool Page, Manually Keying In Z Position
Retract the Z axis to the Tool# 0, Z0 position.

Load too! and manually position its tip at the part ZO position.
Manually key in the Z position, with sign, as it appears in the position

display and press (ENTER) (&) (Z position is entered in offset column).

NOTE: The actual vaiue of a tool iength offset is usually a negative
number.
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Setting Tool Length Offset for Ball End Mills

When using a ball-end mill to cut contoured surfaces, tool diameter
compensation must be used with a tool length offset. Unlike an end
cutter, tool length offset for a ball-end mill is not set to position the tip of
the tool. The tool length offset for a ball-end mill should be set to position
the point % of the tool's diameter from the tip.

To set the offset for a ball-end mill:

1. Set the tool length offset using the procedure outiined for a standard
end mill.

2. Add % of the tool's diameter to the value listed in the Length column.

3. Using the (ARROW)' keys, move the insertion point (the
underiine) to the Length column key in the new value.
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Section 9 - Communications and DNC

Communications

The 1100M is equipped to exchange data with other RS-232 compatible
devices. The baud rate, parity, data bits, stop bits and software
parameters of the CNC and the device it is communicating with must
agree for R5-232 communications to work.

Default communication parameters are entered in the machine's setup
utility when the CNC is first setup. These same parameters can also be
changed from the Communications screen, Parameter changes made in
the Communications screen are not permanent. Every time the control is
powered up the CNC's default settings are reloaded.

CAUTION: Only qualified personnel should attempt to
alter settings in the CNC's setup utility. Incorrect settings
may disable the machine.

NOTE: The setup file is reloaded whenever setup changes are made and
every time the CNC is powered on.

Installing the RS-232 Cable

R8-232 communication requires a cabie connection between the sending
and receiving machines. On the 1100M, connect the cable to the DE-9
connector located on the relay cabinet. The other end of the cable must
be connected to the other machine or computer.

NOTE: The exact location of the DE-9 connector is determined by the
machine builder.

RS-232 Connector (" &2 & 4 &
(Male DE-9) 9%

Pin 2 - Data Recieve Pin
Pin 3 - Data Transmit Pin

DE-B

Figure 9 -1, RS-232 Communications Connector

Refer to Figure 9 -1, RS-232 Communications Connector. It is
important to use a cable designed for RS-232 communication. Cables
designed for RS-232 communications have the wires between pins 2 & 3
internally crossed.
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Data sent from pin 3 (transmit) of one machine must go to pin 2 (receive)
of the other. This is the only way RS-232 can work,

NOTE: The same requirements apply for pins 2 & 3 when one of the
connectors is a 25 pin serial connector.

Computer cables designed as extension cords for computer peripherals
cannot be used for RS-232 communications (pins 2 & 3 are not crossed).

Accessing the Communication Package

To access the Communication screen:

1. With the CNC in the Manual Mode press PROGRAM (F2) (Program
Directory activates).

2. Press Utility (F9) (utility pop-up displays).
3. Referto Figure 9 - 2, Communications Screen. Move highlight to

select Communications and press (ENTER)E;\ (communication
screen is displayed).

NOTE: The program marked by the highlight when the Communications

screen is activated is the default selection for sending.

RS-232 Serial
Communication
Parameters \ Program

8 3 3

) £ AUSER coMM PROGRAM + 111.M &
imcere | L Sed ][ ORC [ Parem ][ || STy 1 )| =

COMM

Figure 9 -2, Communications Screen

PROGRAM The program selected for
transmission.

SERIAL COMMUNICATIONS Settings required for the

PARAMETERS two machines to send and

receive programs.
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Setting Communication Parameters

This manual does not attempt to discuss the merits of the different
parameter choices in depth. Refer to an appropriate computer
communications reference for this type of information.

NOTE: Both sending and receiving devices must have the same baud
rate, parity, data bits, stop bits and software parameter settings.

Selecting the Communications Port

Most CNC installations have at least one RS-232 connector. The
connector is usually mounted sotewhere on the cabinet labeled “RS-
232". The CNC is setup to send signals from it's COM1 port to the RS-
232 connector. This setting cannot be changed on an 1100M machine
installation. Personal computers running the off-line software will be able
to use COM2 if the hardware supports it.

To select the communications port:

1. With the Communications screen active, press Param (F5)
(parameter softkeys activate).

2. Press Port (F1) (PORT: setting toggies between COM1 and COM2).

Setting the Baud Rate

The 1100M supports the following baud rates:
~ 110 baud

— 150 baud

— 300 baud

— 8600 baud

— 1200 baud

— 2400 baud

—~ 4800 baud

— 9600 baud

— 19200 baud

Pressing Baud (F2) cycles the setting through the avaitable choices. The
current setting is displayed on the Communications screen.

To set the baud rate:

1. With the Communications screen active press Param (F5) (parameter
softkeys activate).

2. Press Baud (F2) (BAUD RATE: setting changes).
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Setting Parity

The 1100M supports the following parity settings:
- Odd

- Even

- None

Pressing Parity (F3) cycles the setting through the available choices. The
current setting is displayed on the Communications screen.

To set the parity:

1. With the Communications screen active press Param (F5) (parameter
softkeys activate).

2. Press Parity (F3) (PARITY: setting changes).

Setting Data Bits

The 1100M supports the following data bit settings:

5 bit '

6 bit

7 bit

— 8 hit

Pressing Data_b (F4) cycles the setting through the available choices.
The current choice is displayed on the Communications screen.

To set the number of data bits:

1. With the Communications screen active press Param (F5) (parameter
softkeys activate).

2. Press Data_b (F4) (DATA BITS: setting changes).

Setting Stop Bits

The 1100M supports the following stop bit settings:
- 0 bit

— 1bit

- 2 bit

Pressing Stop_b (F5) cycles the setting through all available choices.
The current choice is displayed on the Communications screen.

To set the number of stop bits:

1. With the Communications screen active press Param (F5) (parameter
softkeys activate).

2. Press Stop_b (F5) (STOP BITS: setting changes).
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Software Setting

The 1100M supports the following protocol settings:
- ON
- OFF

Software protocol is frequently referred to as “Xon" or “Xoff" or
*handshaking” in commercial communications packages.

Pressing Softw (F7) cycles the setting through the available choices. The
current choice is displayed on the Communications screen.

To set the protocol:

1. With the Communications screen active press Param (F5) (parameter
softkeys activate).

2. Press Softw (F7) (SOFTWARE: setting changes).

Setting Data Type
The 1100M supports the following data display types:
- ASCII
— binary

This setting does not affect the data exchanged. Only how it is displayed
on the screen during transmission.

Pressing D_Type (F8) cycles the setting through the available choices.
The current choice is displayed on the Communications screen.

To set data type:

1. With the Communications screen active press Param (F5) (parameter
softkeys activate).

2. Press D_Type (F8) (DATA TYPE: setting changes).

Testing the Data Link

The CNC has a utility for testing the data link. The CNC must be
connected to another machine for testing. Set the parameters on both
machines. If the other machine has a manual test screen, activate it.
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Activating the Test Link Screen

Refer to Figure 9 - 3, Test Link Screen. With the Communications
screen active, press TestLnk (F7) (Link Test screen displays).

Receive Transmit Active
Area Area Settings
— \\ I/ //

7 v | Active

\ A / ' Mode
| I 7: il

Loaded
/:" Program

e € nUSR LIVKTEST LOADED PROGRAM : 110M = |
e[ Y[ Cemim )] T 1l 1t I =]

\,
L LINKTST

Figure 9 -3, Test Link Screen

Setting Test Link Display Modes

The operator tests the link by visually verifying that the test data sent
matches the test data received. The data type setting determines how
characters appear on the screen.

If the data type is set to ASCII, letters and numbers are displayed. If the
data type is set to binary, the hexadecimal equivalent is displayed. Set
both machines to use the same data display type.

NOTE: Hexadecimal characters appear as pairs of numbers or numbers
and letters.

To change the Link Test screen data display:

1. From the Link Test screen, press Data (F1) to toggie between ASCII
and binary modes. The current mode is displayed in the settings area
of the Link Test screen.

Testing the Link

1. Set up an RS-232 connection with another machine (or computer).
2. Set the other machine to receive.

3. With the Link Test screen active use the CNC’s keypad to type in any
series of numbers (these characters will appear in the transmit area).
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4. \Verify the characters are correcty received at the other machine.

5. Set the other machine (or computer) to transmit.

Manually transmit a series of characters from the other machine (or
computer).

Verify the characters sent to the CNC cofrectly appear in the receive
area (test is complete).

Clearing the Receive Area

Clear the receive area by pressing the ClearRx (F3) key.

Clearing the Transmit Area

Clear the transmit area by pressing the ClearTx (F5) key.

Sending a Program

The name of the program marked by the highlight when the
Communications screen was activated, is listed next to the PROGRAM
label on the screen. The CNC will send this program unless another
program is selected. The CNC will prompt the operator to select another
program during the sending process.

1.

With the Communications screen active, the parameters set and the
link tested, press Send (F3) (CNC prompts the operator {o send the
selected program or to change the program being sent).
Press Select (F1) (CNC sends program).

-0r -
Press Change (F3) (ASCI| softkeys appear to key in the name of the
desired program).

NOTE: Referto Section 2 - CNC Console And Software Basics for
ASCII chart instructions.

Receiving a Program

The operator must key in a name for received programs before receiving
it from the other machine.

To receive a program:

1.

With the Communications screen active, the parameters set and the
link tested, press Receive (F1) (CNC prompts operator to key in a
name for the incoming program, ASCII softkeys appear).

Key in the desired name and press (ENTER) (CNC displays a
‘READY TO RECEIVE . . ." message).

Start transmission from sending machine.
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NOTE: Referto Section 2 - CNC Console And Software Basics for
ASCII chart instructions.

Setting the Transmission and Receiving Display

If the CNC is transmitting or receiving with the Text Mode active, the

‘exchanged program will be displayed on the screen. [f the Text Mode is

off, the display area will remain blank.
The Text (F4) softkey label is highlighted when the Text Mode is active.

The “Transfer In Progress” symbol (just above the softkey line) cycles
when data is exchanged.

Toggle the CNC in and out of the Text Mode by pressing Text (F4) while
transmitting or receiving.

Holding Transmission/Receiving Operations

When sending or receiving programs the operation can be paused by
pressing the Hold (F1) key.- Press Resume (F2) {o continue the
exchange. )

NOTE: If the CNC is receiving a program and either machine's software
parameter (Xon/Xoff) is set to OFF, there is a possibility a hold wilt
overload the CNC’s buffer causing portions of the program to be lost.
Operating with the software parameter (Xon/Xoff) set to ON is
recommended.

Running in DNC

Under Direct Numeric Control (DNC) the incoming program is executed
as it is received over the RS-232 link. The CNC can run incoming
programs in the Single Step or Automatic Modes. Real Time Draw Mode
is available when using DNC.

The 1100M CNC only executes programs written in the conversational
format. Do not execute a program in the DNC Mode if the program is not
in the correct format.

In the DNC Mode, the CNC cannot look ahead to verify that a subprogram
is complete. Do not execute a program in the DNC Mode if it contains a
call to a subprogram (contains Call, Loop or RMS blocks).

Refer to Figure 9 -4, DNC Screen. The DNC screen is similar to other
operating screens, but with communications information added.
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p =~} Total Blocks
X+ 0.0000 1 Received
) Y+ 0'.0000 ) Trahsfer
Z+  0.0000 P " In Progress
B 1 Symbol
| | % Receiving
/ Buffer Full
; f-ﬂ“&:*zm:;;s* I % Executing
g ) Buffer Fult

Figure 9 -4, DNC Screen

Total Blks Rec: The total number of program biocks the
CNC has received at that point.

% Receiving Buffer Full  Percentage of receiving buffer used.
% Executing Buffer Full  Percentage of executing buffer used.
Over an RS-232 link, programs are transmitted faster than they can be

executed. This makes it necessary to manage the memory and timing
between the two machines.

The CNC uses two buffers. One buffer receives the incoming program
while the contents of the second buffer is executed. When the executing
buffer is empty, they swap. The contents of the full buffer is executed
while the empty buffer receives.

When the software protocol (Xon/Xoff) is used, the CNC can signal the
sending machine to pause until it has a buffer with room to receive.

NOTE: Most machines default to the buffer mode for DNC operations.
Some machines may be set to default to the Drip Feed Mode for DNC. In
Drip Feed Mode program blocks are transmitted and executed one at a
time, without buffering.

To put the CNC in the Direct Numeric Control Mode:

1. With the Communications screen active, parameters set and the link
tested, press DNC (F4) (DNC softkey label highlights).

2. Press Receive (F1) (DNC screen activates, message line prompts
operator to start transmission from other machine).

3. Press (START) (CNC runs incoming program).
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Section 10 - The Calculator

The 1100M CNC features a powerful calculator package that contains
three separate calculators:

- The Mathematics Calculator
- The Right Triangie Calculator
- The Geometry Caiculator

Caiculator solutions can be recalled directly into the labeled fields of a
Graphic Menu when programming. All three calculators have separate
memory for storing and recalling solutions.

The Math Calculator

The math calculator performs all of the operations commonly found in a
scientific calculator. These include basic math, trigonometry, unit
conversion, logs, exponentials, angle/radian conversions and finding the
inverse.

[ == T EEw | ’Math

_ 1 Calculator
& / e
| Select Tmator:

. A~ s Triangle
~ Calculator

™~

é?ﬁumm -0.6500 StartHgt 06000 Toolrl \
it LA N
7 -l.2
o L o1 Geometry
I Il i i i | | i | EoTm | ] Calculator

Figure 10 -1, Calculator Selection Menu

Activating the Math Calculator
To activate the Math Calculator;

1. Referto Figure 10 - 1, Calculator Selection Menu. With the CNC in
the Edit or MDI Mode press Calc (F7) (calculator selection menu
appears on the screen).
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2. Using the (ARROW) keys move the highlight to select the (MATH

WMAZm

CALCULATOR) template and press (ENTER) (math

calculator activates).

Math Calculator Basics

- ,
= : = L1 Operation
|~ Symbol
a / e .
- Number
1 Column
/
L~ Result
]
] Storage
= i
1, | Area
i I T e Math
A £ 37400000000 — Softkeys
e 9 Dim Abs /'{
1+l-u-||;u1uxu_r=,;_-:uc£|§£l‘ﬁ

Figure 10 - 2, Math Calculator & Softkeys

Refer to Figure 10 - 2, Math Calculator & Softkeys. The math
calculator appears in a pop-up box in the center of the screen.

Numbers appear in the storage area as they are keyed in. Math
operations are selected from the softkeys.

Refer to Table 10 -1, Math Operation Softkeys. Afier keying in the first
number of a calculation, press an operation softkey to add the number to
the column and select the operation performed with the next number.

After keying in the [ast number of a calculation, use the (ENTER) key to
add the number to the column and find the result. Calculation results are
displayed in the storage area.

Press Store (F9) to put the value displayed in the storage area into the
caiculator's memory.

Clear any previous calculations by pressing CE (F8) (clear entry).

If the calculator is asked to perform an illogical calculation, it will display
either an error message or a row of asterisks.
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Table 10 - 1, Math Operation Softkeys

Operation Softkey Label Softkey Number
Addition + {F1)
Subtraction - (F2)
Multiplication * (F3)
Division ! (F4)
Left Hand Parenthesis ( (F5) -
Right Hand Parenthesis ) (FE)
Misc. Function Pop-up Func (F7)
Menu
Clear CE (F8)
Store Number For Recall Store (F9)
|NOTE: Off-line keyboard users can use the keypad operators. ]
Adding Two Numbers

To add two numbers:

1. With the math calculator active, key in the first number and press +
(F1) (number and operation symbol! are added to the column).

=t Zm

2. Key in the second number and press (ENTER) (s'econd number is
added to the column, sum is displayed in storage area).
Subtracting a Number
To subtract one number from another:

1. With the math calculator active, key in the first number and press -
(F2) (number and operation symbol are added to the column).

2. Key in the number being subtracted and press (ENTER) (second
number is added to the column, resulting difference appears in
storage area).

Multiplying Two Numbers
To multiply two numbers:

1. With the math calculator active, key in the first factor and press * (F3)
(number and operation symbol are added to column).

2. Key in the second factor and press (ENTER) (second number is
added to column, product appears in the storage area).
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Dividing One Number into Another

To divide one number into anocther:

1. With the math calculator active, key in the first number and press /
(F4) (number and operation symbol are added to the column).

m-rzm

2. Key in the divisor and press (ENTER) (&) (second number and

operation symbol are added to the column, quotient (result) appears in
the storage area).

Math with a Column of Numbers

Mathematics performed on a column of numbers is solved like a
continuous equation. A column of numbers with mixed operations is
calculated using the mathematic standard order of operations. The result

is generated after the (ENTER) key is pressed.

When parentheses are used, the operation within parentheses is solved
when the parentheses are closed. The solved value is substituted it into
the column (equation) at that point.

NOTE: The mathematic standard order of operations in an equation
(without parentheses) is: multiplication first, division second, addition
third, and subtraction fourth.

Using Parentheses

When it is necessary to perform mathematic operations in a non-standard
order, parentheses are used. For instance, finding a sum before using it
as a multiplication factor. Operations within parentheses are performed
before the standard order of operations begins.

Parentheses must always be used in pairs. No result will be calculated if
the parentheses are not closed. Parentheses can be nested inside of
each other provided they are used in pairs.

Operations within parentheses are performed first to last, (top to bottom)
inner most pairs first.

Using Additional Functions

Refer to Table 10 - 2, Function Selection Pop-up Listing. The Func
(F7) key activates a pop-up menu that provides access to the additional
math functions listed on the table. These functions all perform their listed
operation on a single number.

To use an additional function:

1. With the math calculator active, key in number and press Func (F7)
(function pop-up menu appears to the right of the calculator).

10-4
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2. Using the (ARROW) As keys, move the highlight to select a function

and press (ENTER) l (result appears in the storage area).
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Table 10 -2, Function Selection Pop-up Listing

Pop-up Box Label

Function

Sine

Sine Function

Cosine Cosine Function

Asine Arcsine Function

Acosine Arcosine Function

ATangent Arctangent Function

SQRT Square Root Function

SQR Squaring Function

LN Natural Log Function
-Log Log Function Base 10

Exp Exponential Function
ToMetric Inch to Metric Conversion
Tolnch Metric to Inch Conversion
ToDegs Radian to Degree Conversion
ToRads Degree to Radian Conversion
Inverse Inverse Function

Storing Numbers from the Math Calculator

Press the Store (F9) softkey to put the number from the storage area into
the calculator's memory. The math calculator's memory holds 64
numbers. Numbers stored in memory can be recalled directly into a
program.

The Right Triangle Calculator

The Right Triangle Calculator solves the angles and sides of a right
triangle once given: any two sides, any two angles, or an angle and a
side. Any or all of the values can be put in the calculator's memory for
recall into a program.

Activating the Triangle Calculator

1.

Refer to Figure 10 - 1, Calculator Seiection Menu. With the CNC in

the Edit or MDI Mode, press Calc (F7) (calculator selection menu

appears on the screen).

(TRIANGLE CALCULATOR)

Jrs

(Triangie Calculator activates).

o o3
Using the (ARROW) lZt™ keys, move the highlight to select the

template and press (ENTER)
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Using the Triangle Calculator

Refer to Figure 10 - 3, Right Triangle Calculator Screen. The Right
Triangle Calculator only solves right triangles. The Right Triangle
Calculator's pop-up screen contains three main areas: the entry/solution
area, the diagram area and the message area.

The entry fields in the entry/solution area are labeled to correspond to the
sides and angles shown in the iabeled diagram.

To use the Right Triangle Calculator, the operator keys values into the
field for any two angles, any two sides or one angle and one side.

Clear a single incorrect value by using the highlight to select the value

£
and press (CLEAR) .
Clear all of the values by pressing CirAll (F8).
Solved angies and sides are displayed in the unused fieids followed by an

asterisk. A scaled drawing of the solved triangle is also displayed in the
diagram area.

If llogical values are keyed in the calculator will display an error message.

Right Triangle Calculator solutions can be used (recalled) directly into a
program when writing positive (+) incremental moves. These same
solutions can be adjusted to produce absolute coordinates by recalling the
values into the Math Calculator and adding an offset value.

r B
=== e e ) | Labels
o T —_— ] o] Diagram
oS /_______________-—— - Highlight
] I -
C= Entry/Solution
ANGLES Area
> L
3f F=  90.0000 [l Diagram
3 - Area
&
® B om0 T Message
[ T Recr 1] 1] I 1L I Bnd TGRS T Srore I ] Area
- J CALCTRIG

Figure 10 - 3, Right Triangle Calculator Screen
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To solve for the sides and angles of a right triangie:

1. With the Right Triangle Calculator active, use the (ARROW) keys
to move the highlight to select the field for the first side or angle and
key in the value.

£+ keys to move the highlight to select a second
side or angle and key in the value.

2. Use the (ARROW)

3. Press Find (F7) (scaled drawing of triangle appears in the soiution
box, calculated sides and angles are displayed in unused fields).
Storing Right Triangle Calculator Results

The length of any side or the measure of any angle can be saved to
memory. The Right Triangle Calculator can store up to 64 values.

To store a value:
1. Solve the required friangle.

2. Use the (ARROW) ?4”&4 keys to position the highlight to select the

value being stored.

om-zm

3. Press (ENTER) 5] (selected value is stored in memaory).

The Geometfry Calculator

Most positions in a CNC program are defined using Cartesian coordinates
(X, Y, Z axis values). Sometimes the coordinates of a position on the print
must be determined from the location of the other objects on the print.
Unknown positions can usually be defined using a geometric construction
of lines, circies and angles that use known positions as a reference.

The Geometry Calculator gives the operator an assortment of line, circle,
angle and point templates. These templates are used to sketch a
geometry construction that identifies the unknown position. A point is
inserted at the required position on the construction. The calculator
automatically solves the coordinates of all points.  Coordinate positions
can be stored in memory for recall into a program.

Activating the Geometry Calculator

1. Referto Figure 10 - 1, Calculator Selection Menu. With the CNC in
the Edit or MDI Mode, press Caic (F7) (calculator selection menu
appears on the screen).
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L

2. Use the (ARROW) “ keys to move the highlight to select the

: j ) ,_\ :
(GEOMETRY CALCULATOR) /\J template and press (ENTER) &)
(Geometry Calculator activates).

Geometry Calculator Screen

7
[ TR e AT v ) | Geometry
] Templates
e a
o X Ay
i Display
[P 4 Area
=T
B RS g o |__Message
* b i i::_l '/--_-‘-_-__— BDX
e e
[ ) 1L 1L [ | . | |
) ’ CALCGEOM

Figure 10 - 4, Geometry Calculator

Refer to Figure 10 - 4, Geometry Calculator. The Geometry Caiculator
consists of a pop-up screen with a display area, a message area and
eighteen geometry templates. The geometry sketch is constructed in the
display area.

Use the DISPLAY (F5) softkey selections to alter the view of display area.
The DISPLAY (F5) options work the same as they do in the Draw Mode
display.

The calculator displays messages to prompt the operator through the
procedure required by each tool. Pay close atiention to the prompts.

Using the Geometry Calculator

Points, lines and circies are the basic elements of all sketches. These
elements are inserted or defined using the eighteen geometry templates.

Use the (ARROW) keys to move the highlight for tool selection.

xm-Fm

Press the (ENTER) L& key to activate the selecied tool.

Points, lines and circles can all be defined more than one'way. Each
geometry tool defines an element a different way.
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Sometimes more than one tool is required to define an element.
Templates that require a pre-existing point will prompt the operator to
activate one of the point identification templates.

Display area grid lines are solid. Lines and circles are drawn with dotted
lines. Points are marked with a “x" (small case x).

All elements in a sketch are assigned a number. Sketches can contain a
maximum of 50 elements.

When an element is added to a sketch, it is also added to the Geometry
List. The element numbers on the Geometry List correspond to the
element numbers in the sketch. The Geometry List contains the following
details about each element:

Circles - Absolute position of center and radius.

Lines - Orientation (angle) and absolute position
it crosses X and/or Y axis.
Points - Absolute positions.

The important details of every element are automatically numbered and
saved in the calculators memory. The memory contains the following
details about each element:

Points - Absolute position.
Circles - Absolute position of center.

NOTE: The coordinates of an intersection between two elements are not
automatically saved in memory. insert a point at the intersection to save
its coordinates.

Deleting an element from the sketch removes the element from the
geometry list and removes its position from the caiculator's memory.
There are three categories of Geometry templates.

- Point templates. Refer to Table 10 - 3, Point Templates.

- Line templates. Referto Table 10 -4, Line Tempiates.

- Circle templates. Refer to Table 10 - 5, Circle Templates.

’ Review the tables to see the requirements for each template. Many
templates require some feature of an existing element as a reference.
Operators are advised to experiment to get a feel for how each template
operates.

NOTE: After a series of deletions and additions, the display may appear
incomplete. Press Display (F5) and select Redraw to refresh the screen.
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Point Templates

Some point templates insert points at a position defined by the operator.
Other point templates use the other elements as a reference.

Many line and circle templates display a “Select point definition...,"
message when activated. This tells the operator that the selected tool
requires the selection (or creation) of a reference point.

Templates that insert points at circle centers and element intersections
will prompt the operator for the element number(s) involved. Once
entered, all possible intersections are displayed and the user prompted to

select one.

Table 10 - 3, Point Templates

Template Purpose Requirements
Defines a point in a sketch. - Must know absolute X
Py and Y position of the
Xy point.

Defines a point at an X & Y increment from existing
point.

Existing point must
already be an element
of the skeich.

Must know incremental
X and Y distances from
existing point.

Defines a point at radius and angle from existing
point.

Existing point must
already be an elemant
of the sketch,

Must know distance
from existing point.

Must know number of
degrees and direction
(+/-) from 3 o’clock
position.

Defines a point at the center of an existing circe.

The circle must already
be an element of the
sketch.

Defines the point of intersection between two
existing elements. Prompts user to select which
intersection to use when more than one
intersection exists.

Sketch must contain
two intersecting (or
tangent) elements.

Identifies an existing point. Usually used when the
construction of a new element requires a reference
point.

Point must already be
an element of the
sketch.
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Line Templates

The line templates all use other elements or axes positions as a
reference. Templates that draw lines tangent to circles will display all
possibie tangent lines and prompt the operator to select one. -

Table 10 -4, Line Templates

Template Purpose Regquirements
) Constructs a line parallel to Y axis. - Must know absolute X
X .. axis position of the line.
. Constructs a line paraliel to X axis, —  Must know absolute Y
"y axis position the line.
- Constructs a line between any two points. - Use any point tool to
/’ Prompts user to select a point tool to define locate the two endpoints.
» each endpoint.

o

Constructs a line through a point, rotated
specified number of degrees from 3 o'clock
position. Prompts user to select any point tool to
define point of rotation.

Must know number of
degrees and direction
(+/-) from 3 o'clock
position.

Use any point tool to
locate point of rotation.

Constructs a line parallel to existing line at
specified (positive or negative) distance.

Existing line must
already be an element of
the sketch.

Constructs a line through a selected point that is

Circle must already be

. tangent to an existing circle . Prompts user to an element of the sketch.
O/ select any poiqt tool forl point. Displays tangent | _ Use any point too! to
lines on both sides of circle. User selects locate the point,
. required tangent.
C Constructs a line tangent to any two circles. - Two circles must already
! Displays the four tangent lines possible. User be elements of the
".C selects required tangent. sketch.

Constructs a line rotated a specified number of
degrees from 3 o'clock position and tangent to
existing circle.

Circle must already be
an element of the sketch.

Must know number of
degrees of rotation from
3 o'clock position.
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Circle Templates

The circle templates all use other elements as a positioning reference.

Templates that draw circles tangent to other circles, lines or points will
display all of the possible tangent circles and prompt the operator to

select one.

Table 10 -5, Circle Templates

Template

Purpose

Reqguirements

O

Constructs a circle of specified radius tangent to -

any two existing elements. All possible tangent
circles are displayed. The user selects required
tangent.

Skefch must contain at
least two elements.

Constructs a circle of specified radius centeredon | -

a position. Prompts user o select a point tool to
define the center point.

Use any point tocl to
locate the center.

Must know radius.

)(,Y5

Constructs a circle of specified radius tangentto an | -

existing iine and through an existing point,
Prompts user to select a point tool to define point.

Line must already be
an element of the
sketch,

Use any point tool to
locate the point.

Constructs a circle centered on a point and tangent | -

to an existing line. Prompts user to select any
point tool to define center point.

Line must already be
an eiement of the
sketch.

Use any point ool to
locate the center.

Deleting Selected Elements

To delete an eilement from the sketch:

1. With the Geometry Calculator active, press GEOMETR (F7) (pop-up

menu displays).

2. Using (ARROW) L% keys, position highlight to select Delete ltem

IM=Zh

and press (ENTER) =) (screen prompts for element number being

deleted).

IM-HZm

3. Key in element number and press (ENTER) I {element is removed

from screen).

23 Aug 96
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Deleting all Elements
To clear all elements from the display area:
1. With the Geometry Calculator active, press GEOMETR (F7) (pop-up
menu displays).

- 2. Using (ARROW) ah keys, position highiight to select Delete All and

Am-iZex

press (ENTER) (&) (screen prompts user to confirm deletion).
3. Press Yes (F1) (display area is cieared).
-0of-
Press No (F2) (no change is made).

Last P_osition Recall

The Geometry Caiculator has a feature that permits the operator to recall
the last X position, Y position or circle used by the calculator. This feature

is available whenever the calculator prompts for an X position, a Y
position or a circle. -

When used, the calculator will recall a value of a type asked for by the
prompt.

To recall a position:
1. When the calculator prompts for an X position, a Y position or a circle

number, press the (UP or DOWN ARROW) ?ﬂm
X position, Y position or circle number used.

key to recall the last

Recalling Values into a Program

Refer to Figure 10 - 5, Calculator Recall Menu. The program editor
always displays a Recall (F2) softkey when a Graphic Menu is activated.
Calculator solutions that have been stored in memory can be recalled
directly into the entry fields of a Graphic Menu. Saved values must be
recalied from the same calculator they were saved in. Calculater recall
selection is made from the recall selection pop-up menu.

10-14 23 Aug 96



1100M CNC Three Axis Programming Manual HNILHM
Section 10 - The Calculator

[ e e = B Math
| _I- Calculator
e /“"' <}
Recall veluodrofs
e et Triangle
=== A —= T~ Calculator
1, \
g wu Derth 8500 Sttt 06000 Tockel
§0mb e N
RE: Geometry
8 8 DA \°~\
I Calculator

Figure 10 -5, Calculator Recall Menu

Recalling Values from the Math Calculator
To recali a value from the Math Calculator
1. Refer to Figure 10 - 5, Calculator Recall Menu.
2. Fro the Graphic Menu for the block being edited, use the {ARROW)

N4
aﬁ keys to move the highlight to select the field and press Recall
(F2) (calculator recall selection menu appears).

3. Refer to Figure 10 - 6, Math Calculator Select Value Pop-up.

4. Using the (ARROW) ?m keys, position the highlight to select the

Pr—
| (100

(MATH CALCULATOR) (eamal] template and press (ENTER)

(Select value: pop-up appears, most recently saved value is shown at
the top).

5. Using the (ARROW) /1N keys, position the highlight to select the

required value and press (ENTER) (stored value is copied into the
Graphic Menu).
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Select value:

95 0000 ——— Most Recently Saved
14500000 Value At TDp
895.0000 :
10.0000
80.0000
3.0000
5.0000
44.0000
7895.0000

22.0000
6.0000

CALMRCL

Figure 10 - 6, Math Calculator Select Value Pop-up

Recalling Values from the Right Triangle Calculator

Refer to Figure 10 - 5, Calculator Recall Menu.
To recall values from the Right Triangle Calculator:

1. From fhe Graphic Menu for the block being edited, use the (ARROW)

Aﬁ keys to move the highlight and select the field receiving the
recalled value.

2. Press Recall (F2) (Select value: menu appears).

3. Referto Figure 10 -7, Triangle Calculator Recall Pop-up.

4. Using the (ARROW) bA\h keys, position the highlight to select the

A‘m"
(TRIANGLE CALCULATOR) L _E__template and press (ENTER}®
(Triangle Calculator memory selection pop-up appears).

I~ Z A

5. Using the (ARROW) /1N keys, position the highlight to select the

ART:

required value and press (ENTER) & (stored value is copied into the
Graphic Menu).
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Select value:

| 458.0000 |
45.0000

63.6396
45.0000
64.0000
45.0000
35.1120
90.0500

>

LU /T [ O O D

OO0>»m>0Om

Figure 10 -7, Triangle Calculator Recall Pop-up

Recalling Values from the Geometry Calculator

Geometry Calculator values are recalled from the calculator's Select
point: pop-up menu. This menu is displayed next to a copy of the sketch
that generated the points. The recall listing is numbered to correspond
with the elements on the sketch.

When the position on the recall list is followed by a [C], it is the center of
one of the circles in the sketch.

When the position on the recall list is followed by a [P], it is the location of
a point in the sketch.

Either one or both of the position coordinates can be recalled.
Refer to Figure 10 -5, Calculator Recall Menu.
To recall a value from the Geometry Calculator:

1. From the Graphic Menu for the block being edited use the (ARROW)

keys to move the highlight and select the field receiving the
recalied value.

2. Press Recall (F2) (calculator recall selection menu appears).

3. Refer to Figure 10 - 8, Geometry Calculator Select point Pop-up
Menu.

4, Using the (ARROW) |, O keys, position the highlight to select the

I
€
n

N

(GEOMETRY CALCULATOR) . template and press (ENTER)
{The Select point: pop-up menu appears).

5. Using the (ARROW) b‘l keys, position the highlight to select the

m-Z|

required values and press (ENTER) 3) (Select term: pop-up menu
prompts for Both X and Y values, X only or Y only).

23 Aug 96
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6. Use the (ARROW) N keys to select the required terms and press

(ENTER) (&) (selected values are copie_d to the Graphic Menu).

NOTE: Position coordinates can only be recalled into Graphic Menu entry
fields that require X and/or Y coordinate values. '

[C] - Indicates Position is a Circle Center
[P] - Indicates Position is a Point

Select point:

1. X 00000 Y 0.0000 [C
3. X 00000 Y 0.0000

CALGRCL

Figure 10 -8, Geometry Calculator Select point Pop-up Menu

Recalling Values from One Calculator info Another
Both the Math Calculator and the Triangle Calculator can recall values
from other calculators.

In the Triangle Calculator, recall is activated by pressing Recall (F2). In
the Math Calculator, recall is activated by pressing any of the (ARROW)
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Section 11 - Software, Key-bdard, and Printer Installation

Off-line Software installation

The off-line version of the 1100M CNC software requires a computer
equipped with a 386 SX processor with matching coprocessor (or better).
Inte! math coprocessors are preferred. A minimum of 2M of RAM is
required. The Hard disk drive must have a minimum of 2M of space
available,

The software is compatible with Microsoft Himem.sys and requires
Microsoft DOS (version 3.3 or greater). No other extended memory
managers or operating systems are recommended.

The off-line software is not compatible with multitasking environments
such as Microsoft Windows 3.1, Windows NT, Windows 95 and OS8/2.
The off-line software may also conflict with certain terminate and stay
resident programs.

To install the software:
1. Insert the 3.5 inch floppy disk into an appropriate drive.

2. From the DOS prompt, type in [drive]:\install and press (ENTER)
(installation process begins).

3. Follow the installation program'’s instructions until instaliation is
complete. The computer will automatically reboot after setup.

NOTE: During the software installation process, the control will prompt
the operator to install sample programs. The sample programs installed
include the programs listed in Section 12 - Sample Programs and
Practice Examples that are not demonstrated in the exercises. The
names for 2 axis sample programs begin with “2AX-". The names for
three axis sample programs begin with “3AX-".

Running Off-line Software

To run the off-line program:
1. Go to the $1100 directory.

Am=Zm

2. Type in P811 and press (ENTER) l (program starts)

Machine Software Installation

CNC software is initially loaded when the machine is built. Installation
shouid only be necessary for software updates.

CAUTION: During the installation procedure, the control may
prompt to overwrite the existing configuration file. Choose NO. Do
not overwrite the configuration file under any circumstances.
Overwriting the configuration file may disable the machine.
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1. With the CNC in Manual Mode, press EXIT (F10) (CNC's startup
screen is displayed).

FLE L]

2. Position the highlight to select Setup Utility and press (ENTER)D
(Setup Options menu appears).

3. Position the highlight bar to select Machine/Installation and press

(ENTER) (=] (Machine/instaliation menu appears).

4. Position the highlight to select Software Upgrade and press (ENTER)

ImMAZH

I (installation sequence begins, follow the instructions on the screen).

NOTE: During the software installation process, the control will prompt
the operator to install sample programs. The sample programs installed

include the programs listed in Section 12 - Sample Programs and

Practice Examples that are not demonstrated in the exercises. The

names for 2 axis sample programs begin with “2AX-". The names for
three axis sample programs begin with “3AX-".

Software Option Kit Installation

Software Options Kits are kits that contain new or optional features for the
control.

Each kit typically contains the following items:
- Installation Procedure

- Installation Diskette

- Hardware Key

The hardware key enables the operation of the purchased options. The
key must be installed for the options to work.

Procedure:

CAUTION: During the installation procedure, the control may
prompt to overwrite the existing configuration file. Choose NO. Do
not overwrite the configuration file under any circumstances.
Overwriting the configuration file may disable the machine.

1. Use the shipping document to verify that the kit contains the ordered
options.

2. Gain access to the female DB-25 printer port connector located inside
the computer cabinet. install the hardware key.

NOTE: If an Anilam Electronics hardware key is already installed, remove
it before installing the new key.

3. With the CNC in Manual Mode, press EXIT (F10) (CNC's startup
screen is displayed).

11-2
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Printer Installation

4. Position the highlight to select Setup Utility and press (ENTER)D

ELERT ]

(Setup Options menu appears).
5. Peosition the highlight bar to select Machine/Installation and press

(ENTER) (8] (Machine/installation menu appears).
6. Position the highlight to select Software Upgrade and press (ENTER)

@ (installation sequence begins, follow the instructions on the screen).

NOTE: After instaliing the software, additional setup may be required to
enable the purchased option.

NOTE: With the instaliation of an option kit, the original program disk and
hardware key are no longer useful and should be discarded.

To install a printer, plug the printer cable into the DB-25 connector located
on the computer chassis inside the CNC Cabinet. If a software key is
already installed in the connector, leave the key in place and piug the
printer into the back of the key.

Keyboard installation

To install a standard PC keyboard, plug the keyboard connector into the
DIN 41524, 5 pin socket located on the back of the console. Installing a
keyboard deactivates the keypad on the console. To reactivate the
keypad, unplug the keyboard.

The keyboard cannot be used to perform an emergency shutdown or
reactivate the machine servos. These functions can only be performed
from the console.

NOTE: The DIN 41524, 5-pin connector is a standard PC keyboard
connector. A size adapter may be required for some installations.

WARNING: Emergency shutdown cannot be made using a
keyboard. Use the (E - STOP) button to perform
emergency machine shutdowns.

NOTE: Industrial grade keyboards are recommended for use in shop
environments.

Using Softkeys from a keyboard

The (F1) through (F10) keyboard keys are equivaient to the CNC’s (F1)
through (F10) softkeys. The shift key activates secondary softkey
functions when they are available. Use secondary functions by pressing
the (SHIFT) key and the appropriate function key at the same time.
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Keypad Equivalent Keyboard Keys

Refer to Table 11 - 1, Keyboard Keystroke Equivalents, Table 11 - 2,
Off-line Keyboard, Tool Page Utilities and Table 11 - 3, Off-line
Keyboard, Program File Directory Utilities for the keyboard equivaients
to the keypad keys. Ordinary letter, number and decimal entries are
simply typed in. Al other keyboard equivalents require two keys be
pressed at once (ALT + another key).

Making Jog Moves from a Keyboard

To make jog moves on a keyboard use the ALT+ F1 through ALT + F5
keys to select the increment. Pressing the axis/direction key starts the
jog.

To make continuous jog moves use the ALT+ F1 through ALT + F2 keys
to select the move rate (Rapid or Feed). Press the axis/direction key to
start the jog. Pressing any keyboard key stops a continuous jog.

11-4
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Table 11 - 1, Keyboard K_eystroke Equivalents

Key Name Key Face Keystroke Equivalent
(ABS/INCR) % (Alt + E)
(+1-) VG (+) or()
(CLEAR) (:rlt +C)

(Delete)
(ARROWS) srs (ARROWS)
(ENTER) (Enter)
RAPID (Alt+F1)
FEED W (Alt+F2)
JOG: 100 % (Alt + F3)
JOG: 10 —Eﬂj— (Alt + Fa)
10G: 1 @ (Alt + F5)
(STOP CONTINUOUS JOG) none (Alt+ T)
(X+) [ | : (Alt + X)
(%-) ) (Alt + K)
(Y+) - (Alt +Y)
(Y-} v | (Alt + L)
(Z+) —: (Alt + 2)
(Z-) 7 (Alt + N)
(START) T:T (Alt + S)
(HOLD) g (Alt + H)
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Table 11 - 1 (Continued), Keyboard Keystroke Equivalents

Key Name Key Face Keystroke Equivalent
(FEEDRATE OVERIDE) @ (Alt + 0)

0% A

(FEEDRATE OVERIDE) @ (Alt + 1)

10%

(FEEDRATE OVERIDE) ' @ (Alt+2)

20% e

{(FEEDRATE OVERIDE) (Alt + 3)

30%
(FEEDRATE OVERIDE)
40%

O
O
(FEEDRATE OVERIDE) @ (Alt + 5)
O
O

(Alt + 4)

50%

(FEEDRATE OVERIDE) (Alt + 6)
60%
(FEEDRATE OVERIDE) (Alt +7)
70% ,
(FEEDRATE OVERIDE) @ (Alt + 8)
80% ! !
(FEEDRATE OVERIDE) @ (Alt + 9)
90% !
(FEEDRATE OVERIDE) @ (Alt + A)
100% A :
(FEEDRATE OVERIDE) @ (Alt + B)
110% !
(FEEDRATE OVERIDE) @ (Alt + D)
120% !

| (SPINDLE FORWARD) (o (Alt + F)
(SPINDLE OFF) (ot (Alt + O)
(SPINDLE REV) (oret | (Alt + G)
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Table 11 -2, Off-line Keyboard, Tool Page Utilities

changes.

Function Keystroke Operation
Clear all entries on tool page. (Shift + F3) Clears all entries from tool
page, operator is prompted
for confirmation before page
is Cieared.
Exit tool page without saving (Shift + F10) Exits tool page, any edits

made since last save are lost.

Table 11 -3, Off-line Keyboard, Program File Directory Utilities

Function , Keystroke Operation
Allows creation of a (Shift + F2) Prompt for NEW DIR:__
subdirectory. appears above softkey
) labels.
Allows deletion of any program (Shift + F3) Prompt for PROGRAM TO
in specified path. DELETE: _ appears above
softkey labels.
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Section 12 - Sample Programs and Practice Exercises

This section of the manual contains sample programs and practice exercises.

First time programmers are encouraged to learn about the CNC by doing the
exercises. Experienced operators may sometimes find it useful to look at one of
the sample programs.

Practice Exercises #1 - #5 list all the keystrokes required to create, program and
check Sample Program #1 - Drill Program.

Practice Exercises #6 - #8B list all the keystrokes reguired to create (using the
Geometry Calculator), program and check Sample Program #4 - Irregular Pocket
Program.

NOTE: During the software installation process, the control will prompt the
operator to install sample programs. The sample programs installed include the
programs from this section that are not demonstrated in the Practice Exercises.
The names for 2 axis sample programs begin with “2AX-". The names for three
axis sample programs begin with “3AX-",

Page
Sample Program #1 - Drill Program 12-2
Sample Program #2 - Rectangular Pocket Program 12-3
Sample Program #3 - Irregular Pocket Program 12-4
Sample Program #4 - Irregular Pocket Program 12-6
Sample Program #5 - Program with Looping Subprogram 12-7
Sample Program #6 - Program with Rotating Subprogram 12-9
Sample Program #7 - X Axis Mold Rotation Program ' 12-10
Sample Program #8 - Y Axis Mold Rotation Program 12-12
Sample Program #9 - Z Axis Mold Rotation Program 12-14
Using the Practice Exercises 12-17
Starting Practice Exercises #1 - #5 12-17
Practice Exercise #1 - Creating a Program Named SP1.M - 12-18
Practice Exercise #2 - Activating Edit to Program SP1.M 12-19
Practice Exercise #3 - Writing the Blocks in SP1.M 12-18
Practice Exercise #4 - Entering SP1.M Tooling on the Tool Page 12-23
Practice Exercise #5 - Running SP1.M in Draw 12-23
Starting Practice Exercises #6 - #8 - 12-25
Practice Exercise #6 - Creating a New Program SP4.M 12-26

Practice Exercise #7 - Finding SP4.M Positions with Geometry Calculator 12-27
Practice Exercise #8 - Programming SP4.M Using Calculator Positions 12-32
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Sample Program #1 - Drill Program

)
Ags (XD, YD) @ _'F- @ le

1.2 TYP. (2)

—+-® |
e G‘D__l

< 5.0 5

Figure 12 - 1, Layout for Sample Program #1

Refer to Figure 12 -1, Layout for Sample Program #1. This program drilis 5
holes in a surface using a 3/8 inch diameter twist drill (Tool #1). The holes are
drilled with a Pecking Drill cycle. Go to the Tool Page and enter a 0.375 inch
diameter for Tool #1 before running the program in Draw. Refer to Section 8 -
Tool Management for instructions on working with the Tool Page.

Detailed instructions for programming and viewing this program are outlined in
Practice Exercises #1 - #5.

Sample Program #1

1 Dim Abs

2 * 375 DRILL

3 PeckDrill ZDepth -0.6500 StartHgt 0.1000 Peck 0.1500 Feed 12.8

Tool# 1
4 Rapid X 1.0000 Y -.8000
5 X 2.0000
6 DimlIncr
7 Y -1.2000
8 | Y -1.2000
9 Dim Abs
10 X 50000 Y -2.6000
11 DrillOff
12 Rapid Z 0.0000 Tool O
13 X 0.0000 Y 0.0000
14 EndMain

15" <End Of Program>
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Sample Program #2 - Rectangular Pocket Program

ABS (X0, Y0)
T
1.0
1.0 ‘ T
0.375D :
— eep 50
S5 R
N 4.0 !

Figure 12 - 2, Layout for Sample Program #2

Refer to Figure 12 - 2, Layout for Sample Program #2. This program uses a
1/2 inch diameter endmill (Tool #1) to mill out a rectangular pocket.

Go to the Tool Page and enter a 0.50 inch diameter for tool #1 before running the
program in Draw. Refer to Section 8 - Tool Management for instructions on
working with the Teol Page.

Sample Program #2

1 Dim Abs '

2 RectPock XCenter 3.0000 YCenter -2.0000 StartHgt 0.1000
Length 4.0000 Width 2.0000 ZDepth -0.3750 Ccw
CornerRad 0.5000 Stepover 0.3000 DepthCut 0.1875
FinStock 0.0150 RoughFeed 14.0 FinFeed 10.0 Took# 1

3 Rapid Z 0.0000 Took# O

4 X -3.0000 Y 3.0000

5 EndMain

6 <End Of Program>
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Sample Program #3 - irregular Pocket Program

s [ 60—
(X0,Y0) f—— 25 ——

T oA

15 2) 1.5
1 | |
1 |
10R 25

<75 1.0
+ T | l

Figure 12 - 3, Layout for Sample Program #3

Refer to Figure 12 - 3, Layout for Sample Program #3. This program uses a
1/2 inch diameter endmill (Tool #1) to mill out the irregular pocket shown. Go to
the Tool Page and enter a 0.50 inch diameter for Tool #1 before running the
program in Draw. Refer to Section 8 - Tool Management for instructions on
working with the Tool Page.

The pocket outline is defined by subprogram #1. The first cut starts at the same
position as the first Line (feed) move in the subprogram, and moves in a direction
parallel to the first straight Line (feed) move in the subprogram.
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Sample Program #3

1 Dim Abs

2 Pocket Sub# 1 StartHgt 0.1000 ZDepth -0.1250 XStart 1.0000
YStart -1.0000 Stepover 0.1500 FinStock 0.0100 RoughFeed 12.5
FinFeed 9.5 Tool# 1

3 Rapid Z 0.0000 Tookt O

4 X -2.0000 Y 2.0000

5 EndMain

6 Sub1

7 Rapid X 0.0000 Y 0.0000

8 Line X 2.5000 CornerRad 0.5000

9 .

Y -1.5000
10 X 8.0000
11 Dim Incr
12 Line Y -2.5000 ComerRad 1.0000
13 Dim Abs
14 Line X 0.7500 CornerRad 0.5000
15 Y -2.5000
16 X 0.0000 Y -1.5000
17 Y 0.0000
18 EndSub

19 <End Of Program>
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Sample Program #4 - irregular Pocket Program

Figure 12 - 4, Layout for Sample Program #4

Refer to Figure 12 - 4, Layout for Sample Program #4. This program uses a
3/8 inch diameter endmill (Tool #1) to mill out an irregular pocket. Go to the Tool
Page and enter a 0.375 inch diameter for Tool #1 before running the program in
Draw. Refer to Section 8 - Tool Management for instructions on working with
the Tool Page.

The shape of the pocket is defined by the moves in subprogram #98. The
starting position of the first cut is the (compensated) intersection of the first and
last feed moves (Arcs) in the subprogram. The direction of the first cut is forced
to 89.9 degrees (0.01 degrees inside of the Arc) by the Angle value.

The keystrokes for programming and viewing Sample Program #4 are presented
in Practice Exercises #6 - #8.

Sample Program #4

1 Dim Abs

2 Pocket  Sub 99 StartHgt 0.1000 ZDepth -0.2500 Angle 892.9000
XStart 0.0000 YStart 0.0000 Stepover 0.1600 DepthCut 0.1250
FinStock 0.0100 RoughFeed 12.5 FinFeed 9.5 Tool# 1

3 Rapid Z 0.0000 Tookt 0O

4 X -2.0000 Y 2.0000

5 EndMain

6 Subg9

7 Rapid X -1.2500 Y 0.0000

8 ArcCw X 0.1250 Y 1.2437 Radius 1.2500
9 Line X 50750 Y 0.7462

10 ArcCw X 5.0750 Y -0.7462 Radius 0.7500
11 Line X 01250 Y -1.2437

12 ArcCw X -1.2500 Y 0.0000 Radius 1.2500
13 EndSub '

14 <End Of Program>

12-6
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Sample Program #5 - Program with Looping Subprogram

ABS (X0,Y0)
£
N 50"
L !
1.0" Typiqal
N
2._0"
N Typical.
—

05tk
R 0.2"
1.0" o

R0.4" [o.5"
@- 0

x

¥

- 10" -

Detail

Figure 12 -5, Layout for Sample Program #5
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Refer to Figure 12 - 5, Layout for Sample Program #5. This program loops
subprogram #1 to cut three L shaped pockets. The pockets are cut using a 1/8
inch diameter end miil (Tool#1). Each loop starts at a position within the pocket.

All of the XY axis moves in the subprogram are written for incremental
positioning. This lets the CNC cut the pocket anywhere on the workpiece. Go to
the Tool Page and enter a 0.125 inch diameter for tool #1 before running the
program in Draw. Refer to Section 8 - Tool Management for instructions on
working with the Tool Page.

Sample Program #5

1 Dim Abs
2 Rapid X 0.7500 Y -0.7500 Tool# 1
3 Loop Sub 1 Loops 3 Xiner 2.0000 Yincr -1.0000
4 Rapid Z 0.0000 Tool# 0 -
5 X -2.0000 Y 2.0000
6 EndMain
7 Sub1
8 Dim Abs
9 Rapid Z 0.1000
10 Line Z -0.0620 Feed 1.5
11 Dim tner
12 Line Y 0.2500 ToolComp Left Feed 2.1
13 Line X -0.2500
14 Line Y -1.0000 CornerRad 0.4000
15 Line X 1.0000
16 Line Y 0.5000
17 Line X -0.5000 CornerRad 0.2000
18 Line Y 0.5000
18 Line X -0.2500
20 Line Y -0.2500 ToolComp Off
21 Dim Abs
22 Rapid Z 0.1000D
23 EndSub
’ 24 <End Of Program>
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Sample Program #6 - Program with Rotating Subprogram

| 3.0 ___I
ABS 7

(X0, YO) - [—- o1

N

JR A +

ZSl

DETAIL
12 POS.

Figure 12 - 6, Layout for Sample Program #6

Refer to Figure 12 - 6, Layout for Sample Program #6. This program rotates

S

ubprogram #1 to cut 12 slots. The slots are cut using a 1/8 inch endmill (Tool

#1).
Go to the Tool Page and enter a 0.125 inch diameter for tool #1 before running

the program in Draw. Refer to Section 8 - Tool Management for instructions on
working with the Tool Page.

Sample Program #6

1
2

1
1
1
1
1
1
1
1
2
2

Dim Abs
RMS Sub# 1 #lLoops 12 StartAngle 0.0000 Angle 30.0000
XCenter 3.0000 YCenter -2.0000 Tool# 1

Rapid Z 0.0000 Tool#0
X -2.0000 Y 2.0000

EndMain

Sub 1

Dim Abs

Rapid X 3.7500 Y -2.0000

‘ Z 0.1000

0 Line Z -0.1250 Feed 1.2
1 Dim Incr

2 Line Y 0.1000 ToolComp Left Feed 2.2
3 ArcCew X 0.0000 Y -0.2000 Radius 0.1000
4 Line X 1.0000

5 ArcCew X 0.0000 Y 0.2000 Radius 0.1000
6 Line X -1.0000

7 Line Y -0.1000 ToolComp Off

8 Dim Abs

9 Rapid Z 0.1000

0 EndSub

1 <End Of Program>
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Sample Program #7 - X Axis Mold Rotation Program

+Z

f
375"
1

+Y

R .4875"

l_ R1.125"

R.2188"

R.75"

375"

4375

XY Plane View

+X

Figure 12 -8, Subprogram Layout for Sample Program #7
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Refer to Figure 12 - 7, Layout for Sample Program #7 - Mold Rotation and
Figure 12 - 8, Subprogram Layout for Sample Program #7. This program
uses a ball endmill to cut a bottle mold. Subprograms #1 and #2 define the
forward and reverse paths of the tool in the XY plane. The mold rotation is cut by
afternately executing subprograms #1 and #2 while rotating around the X axis.

This example does not use diameter compensation. The size of Tool #1 will
determine the finished size mold in this example. Go to the Tool Page and enter
an appropriate diameter for Tool #1 before running the program in Draw. Refer
to Section 8 - Tool Management for instructions on working with the Tool Page.

Sample Program #7

1 Dim Abs

2 Rapid X 2.0000 Y 1.0000 Tookt 1

3 Z 0.5000

4 Lline Z 0.0000 Feed 10.0

5 MoldRot StartAngle 0.0000 EndAngle -180.0000 Cycles 12 FwdSub 1

RevSub 2 AxisRot X BAxisCL 1.0000

6 Rapid Z 0.0000 Tool#0

7 EndMain

8 Sub1

9 Dimliner

10 Line Y 0.3750

11 Arc Cw X 0.3750 Y 0.0000 Radius 0.1875

12 Arc Cocw X 0.4375 Y 0.0000 Radius 0.2188

13 Line X 0.7500 Y 0.7500 |

14 ArcCw X 0.7500 Y 0.3750 Radius 1.1250

15 Line X 2.2500 CornerRad 0.7500

16 Line Y -1.5000

17 EndSub

18 Sub 2

19 Line Y 1.5000 CornerRad 0.7500

20 Line X -2.2500

21 ArcCew X -0.7500 Y -0.3750 Radius 1.1250
. 22 Line X -0.7500 Y -0.7500

23 ArcCw X -0.4375 Y 0.0000 Radius 0.2188

24 Arc Cew X -0.3750 Y 0.0000 Radius 0.1875

25 Line Y -0.3750

26 EndSub

27 <End Of Program>

23 Aug 96
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Sample Program #8 - Y Axis Mold Rotation Program

X

Figure 12 - 9, Layout for Sample Program #8 - Mold Rotation

Rgll +x

.27"—{ e

}

: / R.ZS"?\ '

fl*—;\\\\g;ig:——————- t
+Y ' .5585" 25"

Note Axis Qrientation R12

Figure 12 - 10, Subprogram Layout for Sample Program #8
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Refer to Figure 12 - 9, Layout for Sample Program #8 - Mold Rotation and

Figure 12 - 10, Subprogram Layout for Sample Program #8. This program

uses a ball endmill to cut a bottle mold. Subprogram #15 defines the forward
path of the tool. Subprogram #16 defines the reverse. The mold rotation is cut by
alternately executing subprograms #15 and #16 while rotating around the Y axis.

A mold rotation would normally be cut with a ball end mill. This example does not
use diameter compensation. The size of tool #1 will determine the finished size
of the mold in this example. Go to the Tool Page and enter an appropriate
diameter for tool #1 before running the program in Draw. Refer to Section 8 -
Tool Management for instructions on working with the Tool Page and setting tool

length offsets for ball endmills.

Sample Program #8

1 Dim Abs

2 Rapid X 1.6250 Y 1.5000 Tool# 1

3 Z 0.5000

4 Line Z 0.0000 Feed 10.0

5 MoldRot StartAngle 0.0000 EndAngle 180.0000 Cycles 10
FwdSub 15 RevSub 16 AxisRot Y BAxisCL 1.6250

6 Rapid Z 0.0000 Tool# O

7 EndMain

8 Sub15

9 Dim tner

10 Line X -0.2500

11 ArcCw X -0.2500 Y 0.2700 Radius 0.2500

12 ArcCw X 0.1250 Y 3.0000 Radius 12.0000

13 Arc Cew X -0.1250 Y 2.0000 Radius 9.0000

14 ArcCw X 0.2500 Y 0.2500 Radius 0.2500

15 Arc Cw X 0.2500 Y 0.0625 Radius 3.0000

16 EndSub

17 Sub 16

18 Arc Cow = X -0.2500 Y -0.0625 Radius 3.0000

19 Arc Cew X -0.2500 Y -0.2500 Radius 0.2500

20 ArcCw X 0.1250 Y -2.0000 Radius 9.0000

21 ArcCcw X -0.1250 Y -3.0000 Radius 12.0000

22 Arc Ccw X 0.2500 Y -0.2700 Radius 0.2500

23 Line X 0.2500

24 EndSub

25 <End Of Program>

23 Aug 96
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Sample Program #9 - Z Axis Mold Rotation Program

+Z

Figure 12 - 11, Layout for Sample Program #8, Mold Rotation

R 5"
+Z
25"

' A

i ' ;

+X TS T125" -2+5

2" 5" —
— = 125" |
XZ Plane View

Figure 12 - 12, Subprogram Layout for Sample Program #8
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Refer to Figure 12 - 11, Layout for Sample Program #9, Mold Rotation and
Figure 12 - 12, Subprogram Layout for Sample Program #9. This program
uses a ball endmill to cut a dish. Subprogram #1 defines the forward path of the
tool. Subprogram #2 defines the reverse. The mold rotation is cut by altemnately
executing subprograms #1 and #2 while rotating around the Z axis. In order to
rotate around the Z axis, the subprograms are programmed in the XZ piane.

This example uses tool diameter compensation. Each subprogram includes an
additional ramp move to activate the diameter compensation. Note that moves in
subprogram #1 are compensated right while moves in subprogram #2 are
compensated left. This is because the moves in the subprograms are executed
in opposite directions.

Go to the Tool Page and enter an appropriate diameter for tool #1 before running
the program in Draw. Refer to Section 8 - Tool Management for instructions on
working with the Tool Page and setting tool length offsets for ball endmitls.

Sample Program #9

Dim Abs
Rapid X 0.0000 Y 0.0000 Tool# 1
Z 0.5000
Line Z 0.0000 Feed 5.0
MoldRot  StartAngle 0.0000 EndAngle 350.0000 Cycles 13 FwdSub 1
RevSub 2 AxisRot Z Feed 5.7
Rapid Z 0.0000 Tool# 0
Plane XY
EndMain
Sub 1
10 Plane XZ
11 Dim Incr
12 Line Z -0.2500 ToolComp Right
13 Line X 0.5000
14 ArcCw X 2.0000 Z 0.1250 Radius 5.0000
15 Line X 0.1250

b wWN -

0 W~

16 Line Z 0.2500 ToolComp Off
17 EndSub

18 Sub 2

19 Line Z -0.2500 ToolComp Left

20 Line X -0.1250

2t Arc Cew X -2.0000 Z -0.1250 Radius 5.0000
22 Line X -0.5000

23 Line Z 0.2500 ToolComp Off

24 EndSub

25 <End Of Program>
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Sample Program # 10 - Elbow Milling

+Z +Y

(X1,Y1)
S

P

(X3.125,Y1.00)

,//I'}' P
/.

.

+X

Exni

Figure 12 - 13, Layout for Sample Program #10, Elbow Milling

This program uses a ball endmill to cut an elbow cavity. Tool compensation
cannot be used with elbow milling, the starting position must be calculated. Refer
to Section 8 - Tool Management for instructions on working with the Tool Page
and setting tool length offsets for ball endmills.

Sample Program #10

(9 I NI 45 % P

o0~ ;

Dim Abs

Rapid X 3.1250 Y 1.0000 Tool# 1
Z 0.5000

Line Z 0.0000 Feed 6.5

Elbow Cew StartRad 1.0000 EndRad 1.0000 InclAngle 90.0000
Cycles 10 XCenter 1.0000 YCenter 1.0000 Feed 25.5

Rapid Z 0.0000 Tool# 0O

EndMain

<End Of Program>
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Using the Practice Exercises

The exercises consist of a series of tables. Each table contains keystrokes and instructions
required to accomplish a single operation. The keystrokes in each table are numbered.
Perform the keystrokes in the order shown on the table,

Menu selections are made by using the (ARROW) > keys to highlight to the required choice.

Press (ENTER) %) to activate a highlighted choice. Toggled selections are changed by pressing

the (+/-) ~ key.

A brief overall description of the procedure is provided at the start of each éxercise. Be sure to
start each exercise from the CNC screen listed in the description.

When an exercise contains more than one table, each table will leave the CNC in the correct
screen for starting the next table. -

Starting Practice Exercises #1 - #5

Practice Exercises #1 - #5 are a series of related exercises designed to coach a first time
pregrammer through the development of Sample Program #1 - Drill Program. These exercises
should be done in order.

Each practice exercise coaches the operator through a different step of the process, Practice
Exercise #1 creates the new program. Practice Exercise #2 opens the program for editing. The
program blocks are written in Practice Exercise #3. The tooling is entered in the Tool Page in
Practice Exercise #4 and the program is checked in Practice Exercise #5.

—>| 1.0¢— 2\|.,0
|

& Y
el ;
ABS -80
o | OO
1.2 TYP(2) 2.6

—-®

e 5.0 ————)]

Figure 12 - 14, Layout for Sample Program #1
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Sample Program #1 - Drill Program

1
2
3

Dim Abs
* 375 DRILL
PeckDrill ZDepth -0.68500 StartHgt 0.1000 Peck 0.1500 Feed 12.8
Tool# 1
Rapid X 1.0000 Y -.8000
X 2.0000 -
Dim Incr
Y -1.2000
Y -1.2000
Dim Abs
X 5.0000 Y -2.6000
DrillOff
Rapid Z 0.0000 Took# 0O
X 0.0000 Y 0.0000
EndMain
<kEnd Of Program>

Practice Exercise #1 - Creating a Program Named SP1.M

Refer to Figure 12 - 14, Layout for Sample Program #1. This exercise outlines the steps
required to create a new program named “SP1.M" (Sample Program 1). Before starting, make
sure no program named “SP1.M" already exists. Start this exercise from the MANUAL screen.

Create a new program named “SP1.M",
1 | Activate Program PROGRAM & { Highlight required %
Directory. (F2) character. Select
P
2 Create new program. Create (F2) 7 Add character to name.
3 Activate ASCII Chart. ASCII (F2) 8 Keyin 1. | ‘ 1
4 | Highlight required 9 | Close ASCIl Chart, ASCII (F2)
’ character. 4 Select
S
5 | Add character to name. 10 | Add new program to
= Program Directory 5
USER list.
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Practice Exercise #2 - Activating Edit to Program SP1.M

This exercise describes the steps required to activate the editor to write program blocks in
program “SP1.M.” Start this exercise from the PROGRAM screen.

Highlight *SP1.M".

Activate the Program Editor to wnte blocks in program SP1.M.

Activate the program
editor.

Edit
(F4)

Practice Exercise #3 - Writing the Blocks in SP1.M
This exercise illustrates the steps used to write the blocks contained in Sample Program #1 -

Drill Program. Start this exercise from the Edit screen.

Activate the Absolute Mode.
Biock-1 Dim Abs
1 | Activate ABS/INC ABS 2 | Add biock to program
Graphic Menu. e listing. k
Write a comment to describe Tool #1.
Block-2 * .375 DRILL
1 Activate Misc softkeys. | (F9) 12 | Highlight required
Misc character.
2 Activate comment tool. | (F2) 13 | Add character to
Comment comment.
3 Key in decimal point. 14 | Highlight required
character.
4 Keyina 3. 3 15 | Add character to
2 comment.
5 Keyina7?. 7 16 | Highlight required
TN character.
8 Keyinab5. 17 | Add character to
comment.
7 Key in a space. 18 | Add character to
comment.
8 Key in a space. 19 | Close ASCII Chart.
9 Activate ASCH Chart. 20 | Add biock to program. §
10 | Highlight required 21 | Restore default (FS)
character. softkeys. Prev
11 | Add character to
comment.

23 Aug 96 |
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Same block activates the CNC in a Drill Mode.

| Write block for Peckdrill cycle to drill to a ZDepth of .65 inch using .015 in pecks with Tool #1.

Block - 3

PeckDrill ZDepth -0.6500 StartHgt 0.1000 Peck 0.1500 Feed 12.8 Tool# 1

1- | Activate Drill pop-up 12 | Key in decimal.
menu.
2 Highlight required 13 | Keyin 1. 1
selection. )
3 | Activate Pecking cycle j 14 | Keyin 5. 5
Graphic Menu. R oL
4 | Change sign. + 15 | Advance to Feed.
Toggle
Negative
5 Key in decimal. I . 16 | Keyin 1. 1
6 |Keyin6. 17 | Keyin 2. 9|
7 Keyin5 5 18 | Key in decimal. [jl
8 | Advance to StartMgt. ] 19 | Keyin 8. 81
8 | Key in decimal. ] I 20 | Advance to Tool#. ] ,
10 | Keyin 1. 1 l 21 |Keyin1. 1
11 | Advance to reguired ‘ 4 22 | Add block to program Save
field. : listing. (F10)
Write rapid move to position of first hole.
,| Block-4  Rapid X 1.0000Y -.8000
1 Activate Rapid Graphic ||_L 5 Key in decimal.
Menu. i
2 | Keyini. 1 6 |Keyins, 8 |
. RAPID SAELL
3 | Advanceto Y. ﬂ 7 | Add block to program | Save
. listing. (F10)
4 Change sign. l‘
Toggle
Negative

12-20
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Write modal move.
Block-5 X 2.0000
1 Activate Modal Move ﬂ Add block to program | Save
Graphic Menu. iisting. (F10)
2 Key in 2. 2
Activate the Incremental Mode.
Block-6 Dim Incr
1 Activate ABS/INC ABs Add block to program | Save
Graphic Menu. me listing. (F10)
2 Toggle setting VA
Toggle for
Iner
Write modal move.
Block-7  Y-1.2000
1 Activate Modal Move v Key in decimal.
Graphic Menu. —
2 Change sign. A Key in 2. 2
Toggle T
Negative
3 Key in 1. 1 Add block to program Save
RAPID listing. (F10)
Write modal move.
Block -8  Y-1.2000 |
1 Activate Modal Move Y Key in decimal. .
Graphic Menu. :
2 | Change sign. e Key in 2. ﬂ
Toggle
Negative
3 |Keyin1. 1 Add biock to program | Save
i listing. (F10)
Activate the Absolute Mode.
Block-9 Dim Abs
1 Activate ABS/INC ABS Add block to program | Save
Graphic Menu. A listing. (F10)
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Write modal move.

Block - 10 X 5.0000Y -2.6000

menu. .

listing.

1 | Activate Modal Move X | Key in 2. 2
Graphic Menu. S T
2 Key in 5. 5 Key in decimal. ‘ . l
3 | AdvancetoY. ﬂ Key in 6. 6
4 | Change sign. [+ Add block to program | Save
listing. (F10)
Toggle
Negative
Deactivate the Drill Mode.
Block - 11 DrillOff
1 Activate Drill pop-up Drill Add block to program

AM-ZM

2 Highlight required
selection.

Drilling Off

Fully retract the quill.

Block - 12 Rapid Z 0.0000 Tookl# O

1 Activate Rapid Graphic |[_L_ Advance to required ‘
Menu. i field. 4N Select
Tool#.
2 Advance to required Key in 0. 0 I
field.
3 Key in 0. Add block to program Save
listing. (F10)

Make Modal move to part change position.

Block-13 X 0.0000 Y 0.0000

1 | Activate Modal Move x | Key in 0. o I
(Graphic Menu. ——
2 Key in 0. 0 Add block to program Save
listing. (F10)
3 | Advanceto. ]
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Add EndMain block.

Block - 14 EndMain

1 | Activate the Sub 3 | Restore the default Prev
subprogram softkeys. | (Fg) softkey line. (F9)

2 Add EndMain biock to | EndMain 4 Exit the program editor | Exit
the program. (F4) saving the program. (F10)

Practice Exercise #4 - Entering SP1.M Tooling on the Tool Page

Tool length offsets are not needed to run programs in Draw. If this program were used to cut a
part, the operator would need to set the machine zero (absolute zero) and a too! length offset for
Tool# 1. '

Sample Program #1 is written for a 3/8 inch diameter twist drill. Start this exercise from the
PROGRAM screen.

Enter 0.375 inch diameter on Too! Page for tool #1.

1 | Highlight “SP1.M". Soloct 6 |[Keyina?. 17
SP1.M

2 Activate the program Edit 7 Keyinab. 5

editor. (F4) o5

3 Activate the Tool Page | Tool 8 Exit the Tool Page. Exit
(F6) (F10)

4 Key in a decimal point. . 9 Exit the editor. Exit
— (F10)

5 Key ina 3. 3

Practice Exercise #5 - Running SP1.M in Draw

“This exercise uses Draw to view the moves contained in SP1.M program.

Refer to Section 5 - Viewing Programs with Draw for more information on working with the
Draw Mode.

This exercise will adjust four of the display parameters before running the program. Adjusting
these parameters ensures the CNC will operate the way the exercises are written. The
adjustments also provide a good view of the programmed moves. Some of the settings may
already be set and will not need adjustment.

A program to cut a large part must be scaled to fit in the Draw Window. Tool display and Rapid
move display can be on or off. This exercise turns them on. This moves in this exercise will
display both an XY plane view and an isometric view of the moves.

Start this exercise from the PROGRAM screen.
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Activate Draw. Turn Tool on, Rapid on, set the Mode to Auto and turn Run off. Set the view
to isometric, fit the program to the Window and run it. Change the view to the XY plane and
run it again.
1 Highlight “SP1.M". %, 15 | Close Parms pop-up Parms
A4y Select menu. (F9)
SP1.M
2 | Activate the program | Edit 16 | Activate VIEW pop-up | VIEW
editor. (F4) menu. (F4)
3 | Activate Draw. Draw 17 | Highlight required %
(F2) selection. Select
_ Iso
4 Activate Parms pop-up | Parms 118 | Activate Iso view.
menu. (F9) n
5 | Highlight required ‘ 19 | Activate DISPLAY. DISPLAY
selection. 41N Select (F5)
Tool
6 | Toggle parameter (if g 20 | Activate selection and U
required). " pause for the -
“Program ended
normally” message.
7 Highlight required 21 | Run the program and Run
selection. verify the programmed | (F3)
Moves.
8 | Toggle parameter (if 22 | Activate VIEW pop-up | VIEW
required). menu; (F4)
9 | Highlight required 23 | Highlight required
selection. selection.
10 | Activate Mode pop-up 24 | Activate XY view.
) menu. s R
11 | Highlight required e 25 | Run the program and | Run
selection. AN verify it's moves. (F3)
12 | Activate Auto (if 26 | Close Draw. Exit
required). (F10)
13 | Highlight required 27 i Close the editor. Exit
selection. (F10}
14 | Toggle parameter (if 28 | Close the Program Exit
required). I Directory. F10
Toggle Off i (F19)
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Starting Practice Exercises #6 - #8

Practice Exercises #6 - #8 are a series of related exercises designed to coach a first time
programmer through the development of Sample Program #4 - Irregular Pocket Program.
These exercises should be done in order.

Each exercise coaches the operator through a different step of the process. Practice Exercise
#6 creates the new program. In Practice Exercise #7, the Geometry Calculator is used to find
the coordinates of the start and end points required in the subprogram. In Practice Exercise #8
the positions saved in the Geometry Calculator are recalled directly into the program as it is
written. .

Figure 12 - 15, Layout for Sample Program #4

Sample Program #4 - irregular Pocket Program

1 Dim Abs

2 Pocket  Sub 99 StartHgt 0.1000 ZDepth -0.2500 Angle 89.9000
XStart 0.0000 YStart 0.0000 Stepover 0.1600 DepthCut 0.1250
FinStock 0.0100 RoughFeed 12.5 FinFeed 8.5 Tool# 1

Rapid Z 0.0000 Tool# O
X -2.0000 Y 2.0000

EndMain

Sub 99

Rapid X -1.2500 Y 0.0000

ArcCw X 0.1250 Y 1.2437 Radius 1.2500
Line X 50750 Y 0.7462

10 ArcCw X 5.0750 Y -0.7462 Radius 0.7500
11 Line X 01250 Y -1.2437

12 ArcCw X -1,.2500 Y 0.0000 Radius 1.2500
13 EndSub

14 <End Of Program>

OO~~~k Ww
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Practice Exercise #6 - Creating a New Program SP4.M

Ensure no program named “SP4.M" (Sample Program 4) already exists. Start this exercise from
the MANUAL screen.

Create a new program named “SP4.M".

1 Activate Program PROGRAM 7 Add character to name. EI
Directory. (F2) A

2 Create new program. Create (F2) 8 Key in 4. 4

LFEED )

3 Activate ASCIl Chart. | ASCIHl (F2) 9 Close ASCII Chart. ASCII (F2)

4 Highlight required N 10 | Add new program to list | |3
character. USER program list. 2

5 Add character to hame. 11 | Close the Program Exit

Directory (F10)

6 Highlight required

character.
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Practice Exercise #7 - Finding SP4.M Positions with Geometry
Calculator

Refer to Figure 12 - 18, Geometry Calculator Layout for Exercise #7. This exercise clears
the geometry caiculator of any existing values and calculates the five positions required to

program Sample Program #4. Once calculated, the position coordinates are stored in the CNC
for recall into the program.

This exercise should be done before Exercise #8. Programs visible in the editor are not affected
by running the calculator. Start this exercise from the MANUAL screen.

(X-1.25, YO)

Pocket Shape

8

Geometry To Solve For Tangent Positions

Figure 12 - 16, Geometry Calculator Layout for Exercise #7

Activate the Geometry Calculator.

1 Activate Program PROGRAM 4 Activate the Calculator. | Calc
Directory (F2) (F7)

2 Highiight required e 5 Select required
program. caiculator.

3 Activate program Edit 6 Activate Geometry E
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[ Jeditor. | (F4) | [ TCalculator.
Clear any existing objects from the Geometry Calculator. -
1 Activate Geometry GEOMETR 3 Activate deletion.
pop-up. (F7) -
2 Highlight required \ 4 Respond to safety Yes
selection. Select prompt. (F1)
Delete All
Create 1.25 inch circle centeredon X 0, Y 0.
1 | Highlight tool to create | [\ 8 | Activate highlighted a
a circle on a center. tool. CNC prompts for R
X coordinate of center.
2 Acti\}ate selected tool. 9 Key in 0. o
CNC prompts for
radius.
3 |Keyin1. 1 10 | Enter value. CNC g
RAFID prompts for Y !
coordinate of center.
4 Key in a decimal point. l . 11 | KeyinO. 0 ]
5 |Keyina2. 2 12 | Enter value. CNC @
LR draws circle. "
6 Key inab. 5 13 | Activate DISPLAY pop- | DISPLAY
==s up menu. (F5)
7 | Enter value. CNC ] 14 | Activate Fit.
prompts for center R 5
definition tool.
Create 0.75 inch circle centeredon X 5, Y 0.
1 Highlight tool to create | 3¢ 8 Keyinab. 5
, a circle on a center. T
2 | Activate selected tool. 9 | Enter value. CNC @
| CNC prompts for prompts for Y =
radius. coordinate of center.
3 Key in decimal point. 10 | KeyinO. 0
4 |KeyinT. 11| Enter value. CNC ﬂ_
draws circle. =
5 Key in 5. 12 | Activate DISPLAY pop- | DISPLAY
Too up menu. (F5)
6 | Enter value. CNC a 13 | Activate selection to fit
prompts for center - drawing. =
definition.
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7 Activate highlighted
tool. CNC prompts for
X coordinate of center.
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Create line tangent to top of both circles.

1 Highlight tool to create | 2/ 7 | Keyin1. 1
a line tangent to two ‘ Select B
circles. O“}

¢

2 | Activate selected tool. 8 | Enter vaiue. CNC E
CNC prompts for first clears all but the "
circle number. selected line.

3 Key in 1. 1 9 Activate DISPLAY pop- | DISPLAY

L up menu. (F5)

4 | Entervalue. CNC 10 | Highlight required %
prompts for second 5 selection. Select
circle number. Redraw’

5 |Keyin2. 2 11 | Activate selection to

THE refresh drawing. 2

68 | Enter value. CNC
draws all possible "
tangent lines and
prompts for a selection.

Create line tangent to bottom of both circles.

1 Highlight tool to create / 7 Key in 4. 4
a line tangent to two : FEED
circles.

2 Activate selected tool. 8 Enter vaiue. CNC EI
CNC prompts for first clears all but the =
circle number. selecied line.

3 Key in 1. 1 9 Activate DISPLAY pop- | DISPLAY

REFID up menu.
| 4 Enter value. CNC —ﬂ 10 | Highlight required
prompts for second R selection.
circle number.
5 Key in 2. 2 11 | Activate Redraw to
LRE_ - | refresh drawing.

8 Enter value. CNC ﬂ
draws all possible R
tangent lines and
prompts for a selection.
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Create point at intersection of circle #1 and tangent line #3.

a numbered point at
the intersection.

1 | Highlight tool to create 4 | Enter value. CNC ﬂ
a point where two ™ Select prompts for second L
elements intersect. g element number.

2 | Activate selected tool. @ 5 |Keyin3. 3
CNC prompts for first n =

.| element number,
3 Keyin 1. 6 Enter value. CNC adds

Create point at intersection of circle #2 and tangent line #3.

a numbered point at
the intersection.

1 | Highlight tool to create | [l 4 | Entervalue. CNC ]
a point where two 2 prompts for second &
elements intersect. Q element number.

2 Activate selected tool. 5 Key in 3. 3
CNC prompts for first 5 2
element number.

3 Key in 2. 8 Enter value. CNC adds

Create point at intersection of circle #2 and tangent line #4.

Highlight tool to create

1 4 | Entervalue. CNC ﬂ
a point where two /4] Select prompts for second R
eiements intersect. @, element number,

2 Activate selected tool. ﬂ 5 Key in 4. 4 '
CNC prompts for first R D
element number.

3 |Keyin2 2 6 | Entervalue. CNC adds ]

TRE. a numbered point at H
the intersection.
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Create point at intersection of circle #1 and tangent line #4.

1 | Highlight tool to create 4 | Enter value. CNC
a point where two prompts for second
elements intersect. /@ , element number.

2 Activate selected tool. @ 5 Key in 4. 4
CNC prompts for first a ' FEED

element number.

3 Key in 1. 1 l 6 Enter value. CNC adds
L a numbered point at
the intersection.

Verify the coordinates of points #5, #6, #7, #8, and close calchlator.

1 Activate Geometry GEOMETR 3 Close the Geometry Cancel
pOp-Up menu. (F7) List. (F9)

2 | Activate the Geometry 4 | Close Geometry Exit
List and verify the listed | & Calculator. (F10)

position coordinates
make sense. Positions
on Geometry List are
automatically stored in
Geometry Calculator's
memory.

Practice Exercise #8 - Programming SP4.M Using Calculator Positions

This exercise programs the irregular pocket shown in Sample Program #4. Exercise # 5 and #6
should already be done. The tangent positions found using the Geometry Calculator in Exercise
#6 will be recalled into the program in this exercise.

The program in this exercise uses an lrregular Pocket cycle. Careful planning of the moves in
the subprogram makes programming an irregular pocket easier. Refer to Section 4 - Writing
Programs for a detailed explanation on planning an Irregular Pocket cycle.

The main program must always come before any subprograms. In this exercise the subprogram
is written and tested first. Afier testing, the main program is added in front of it.

This program is written in three steps.

—~  Step 1 Writing the subprogram.

- Step 2 Test the subprogram with Draw.

— Step 3 Write the main part of the program in front of the subprogram.
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Step 1 - Define Irregular Outline By Writing Subprogram

Refer to Figure 12 - 16, Geometry Calculator Layout for Exercise #7. The easy way to
program the pocket outline is to recall the positions from points #5, #8, #7 and #8 directly into
the program. Start this step from the PROGRAM screen.

Activate the program editor and program a subprogram call.
Sub 99
1 Highlight reguired 5 Keyin 9. o]
program. ERE
2 Activate program Edit 6 key in 9. 9
editor. (F4) P
3 Activate the Sub 7 Add block to program. | Save
subprogram softkeys. | (Fag) ' (F10)
4 Activate Subprogram Sub 8 Restore.default Prev
Graphic Menu. (F1) softkeys. (F9)
Program a Rapid move to starting point.
X -1.2500 Y 0.0000
1 Activate Rapid Graphic || 1 6 Keyinab5. 5
Menu R TR
2 | Change sign. t 7 |Advanceto.
Toggle
Negative
3 |Keyint. 1 8 |KeyinO. q
4 | Keyin a decimal. [ g | Add block to program. | Save
L (F10)
5 Keyina 2. 2
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Program an Arc to the first tangent point (#5).

Arc Cw X 0.1250 Y 1.2437 Radius 1.2500

1 Activate Mill softkeys. | Mill 9 Activate for Both X
(F5) andY. A
2 | Activate Arc Graphic | Arc 10 | Highlight required field. %
: Menu. (F4) YSelect
Radius
3 | Advance to X. H 11 {Keyin 1. 1
R | &)
4 | Activate Recall pop-up | Recall 12 | Key in a Decimal. ]
menu.
5 Select Geometry 13 | Keyina2. |i
Calculator, T
6 Activate Geomet H 14 | Keyinab.
Calculator rt=,-call.ry Y —%J
7 | Highlight required 15 | Add block to program. | Save
point. : {(F10)
5. X 0.125
Y 1.2437

8 | Activate pop-up menu
to select term.

Program Line move to second tangent point (#6).

Line X 5.0750 Y 0.7462

1 Activate Line Graphic 2 5 Highlight required

Menu. S point. s Select
6. X 5.0750
. Y 0.7462

2 | Activate Recall pop-up | Recall 6 | Activate pop-up menu __
menu. to select term. =

3 | Select Geometry 7 | Activate for Both X
Calculator. andY. 1=

4 | Activate Geometry 8 | Add block to program. | Save
Calculator recall. R (F10)
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Program an Arc to third tangent point (#7).

Arc Cw X 5.0750 Y -0.7462

Radius 0.7500

Activate for Both X

1 Activate Arc Graphic Arc 8
Menu. (F4) andY. 5
2 | Advanceto X. 9 | Highlight required field. | N/
: Li5Select
Radius
3 Activate Recall pop-up | Recall 10 | Key in a decimal point.
menu.
4 Select Geometry g 11 | Keyin?7. 7
Calculator. N Select i
5 Activate Geometry 12 | Keyin5. 5
Calculator recall. TouL
) Highlight required ’ 13 | Add block to program. | Save
point. 415’ Select (F10)
7. X 5.0750
Y -0.7462
7 Activate pop-up menu
to select term. R
Program Line move to fourth tangent point (#8).
Line X 0.1250 Y -1.2437 ,
1 | Activate Line Graphic l 2 5 | Highlight required _
Menu. T point. Z3s) Select
8. X 0.1250
Y -1.2437
2 Activate Recall pop-up | Recall 6 Activate Both X and Y.
menu. (F2) R
3 | Select Geometry % 7 | Add block to program. | Save
Calculator, 74> Select B (F10)
s
4 | Activate Geometry
Calculator recall. R
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Program an Arc to the Starting point (closing the shape of the pocket).

Arc Cw X -1.2500 Y 0.0000 Radius 1.2500

1 | Activate the Arc (F4) 8 | Highiight required field. | N7

Graphic Menu. Arc Select
: Radius

2 | Advance to X. 8 |Keyin1. 1

3 | Change sign. ‘. 10 | Key in a decimal. ]

4 Key in 1. 1 11 | KeyinaZ2. 2

5 Key in a decimal. l . 12 | Keyin$. 5

8 Keyina 2. ? 13 | Add block to program. Save

T (F10)

7 Key in 5. 5

Program a block to tell the CNC where the subprogram ends.

EndSub

1 Restore the default Prev 4 Restore the default Prev
softkeys. (F9) softkeys. (F9)

2 Activate the Sub 5 Close the editor to save | Exit
subprogram softkeys. | (F8) the program. | (F10)

3 Add the Endsub block | EndSub
to the program. (F2)
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Step 2 - Check Subprogram Using Draw

When the subprogram is written and saved, check it. A subprogram cannot run alone. To
check it, a short main program (that only calls the subprogram) is temporarily keyed in. Once
the subprogram is checked, the temporary blocks are deleted and the rest of the main program
is written.

The last biock of a main program is an EndMain block. For test purposes, the main program is a
subprogram Call and an EndMain block. Start this step from the PROGRAM screen.

NOTE: The Draw parameter settings made in Practice Exercise #5 are required to ensure the
CNC screens foliow the procedure in this step. Accomplish Practice Exercise #5 up to
keystroke 15 (turn Tool on, Rapid on, set the Mode to Auto and turn Run off), if these settings
have been changed.

Activate the. editor and write a subprogram call block.
Call 99
1 Highlight required Key in 9.
program. PRV
2 | Activate program Keyin 9. 9
editor. ELATE
3 | Activate the Add the block to the Save
subprogram softkeys. program. (F10)
4 Activate the Call
Graphic Menu.

Add EndMain block to signal the end of the main program. This block must be the last block
in the main program (just in front of the first block in the subprogram).

EndMain
1 Add EndMain blockto | EndMain Restore the default Prev
the program. (F4) softkey line. (FS)
Activate Draw set the view and run the program.
1 Activate Draw Draw Activate Selection and
(F2) pause for the “Program | &
ended normally”
message.
2 Activate VIEW pop-up. | VIEW Run the program to Run
(F4) verify the pocket (F3)
shape.
3 | Activate highlighted Exit to the program Exit
selection. 2 editor. (F10)
4 Activate DISPLAY pop- | DISPLAY Close the editor to save | Exit
up. (F5) the program. (F10)
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Step 3 - Writing the Main Program

In an Irreguiar Pocket cycle, if no starting angle is speciﬁe'd. the first cut will be in the same
direction as the first straight Line (feed) move in the subprogram. If no starting position is
specified, the first cut will start at the starting point of the first feed move in the subprogram.

In this exercise the starting position is fine but the direction is not. An Angle value must be used
to choose a direction that will let the CNC mill out the entire pocket. A starting angle of 90
degrees (from the three o’clock position) might seem convenient but a 90 degree line from the
starting point (on the Arc) is tangent to the Arc. A Tangent line does not point to a position
inside the pocket. An 89.9 degree Angle is used because it points to a position 0.1 degrees
inside the Arc. Refer to Section 4 - Writing Programs for more information on planning
Irregular Pocket cycles. ' :

The EndMain block added in the previous step will be re-used. The Graphic Menu for the
irregular pocket has its own Sub# field so the Call 99 block can be deleted. Start this step from
the PROGRAM screen.

Delete the Call 89 block.

1 Select the regquired _ 3 | Clear the selected
program. did' Select block.
SP4.M
2 Activate the program Edit
Editor. (F4)

Use the first block in the main program to activate the Absolute Mode.

Dim Abs 7
1 | Activate ABS/INC ABS 2 | Add block to the
Graphic menu. S program. i

Prograrm irregular pocket block.

. | Pocket Sub 99 StartHgt 0.1000 ZDepth -0.2500 Angle 89.9000
XStart 0.0000 YStart 0.0000 Stepover 0.1600 DepthCut 0.1250
FinStock 0.0100 RoughFeed 12.5 FinFeed 9.5 Tool# 1

1 Activate Pocket Pop-up | Pocket 19 | Highlight required field.

menu. (F4)

Stepover

2 Highlight required N 20 | Key in a decimal point.

selection. Select

rregular

3 | Activate Irregular : 21 | Keyin 1. 1]

Graphic Menu. L e
4 Keyin 9. o] 22 | Keyin 6. 6
5 Key in 9. 9 23 | Advance to DepthCut. ,_,__
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6 Highlight required field. :—XT Sel 24 | Key in a decimal point. ‘_
- etect
StartHgt
7 Key in a decimal point. ‘—J 25  Keyin1. 1
8 |[Keyint. 1] 26 | Keyin2. 2
g | Advance to ZDepth. @_w 27 | Keyinab, 5
10 | Change sign. P 28 | Advance to FinStock. _'j_
Toggle
Negative
11 | Key in_"a decimal point. . 29 | Key in decimal point. .
12 | Keyina2. 2 30 | KeyinO. o )
TNE.
13 | Keyinab. 5 31 | Keyin1.
14 | Advance to Angle. 32 | Advance to required NS
L field. 3N Select
‘ RoughFeed
15 | Keyin 8. 8 33 | Keyin1.
SVELL
16 |Keyin 9. (9] 34 | Keyin2.
17 | Key in a decimat point. |[ . | 35 | Key in a decimal point. j
18 | Keying. 9 36 | Keyinb5. 5
- Table Continued -
Program irregular pocket block ( continued ).
37 | Advance to FinFeed. 41 | Advance to Tool#. U
38 |Keyina¥. g_ 42 | Keyin 1. l 1 '
39 | Key in a decimal point. |[ . | 43 | Add biock to program | Save
listing. (F10)
40 |Keyinab. 5
Fully retract the quill.
Rapid Z 0.0000 Tool# O
1 Activate Rapid Graphic |{ 1 Key in 0. o
Menu. 2o
Advance to Z. ; Add block to program Save
) Select listing. (F10)
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Key in 0.

Exit the editor saving
the program.

Exit

(F10)

Advance to Tool#.

Step 4 - Viewing the Finished Program with Draw

This program is written for a 3/8 inch endmill. In this step the tool diameter is entered on the
Tool Page and the program is checked by running it in Draw. Start this step from the
PROGRAM screen.

View the finished program in Draw.
1 Select the required 8 Exit the Tool Page. Exit
program. (F10)
2 Activate the editor. Edit 9 Activate Draw. Draw
(F4) ‘ (F2)
3 Activate the Tool Page | Tool 10 | Run the program to Run
(F6) verify the milling of the | (F3)
pocket.
4 Key in a decimal point. 11 | Close Draw. Exit
(F10)
5 Key ina 3. 12 | Close the editor. Exit
P (F10)
6 Keyina?. l 13 | Exit to the MANUAL Exit
AT screen. (F10)
7 Key in a 5. 5
12-40
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