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items Supplied

Manufacturer's
Cartificate

FOSITIP BB Despiay Linit for 4 Axes
Posver Cable

Dperating Instructions

Cerificate of Inspection

Canpactor. 25-pole, for D-submimature socket X41 (EXT)
gxternal funclions (ld -k 249154 .77

Diata transfer cable. 26-pole, for D-subminiature socket X351
clata cutput (o -k 242 BEA0T]

¥T 10 Edge Finder {id.-Nr. 251 00|

Angle bracke! {kd.-Nr, 268 26101)

Wig hereby certify that the above unil is radeoshialded = ac-
cordance with the Garman offical reqigier decree 10461984,
The Garman postal suthorbes have been notified of the 135u-
ance of this unit and heve been granted admission far exanmi-
nation of the seres regarding cormpliance with the regulations

Selecting Milling/Turning

As deliverad, the POSITIF 850 can be set up for either milling
or tuming applicstions, The fallowing screen appears afiar the
first power-up

HEIDENHAIN
POSITIP 850

m milling m LT T

Alter pressing the [ key, the program far milling & perma-
nenthy et L e, 5 not affected by power interruptans), and this
soreen display cannst be accessed again. Selection of the

turming functian is then caby possibde via parameter P90 “RAl-

ling, Turning”
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General
Information

BASIC

Ml

EXPERT
Muode

PROGO
Mode

Tha POSITIP BE is & versatie programmable digital readaut
dasigned prmarily for maing machines and iahes

FOSITIR features easy-lo-read dsplays and imagss on 3
12.ineh CRT scrasn as well as practical lunctions that provide
powerful support to the machine operator. The POSITIF BEd
adants Lo varyirg 10 job recuirements through three selactable
rrades of operaton:

Digital Readout for simple machining tasks

& Sudormatic BEF refergnce mark evaluaticn

® Actusl positon display with up to 20 frealy-seleciable
datum points

Digital Readout with expanded scope of functions

e [istence-To-Go daplan wath radiug compensaticn

& Baolt-hole circle

® Probing functions for the KT 10 Edge Finder or T5 120
Toizch Probe System

Prograrnmabile Digital Readout

& Sioeage of up to 20 different programs

® Easy programming with conversational gusdance, sub-
proQrams and program section repeats

r 4l three mades of eparation tha POSITIR 85005 integraled
HELPE furiction prowdes explanations of the curment procadure,
serzen contents ard functiors of the mdividuesd keya

G4 General Information

Waorking This part of the Operating strucbons dkustrates 1he most

with the imporiant Fnrﬂcedures. for ur::_eratin::-r'. ol the POSITH E:'EC Fara

POSITIP 850 mare detailed explaraton of the mdividus] modes of operaton
and ths comresponding procedures, simply caf the HELP func-

FI.'I'I' MI’H“H fions,
Contrals and Screen Displays

| j=ta) TS - FECTPLE] o )
| Funcoor Pt gl hekd
1S iemeagn] cearalie

Flms lpogniags dhfogs

lior gt fnchiors and

PROGO mans of operatian
—

Enbay sailyn —

h: Pagmen

. — kool

Grophns postonng
il for “Dstime=-Ta-Go
deapiay gt LB L
GOMRTIIN
Diapday af curnerg
daium -

Display al bool rrdiug se——
S satbrn

Symibnl bebind the dsplay value: & Darmeter display
I: Sealing facior active

With these kevs you select the datum (L1 1o L20), the desired

tool radivs compensation (B—, RO, F+),and the deta interfaos
[FE, EXT)

Sedectan of culling data cakculator. pocket calcusaton
functiors and stopesatch functions

LV

All opsratng modes, procedurss, functons of the indredual
keys, and ermor messages are explamead

Far pagang throwgh the individus! screens

Retum to the presicus menu or

Returm to the rmain menu

Displany e parameters

Working with the POSITIP 850 W1
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Switch-0n Balare initial switch-on, please read the information in the
chapter "Installation”
The poneear switch is bocated an the rear panst

Adter approx. 5 seconds the opening
soreen anpaars and POSITIP conducts

| HETDENHATN a memary test.
| POSITIP 850 | "M==

!
-

Prams &5y Way to conblfee

wr
Pramm HELP Wsy

| &

i Adjust brightness if necessary (control on fesr panal)

L

After crossing the reference marks in a8l axes:

P
SELEST FUNCTIDN

[FEF |Pasin.
X + 102,425 Bish,- 1
Y + 366.316 )
Z - 31.022 E:f:n
H+ 13.910 m
= 7 s s

"""

' . % POSITIF is in the mode of operation
i [ ) which was last selectad {in this case
BASIC)

Puim wwar ¢ afaspnen ¥ Switch to a different mode of

) ™

H=RmHIE

¥-AKIS L
| H=AKIE
Fodw
cf B@. | -
| and select desired mods.
On the screen the message appears:

Pass over reference marks
= Working in REF mode:
Teaverze the refarence marks
k= Otherwize:
I_.. —_—
MNo
| Fress Ref )

| Al clisnlenys &re zeroed, datum points
| are rat in nn-volatie storags.

W2 \Waorking with the POSITIP 850

The main menu apoears for the se-
lected modes of aperation. The abbre-
viation REF i the entry ling indicates
REF mnde, The pasition data are ral-
erencad 10 1he cisrrent damem,

Working with the POSITIP 850 W3
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The Most
Important Controls

Merniy Keys

Menu kays pesmit fast selection from armang the indwidual functions and procedures.

p—  [3an0n 10 the maen menu of the selected mode of opesation (EXFERT or
PROGO
Example:
TEE—— FE— e FROBE: EDGE funciion has been
| zalaciad
i !l Select the EXPERT main menu
” + 1DEI4EE HeBnim |
Y+ 36316 [ )| pess |
| E = 3‘1 = HEE |!FHH.1'I I
u + 13-51“ H=fxim |:
' Bl L2 o7 b hT ul

T

[ (=eLEer eynpriow

EHFERT .'I

Hctumk

|BEF [Femid.

il

Bait |
_I,'.J.r: L ||

Probe

|

X + 102.425
Y + 366.316
g~ 31.02¢
H+ 13.910
‘_- .I.-E‘. w3 b4 g5 LS

-

.

POSITH parnps back into the rman
manu of the EXPERT mode
& e funclion may now be setected

W4 ‘Working with the POSITIP 850

Return to the orevious mefu

Example;
(egoae. seae gweeer | The PROBE: EDGE functian has besn |
! IF‘EFI JII iEI‘;ﬂe‘ltEd ] to the
: LI Jum i
‘x ¥ 102.425  [ooes bl =
¥ + 366.316 Puis |
!E L E1-EIEE i!'ﬂnit Fress
Iu + 13-91” jud =MEim ;|
L_ L2 LY Lé LS LE )
T“
' { pgosE gwegrr | POSITIP jumps back into the PROBE
e T e — ,'-:r‘:!"“' (g TR
K+ 102,425 e
Y ¢+ 366.316  [erecie )
£ - 31.022 | :|
H+ 13.910 | )
..-"’ L Lt LS LB J

Each time you press ihe kay yioul jump back by one menid e onid you reach
the main meny of the setectied mode of cperation

Working with the POSITIP 850 WS
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Pagng forward end backwards, selection of waork screens and aoft L :
ol g Selection of datum points, tood radius compensation and data

key Bssigrment
transfer prodooal,

Example: Selection of Work Screens
Example 1: Selection of Datum Points

P gAH INPLT [ — POSITIP i in the PROGEAM INPUT - s -
%—rﬁu _':, main men. BCTUR, PEEITION - g | POSITIPs in the main menu of the |
: Tha == symbol indicates the currenthy- | 35,48 [REr | *5"° } Eﬂﬂg:éﬁuﬂcﬁeﬁ'tﬂw s
| ik T | S B e |

» Select new datum, e.g. |12: |

T ——— [ 1 )| » selectpage2: Y- 1.334
R L LR L PO 3 |
+  END FaR ¢ Ak ! 'E - EE.E?L‘I Prasad Pross or hold down
| |nnm V| Press H urid datum |12
/ W+ 11.914 |F.ranah iz selected, Dut of 20 possibée datums,

k2 43 44 5 48 - FE A+ —
.,_Il i 1] d TR TR & can be dizplayed &t onca.
L™

| .
""v" = I

Exampie 2: Selection of Tool Radius Compensation

=

il

g

minnnﬂ THRUT = pgaeg | 102 second pege of the FROGEAM
nsr. J L i h L] EI
ST |:u-. f :l T HAOR T as l.-'Eﬂr P [ zmTAncE-Tg-sg pgat | The DISTANCE-TO-GO function has
S The == aymbal mow indicstes page 2 been salactad
mt Nam = _i'-ﬂ- B - =51 o -
B a5 current page " e 3909 L :“‘ '" . | Mo ool radius compensation has been
- F1 F L] o=
_______________________ ::l_": I ™ H““rn ton me‘ - i} Fas. H .|I 3EIE|:1M :"EEIEIFI RI:I
o Tt s Y- 241.162  [;2i%sn)| > Selecttool radius compensation,
i END PEM 4 PR Pos. {+'| & i s P AP &g, R+: |
st 'll:ﬁ:l Press u | 2+ Eguuuun o g
— S = Prese B 4
(B0 42 43 o4 43 45 w- I A E;I - .. 3.086 phe un ’ . |

L:l w8 un m- gy ue | Effective ool radius compensatan: R+ |
#,

—— |

(mnageam TRyt = Froas | Display returns 1o the first page of Example 3: Selection of the O
EESESMESE ., || PROGRAMINFUT sl RIS T oo
] | (EstERnmL puteut ___ennan | Inthe PROGO operating mode. the
L | MR (s | fincion EXTERNAL OUTRLT 1o
T :| ::‘ = been sefected. The data transfer proto-
Pl ettt ) S S R ALk Fia ol is set on the FE 401 deplay FE
1  END PBH 4 i | i :I Lucaps :| * Set data transfer protocol to
e EXT, g.g. for printer
| :I AT BEG :I
A 42 &3 &4 48 LB A- [Jl =+ | [PER Bir Prass -,
D — - | FE 401 :I =
— : e S BEF Oir
| L,f 250 PEN di- 7+ ] e | Active data transfer protocol: EXT

W6 \orking with the POSITIP 850 Warking with the POSITIP 850 W7

Installation

[ To R

Tachnical



The HELF function can guide vou through the cperation of
thir POSITIF B50. Think of it as integrated operating instruc-
tmans, Al @y time durng opseston vou can call up an expla-
natian of the currer screen image by pressing the HELP key,
The HELP function can also tell vou how to procesd when an
Brror message Goours

FOSITIP features non-volatile paramelr siorage: the parame-
ters become stective immediataly epon swilch-on.

The parameless gre diveded indo (Wwo Qroups; user paramolens
ard operatimg parameters. Lisar parametans are pararmslons
that can be charged during operatsan by pressing the MOD
EEY

Operating parameters concem maching characterstics and

Parameter L IET P
Input s

Example: Calling the HELP Function

ara given & fixed settng. For mora mfarmatan an aperating
parameters see the “Technical Description” section of these
ietnectons

Example of User Parameters

|  n1sTAnCE-TD-BD

" =0, s0A

!
_!HFEET
|EneF

[REF [Fbe. |/

|X-__p.808

i)

Y - 241.182

=]

||z + 600.000

|$|t HnnJ
Pam, T |
|BE i Hihj
P z

:

The DISTANCE-TO-GO function has
bean selecied
e Call user parametars

F%eﬁs II::’

= Bai man
M 3.086 Eé.:"r
| bt [EE] L3 b LF LB R~ O R-
| g _".hulu- pres An overdew of available parametars

Radium
H

[Badium J

J

J

|Iﬂlu| [Szating
mi=gazg)| 2

T

Radius
i

Lise Fd| Braling]
RE-2X3C i
|ﬂplr-‘l:|:Ill|rI|HI|
Faram. | JFF

-

Radius
]

-

}

appears on the screen

» Change parameter:

u n Select dassed column

B Call parametar:

—_—

[ "-1 Prass
st keny

RGTUAL PQSTTICH
Fa o fa]

pa;--t
R

—05 .48 [REF

A+ 1.380
Y- 1.334
2 - 23,270
H+ 11.914

N T
L9

4]

POSEITIF & in the main menu of the
BASIC operating mode:

= Call HELP:

.

rHELF: MCTUAL POSITION

Bl tar uorkplede sebtup. sak ibka
dEtuAm [@are oF presm: veluel far
workpimce mmERERdAgl

Akl pemitions mra rafasranzad
o this pagimt.

Yoo cEn IErE tha asis
ZERD | displays Fo- iha
current pomitdaon

W

premei the displays 4o
FRESFET ahy deasired valusw.

4.3

L.

|

An explanation of ACTLUAL POS]-
TION appears on the screan

& HELR text can corsist of several
pages. The current page and the tolal
number of pages is deplayved at the
benniat rigght-hand coener of the scraen

* Page further:

Press H 1o page fonserd
Press ! fo page backwards

"“Ill'lll"

B Dupart user paramweters

Privss m OnoE agam

W8 \Working with the POSITIP 850

F Dapart HELP
Press [elslY crce aoain

POSITIP raturng to the ariganal scraan

Working with the POSITIP 850 WS

Installation

[ o T A

Tachnical



INFO
' Functions

The INFO functions can be selected from any menu level
by pressing the INFO key The follcwang functions ase then
avasanla

Example: Calling the Cutting Data Calculator

InFd FUNCTIONS

i

x
FROGD
II'_l...ti.I.nq \

TREF |Omts

E

Fats

I

w

izp-

e,

» Call cutting data calculator

| Cutting ol
Pregs Data :’ D koeny

The cuthing deta calculator for caloula
tion of the spindle speed and feed rate

|'F TTIHA
[ appears an the screen
| O | =)
i = e || Fressing the HELFP key displays &n
E= TTTT rpm | P o
1 explanation of this function
| | & Trr777 PR |—"'I
| | & 5,040 nn | > l:
| F= TTTTTY wad wiln | :|
L -

» Depart INFO |

Priess n QNCE More |

POSITIP returns ta the original screen |

W10 ‘Working with the POSITIP 850

External
Output

Using the EXTERRAL CUTPUT function in the operating
mode PROGO, you can transfer one or all of the programs in
the PT A50 to an external storage device via the R5-232-C
data interface, Programias can be archived on disketts with the
FE 401 Floppy Disk Unit from HEIDENHAIM

Prirters used with the PT BB must have a semal R5-232-C
interface (phease refer to the Technical Descrplan, Sec-

tion 2.5},

Example: Transferring a Program to the FE 401

o
BELEGT FUNETION

busl J Extarns
1IiT]

[I:I:I.-I..— Extarn, |
Arauk LTa—Be Cutpul
|'|'I-I:h— | | 1
Ir

A
Bloeh Cirele

|ﬂu‘Lu- ||p,.“ |
il Fragras |

i i,

Clasr

y

The maan menu of the PROGO operst-
ing mode has been selacted,

¥ Call “External Output™

Press | Extern. L u soft

the Chutput i by

T

EXTERRKAL i

il
(=]

&

Putpet
ALL FEA

i

»T pE0
PSM O&r

FT B80 FaA dir

B ruT

A

The EXTERNAL OUTPUT menu
Bppears on the soreen

> Set the data interface to FE 201

: I"FE” must
nepalive imags|
Selecting “FE™ sets the dats inlerdacs

ard tha carrect baud rate for the FE 401
Hioppy Disk Unit.

» FE: Data transfer rate is 9600
baud, regardless of the baud
rate sat via MOD

B EXT: The baud rate set wia MOD
for pranter output i in afles

Working with the POSITIP 850 WM
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Dutput a single program
¥ Enter program nuimbees

Faan %
{ Start N
=
[ Output F; D Begin program output
&

ﬂl.rtput all programs

Catpat
m: PG }' O Begin program ocutput

@? if there are programs on the diskeita with Lhe same PG number, they vl

De writien over.

D'rrmtm'i,r of programs stored in the POSITIP program memory

PT 850 D The progran nurminer 53 well ss the number of

PGM Dar s prograrm biocks is dispéayved.

Directory of programs stored on FE diskettes

= | FE 401 \,u D Diuring read-in of the progeam directony: the

PGM Diir / deafog Reading FE directory is dispiayed.
&
Cancel data transler
* | Escape D Ceata transher & cancelled
.

W12  ‘Working with the POSITIP 850

External Using the EXTERNAL INPUT function in the cperating made

Program PROGO, you can transfer programs from an external storage

Input dienvica into the FT BB] via the RS-232-C diéta interface.
Prograrms can be archived on diskeite with the FE 201 Floppy
Crisk Linit frorn HEIDERHAR

Cormpiutars ussd with the PT BRD must have a serlal RS-232.0

interface (for the data farmat, plesse refer to the Technical De
senption. saction 2.5},

Example: Loading a Program from the FE 401

[ spiEet Fusarza T The mein meng of the PROGO operal-

Fregram ﬂ: iunl Extmrm. Ing ‘Tll:lde haﬁ t‘.’ﬂﬂ-ﬂ shlaciad,
I-uhh-r Pomidt. | I L

E:,..,... m,t_.| T r-l:nil"l-:nmﬂrnput"
n 1.___ PR L] L
1

__..-L__

Ta=Ra Qi liviat
| ;:"“ | | :| Press Extern '> soft
o = | the Inr.-ut ky
|ILHH ||G1!=I.I J | ||I
| wias I.,,_._ Claas |
| mEtlc . Fras-am
"q..'l-rr
Tha EXTERMAL IMPUT rrenu

apoears on the screen
B Set the data interface to FE 401

1"FE" miust
s a— AppEar 25
negatie imaga)

r EXTERNR '] T 25
P }

4 | Imput

FT @53
FaM Bir
IW'. Selecting “FE sels the data imterfane |
FEA Dir | arl the correct baud rate for the FE 401
| O s+7 | FAoppy Disk Unit
» FE:  Data transler rate is 3600
baud, regardiess of the baud
rate set via MOD.
k- EXT: The baud rate sei v MOD
for printer output & in effeci

Working with the POSITIP 850 W13
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Entar the program number of the program 1o b= transterred, If necassar -::-?_-B U
the directory of programs on the disketie using the soft key FE 401 PGM Dir isee
"Prograrm Dutput™}.

T

—_
[ |

| -
| Start 0 Start tramster of program from floopy disk url 10
| [nput POSITIP

L=

W14 Working with the POSITIP 850

Installation

1 Connections and Controls [Rear of Linit)

Frwedr avaiich

Poreuet inpist i
Bailler ‘EH“" :

bamanasT —__

Bnghaness
corand

Sub 0 socket X10
gt far
fouch probe dystam
b Flawsg i B0 M K3 XM
Inprirs for insar
ard sngle ancoders

Sl 0 sannection X4 (EXT] Conrecton lor
Extamal fumdtiang

S 0 sackot %31
protectve ground  Data ouipat

The buffer battaries (ihee A4 se 1.6 W battenss) senve a5 @ poswer suppéy for the
program memory. Exchange the battenes if the emor massage EXCHANGE
BUFFER BATTERY appears.

The unit must ba switched on during battery exchange to prevent érasure
of stored programs.

It iz wery imporant that you follow ths sequence of steps
when installing the unit for the first e,

Do not engage o disengage any connectars whila the ur 15
LINERET DOVET

Installation 11
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2 Mountingthe ™ Place the display unit in its intended location. The urit can
POSITIP 850 e fred Sterally to a base surface vis its M4 tapped fiking
holes [see illustration for dmmensions)

avaiable frorm HEIDENHAIN (id.-Nr, 258 26101,

q An angle bracket for mounting tha PT 850 on a table is

|| —

)|

&*

[' jeLE
; 200 =05
147 - 0"

=015

=
J=
3
[l
=
-
L

3 Connecting ®» Cornect the encoders for the machine axes to the flangs

Linear and sockets for encoder inpat on the rear pane| |see illustration
Angle Encoders on pageIl}. Connect the machina axes 10 the flange sockats
according to the foliinwing table:

Machine

Example:  Axis Flange Socket  Screen Display

i = Xl -
| AR X2 =
[
| Tz A3 =

Li‘j

X +
¥ +
£+
U+

0.000
0.000
0.000
0.000

Zaro

Zare

UEJH

Bl iz i3 L4 LS LB
L™

I2 Installation

4 Connecting
the KT 110
Edge Finder

Connection

& Switch-On and
Function Checlk

&

Error Massages

B Connect the KT 190 Edge Finder [2vailable as acoessory
b -Mr ZRT02100) ta 1he O-gubrminiature socket X10 on the
reas el
Tha PT 850 can also be connecied 1o the TS 120 Touch
Probe Systerm {sea Technical Description, section G}

F Check whether there 5 & protactive ground for the power
connaction. An Mb threaded pin on the rear panal provides
an additional cornection for pratective grourd,

® Connect power cable to the power snpat socket at cear ol
wnit ard switch on poser

The enit i adapled 1o i maching tood by means of para-
meters. These parsameters are described in secton 1of the
Technical Description, The unit is delivered with preset
parameters Lo lacitate commizsioning {see Technical
Dascnplion, section 1.24}.

Proceed inthe following sequence o comemission the

machine:

® Swetch on power [see section 1)

* Adjust desired sereen image brightness with coatrol on rear
panel.

P Select dasired language. The manu lor larguage selection
appears only once afier initial switch-on,

® Press ary key texcept the HELP kev)

¥ Choose BASIC mode of coeration {see Working with the
POSITIF,

¥ Press MO REF soft key, You nead not fraverse oves the
reference Pomts (ignarne ermos maessages).

® Lize MOD koy and the code number 95148 to acoess the oo-
eralng pararmetars (see Technical Descripton, sectan 1.2),

® Optimnize operatng paramaeters {see section 7).

¥ Swdich poeesr off and then on again

® Cross over the reference marks {see Working with the
POSITIR,

After the reference marks have bean crossed eer thara
showld be no-efror message In the dsplay

H.an error message 15 dapiayed, press the HELP key Tor more
information and then correct the emoe Switch poser off ard
then an again

I sevaral arrors oocur at ance you cen display the eror mes-
sages ane alter the other by repeatedhy pressing the CF key

Installation I3
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7 Optimizing the You can adapt the functions of the POSITIP 19 the machine tool
Parameters

14

©

Installation

bny optimizing the parameters. Froceed in the sequencs given
irs the followang checkBst, Wiete the axs designatsans of the
cornectiad maching axes onte the checklist and check off each
point after you hawve completed the step.

Paramatars which must be fraguently changed dunng
machine cperation: arg antared as user paramaters (e Tech-
nical Description). If the KT 110 Edge Frdar or the TS5 120
30-Probe Syetem = connected, the ball diameter must b
enterad im the user paramsaters.

Para-
matar

Encoder Inputs/Axes

X1 | x2 | x5 | x4

* fsp e encoders connected
in the proper sequence
15Ee sechion 3)7¢

* [0 the axis designations of 1he
ACTUAL POSITION dispéay mateh
the machine axes? Change if
MBEassary

B Check axs definstion. The axes are
58! &5 linear axes, If a rotary sz is
connested [far a rotary table), the
axig st be set to “rotang”, (The
rotany i display can be swiched
from degrees o degrees/minutes,
SECONAE via the user parameters),

® Enter parametss value far reference
marks (zae Technical Description,
tabk= 1.3.3)

= St counting direction of the
machang axes acconding 1o the
“Reght Harwd Rule”, Increasing
pasitive display values most
corraspond to the positive direction
of machine axis traverse in relation
i 1 workpisce:

P Approach a daturm on the machine
takble and set the dafen on tha
POSITIP. Then mawve thi tabls
parallel to the axis and comipars
the actually traversed langth ar
angle with the value displeyved an the
POSITE,

* Check display step
igee Technical Dascription,
tables 1,31 and 1.3.2}

B Set the counting mode of the ratary
ames {for rotary tabiss).
[Fresetting = 360%).

PEO*

P48

| Pag-

P A

Pay®
Pz

P43*
ilimesr)
P a4.*
ranglal
F44-

Machine Axps

e

O

O
O

O
O

O
O

O
O

O
O

O
%)

* The asterisk .+ signifies parameters which are specified according 1o ais by a

number behird the decirmal paing (e.g, 11, 1.2 et}
{For parameter descnptions see Technical Description, section 1.4]

Installation IS

Technical
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Installation

Technical
Description

1 Parameters

11
Usar
Parametars

The aperational characterstcs of the POSITIP BS0 can be
midified via user parameters and operaling paramsatars. While
user perameiers can be changed by the operaior, operating
parameters are given & fiked seting which corresponds 10 the
detailz of the specific mechineg tool. The parameaters are given
& stardard presstting in the factony,

All parameters are m non-valatile storage [1.e., they are nat
affected by power interruptions), All changes are effective
srimediatihy

Lisar parameters are parameters which must be antered or

changed frequently dunrg nomnal machineg cparation. Prass
the MOD key 1o call the menu Tor user parametars. To leave
the menw, press the MOD key again

Menu: User Parametars

all ey Currznt i
Fedid Eall ey Colormn Salt Kay |
g ! [
USER PRARAMETERS Sl g '
Bmll Bealing Fadius ) '
Oim. H "
Toalk Scaling Radius ) !
Baud Scaling Eadium -) D
RE-232C 2 £
Line Fd||Scaling Eadius [
R3-2320 H H !
Cpuwrmt, | |[Bemling qurlll)
PFarmm, OFEF Dacimel
""— ]

Technical Description T
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1.1 B Via soft key

Changing Soft keys are used to change from radius to diamater dia-
Liser piay, from degrees 1o degreesrmanutes’seconds desplay and
Parameters {0 sedect scaking factor ON or OFF,

Example: Radius or Diameter Display

B Changing user parameters via numerical input

Example: Ball Tip Diameter

iz, |

Shift soft key fessd
ta the mght

4 Bul \
| Dia /

i M Shift soh key feld Pl s
(o the right
X X
I~ - . N
HRadius n Switch to diamster

raplay

~ 4

T2 Technical Description

The @ symbsol foe
diarmeter appagrs
next 1o the dspday
value,

hake rmenu selection
Ball Tip diameter

} | Ball Diameter?

0. 0H0E

Enter numerscal vaiue,

for exampks 10

St value

’ Ball Diameter?

[ 1
I

’ Ball .\“n
D, i

Ball tip diamieter 5
=nterad

Technical Description T3



1.1.2
Overview of
Uszear
Farameters
Selection via MOD key
cPmeton Axis | Change Input |
Radiuz/Diametar I ¥
W Soft key =
| &
| W
Degrees Decmal or | %
Dgraesrmin/sac oy ot key -
&
Lid B
i Scaling Factor X
¥ Mumercal inpat (OO0 1
A 0 899099
W

T L E LT

“Scaling Factor ON/OFF

Soft key

Bl Tip Diarreter

Mumeancal inpat

s

Tool Duarnatar

Numancal input

| £ (010 1999.998 mm)

Dto 1998998 mm) |
il . i _|

Baud Fate AS-232-C

Mumencal input

N0 AED: 300; &0
| 1200 2400; 4800
| BB 19200,
| 2B400 baud

e

Line Fead RS-232-C

| Mumerical mnpat

[01008)

T . —

iFor descriptons of wser paramaters aga section 1.4.1)

I Diameter” of "Soakng Factor DN have been salaciad, the iofiowing
symbcks appesr behend the dispiay value:

£ Diameter chspley
I} Scabng factor actne

T4 Technical Description

Set eniry valus

1.2 _ Thera are three groups of operating pararmeters:

Diperating »F 1.1taP 9.0 - configuration of the user parameaters

Parameters * FZ1.71 to P2R.0 - presetting of the user pararnetars
B P 1 1o PR9.0 = operabing parameters for machine inledacs
These sanfiguration and settings are mads once during com-
missmning ard then rarman fised.
Operating parameters can only be selectad through the code
number 38148 and should rot be Shangad by the mechins
opsrator, We recormimend that you keep a written copy of the
entry values for the coerating parameters or siora them an an
eoriernal clata rmediun,

1.21

Accessing the

Operating

Parameters

henu for the user
parsmelers aopescs
I -
h i
Operal, ‘5& m:gg}ﬁw iutlcd > i, \
Param. ) Param.

— |
Oiperat, Select parameter ’ Code Mumbser? '
Param, arry 0

Enter code Code Number?
[j number 95148 » :
a5148
r ’ ACCess 10 operativg |
Set parametess (for seles.
Mumber

Tion of oparating para- |

meters, see nest page|
]

Technical Description TB



Selecting
the
Operating
Parameters

ERERRTING B TERE | w- 1
| )

Disleg Anog InpLa bne

I

F 1.5 H:ﬂu--‘ﬂlhmﬂ T :'

TamlLionc

P 1,3 Radiuea/Oie, 3 = S0t o keys
Pamiiion: u

8 4,4 FadiumsODdim,. @
Pombilians 4 JII

L A

B Selection via vertical soft arrow keys

t
Select deswed aperating pargmeter
—_— with vartical soft arrow koys

or

W Selection via GOTO

Press soft Eey {the last selectad
| GOTOD paramiter number wa appear m the

inout lina)

D Enter desired parametar number

ﬁ:}m Nb Setect operating paramiiar
E——

—_

T6 Technical Description

Changing
Operating
FParameters

1.2.2
Configuring
the User
Parameters

B Changing operating parameters by entering numerical
valie

Example: P 25.0 ball dizmeter

Enter numerical valua (a.g. b

Pressing the soft key Enter transiers the
Enter entry valug: tha next pararmeles s 1hen

displaned.

B Changing operating parameters with the horizontal
soft arrow key

The frame in the parameter line indicates
i . the current parameter entry velue. Fress
,-"; the zoit key to bring the nesxd paramieter
b entny inta the frame

Pressing the soll key Enter transfers the
Entat antry value; the next parameter is than
dizplayed.

Pressing the MOD key cadis the user parameétess 1o the disoley,
These parameters ara beated in soft-key fialds in a certain
arrangemant of held positions. The feld positions ane indicated
by thenumibers in the illustration below, (Factory prasetting as
il apears after switch-on)

T

[ uegr =Aran
m Scaling Badlus
. » | W J
Taal EBcaling Radium
[ =T | | ¥ | L ¥
Bwud Scaling| [Redius |
RE=FIZC z | i
Limg Fd lu‘l.lfl|| (REdLus
RE-2AEE o b

Oparat. | |Bcalinag Oagreams
‘l=il am, pEE Dmg kel

:

The hield poziban of any user pararmeter can be chanped by
means of the operating parameters P 1.1to P 8.0, (Excepton:
figld pogition 15 - opsrating parameters,) By entenng & post-
ticn of 0, the selected uaer parametsr can be locked from
dCCasSs.

Technical Descnption T7



Changing the P Firsl you fmust gain Geeess to the operating parameters The overwritten parameter (Baud RS-232C) can be re-
Field Position using the procedure dascribed above in poirt 1.2.1. Then entered into the table as follows:

select the desired sofi-key field * Repear proceduss for access to opsreting paramaters and

gselact the oweraritten parameter P 7.0 Baud Rate RS-

Example: Yaoii wesh to transfer the parameter in field position 14 to field 232C), This parameter has assemed the Position: 0

position 13

3 i | Access o user parametens via the MOD key can he locked by
inal Di : ! : -
Original Display @5 eniering Position:

| | Mote: Locked user parameters can anly be changeo vis the
operating perameters P21.1 10 P23.0

I sl seash o trasisher the locked user paramster (P 7.0) 10 the
vacant field position 14, ther arter the figld positan 14 for this
- — |.|H.I.i|l:| FIH'I'-EII'I'IEiEF.

B5-2330C i The parameter that was oniginathy In position 1305 rdae 0 pos-
( —=—— Line Feed tion 14 and vice versa.
R5-232C

1.2.3 Liser parameiers can also be set with the operating params-
Presetting ters (P21 1o PZRO). This makes it possible 1o change locked
the Usar uzar pararmeters. Changing these parameiers is affective

s Parameters regardless of whether they are changed m the "Uiser Pasame-
Proceding » Eaé%:lt the parameter in field position 14 (factory preset to ters” menu ar the “Operaling Parameters” menu

B Entar the rew fiald position {position 13) with numenc key-
pad and press the sofl key Enter.

Pressing il'E key recalls the manu for the user gara- i-ii-iii Pinﬁ““ - 1
mELars. | o |[nilr |

Mew Display jaoTa :|
i e
| PE1.3 Sadiews/'Dia. 2 E:I
The parameiar whch was gngi- | | [Eaduius ] Bia-
rlby displaved e Niekd 1E noe | FE1.3 !iiihir'U;:; 3 - :|
et obe et PE1.4 Badiussdia .I| 0
Thi paramaner griginally in liekd 13 . mclia .
{Bawd R5-232-C). Folcd 14 5 ! [Wagica]| Ots. 4 ]

wacanl
[ wsad
)

(15 ] ;

T8 Technical Description Technical Descripton T9
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Overview of
Operating Parameters
. Function Parameter| Axis” Entry™*
| Radwis/Diametar X1 | P 1.1 x 1
Radeus/ Cearmetar X2 P12 Y 2
| Radwus/Diameter X3 | P13 z | &
Radius/Dismeter X4 | P14 W 4
Anghe Format | P20 5
Scaling Factor X1 R ! X B
Sealing Factor X2 P32 B 7
Scaling Facior X3 Pas z 8
Scaling Factor X4 P34 W 2
_Scaling Factor ON P A0 10
Ball Diamster P50 11
| Tool Diameter PED |12
Baud Rate R5-232-C | P70 {13
Line Feed AS-232-C | PED 14
Wode of Oneration Lan 1]
Radius/Diameter X1 P21 X radius,
Radius/Diemeter X2 [P212 | ¥ cliametes
Radiuz/Diameter X3 P213 | Z
Radius/Diametsr ¥4 p214 W
Angle Format F220 degrees decimal,
. daﬂraus.-'mwm:
Scaling Factar X1 P23 X 1.000000
Scaling Factor X2 P232 ¥ Egﬂgg G;gg o
Scaling Factor X3 P33 Z '
| Scafing Factor ¥4 p2i4 | W
| Scahng Factor ON P20 | OFF, OM
Ball Dsamnetar P250 10.000 (11 10
L THH.95%9 mm)
Tenl Diarrseter P 260 0.000 £ (0o
T554.959 mm)|
Baud Rate A5-232-C | F27.0 8,600 (110, 150,
300, G600, 1200,
2400, 4800,
SH00, 13200,
| o | 38200 baud]
| Line Feed RS-232-C | P2BG 10010 949)

TI0 Technical Description

Operating Parameters (cont’d.)
Function Paramater| Axis® Entry**
Counting Direction X1 | P43 » norrmal, esse
Counting Direction X2 | P40.2 b
Counting Direction X3 | P40.3 2
Counting Direction 24 | P 404 W
Signal Period K1 ILE R A pm, 1'!]‘|.|rn.
Signal Period X2 Fd12 ¥ 2,;?}‘::”" z?:u}u;r'n
Sagnal Period X3 Patry i
Signal Pariod X4 P414 W |
| Line Count X1 Pazl | X 1800, ?ﬁmﬁnm ’.-
Line Count X2 P4232 ¥ ]7-*52 ] 2 |
Line Court %3 p423 |2
Line Count X4 P42.4 W
Lirear Subdivigion X1 P43 x 100, 80, 60, 40,
Lineas Eubd!vrsw:u'l %7 | P43z ¥ fg-;lﬂﬂlg ;'cf'z.
Lingar Subdivision X3 | P43.3 £ 0.1 (depends on
Linear Subdivision X4 | P434 W ng;ing perind
Angle Subdivision X1 Fad1 » 100, B0, 25, 20,
Angle Subdivision X2 | P42 ¥ 1%34- % g— 252
Anghe Subdivision X3 | P443 2 {depends on
Angle Subdivision X4 | P444 W | ling count 58t}
Distance Coding X1 P 45.1 ¥ ' nane, 600, 1000,
Distance Coding X2 Pa52 ¥ 2000
Distance Coding X3 | P463 |2
Distance Codirg X4 F 454 W

{For descnpton sae sacton 1.4,.2)

*  For the sake of samplosty. the axs desighations are asswmed 10 B2 thase se in
pararmeter PRO° (K1=X {2 =Y Ki=7 2 =W| X1, X2, X3 X4 are the comre-
sponding designations of the encodar mputs (see back of unitl.

** Factory prasetings arg indicated in bold type.

Technical Descrption  T11
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Operating Parameters (cont.'d.}

Operating Parameters [comt'd.)

Function

Parameten Axis®

T12 Technical Descnption

Entry™ Function Parameter| Axis® | Entry™*
Mm‘lltﬂflﬁg 1 P 461 X off. on D‘I'Epia'p Freaze PBY.G aff. concurrent,
Monitonng %2 P4ag.2 ¥ | stopoed il
Monitaring X3 a5 7 Distence-To-Go Mode | P 58.0 4 bar, actusl value
Monitaring X4 P 46.4 W Sleep Delay P52.0 15
: § { B 88 min,
l.i.nEElr Carrection X1 P47.1 ® - = I:Eltgl"tgciﬂﬂ- i 88 = nic: protsciive
Linear Cormaction X2 F47.2 ¥ H - standby mode
Linzar Correcion X3 | P473 z Counter Apalication F89.0 milling, turming
Linear Correcton X4 PA74 W [For descrintion see saction 1.4.2)
Baxis Dafinition X1 P48 X off, linear, rotary r B i ; y
i or the sake.of simplicity, the axis designations are gasumed 10 be thase set in
| iz Defindion X2 P2 Y paramieter PRGOS (K1 =X K2 =% X3 =7Z X4 ='W) ¥1. X2 %3, % are the come-
Axis Defindtion X3 P4B3 i sponding designations of the encaeder inputs {se& back of unit)
Axis Definition X4 PaB4 W ** Factory presettings ars indicated in bold type.
Angie Counting Mopde X1 | P48.1 x | 3607, 1307
Angle Counting Mode X2 | F49.2 ¥ L
Anghe Counting Mode X3 | P4R.3 &
Angle Counting Mode X4 | P 4.4 WA
Benrs Desmnation A1 P BT |I ® ABC LYW,
Auis Desbgnation X2 PEO2 ¥ xy.z
Auxis Desagnation X3 | P23 £
Ais Designation ¥4 | PS04 W
Axis Combirzton FE1.0 off, 1+4, 244,
3+4, 14, 2—4,
| 3—4
! Diglog Language PEZO Z languages can
be zelected (see
gection 1.2.2)
Bedt Circle Plane P530 XIY,WE X
Mirrar Graphics F&4.0 off, veriical
anciior herimntal
Chwrection of Rotation, P ES.0 normal, inverss
Bal Circle Graphics
JesoHange X1 FP&E.1 X L]
Zesa Range X2 | FER.Z ¥ (010 98.999 mm)
Zera Range X3 FBE3 &
Zero Range X4 FEG4 W

Techrical Description T13



1.3 1.3.3
Tables Distance-Coded Reference Marks
131 e Linear Encoder Max. Traverse for of Parameter
Display Step, Signal Period and Subdivision Factor for Linear Encoders ) the Datum i ]
Signal Period 4pm | 10pm | LU pm | 40 pm l‘mlﬁnliml-"" Mo distance-coded Depends an position of the encodsr P45 *=none |
Diaplay Step Subdivizion Factor reference marks
D.0000E mmyD.0DO00Z in, | &0 - T - - = L5 10C 10 mm P 45" =1000 |
| 00001 mey0.000006iIn | 40 | 100 - = ||| e - E ;g;g 20 mm
Q0002 rnn'L."DEIIIﬁ]CI] I 20 H%E' 100 = | __" ey LS 403
Q0005 mm/0.00002 in g8 20 | 40 |80 | - | - L5 404C
0001 mm00oo00s n | 4 | 10 | 20 | 40 0o | - LLg EE&E
o0 3| 0| 20 50 | 100 g
0002, mmy0000T . | 2 § — T ULS 3000 10 mm (grating perad 10 pmi
Qo5 mey00M2  in a8 2 B 71 B M%Emﬂmﬁﬁfrg period 20 umi
002 mm0001  in | - 06 | 1 2 5 [ 10 LID 361C
0,08 mrim 2002 | — 0.3z 04 | 08 2 4 e = = = ==
’ | = | 1| | 04 1 | 2 Encoder x. Rotation for Determination meter
| 0.1 mmy0005 m. | | p1)| 02| 84 | 1 of the Abs i
132 Mo distance-coded 1 romation P 45.* = nore
Display Step, Line Count and Subdivisien Factor for Angle Encoders :ﬁ;ﬂgﬁﬂs gﬁ*ﬂtgm - e
| M
" Line Count 72000] 36000] 18000 | 2000 | 3600 [ 1800 RON 2550 NE0A0)
Display Step ROD 700C {18000)
r i i ROD BOOC 1BO0C)
Degrees Degreas/ Subdivision Factor
Decimal | Min/Sec | ROD 700C (36000} 107
DO0D1® | C°0001° |50 | 100 |- ~ - - _ROD BO0C{36000) |
0000 2e ar il 25 50 og, = - _ | | ROD700C{3000) 20° P45 =500
DOO0E® | CFODD1- | 10 a9 | 40 |- — =
| 0001 Foo0s” | 6 w |20 [ [- |-
0002° | CPODDS 215 5 | 10 |20 |- =
0.005° | 000107 1 | 2 4 |8 |2 — |
oae oP00ED” | - 2 |4 0 20
Do 00T [ = - - : 5] 10
oos | cros - : - |- |z 4
|01 | oros = = - - 1 2
05 oo |- |- |- [- |- [oa]
1.0 | - = | - |- - 0.2

T14 Technical Descrpticon
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Parameter Description

1.4

User Parameaters

Radius/ WWith this parameter you can select redios ardiameter display

Diameter for linear axes
I wau select damatar, the syrabod "B will apoear bahend the
sy vabus,

Angle Format The dispalany For a rotand axs can ba switched betwasn degress
cecmal ahd degrassmanuiassacands

Scaling Factor With the scaling factor you can enter a correction to the
workpiece to be machmed. The correction rangs is
{00000 10 2.9502539), A scalng factor greater than 1 wall
erdsrge the workpiece, whede a scaling Tacios less thar 1wl
recluce it You can enter a separate scaling factor for each feas,

Scaling Factor By entering scaling factor OFF, all scaling factors are deactivated,

OFF/ON When scaling factar ON iz emterad, the symbol °1 appesrs
behind the display value.

Ball Tip fn the probing edge operating mods the position valus must be

Diameter corrected by the redius of the ball tip,

{Probing) The entry rarga for the ball fio dismeter of the edge finder 2
0 to 158958 mm

Tool Diameter The tool diamester can b= entered in the ussr paremeters and
i e operating mooe PROGO (single block. sulormatic ard
teach-ing, The tool diametsr value last entersd becomes effec-
v sutomatizally whenever radius compensation is entered

Baud Rate With this parameter you can sei the data ranster rate [baud

RS-232-C rate} dor the data interface (382 section 2.3)

Line Feeds With this perameter wou can sef the number of addional line

RS-232-C feseds {Dlank lines) between values for an exannal dewoe
prevarmiurm of 99 ing Teads)

Special Case: Thiz parammatar s net configurad as a user paramster in the

Mode of factory presetting, With the Mode of Operation parameter you

Operation can choose among the BASIC, EXPERT and PROGO maodes

T

of operaton via the BOD key without swatchimg the unis off

Thea Mode of Operation user parameter is onby acive it oparat-
mng parameter P 8.0 s configurad as a user parametsr (see
section 142}

M6 Techrucal Description

1.4.2

Operating Parameters P

%

P1.*
to P 9.0

Special Caze:
Parameter 8.0
Mode of

P21
to P 28.0

P40,

Counting Direction

P4y
Signal Period

In the following descnption, axig-specific parameters are
indecated by a parameter nursber wath decimal poent and
asterisk (emarnple: P 1.7).

The asterisk sigrafies the axis-specilic designation after tha
decirnad paint (e.g. P 1.9, P 1.2 ate).

Farameters which are not axig-specific arg inchcatled by a 0
betand the decimal point (e.g P 5.0

The "User Paramsaters™ menu 2 configured by entenng posi-
tionz in the cperating parmameters P 1. to P 8.0 The user para-
meters can be configured in any desired sequence within the
positions 1-14, Position: 9 locks the respeciive parameter from
Bocess vie the MOD key (see secuon 1.202)

In order to prevent an inexpenenced operator fram making
mistakes, the mode selacton {BASIC, EXPERT. FROGO]
should De mace accessible enmediately after switch-an-and
ther raman unchangeable durmy machine operation. Tha
paramater F 9.0 15 therefore not actve a5 a user paramater
(position = Q). f parameter P 9.0 is confgured a3 2 user
parameter, the coerating mode can be selected both bejore
and during machining.

With parameters P17 1o P80 as user parameters. all 14 freely
selectable field postions are occupiad, IMyou wash to define
paremeter P 0.0 a8 5 user parameter you must cvensrite an
already cocispied user parametar (&g, parameter 8.0 Lins
Feed),

Is=r parameters can afso be est in the operating pararneiers
1P 217 to P 28.0), maleng it possiole to changes even locked
usar parameters. Changing these parameters s effectve
regardiess of whether they are changed in the "User Parame-
ters” or in the "Omerating Peremeiers” meanu, (For description,
see section 1.4.1)

With paramster P 40.% you can set the counting direction sap-
arataly for each axis.

The sigral period of the connected encoder must ba antered
iy parameter P 4L
I linear s movement is measured using a rofary encoder
with nut and spindle, the signal pencd must De caltulated with
the following f.;;.rrnulasp_ndl Pitch [rmm] - 1000

> + ! ol LLLLLAT

| Pe = =

Signal Perind [ym] Liree Cownt
Lirsez cound (F 42,7 and angle subdwision (P 44 °} are neces-
sang only for rotany axes, For lingar axss whose travarss s

migasurad via rotary ancodars with nut and spindla, the zxes
must be defined as a linear axis in parameter P 45.°

Technical Descnption  T17




[
Line Count
P43
Linear
Subdivision

P44
Angle
Subdivision

Pag.*
Distance
Coding

P4g.*

Praz.

Linear Correction

The line counts of rotary encoders connacted (o rdary axes
st be enfared in pararmeter P42 *

The subdwigion factor i entersd in parameter P 43.° The sub-

division factor determines the disolay step and depends on the

setting of the signal percd [see Table 1.31].

The angle subdivision deterrminas the drsplay slep lar
axez and depends on the ine count getbing (=ee Table 1.3.2),

F‘ar.ar_n-eter P 45" defines whether the displey unit is 1o evaly-
ate signads from encoders with single or with distance-coded
reference marks. For encoders wath single reference marks

entar none in parasmater P25, For distanca-coded referancs

marks the entry value depends on the encoder model (5
Tabds 1.3.3) e

Winh parameter P 45.° on the comresponding encoder inout
signal is chacked for the following errors !

® gxcessie iraversing spead

® cabde bregk

® measuriy shgnal error

These errors are then indicated in the visual drspiay

Ma-:fmga grror can be measured with 1he aid of & COmparatar
meagunng system (e.g. VM 101 from HEIDEMHAIN]. These
BITOrs can be entered n parametes P47 * 5s 3 linesr comse-
tion factor in pars per million (pom| meeEsuning length,

Example: Measuring length G20 mm
Value actually massured
(8. via VA 200) B18.B7E mm
Cufference = 124
Conversion 1o 1 m messunng length
=124 pm - 'J.[’:qlil mim

G20 mm =2 ym
Correction factor — 200
Linear Compensation _ Parameter Input Range

'Lenglhan.rﬂg" the encoder PAT: O to + 99999 [um¢m|

gjh-:unurmg" the encoder

P47: 0t — 99894 [um/m|

T18 Technical Description

P48’

Axis Definition

B

Argle Counting
Maode

PEO.*
Axis Designation

PE1O
HAxls Combination

PEZ.0
Dialog Language

P&30
Bald Circle Plana

Parameter P 48.° defmes whether the mes inpaut s mhibied
[off] or the axis functions as 3 linear or rotany &xis

Far unused encoder inputs enter off ;- parameter P 48.°.

FParameter P 3497 gefmes the way in whach angular measure-
menis ang displsyed,
Possible sottings: 3607, £ 180P, e

Paramatar P 50.° defmes the assignment of a5 namss to

miputs.
Possible settings: A, B, C, U, VW X, Y, L

Parameter P B1.° permitg the following seimngs:

ot no combination

1+4:  Axes X1 and X4 addad and displayed on axis X1

244 Axes X2 and X4 added and displayed on axis X2

3+4:  Axes X3 and X4 added and displayed on axis X3

1=4:  Aeas ¥4 subtracted from X1, result displayed on aas X1
2= Awis W4 subtracted from X2, result displeyed on axs X2
3—4  Awmis X4 subdracted from X3, result displayed on axis X3

The dealog lengusge can ba chosen from bwo availabia
languages. Which two languages are available depends onthe
pragrar rurmier;

Program Mo Languages

246060 — Garman English
246061 — French English
2ea0g2~ Dutch English
246063~ ttafian English
246064 — Spanish English
LB DES — Camish English
246 DB6— Swedish English
246067 — Finmzh English
246068 | Turkish gy
245 089— Garman Franch

| 246070 Dutch Franch

Parametar P 53.0 defines the working plane for the bolt hoba
carche fursation,
Possible settings: XF, Y/Z, 27K
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P 54.0 Display of the bolt hole circle graphics can be set in parameter 2 RS-232-C/V.24  POSITIP is squipped with & data interiace according 1o EIA
Mirror Graphics P 54.0/in the case that it deviaes from the normal coordingte. Darta Interface stendard f3-232-C {CCITT standard V.24).
system
off: fig Miranng
ver: the ventical coordinate axis is mirrored
hor:  the horizontal cocedinate 2ws & mirrored 21 Tha data transfer code s ASCI with even parity bit. The
ve + ho: both coordinate axes are mirrored Definition of the  FAS-23Z2-C data mterface & designed for senal data transfer,
RS-232-C/V.23 devices with parallel data interfaces cannot be connactad.
When an axis is mirtored, the direction of rotation far hale interface Levels for TAD and RXD (negative level for 17:
numbering is changed in the graphics Ly
ie Level Working Lavel
P55.0 Depending on the setting of parameter P 54.0, parametar Fn'gln ] -
Diraction of P 55.0 defines the direction of rotation of the holes in the bod g A b ) P g
Rotation, Bolt hele circle graphics 0%43V,. +1BY | #6V.. . +15V
Circle Graphics normal: direction of retation {in the graphics) 1§ from the firet
) 10 the second axis.
mvented: direction of rotation {in the graphics) = from the 2.2
second o the first aus, Pin R5-232-G/V.24 pont
P 56" Parameter P 56.° definas a range arcund “zere” in which a zer Hubg! !mml ;o0
Zero Range crossovar signal will be generated (see Extermal Funchions. |
saction 4, Contact No.  Signal Mueaning
Input range: 0 1o 9% 999 mm, 1 | CHASEIS GND | Protective Grownd
P57.0 The current measured valus is stared and ot TX0* 5,
; : Qulput over the 2 14D Jraramet Data
Display Freeze HSI-EEE-C das? :#leriana with very storage procedurs (CTAL 3 AXD* Aecene Data
pulse, contact), The display on (he screen can b
rarsaia PEr0 Y i 4 ATS | RequestToSend
off:  the display is not stopped during a storsge 5 £T5 Cleax T Senid
signal
B DSk Data 31 Ready
conernt: the dizplay s stopped anly for the duration
e S ¥ of the 7 'SIGNALGND | Signal Ground
stopped: the display is stopped. but & updatad by aveny g-13 fvacani
5 igr:
s arage sigria 0 OTA Crata Terminal Rieady
58. n the distance-to-go function, the actual value can be dis- - cam)
Distance-To-Go plaved instead of the graohic positioning aid P e f [ = gL
Mode =5 graghic positioning aid Tha designations TXD, RXD indicate negative kewals for 717,
actual value: dispiay of the absolute POsn in small ivpe
bereath the distanca-to-go display:
P 59.0 Paca.ma_aer F 59,0 altows input of a delay time fin miratas| for
Slenp Delay pratective standin moda. i no kevs are pressed and no axis
rowvements take place for the length of tme enterad as the
delay time, the screen image is reversed. This pravents screan
burming.
5 - 88 delay time in mnutes
89 no protective standby mode
P93.0 With parareder P %9.0 the POSITIP 850 is set up eithar for
Counter rmilling ar far feming
Application
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2.3
Connection of
External Units
(Wiring)

The conmecting cables must be wired in acoordance with the
type of dats device emploved. Fin layouts ane sometimes nos.
standard,

Frequently used wiring:
Complete wiring
f
| R5-232.C Connectlon FE 401 or
of POSITIP B50 External Device
CHEESE GND i o 1 CHASSIS GO
] - = ETE]
| E‘[@ 3 a—-—_:-b{:___q 3 ixa |
5 O a RTS
£ e - R 278
mEA B o g oS
SIEMAL  GND ? n-%—-‘—u POBIENAL gD
o7 20 —— e 1] CTR

Signals ATS, CTS, DSA and DTR must have wiorking beved 1°
[+ 5 to + 15 ) for data transter

Simplified wiring
| AS-232-C Connection
of POSITIP B5O External Device
CHAGSE  3ND o5 1 CHAESE ERiD |
50 a 2 ™ |
] % e R
ATS Z )] 4 RT
e 5 e L3 s
oA i P [t
BEMAL  GHD 7 N L 1. TR
oTH 3 g a M oTR
.'

Signals RTS. CTS. DSR and DTR have permanent warkng level
1 [+5 V1o +16 V) due to bridges 4/5 and 620
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24
Data Transfar
Rate (Baud Rate)

@

25
Data Format

T

The baud rate indicates the number of bits which can be trans-
ferrad per second,

Peripheral devices must ba fully abile 1o procass the selectad
baud rate in arder to avoid ermoes in data ranster. The desired
baud rate i sefectable under the user parameters {via the
MDD kel The selected baud rate must be idenlical 1o the
bawd rate of the peripheral device

In FE moda [for the FE 407 Flapgy Disk Unit from HEIDER-
HAIM), the data transfer rate is abways 9600 baud regardiess
af the baud rate se1 wia the MOD key,

Theindividual [S[C[DIC[O[DID]G]F|&]S]
characters consist |

of

Start bit ———— |

7 Data hits

Even parity bit

2 Stop bis

The connected unit must be set 1o "aven parity” because of
the error monitoding emaloyed in this output. A date transfor
cable (Id.Mr. 242869, ] iz avadable from HEEDENHAIN
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3 Data Measured values, part programs and COeraling parametens R | The current display value can be transferred over tha

Transter can transferred over the PT B50's AS-232-C data interface, Measurad A5-232-C data interface to perpheral equipment such as &
The data interface can operate with two different data ransfer  Viaiue Outpist printee. After &n external storage command, the measured
protacols: value is cutput (for @ maenurm of 4 axes) through an internal

bufier. The storage signal can be generated via the BS-232-C
P Extemnal data transfer pratacol (EXT) for prnters. pUnChang interface or via the “external functions".
units, readers and ather peripherals
> EE‘”‘"H transter protecol {FE} for the HEIDENHAIN FE 401 311 Whan the contral cheracter CTRL B l=5TX) is transmitted. a
m'f' Dizk Uml: ara EU“HH"" a‘japtﬁd compulern mm mmge Efgﬂﬂ.: |5 genefa‘&d aryd the measurad 'l'lE]UE rﬁ Trang-
RS-232-C mitted owver the TAD output of the RS-232-C data interdace.

f = Interface The duration of data transfer depends on the selecied baud
' Data Transfer | Start Data Transfer | rate, the number of axes and the number of line feeds;
_ Protocal With |

Messumed value | EXT RS-232-C inferface

autput ICTRL B)

Ext funchaons o
{pulse. contact FH0 =
: J L R (BB
Program FE or EXTERMAL INPUT® | Actisl $10rage —ei— e Tima point of slorage
ingt EXT mEn I .__“l__!
= 2

Frgram *FEar "EXTERMAL OLTPUT o I"'L

autput EXT . B T=h —
| Input and output | *FE o "OPERATING L ST

of aperating EXT PARAMETERS” manwu Eara outps
; parametars : | bhE06ms

Select FE or EXT protocol via the asaw keys in the corre- ta & 30 ms + (5 ms x N}
sponding roadenus, tz= Oms

= 1B XM+ (Lx T '

Baud rate

L = Mumber of line feeds
8 = Number of axes
M = Number of rotary axes (degrees/minizen)

Interruption The receiving device can interrupt and restast data transfer by
of Data Transfer P Stary/stop via the AXD input of the data interface
DCE =X OFF = CTAL & interrupt data transfer
DC1 =X 0N = CTRL (O resumse data transfer
P Control ling CTS
After the stop signal CTS or ihe stop character DC3 has been
resehiad, no more than 2 sddiional characters can be outout
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312 . Contact closing against OV on the 25-pole D-subminiature

via sockei X41 causes a storage signal to be generated and the

External Functions measured value 1o be transmitted over the TXD oulput of the
RS-232-C interface. The time required for data transfer
depends on the selected baud rate, the number of mxes, tha
nl.lrnl;:u&ur:I of line feeds and the type of siorage signal (pulse or
CONLAGE),

!_ I

Stomage sgnal

Artual stanage -

Time: pan of stamge |
1 i
L I |

L]

_—

DCists autphit

s =08 us Delay between storage signal snd
foiual storags {pulse)

Dreday batween storage signal and
Aciual starage (contac |
,=12ms Input signal (pulse)

L&=7ms Input signal (comtact)

ty = 30 ms + (5 ms x M) '
t:& Oms

—THExM+ L)
Baud rate 3

) =45 mas

In

L = Mumber of line feeds
b = Mumber of axes
N = Number of ratary axes (degraes/min/sec)

The HE!ns.it time of the encoder signals from input to the internal
buffer 5 approamately 4 s, The measwred valee which is
stored is therelare the value which exsted approximately 4 s
orice 1o the tirme point of storane.

{For description of the “External Functions®, see section 4.

T26 Technical Description

313 Depending on the &ds definition, the characters for measured
Sequence of value output are generated.m the folionwing order
Character Dutput

Sequence of Character Output (examphe for Hnear axis)

=

Output X = + 65 8 4 1 .2 890 7 H £ idhb)
I ] | [ | |

Axis desigratan — J

Eqqual sign = — |

Blgebraic sign ————

Piaces betora decimal point (2 10 7)
Decimal point
Flaces after decimal point (1 1o B
Unit of measurs |
{blerk spece for mm, ~ for inch)
*radius =R

* diameter (= 0]
Carmage et R — =
Line fead (see user parameter "Ling Peeds™) iLF

* In the “gestance-to-go” furctan,
# for radius displey a lowsr-case 1is ouiput
#® for diameter display 8 kweer-case d is output

Sequence of character cutput (example for rotary axis/degree decimal display)

Ourtpurt | E == + 12680 Q000 W R LR |
I I Ok AL
Axiz cesignation J |
Equal sign

Algebraic sign ————————
Plac=a bafore decimal poant {4 1o 8)
Decimal poant
Pleces afier decimal poirt {0 10 4)
Blank space
"W for angular
Carmiage retuin (2R d
Lirs fad (sea user parametes "Line Feeds™) (LR

" Inthe “distance-to-go” function, & kawee-case w s auipul for angular measure- |
meant.
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(Example for rotary axis/degree-minutes-seconds display)

Output I_-:i:-+laanr:J2:3| 45 W R P
Axis designation — | ' I | | | r
Equal sign - |
Algebraic sign

| Degree disglay |3 to 8) - |
Minute display (2 or nang) N '
Secand display (2 or none|

| Brark space [

| W for anguiar '

| Carriage return 1CR) -

Line feed (see user parameter "Ling Feads™| {LH —

® In the “distance-to-go” tunction, a lower-casa w is output for angulsr measure-

[ ment

@ if the linear or angle encoder = delective, no deplay values sre autput, For the

algebraic sign and the display value, question marks 7~ are oubput

T28 Technical Description

External Input/
Output of

a3
Input/Output of
Operating

Parametars

In the PROGO mode of operation, it 15 possible 1o read pro-
grasms inio of out of POSITEP over the BS-232-C data interface
{5 Worleng waih the POSITIF 850).

Operating parameters cen be input and autput over the
RS-232-C data interface. Printars connected to the BT 850
must be equepped with a senal R5-232-C interface (for the
date formal see the Technscal Description, section 2.5)

Programs and operating paramaters with the same program
number cen be siceed wath the FE 40 Floppy Disk Linit from
HEIDENHAIN, When loading operating parameters, POSITIP
automatically generates program numbser 850 unkess a diffar-
&t rumbar s entered.

Sequence;
* Zelect operating parameter (see section 1.2)
> . Select page 2 jmenu for parameter input/output)

[ ] u Sat interface 1w FE (FE 401 Fopoy Disk: Unit) or
EXT (for printer ar ather peripheral device|

In FE micede, the data transfer rate i always 9600 baud. inde-
pendent of the baud rate set via MOD. When EXT = selected,
the baud rate =t via MOD for printer cliput s effective.

Piaram, DOperating parameters are read out
* [ Output :: with pragram number B50.

Ciperating parameters wath prograrm
nirmber B50 are read in

i you do not sash 1o inpul or oulput the operating parameters
with orogram nusnber 850, then the desired program number
st be eniteted before pressing the “Param, Ouipal” arnd
“Param, Input”™ soft kays.

Dizplays the program diractary of the

- FE 401 FE 400 Duiring read-m of the directony,
POM Dar the dislog Reading FE Dhreclory: is
displayed.
S

Diata framsier is terminated

* | Escape )
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4 External Functions

4.1
Pin Layout X41 (EXT) (25-pole D-Subminiature Socket]
"Pin | Assignment Duration of pulse/ |
contact closing
| 110 oV
I_? E_Setaas 1 tozemn ti 100 ms
| 3 E  Sel axis 2 1o zero & 100 ma
| 4 E S ax:'ta Jio EETI.I} 12100 ms
B E Su!a:»:iﬂ-’-ttlrra::n ;t;;,]{h]rrﬁ
14 & Fern crossover aws |
i5 & Fero crossover axis 2 i
165 A Zere Crossover axis 3 =1
_1? A el crossovar a:m 4
121 | A EMERGENCY STOP
| 22 E S[ura_ge pulze =12 s
| 23 E  Slorage contact =7 ms |
E = Inpuit
A= Dutput
4.2 Fidda L‘I;? E?ﬁlfﬁﬁnr:f 1%.35 5} are active LOW {apen = figh lwial),
Reset Uy S08Vat-l, S6ma

S_wh!:ﬂ'ning ¥ia TTL componants je.g SN FALSXX) ia made pos-
sible by an internal 1 kO pull-up resistor Contadct closing

agamsi 'Y [pn 1 or 10) clears display of the carmespandng

X8

position.

T30 Technical Description

External zaro reset iz only possible during digplay of actual

Storage
{Pulse, Contact)

4.4
Zero Crossover
Signal

Technical

Permissible
Load Types

45
EMERGEMCY
STOP Signal

Technical

Parmissibla
Load Types

Comact closing against OV (pin T or 10) causes a storage sig-
nal to be generated and a measured valua 1o be outpat over
the RS5-232-C data interface (see section 31.2),

A zero crossouer signal is produced when the display value of
the corresponding axis is zero. A zern recognition range {0 1o
B2.589 mm| can be entered in parametsr PG Il the zero
recognition range is moved over quickby, signal duration is ap-
proximately 183 ms.

Open-collector outpul

Zerg crosscver signal active HIGH (open-collectar transistor
inkibited),

Resistive koad

Inductive load only with guenching diode

High lével output voltage U, 32

(32 V = absolute maximum value of the voltage sppéed aver
external resstor or relay)

Low level ouiput voltage U, S04V at Ly 2100 ma

Low lavel outpal cusrant Ly = 100 mb

(100 md = phasalute maximum valus)

signal triggenng dalay 1, = B0+ 20 ms

Signal duration 1, = 180 ms

If & criticad arror occurs within POSITIP, the EMERGENCY STOP
signal is sent over an open-collector aulput.

Dpen-collecter outpul
EMERGEMCY STOP signal active HIGH (open-collector
trarnsistor mbibeted).

Resistive load

Inductive load only with guenching diode

High level cutput voltege LLu 2 32 W

132 ¥ = absalute maximum value of the voltage applied over
external resistor or ralay)

Lenw lonvel output valtage L, & 0.4V at |, S 100maA
Loy level outpit current Ly =100 md,

(100 ma = ansalute maximue valug)

Signal iggenng delay t,, = 50 ms
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5 Linear and
Angle Encoders

51

Layout of Encoder
Flange Sochkets
X1-X4

AlHEIDENHAIN lirsas encoders with sinusaidal scanning

signale and single or distance-coded reference marks can be
cannected 1o POSITIR

Possible signal periods for linear encoders:
4, 10 2040, 700 and 200 pm

Poasible line counts for rotary and angle encoders:
1200, 2600, 9000, 13000, ZE000 and 72000

The display step is adjusted to the signal pericd of the con-
nected lingar encoder wia parameter P 43" Subdivision For
rotery axes the dizplay step is adiusted to the fine court of the
connaecied rotanyengie encoder via paremeter P 44.* Angle
Subdivision [see sectan 1.4,

Corsan L?a-:rgr-.ar;m

3|a|l1]2]6 68 789

i) i b - — | + —g + | - I
Azzigrimond Lamp Ly | Measunng Mo g Ralerance i Shiglg-§
| gl o | sigrad Iy | gl
| e {50 =) =
T32 Technical Description

& Connection of
Probe Systems

KT 10

Edge Finder

Technical Data
KT 10

The FT 850 has bean factony-prepaced for connection of the
HEIDEMHAIM KT 110 20-Edge Finder and the T3 120 30-Probe
Svystarm. In the EXPERT and PROGO modes of operation, the
FT 82D can utilize s software for evaluation of the scanning
signalts. Select the PROBE menu with the function “Frobe”,
The HELP key calls up the approprste HELP screens wath
information and gusdance on using this meni

The €T 110 20-Edge Finder i usad for probing alectncally con
ductive materials. The KT N0 s inserted intoa 20 mm collet.
Connecton = via the X710 D-subminiature socket on the rear
paned of thie PT 850,

hEnimum duration of scanneg skgnal: t=hus

Interval between two probes; 12100 ms

For & compdets technical desonption, please refer 1o the oper-
ating instructions for the KT 110,

Basic Circuit Diagram
|
i:r’: D-cubirardatirg sonnacios
LY Lnrﬂciu-rw—rrrﬂl—ﬂ - | KT =
et B ¥
= i L
—— | | I I -
i — : il |
i & " '
B e
b - b2 b
1 |
4 | | Lls g
: | o R P
B —
i |
2% '|
2lE
A
HE
| @rld

1

Durpt voltage of edge finder; Ugr =3V
Input current fassumed valuel; L=1maA
Din-slate waltage at apEocoupisr
rassumed value]: Up =15V
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TS 120
Touch Probe

Technical Data
T5 120

[
|I TS5 120 Touch Probe Head

The T5 120 Taggering 30 Touch Probe System far
HEIDEMHAIM contrals can be connected via a cable adapter to
the X 10 D-subminiaturs socket on the rear of the unid. The
misterial of the workpieces to be scanned must be slectncally
non-conducting. The stylus can deflact in the directions + ¥,
XY, and —Z Upon shylus deflectian, the TS 120 generates two
triggering signals for cifferantial kne transmission.

The stylus can be deflected beyvand the triggering paint:

The maximum siylug deflection in both XY dirsction and in 2
direction is 20 rmm (when the standard 47 mm sbius is used);
Warigus sivius kengths available

Venous ball diameaters avaiahla

Triggenmng signals: TTL square-wave pulses

For & compiete technical description, please refer 10 the TS 120
operating instructicng

Clarmprrg shani as par ongier '|
,

N HE
Y B2 Spiral gsble o cable adaphe
| i Beragihi 1 5 15 L)
| Min. lemgth 3.5 m (1.6 8

= B X - . I
= .Mfg,%tﬁaﬂj;ﬁ

Cable adapter o TMCPT 864
Max lergth &G m | 166 hi

SRipping brace

Touch prabe kead
&Cumt siylus

Wy s o Rulyy bell 1
changrsg =hls

T34 Technical Description

6.1

Pin Layout X10
[15-pole
D-Subminiature
Socket)

Fin | Assignment Probe System
1| internal ghield KT 110/T5 120
3 Standby signal 15120
B +1BY T5120
i B s
B ov KT 10y TS 120
8 | Tiggering signal 15120

10 | Triggering iénal TS120

14 KT + KT 110

15 | KT— | KT110
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7 Specifications POSITIP 850 For Milling

Mechanical Data Features
Housing Tabletcp model, sheet matal chassis; Axes Murnbper: 4 hwes
Dimenssons (W H x 0) 420 mirm % 298 mm « 250 mim Chaice of axis designations: ABCUVWXY Z
) (165 in x 117 n. x 13000 Combsnations: A N e
Welght  Appios 117 kg (257 Ib) = : § R ..
Cperating 1o 459 C {32 10 N30 Fi Display Step/ {see Technecal Descmption, tables 1.3.1and 1.3.2)
Temperature Signal Period
Storage - 30w 0P C (- 2210 15EP F Maodes of BASIC, EXPERT, PROGO
Teman_tme ) Operation
M' Display  12-mch monochrome CRT B - . " Program Memory 20 different pragrams or 2000 program blocks
Electrical Data Datum Points Frve independant datum peints. selectable as desired via
Power Supply Variable-valtage swaich mode pAsEr 5-1.I|'_'|':l-|_l,-' 00 Y = 240 . _!;EH'HEELE . . —
(= 15 to + 10 %) Reference Mark  For linear encoders with one, several or distance-coded refe-
Line frequéncy 48 1o 62 He Evaluation rence marks. After a power inferruption the relationship
Powwnar Approx, 3T W B between the encoder position ard the display value & lost, this
Consumption relationshep 5 quackly and easdy re-estabished Dy crészing the
. . = ference poinis, i
Encoder Inputs For all HEIDEMHAIN inaar encocs ith =i i i
Bagnals: also with distance-coded ;;;;n;;n?ns:nial ol Functions & Tl radius cormpensation
Sigral Amplituges 7 to 16 wlae # Distance-To-Go display {raversing 1o dsplay valua D)
Parmissible fnput # Balt-hode circla with graphics
Fragquency Bdax 100 kHz # Fadigs Diarmeter display m 4 axes
Data Hace ; o - — » Probe functians for datum acguisition
I“tﬂ HS' 232'&”24 laar measuned 'l'-':lllJEﬁ. ﬂrﬂgmmﬁ arﬂj imﬂrmlam Eﬂggl cantarse ar cacle r_':m-“arl
UDE'TE[II'IQ F:'«ﬂ:l’-';‘lﬂ'lEEEfE » mmyinch display
NGASL 300/ 6004200/ 2400/4800/9600/19 200/ 38400 bavud ® Seading factor in 4 axes [0U00000 1o 3.995399)

& Linear rreachime e compansaton
= [0 1o 39899 pmy'm]

Auxiliary Functions # INFO- cuttryg data, pocket calculator functions. stopwalch
# HELF: buift-in operating irstructions

External Functions ® Zero rasat
#* Storags commard
& Signal ocautput wath display velue of zero

e B T L e S B L LT

Edge Finder Connection of KT 110 |edge finder] or TS 120
{30 Touch Probe System] from HERDENHAIN
Languages 2 languages can be selected (see secinon 1.4.2)
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B Dimensions
mimyinch

Front —
] ll.r —\.‘l
O EZam
g Dam
TEE
7 o BIE
L g BC®
\ Bz as
&‘t | re IEEETY 'EEIEE;J
1 ! =
! %IJ. __l'
| | i
| il
Anple Draccet with Trasded bot ME 120
Rear
-\'b'
C B’

il ATl
FE =

“1E§B.a¢:a -EJEEEjEi-J

r
i
o L - T E- | I g
T T R T o T 14
&
Erigzater gt
i
KT Edod P = Imeaifincr FE=232.C
T8 Touce Proba Syilinn

Extmmal funcicns oy
b priapns -3, 13
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2
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