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GENERAL

The BOSCH CNC ALPHA has been
designed for direct programming
at the machine.
e The housing dimensions were chosen
- - - to suit this-usage, making it
rossible to builtd the control
directly into the machine tool

or the machine panel. .

The operating procedures have
been designed to be as simple
as possible in order to suit
the usage of the contrel. Th
operator is being guided_ t ugh
guestions and instruction

clear text. Incorrect i

data results in error
either in clear texg\ s

error codes. \

of
ages
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industrieausriistung

Even though the operating proce-~
dures are simple it is advisable

to fami rise yourself with the
contro efore the first inte-~

grati .
Thefoperating insiructions serve
or is purpose. They are .also .

énded to increase the operator
ficiency in using the control ¢

*'to offer readily accessible infor

mation on the various operating !
input functions. At the end of 1!
manual you will find 2 1listing o
the dialogues and error messages
used by the control.

We hope that these instructions
will be an effective help in int
ducing vou to operating the ALDE
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BOSCH

OPERATING PANEL ndustrieausristing

LED display
incremental programming mode

alpha—numeric'display
| &
BOSCH CnCALPHA

]
)

&

'

u
<3
€
v
v
e )
,

%

b0 1 fapm—

[ o
my
u
0
:
m
¥
J2
o
L

S

] I F - T
-0 04 E -‘6553’ ;;j; E
R\ 588 F
) J

axis position
displays

operating panel - Keyboard

-2 -

www.DaltonsWadkin.com



www.DaltonsWadkin.com

POSITIONING AND BOSCH

EXTERNAL
OPERATING PANEL . (OPTION) . Industrieausriistung
aiis selector switch feedrate
step switch %
electronic
handwheel

switch

sub—-mode selectc6®

gl

\y

Z
%
g

V7

'iing axis
lator

$ Jjog button

"minus direction"

Teach In
arc

Jjog button
_ "plus direction”
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OPERATING PANEL KEYS

industrieausriistung

e before starting to operate the control it is advisable to become
familiar with the individual keys and their functions

. o most keys have two functions and the selection is made with
the "'"MODE" key ,

MODES OF

OPERATION

B
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MODE

"Automatic"

"Single
Block"

"Manual Data
Input"

"Reference
Point"

"Manual"

"Teach—in"$ ¢

\$$

"Inserti™

"Block
Search”

"Modification”

SELECTION
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EXPLANATIONS

e modes of operation are se-
lected through actuation of
the ""MODE" key and the key
for the particular mode at
the sa ime
NOTE ; e "MODE" key must
al be pressed first and.-
he%E) £ o0

L 4

>
R E\Q& input of the wvarious

odes of operation is shown

£:> in the operating sequences

as depicted on the left
(keys on grey background)

e if the '"MODE" key is not
actuated the mode is not
activated but the lower
key function is effective

e if a mode is selected
the lamp in the respective
key lights up

S,
et - R .
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MODE

"Part program
input"

"Part program
output”

"Tool comp-
ensations™

SPECIAL FUNCTIONS

KEY

A-1

.$

REMAINING KEYS

FUNCTION
] thls key @
by 1
s the a s sequence is determined as follows

Q

KEY

.'9

&

®
A4

3 (]

g

FUNCTION
(:EEJ e keys 0- 9 are used for input of figures
("MODE" key not actuated)

- g

(numerical inputs,
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Industrieausriistung

SELECTION

ﬁ 3 |
! o]
— —
ERs)

e
iMODE}
.

O((\

% g5

0

ed to increment the address

, &, F, 8, M, T

- G
i (ahition, the following addresses are

ctive in conjunction with the "G" address:

B, C, H

this key is active during the program cvcle,
the address information can be checked while

"Cycle Start®

"Modification"

negative sign

is active

e this key serves 1to increment the block number
by 1 in the modes '"Block Search" and

checking fuﬁctions)

("MODE" key not actuated)

decimal point

("MODE" key not actuated)

www.DaltonsWadkin.com
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BOSCH

industrieausriistung
KEY FONCTION EXPLANATIONS
Clear key e this key serves t¢ clear incorrect inputs
%% in 2ll modes of operation
Enter key @ the entered, modified or cleared values are
€> taken into store, or dialogue guestions are
acknowledged o

{key = end of block character)

Control Reset e this key serves to reset the control to a
defined state

N

e while a program is running this key is

only effective if the "key has been
actuated first 2 :
a

Feed Hold e interrupts the acti(e) progran and ‘stops ’

?

]

a program 1 ing

— 0

?*LJ Program Start e start execution of a program in the
{Cyecle Start) modegfAttomatic! and “Single Block"

r{:key must be actuated twice

th
Xé;}tarts the actioning of information

(2>’ tered in "MDI" mode
Q

~S§S§\

all axis movemgnQo ) . \
e enables the §§§E( on of the Z?’ key while

-6 - o ‘ C
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BOSCH

SWITCH FUNCTION EXPLANATIORS
SRS Axis Selector ® selects the axes which are to be
X{1Xv) Switch driven via the handwheel or the
X{{xz) - jog buttons
Y{{Yx) e if only one axis is to travel
Y]ivrz) the axis addresses above the
ZizZx) "O" are applicable
zj(zv) e if two axes are driven simul-
?;73; taneously via the handwheel

the axis addresses above the

"(Oe)" are applicable
in this{ésée the first axis

: addre epresents the main
.. e . axisf, d .the .second one re-

presedts the trailed axis
ES?mﬁ selection "(Xy)"

X = main axis
8& y = trailed axis

Sub-mode
Selector ¢ this switch is used to select
either the feedrates or the

=E

incremental step functicns for

100
'AO 1000 @ jogging operation
10000 Q% e for handwheel operation only the

0|0
3oz

o
H

following positions are effective

|
@

- T feedrate for hand-
VY wheel operation
$ O o with only one
$ ' ' axis
. . _

feedrate for hand-

@(mp' wheel operation
with two zxes

o) ‘ (oo | Feedrate Over- e this switch serves to reduce
ride Step Switch the programmed or manually set
40 e - feedrate to a particular
30 ' 80 ' % value
20 90 e it is effective for all
10 0 100 movements except when "RAPID"
e - GO0) is active
) wd e

e it cén also be effective with
"RAPID" depending on the
specification

-7 -
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"'BOSCH

industrieausristung
FOUNCTI1ON ' EXPLANATIONS
Trailing Axis e this potentiometer is only

Regulation
{trailing angle)

effective in handwheel operation
with two axes

it determines the direction and
the speed of the trailed axis
in relation to the main axis

e 0 to +45° = poth axes move in the

e 0 to -45°

same direction {both
"+ or both "-')

the axes move in
opposite directions

(1st axis in "+,
@ 2nd axis in "-" or
O lst axis in "1',

<:) 2nd axis in '"+'" )

1l

.

* .
. L J :
Jog Key "+" Q\Egétzxis selected with the axis

ecior switch travels in po-

€:>sitive direction at the feedrate

$®

-8 -
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or by the incremental value set
with the sub-mode selector switich

same as above, but in minus
direction

this key is only used in con-
Jjunction with the "Teach In"
mode

it is only effective if pressed
together with the key
(operating panel)

in Teach-In operation this key

is used to eonnect start and
end point with an arc
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TRAVERSE TO REFERENCE POINT

o EXAMPLE 1: X, Y .axis are to drive to

BOSCH

Industrieausriistung

the reference point

5
g

select referenge point
mode -

s
Hi

3

select X reference point

 DISPLAY
REF X7
REF  Y? X

select Y reference point

oo

enable traverse to reference poin
X) Y!

e
-

[REF L7 XY

REF
‘\Q‘ XY

7

—_
-

l

start tTraverse to referenc int
X, Y,

REF

reference point is re (Z?' S
position value is se n

XY INREF

X, Y, display 06
O

CABLE
7 axes are

NoT To

e EXAMPLE 2: only

WADLS A O ENC |
to drive to the reference point

ure as above, then

beginning of $c’
o selgsss reference point
-Y@lue is skipped

A i.e. no Y-value entered
select Z reference point

enable traverse to reference point
X, Z

start traverse to reference point
X, Z '

reference point is reached,
position value is set in

REF Y7 X

REF  2? X

REF X, XZ J
REF X Z

REF

XZ INREF

X, Z dispilay

-9 -
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BOSCH

MANUAL DATA INPUT ( mp1) industrieausriistung

EXAMPLE: Gl X1.2 Z2 F100 M3

INPUT . DISPLAY
@ select MDI mode c
] B e |
X
ﬂ y
)
A1 Y-value is skipped, i.e. no value Z(Q
. ' Qntered —

oF
Rt

®
-+le»
K
OE >
s
 —
[ )
r
e

J

\
=5 (a1] 8"‘ i

-value is skipped, 1.e. ue. ™M
6 tered

display of the a&s&ses, for which

~

03]

+ values have b ered GXZF M

— Q

e NOTE! 0ld ues must be cleared before new value
can be entered, as shown in the example below:

HENH
2

EXAMPLE: GO X20

B :
7B f =
etc.

WWW.DaItonsWi@n.com
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INPUT OF SUBPROGRAM CALL-UP BOSCH

VIA THE KEYBOARD . Industrieausriistung

e operating sequence for 'subprogram call-up' in the modes
"INSERT'" and "MODIFICATION"

e EXAMPLE: CALL-TUP OF A SUBPROGRAM DURING THE INPUT OF A
- MAIN PROGRAM VIA THE KEYBOARD

INPUT DISPLAY
PR . . '
> > ;> input of the last word (Z10)| 18Gg
1 )10 ~ in block 17, transfer of
the block to memory and
-incrementing block no. by 1
(] (4
B D) enter subprogram call-up 183G 22
(2)(2] (G22) -
A ~enable subprogram number input ﬁg SBP=C
— “input (1-99) of“ﬁw'smxnﬁgrwn (:) - .
m nurber (e.g. subprogram no. 2 is&o ., 18G REP=B
] be called up) and enable input®
the repetitions \b&
. input (1-929) determinij oW
*e ] b -
[::j often the selected ogram 18G REP=B4
is to be repeated instance
4 = 5 times)
A-1 incrementing t@@ddress 18X

A
>
INPUT OF DHEQ VIA KEYBOARD

L 2
® operating seg @ for the input of a dwell in the modes
‘Egi .

"MDI", "INSE and "MODIFICATIORN"
e EXAMPLE: @ NG A DWELL VIA THE KEYBOARD
INPUT | DISPLAY
select "G4'" dwell : G 4
enable input of time 11c DWEL

enter dwell time (e.g. 50 =5 sec) 11G DWELL 50

L)
el

transfer block to memory 12G
and proceed with next block

@Jd (2] BF

- 11 -
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M3 INPUT VIA KEYBOARD

e operating sequence for keyboard input of "M30" (program end) with

BOSCH

Industrieausriistung

backwards jump address in the modes "INSERT" and '"MODIFICATION"

e together with "M30" a backwards jump address (block number)
is programmed to determine to which block the backwards jump

is to be made at the end of the program

INP

=

enter "M30" program end
{ for instance in block N8)

¢
ol

enable jump address input

r
—h

~enter backwards jump address
{block N2=2) and complete
block

b
8

O

) *
e when the control recognises "M30" proi:@end

umber once

action a Jjump back to the entered 3!
the last program block has been ca 4 out

@$® __

INPUT OF Junp\x@nRESSEs
VIA KEYBOARD . Q)

DISPLAY

M

£l

ADR=A

Biv
Qj

it will

620,621

e operating sequenge ;or keyboard input of Jjump addresses
under "G20" anQSéE 1

in the modes "INSERT"

"MODIFICATION:

R\

enter G-function
diticonal jump (e.g.

=

NPUT

"G20" - uncon-
in block K1il)}

L
o
a5

enable jump address input

enter the. jump address (e.g. Jjump
to block-N6) and increment address

[
A §

e jumps under "“G21" are entered in the same way

WWW.D;I-torl‘gadFin.com

and

DISPLAY

11G 20

11G ADR=A

11X

v
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CLEARING 'CO'HPL.ETE BOSCH

PART PROGRAM MEMORY (639) Industrieausriistung
INPUT - . DISPLAY
[ E select MDI mode G
3] [ ] | .
: enable program memory (G37)
(jg' (ffi] 5> o MEM EMNABLE
. - ) select MDI mode
) :
F) enter 39 | _
mm 'i’> control requests confirmation (QSM CLEAR?
of the instruction N
complete part program mg
€> ' will be cleared MEM CLEARED

. @ subsequently "INSERT'" mode can (D.b\e:cted and new part programs
can be entered

SECURING PART&NOGRAH HEHORY (638)

e once the part pro r memory has been secured input in the
modes '"INSERT", ODIFICATION" and "TOOL COMPENSATION" is

inhibited $ )
INPUT $ DISPLAY

select MDI mode
G
b= B

f‘9 | £ 2) . secure part program store MEM  PROTECT

e the part program store is now secured and protected from
accidental clearing AND UWNAITHORISED TAMPERINE .

- 13 -
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INPUT OF PROGRAMS INTO Industrieausriistung
THE PROGRAM MEMORY.

e when entering complete . part programs into the part program
memory it is not necessary to enter numbers for main programs

e the control recognises the program marking with G78 = main
program and increments the main program number by 1 for each
programmned "G78"

e for subprograms, however, the .program number must be entered
after "GB8" = subprogram start

e 9 main programs (9 x 678) with the program numbers 1 - 9
can be stored .

99 subprograms (929 x G898) with the program numbers 1 - 89 can
be stored

INPUT ' : DISPLAY

C @ select MDI mode &\C;
S (9 '

- enable part pfogra Q‘
-5 memory '\ MEM  ENABLE

3 817

select "IN mode

5
S5

BLOC NO7
this in S%)will select
‘1D _@ the fj free block 28C
EEDIEBIEY nunggbr into which the
:fi)% lock with G78 or
Cﬁb. an be entered
iYectly
s enter main program
- start (G78) 29G
23
N\
e
‘Eﬁ} enter subprogram
5] 1 start (G98) 239G NBR=C

enter subprogram number
{e.g. no. 1)

e
&

:
Be:
>

this key is used to increment from
address to address within a block;
the values for the addresses can be
entered at the same time

>
A

with the actuation of this key the
;} entered block is transferred and
- stored, block pnumber is incremented
by 1 ’
NOTE! this key must be actuated at the end of each block,

otherwise the block will not be transferred to
(key = end of block) memory

www.DaltonsW#dRin.com
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INSERTING COMPLETE BLOCKS
INTO STORED PART PROGRAMS

BOSCH

Industrieausriistung

ROTE: if additional blocks are inserted in part programs already in
the memory, the control automatically changes the jump
addresses programmed under G20 or G21 into the new

values

o EXAMPIE: a block Gl Y20 is inserted between blocks N10 and N11

INPUT

select MDI mode

)
0

w
\

~

Bt
i
./

select "INSERT" mode

DISPLAY

enable part program memory
f\

enter number .of blo ;Q

o

*D1ED N front of which a # lock

ENIEDIE is to be inser g.N11)
enter G-functi 1) of- the

9
ki
»
2

=
2a

X-valu\5& ?Lpped

L]
{%]J
ol

D ,

new block and% rement address
(X)

en‘ -value (Y20) and transfer

ew block into the program

G

ENABLE

-BLOC NO? |

11G

11X

11y

e the block numbers of the subsequent blocks are increased by 1

e Example:

block seguence before insertion  block seguence after insertion

N© GO X20 Z10 NS
N10 G2 Y10 F30 . N10
N1l GO Z5 ' Ni1l
N12 X40 : . N12
N13 M2 - N13

- ' Ni4

GO
G2
Gl
GO

X20
Y10
Y20
25

x40
M2

210
F30

{new inserted block)
{old block N1l before
insertion)

® switching over to another mode of operation is possible

as soon as the input is completed

-15 -
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BOSCH

N6 COMPLETE BLOCKS Industrieausriistung
PROGRAM MEMORY |

DELETI
IN THE
o NOTE: when blocks are deleted from stored part programs the
control automatically changes the jump addresses programmed
under G20 ’ " to the new values

e EXAMPILE: BLOCK 12 IS TO BE .DELETED

INPUT o DISPLAY

‘ ] select MDI mode
G
o
m - enable part program N
memory M ENABLE
3 7 J
ﬂ select "MODIFICATION., mo
‘\\ BLOC N7
-°::> -E] - enter number of ck to
1) -+ be deleted ( (E> 12) 12 G 2

/ block N12 is d §i, content
/’ of former bl 3 is displayed 12 XYZF

NOTE: if the delete s pressed once more after deleting
one block, th ill delete the block before the one,

which was f&s deleted
e once the inp 1 completed a different mode of operation
can be sele (MODE"- key + respective mode key).

e the block mbers of the subsequent blocks are reduced by 1
e EXAMPLE:

block sequence before deletion block sequence after deletion

N9 GO X20 Z10 N9 GO X20 %10
NI0 G2 Y10 F30 N10 G2 Y10 F30
N11 X40 N1l X40
N12 Gl 250 N12 X55 Y40 260 F20 (Dro P0G T°
N13 X55 Y40 Z60 F20 N13 M2 ore delete
N14 M2 | |

- 16 -
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MODIFYING, DELETING OR BOSCH

INSERTING WORDS , Industrieausriistung

e in the "MIDIFICATION" mode words in blocks of stored part programs can
be modified, deleted or inserted

e EXAMPLE: IN BLOCK N10 THE Z-VALUE IS CHANGED FROM Z12 to Z12.5

INPUT DISPLAY
| ' 1. @ ]I select MDI mode o
('g> enable part program .
- memory (G37) MEM ENABLE
select "MODIFICATION" mode
MODE BLOC NO?
select block containin @ '
-2‘,» word to be modified b 10 GYZT
RS L .1__... > (e g. NIO) -
*> e @ } )
[_*]L’ @@ o] 10z 12,5
search for the address (e.g. ; lete old
and enter new value (e.g. 1
e if further values in other cks are to be modified, either
increment the block numbe ith N+ 1 until the next regquired
block is reached, or se the reguired block number direct
by reselecting the " CATION" mode (keys +f5) )
\ 3
e EXAMPLE: IN BLOCK 23\ E F-WORD I3 TO BE DELETED
"MODIFIC n
select "MO ATION" mode BLOC
select block (e.g. N13) 15 G YZF

with word to be deleted

HEEEDDE =

search for and delete the word (e.g. F-word)

e EXAMPLE: IN BLOCK N20 Y-1.6 IS TO BE INSERTED

= &

@@@ - select block (e E. NZO) 20 X F

select "MODIFICATION'" mode 8L OC NO?

into which the word 1q
to be inserted

MRFERBEEE [

search for the address (e.g. Y) and enter
the value (e.g. -1.6)

www.DaltonsWgdfin.eem
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BOSCH

industrieausriistung

CHANGING THE OUTPUT SPEED

(BAUD RATE)

e for the connection of wvariocus input and output devices the
required output speed (Baud Rate) can be entered over the
keyboard

e the output speed is entered as a l-digit figure (0-7)
e the following output speeds can be selected:
0 = 50 Baud 8 = 1800 Baud
1 = 75 Baud 9 = 2000 Baud
2 = 110 Baud (ASR33) 10 = 2400 Baud included
3 = 134.5 BRaud 11 = 3800 Baud in
4 = i50 Baud 12 = 4800 Baud extension package
5= 300 Baud (ASR43) 13 = 7200 Baud
6 = 600 Baud 14 = 5600 Baud
7 = 1200 Baud @
0 ISPLAY- -~
: .<>‘ —
[ select MDI mode N l\ G “
ﬂ- 0
i> enable pro r emory MEM ENABLE
(. -J enabgi.@lqut speed
€:>p1a5 of active
A1 $9 tput speed BAUD 3
" delete old output
§ speed BA_UD

[ |

enter required output . BAUD 2
@ speed (e.g.

® once the input is
can be selected

2=110 Baud)

completed another mode of operation

- 18 -
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ACTIONING PROGRAMS FROM THEBOSCH

PART PROGRAM STORE: : Industrieausriistung

® programs, which are storedin the part program memory, are called
up with their program number and then actioned in AUTOMATIC or
SINGLE BLOCK mode

‘e the selected program can be actioned complete or from =z
specific block onwards

e EXAMPLE 1: ACTIONING MAIN PROGRAM NO. 2 FROM THE BEGINNING
IN 'AUTOMATIC! MODE "

INPUT DISPLAY

|
select "AUTOMATIC" mode
BLOC NO7?

-

enable program no. sel-
A1 @ ection and enter progra@‘
o (2 l‘ | number (e.g.2), contr 9 GYF

goes to 1st block of@
selected program (= 8

main program ide QY?)

Y\ (o _ program starty gEram
is automatic carried
out block (b ock

e EXAMPIE 2: ACTIONING MAI RAM NO. 2 FROM BLOCK N10 ONWARDS
IN "SINGLE B MODE
Q~
t "AUTOMATIC" mode
. BLOC NO7

N

E‘“J (PR select block number

3 { | : 10 XYF

[13 @ 2 (e.g. N1O)

select "SINGLE BLOCK" mode 10 XYF

stért {(program must be
restarted at the end of 1o XYF
each block)

e EXAMPILE 3: ACTIONING MAIN PROGRAM NO. 2 FROM THE BEGINNING
IN "SINGLE BLOCK" MODE :

luooel % select "AUTOMATIC" mode BLOC NO?
enable program number
Al @ - selection and enter 2 GXYZF

2] - program number

- }
‘,,DDE' @] select "SINGLE BLOCK" mode | ., axyzr

—\ 6 start (program must be
! restarted at the end of
— each block) o

www.DaltonsWadkin. Cj_@ -
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LOADING PART

° paft programs can be loaded
e paper tapes must be written

e whichever block number is

stores the 1st block of the-

PROGRAMS
INTO THE PROGRAM STORE

BOSCH

Industrieausriistung

from cassettie unit or tape reader
in ISO code

entered from tape, the memory

Ainput part program in the

lowest free block number

DISPLAY
- ]

Q) —
O mMem  -ENaBLE - -

‘\Q’

s}

NPUT

F21f)
)

select MDI mode

L)
H

enable program memory

@) |8

H

*2
@ select program * BLOC NO?
let th@trol find
-@C@]E@] ~ the § free block
o )9 )9 4 num .g. 15), 15
u whlch the first
Ni& of the program
1 be stored and
tart loading action
the Completion Of% loa.ding will be END INPUT
indicated by “gl NPUT"

,

e NOTE: cassettes must be loaded at the same Baud-rate as
they were output (e.g. output at 1200 Baud - ianput
also at 1200 Baud)

e NOTE: if, when loading a program, a block is selected, which

has already been used, the new program will be entered
from this block number onwards and the previous contents
of this and the subsequent blocks are shifted upwards in
the program store by the number of blocks making up the
new program, i.e. in this way a previously entered

program might be split.

it is therefore safest to key in block number 999, thereby
letting the control search for the lowest free block
number

- 20 -
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OUTPUT OF PART PR}JGRAHS BOSCH

FROM THE PART PROGRAM STORE Industrieausriistung

e part programs can be output on to cassette or paper tape
e paper tapes are punched in IS0 code

e the output part program generally begins with block npumber
N1, no matter which block number has been selected

e the control always outputs the complete contents up
to the end of the program store

i.e, it is npot possible to output individual part
programs on their own

e ihe stored part program is retained in the program store

DISPLAY

INPUT ‘
-. > -
| L @J select program output § BLOC NO?

mode
enter the block nu *
from which onwaxd e 8 FORMAT
output is requi%ﬁ~
select ta d output
output w$‘cart‘ F 8 FORMAT
SEQ::E not tabulated 8 FORMAT
Q tput

L 4

= e
w| = <

will start

the completi of the output operation is END OUTPUT

indicated the display "END OUTPUT"

- 21 -
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BLOCK SEARCH, SUB-PROGRAN BOSCH

AND MAIN PROGRAM SEARCH  Industrieausriistung

e in the "BLOCK SEARCH" mode blocks, subprograms and main programs
can be searched for

e when searching for sub and main programs the control jumps to
the first block of the searched program, which serves for the

program. identification
(G998 = subprogram, G78 = main program)

EXAMPLE 1: BLOCK SEARCH, E,G. BLOCK NO. K15

INPUT : DISPLAY
@J select "Blbck Search' mode 8L.0C NO?
& . enter required block number.
E—:I>—1: [_M[ -:>>} when block is found the dis- 15 GXYZ F
[ 1 J[ S J play shows the .used add.rasste
this key is used to display the addres S
A-1 the block with their content one by @ 15G 1
this key is used to pass on to théxt
en be 16 Y F

N-1 block, the addresses of whic %
displayed again with 'A+1"

o

EXAMPLE 2: MAIN PROGRAM SEARSH, E.G. No. 2

&\V

@ct "Block Search' mode BLOC NO?
enable program number PROG NO?

[ ]
27 enter main program no, (e.g. 2) 5 GX F

¢ key 'N+1' can be used to pass on to the next block and "A + 1"
to display the individual addresses of the block

EXAMPLE 3: SUBPROGRAM SEARCH, E.G. No. 1

.
L -:] select "Block Search" mode BLOC NO?

' enable subprogram number SUBP NO7

. x . N -
enter subprogram no.(e.g.l) 6 GX F

® key *N+1 ' can be used to pass on to the next block and 'A+ 1!
to display the individual addresses of the block

- 22 -
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IHPUT OF COMPENSATION VALUES

INTO THE COMPENSATION TABLE Industrieausriistung

e the tooi compensation table is laid out for the storage of
16 tool length compensation values under "L" and 16 cutter
radius compensation values under "R"

o EXAMPLE: INPUT IN Tl - R=2mmw L=3mm, T2 ~ NO INPUT
T3 - R=1.2mm L=NO INPUT, ETC.

¥

INPUT - DISPLAY

[ -a. select "MDI" mede G ]
e

*D IE enable program memory
| (3 H | MEM ENABLE
r—
select tool compensation( Y.
table c) TOOL . NBR?..
L s =

D select compensatio Q‘
number (e.g. 1 = 01 R 0,800

enter the cutter

L comp

m ensation value (@. 2 =Romm) .

. the control v on to the GLL 3,000
tool length ,value of
the select%ccmp. nurber

enter length compen~

l ]' ‘ ) ] sabi r (e.g. 3=L3mm)
/ % ":\) t w{&trol will go on to the 0ZR 0,000

compensation number

$ increment the compensation
number if there are no values 3R 0,000

to be entered in e.g. T2

03 L 0,000

. enter the radius comp-
Vi [ ]\%-‘ .i>} ensation value in T3
[1 ]' ][ ] ' (e.g. 1.2=R1, 2mm)
the control will go on

to the tool length

compensation value of
ete T3

® the 'A+1" key can be used to skip complete campensation numbers

® once the input into. the compensation table is completed
the contents can be brought up step by step with the
'A+1' key for checking

NB. L LenoTd ComseSATION (S MOT AfPUEABLE TO UXCAL

-3 -
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-IN OPERATION

"Teach In"
existing programs

TEACH

‘& NOTE:

BOSCH

can not be used to insért blocks into

¢ in "Teach In™ mode the Iirst work-piece can be machined as
in "Manpual'' operation and the relevant information stored

block by block

e no matter how the axes travel to the different points of

the workpiece,

the control always links ome point to the

pext with one movement (which corresponds to cone block)

e the type of start input determines whether two points of
the work-piece are to be linked with a straight line

{linear) or with an arc (circular)

IRPUT

-~ B
(e
N
L

@ select "

- 9
CE N nter to call up
%%% - nbe,@@% free block
m Yy

this block )

select "MDI" mode

ct M

required the block,

(feedrate)

ute (spindle speed)
- M-Tunction :

-— T—number (tool number)

-y . *
- enable program s%&
@;n” mode

{e.g. N8) in the
{input can start

DISPLAY

P s

MEM ENABLE

BLOC NO?

this key i u ed to call up the functions
é so that values can

® these addresses represent supplementary

information and must be entered

® the axes can be moved to the various points of the work-piece
in manual operation (see alsc page 26) and the details of these

points can be stored

. L

[

if tkhis input key is pressed on its own the control will
store the movement from start to end poipt as a linear

movement and automatically increment the block number

if these two keys are pressed simultaneocusly
the start and end point will be linked with an

'} the memory

T ——

KITE: the

' i ' 0 - -
o] e i arc and the information stored as one block in
i

ﬂ;::_key must be pressed and held before
the start key is pressed, otherwise & linear

movement will result
e NOTE: Once the ipput is campleted "G78" or "G398" (mein or subprogram identifi-
cation) nusgube entered in the lst block (see pege 10) P
. iget!:-e 1ast block of the p¥RMARIPNSYPEHeo™O (mein program) or '"GBY" must |

entered (subprogram)

- -

-
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BOSCH

lnduétrieausriistung

EXAMPLE FOR 'TEACH IN' Input: P0 — Pl Y-axis
e first the "Teach In" 8 axis selector switch
to Y-axis
mode must be selected

(see page 24) e sub-mode selector switch to _10000

e jogging the Y~axis to Y-value of P1
+Y l , - by pressing

T | + twice = Y20
30 T+
20 T

Input: PO — P1 X-axis

P3 ® axis selector swité X|(Xy)
to X-axis &

e sub-mode select iteh remains

10

! I ! 2 [ as before

PO 10 20 30 40 50+X e jogging the Xcaxis to X-value of P1
by pressi .

@6 L once

St PO — Pl as a straight line

@ e PO — P1 is stored as one block

&\. Input: P1 —e P2  X-axis (input for Y-axis

= X10

not required, since the value re--
Q -mains the same)
~3Ss0 e axis selector switch to X-axis
- : e sub-mode selector switch to 10 000
~:$\ e jogging axis by pressing
$ + twice = X20 (P1 — PB2)

Storing P1 — P2 as an arc

}7— e P1 — P2 is stored
Ty L as one block

Input: P2 — P3 X-axis (only)

® axis selector switch to X-axis
# sub-mode selector switch to 10 000
e jogging the axis

Storing P2 — P3 as a straight line

www.DaltonsWadkin.com
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MANUAL

OPERATION
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BOSCH

- Industrieausriistung

e in the "MANUAL'" mode the axes are either moved via the jog
"buttons or with the handwheel

® the traversing speed is set with the sub-mode selector switch

e the same procedure is used to move the axes to the various
points of a work-piece in "Teach In" mode

MOVING THE AXES WITH THE JOG BUTTONS

INPUT

%j

%)
@
L/

GF

A/

10
& 100Q
10006

&

e’

o+

50
a0
30
20

10

r—nn,

-<>-;)<]

(v

Ny

{Zx}

| Z[127)
—
Q (Ce}

DISPLAY

select "MANUAL" mode F
(NOTE: this is not to be

input for "Teach In"
operation) @

enter the feedrate at )
which the traversing i . F 100
to take place (e.g. \

O

select the fee or
an increment jiog with
the sub-mod lector
switch %

o
N
QP
e¥ect the axis, which is

s
(Xv) ~:$k6 be moved via the jog
{Xxz} button ‘

(for jogging the axes the
addresses above the "0
are wvalid)

actuate oneof these two buttons
to action axis traverse at the
feedrate entered manually or
selected with the sub-mode
selector switch

—

&4
70
80
%0
Q 100

Sl A

"the feedrate override potentiometer can be

used to reduce the set or entered feedrate
to a specific percentage value

www.DaltonsWadkin.com
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MOVING THE AXES WITH THE HANDWHEEL

¢ the handwheel can be used to move one axis on its own or
two axes simultaneously

e if two axes are moved, one of them represents the main axis,
the second axis is being trailed

e this operating procedure is also possible in "Teach In" mode

INPUT

L g

select "MANUAL'" mode

-
fd) (NOTE: this is not to be
- ' ‘E::j input in '"Teach In"
4 operation) @

| Set the sub-mode selector

~| switeh to (:) T
10 A ) A
s

if 1 e
100 (:) AR S 1i oniy oOn bsx

is to bjﬁQE.
1000

10000 7O .

o

v if es are
— — @(oo) t oved .
° —— select tqgggxis (axes)
(Xv}

one axis is

xz)| 1@

m the addresses
tyx} €§>,e "O" are valid
vz)

f two axes are
(zx) \, moved the addresses

(Zy above "O®" are valid

NN € X X

(5

o

. 0 ~§$\ NOTE: this is only active
for handwheel operation
with two axes
450 Lgge selection of direct and . "

feedrate of the trailed
axis (secondary axis) in
relation to the main axis

0 to +450: both axes move
in the same direction

0-to - 45% : the two axes
move in opposite directions

&0 NOTE: the feedrate override
potentiometer can be used
to reduce the feedrate to
80 .| a specific percentage value

90

70

100

.
\

E]o

WWW.DaIton_sWZinn.com
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BOSCH

ERROR COBES Industrieausriistung

FAULT DISPLAYS -~ GENERAL

e 2ll errdr messages are dlsplayed on the alpha-numeric
display

. there are two types of error message:
- error messages in clear text

- error messages in coded form

e the coded error mességes are displayed as follows:

o~
.:J" E_Et\ l’:}l!: l'LIJ @ 69—

] N 8{7

block containing

the error er code (t\pe of error)
e coded error messages 1y be cleared by actuating
the A key or sw1tc§g§ to a different mode of operation
e the block shown taln an error can be selected
in "Modification" de and the addresses of_this
block can thenBeschecked through with thekay
e the incorr ddress can be deleted or medified
at the s time

- 28 -
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CODES

- Error Message

ERROR 1

ERROR

ERROR

ERROR

ERROR

ERROR

ERROR

ERROR

~:S§s$s

Cause

e G5 has been pro- e
grammed with radius

e G1, G2, G3, G61, G622, e
or G63 has been pro-
grammed with axis
addresses but without
F-value

e G92, G25, G26, G27 o) Q

G74 has been prog
med without axis

addresses (2>

a sub—progrﬁs been »
called up ch is not -
containe the

memoi\o

O han 5-fold sub- e
ram nesting has
\been programmed

e after a jump back from e
a sub-program into the
active main program
no M2 has been found
at the end of the main
program

e a non-defined G-code ]
has been programmed

e the programmed circu- e
lar movement exceeds
software limits
or
the maximum interpol-
ation path is being
exceeded.

- 29 -
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Error elimination

change G-code or
cancel radius

select incorrect block in
"Modification " mode and
ent eedrate (F-value)

O

select incorrect block in
"Modification" mode and
enter axes addresses

select incorrect block in
"Modification" mcde and
enter the correct sub-
program numbey

select incorrect block in
"Modification' mode and
delete the 6ih sub-program
¢all-up, then modify
program

select the last block of
the active main program
in "Modification™ mode
and enter M2

select incorrect block in
"Modification'" mode and
delete or modify G-code

modify the part program
since the programmed path
exceeds the field of
operation
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Error Message Cause Error Elimination
ERROR 10 e a change of radius e program the change of
: compensation (G40, radius compensation (G40,
G41, G42) has been G41, G42) either one block
programmed, although earlier or one block later

the next movement is
a circular one

EXAMPLE 1:
change from G40 to G41

EXAMPLE 2: (2>"
change fromaG to G42

$ EXAMPLE 3:

~:Ss change from G40 1o G42 | (
(.-'--.,, GAZ e

EXAMPLE 4:

change from G42 to G41
/’\\\
A —
e G4

GL2 e

B R R e ey R R
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Error Message Cause Error Elimination
ERROR 11 ® while cutter radius ® call-up of the new radius
: A compensation is active compensation value (T)
(G41, G42) a new ra- is to be preogrammed before
dius compehnsation value or after the circular
has been called up movement
during a circular
movement
Example:

)

ERROR 12 e G4 aring cutter e clear the cutter radius
ragd compensation" compensation beiore or
gabeen programmed after the circular
hough the next movement
). vement is & circular
~3$S one

$ Example:

ERROR 13 " & tool number "TO" has e select incorrect block in
been programmed or " "Modification" mode and
T26 - T99 delete or modify tool

number "“TQ',T26 — T99

- 3] -
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industrieausriistung
Error Messages Cause . Error Elimination
ERBOR 14 ¢ "F0” has been pro- e select incorrect block in
grammed as the feed- "Modification" mocde and
rate (F-velue) enter F-value
ERROR 15 & sub-pregram call-up ® select incorrect block in
' (G22, G23) has been "Modification" mode and
programmed with the enter number to go with
number "0" or without G22 or G23
any number
ERRCR 16 e jump command (G20, G21)e select incorrect block in
has been programmed "Modification" mode and
with address "0" or enter address to go with
. without any address G20 or @
ERROR 17 ¢ the first movement ® Drogr be plane change
after a change of durﬁﬁg 2 linear movement

is a circular one

EXAMPLE : ii;;;>

change cof plane at, 'B

plane (G17, G18, G19) (\‘ i}

ERROR 18 2:$\t001 compensation @ select incorrect block in
41, G42, (G43) has "Modification" mode and
been called up with- enter tool number (T)

out tool number "T"

-3 -
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Error

ERROR

ERROR

ERROR

ERROR

ERROR

ERROR

ERROR

Message

21

22

23

24

25

26

27

\S§SS\

Cause

www.DaltonsWadkin.com

with G41 or
active, one
axes of the active
plane (Gl17, G18, G19)
has been programmed
together with G74
(automatic traverse
to reference point)

G42 being e
of the

with G41 or G42 being e
active, a conditional
sub-program call-up

has been programmed
(G23)

with G41 or G42 beinQo
active, a change o \

plane has been

rammed with ”Gl

"G18" or "Gl

with G41 ]
active

(prog

@th G41 or G42 being e
ctive, a conditional

&.

jump (G21) has been
programmed

the next block number e
would be N1000 (only

up to 999 blocks can

be stored)

with "G41" being °
active, the control

has no programmed

axis movements available

. to calculate the cutter

path

-5 -
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Error Elimination

cancel the tool compen-
sation with "G40" and
only then carry out
"G74" traverse to the
reference point

cancel the tool compen-~
sation with "G40', then
pPTr am the conditional

s rogram call-up with
T

cancel
sation
change
HGl?H ,

the tool compen-
with "G40", then
the plane with
"GLI8" or "GL9"

cancel the tool compen-
sation with "G40", then
program M2 or M30

cancel the tool compen-
sation with "G40", then
program the conditional
jump with "G21"

output all stored part
programs on to paper

tape or cassette, then
clear store with "G38"
another 999 blocks

can then be entered
into the memory

select incorrect block in
"Modification" mode and
program some axis infor-
mation
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. Error Message Cause Error Elimination .

ERROR 28 ® in a selected sub- e check the jump address
program a jump has programmed under "G20" or
been programmed with G2t
"G20" or "G21'", which e no jump must be programmed
would lead to an end- which would go back into
less repetition of .. the main program before the
this sub-program sub-program call-up

G 78 G S8
MAIN B -
PROGRAM PROGRAM
G22
-G 20
M2 ék --G99

ERROR 29 ® no ""M2" or *JS%S has e select the last block of
been progrqg§e at the the active main program in

tive main "Modification' mode and

end of tk@
progrizs;> enter "MZ" or "M30"
ERROR 30 ™ (2>01 radius is too e use tool with smaller
e for the pro- radius

\SFF’ mmed contour angle

ERROR 31 *&S‘o the programmed radius e radius must be increased
$ is too small

ERRCR 40 e in "MDI' mode G"41" e cutter radius compensation
or "G42'" has been can pot be used in "MDIY
programmed mode

ERROR 41 e in "MDI" mode ”GZ”, ® circular interpolation
"G3't, "GB2" -or "G63M is not possible in "MDI"
have been entered mode without specifving
without radius the radius

ERROR 42 @ in "Teach In" mode ® insert a linear movement

"-an arc has been as the first movement

programmed as the
first movement

ERBOR 45 e the used parameter is zeroc e change the value
ERROR 46 e the used parameter is e change the value
negative )
-3 -

www.DaltonsWadkin.com

B A T Tt S a R PR,

Lt S e T N




7

)
ri
www.DaltonsWadkin.com

- " BOSCH

ERROR HMESSAGES - CLEAR TEXT  Industrieausriistung

' ERR N-ADDR ® N-address is incorrect
PARITY e parity error in the program store
ERR +X +Y +Z # hardware limit switches have been

triggered in the displayed axis and
the displayed direction
J0G oFF IM Lew Jog

SERVO XYZ ® servo error in the displayed axis (axes)

TRANSMIT . ¢ transfer error (sending)} bet sequencer
' and axis card (hardware fa

O

RECEIPT e transfer error (receivg?gﬂ between sequencer

and axis card (haerE:S fault)

block; in or continue operation
the interfa itgnal "transfer allow" must

BREAK CY ® axes are stoppg the end of the active
be set to GE?4V

FEED HOLD e prog cggquence and all axis movements are
sto immediately. Do& To Mo AIR SO
A HIinNE: . OR. ARNSSARCIESNIT W OD M
DRUANE, Ederes 1S M OPERATION .
sed (this occurs when M- or S-functions
‘ES\ are programned in two consecutive blocks,
and the M- or S-function programmed first
~§$\ has not been completely ocutput yet)

ERR S/M \géﬁr grammed S- or M-output is already being

TRAVEL e software limit switches have been triggered, or the
reference point was not set after power ON, or
3D has been programmed on a 23D version

ERR MEM e fault with the part program memory
(i.e. battery fault)

AXES ALLOW e signal "Axis Allow" is not present at the

interface
TRAN ALLOW e signal "Transfer Allow"” is not present at
the interface
FRAMING e bit format is wrong (during data in)
UND. BLOC ® the character is not allowed (during dataz in)
- 35 -
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OPERATION DIALOGUES

QUESTIONS MESSAGES

e these questions are parts of-
dialogues which require
decisions from the operator

. e

BOSCH

industrieausriistung

e

E PR

e tHese messages provide important
information to the operator

DISPLAY MEANING DISPLAY NMEANING
MEM CLEAR? e is the complete - MEM CLEARED e complete part program
part program store - store has been cleared
2 .
to be cleared? MEM FULL .. e the maximum storage
BLOC NO? e enter block no. capacity of the part
PROG NO? e enter main program store has been
reached
program number
- . _ ® gram data were not
SUBP = C ® enter Sub-program @Sd in with the Baud
: i . <:> ate with which they
REP =B @ enter repetition were output
iigfoiofgzmthe MEM PRO T; e =2ccess to the part -
prog \ program store is
ADR = A e enter 3ump \jr inhibited
. ]
23%;2?? (block ME @ABLE access to the part
: program store is
TOOL NO ® enter tool no. enabled
REF X? (Y,Z) e are the axes t Z IN REF e X, Y, Z axis have
travel to th reached the reference
reference p& point
DWELL = e enter dw ime HALT M RETUEN e an M-code has been
(H1 = O.Q output, but not yet
e is t able with acknowledged

& N
e RN A R TR T i e

DEL M FUNCT?

READ MACH PA@

WRIT MACH PAR e

the, MNodes to NOT IN POS
b &ared?

hine parameter)

re the parame-
ters to be read
in via the serial
interface?

HALT AXISREQ e

are the parame-

ters to be out- END OQUTPUT .
put wvia the ser-
ial interface? FND INPUT .
EDIT M-FUNCT e "EDIT" mode for
M-parameters?
NOTE :

the M-functions
are listed one
by one

LIST M-FUNCT e

www.DaltonsWadkin.com
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one or several axes

have not reached the
programmed position

vet (no feed)

position request put
to the axis control
card has not been
answered by this card

data output is completed

(reader, cassette)

data input is completed
{reader, cassette)

the dlsplays ”NOT IN POS" and
""HALT M RETURN" are only
displayed after the actuation

of the E%g key.
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