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Items Supplied

Optional

• POSlTlP 850 Display Unit for 4 Axes

• Power Cable
• Operating Instructions
• Certificate of Inspection

• Connector. 25-pole. for D-subminiature socket X41 1EXT)
external functions (ld.'Nr. 249154lYl

• Data transfer cable. 25-poIe. for D-subminiature socket X31
data output (Id.-Nr. 24286901)

• KT 110 Edge Finder (ld.-Nr. 251021011
• Angle bracket (ld.-Nr. 258261011

Selecting Millingrrurning

As delivered. the POSlTlP 850 can be set up for either milling
Of turning applications. The following screen appears after the
first power-up:

HEIDENHAIN

POSITIP 850

Manufacturer's
Certificate

We hereby certify that the above unit is radioshielded in ac-
cordance with the German official register decree 1046/1984.
The German postal authorities have been notified of the issu-
ance of this unit and have been granted admission for exami-
nation of the series regarding compliance with the regulations.

After pressing the IQ] key. the program for milling is perma-
nently set (i. e.. is not affected by power interruptions). and thiS
screen display cannot beaccessed agaIn. $election of the
turning function IS then only possible via parameter P99.0 'Mil-
ling. Turning'.
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Return to the main menu

Return to the previous menu or

This part of the Operating Instructions illustrates the most
important procedures for operation of the POSITIP 850, For a
more detailed explanallon of the IndiVidual modes of operation
and the corresponding procedures, simply call the HELP func-
tions.

For paging through the individual screens

Display user parameters

All operating modes. procedures. functions of the individual
keys, and error messages are explained

Symbol behind the display value: 0: Diameter display
!: Scaling factor active

With these keys you select the datum (4-1 to .+,1Q..). the desired
tool radius compensation (R-. RO. R+). and the data interface
(FE. EXT)

Selection of cutting data calculator, pocket calculator
functions and stopwatch functions

Entry ｾ｡ｬｵ･

Graph,c ｾｏｓＧｬｉＰＱＱＱｔｬｧ

llId fw ·O,stuIlce-To-Go·
etlsplay

Display ｯ ｬ ｣ Ｇ ｾ Ｂ Ｇ ｾ Ｂ ｾ Ｂ ｾ Ｇ __ ｾ
datum

Oisplay of tool rad,us
compensation

P1a,,' language d,alogs
for setup functLOns and
PROGO mooe 01 operaMn

Working
with the
POSITIP850
For Milling

Controls and Screen Displays

==••••o
11
•

Programmable Digital Readout
• Storage of up to 20 different programs
• Easy programming with conversational guidance. sub-

programs and program section repeats

In al! three modes of operation the POSITIP 850's integrated
HELP function provides explanations of the current procedure.
screen contents and functions of the individual keys

Digital Readout for simple machining tasks
• Automatic REF reference mark evaluation
• Actual position display with up to 20 freely-selectable

datum points

Digital Readout with expanded scope of functions
• Distance-Ta-Go display with radius compensation
• Bolt-hole circle
• Probing functions lor the KT 110 Edge Finder or TS 120

Touch Probe System

The POSITIP 850 is a versatile programmable digital readout
designed primarily tor milling machines and lathes.
POSITIP features easy-ta-read displays and images on a
12-inch CRT screen as well as practical functions that provide
powerful support to the machine operator. The POSITIP 850
ｾ ､ ｡ ｐ ｴ ｳ to varying to job requirements through three selectable
modes 01 operation:

PROGO
Mode

EXPERT
Mode

BASIC
Mode

General
Information



After approx. 5 seconds the opening
screen appears and PO$fTIP conducts

HEIDENHAIN a memory test.

POSITIP 850 .. Press any key.

P••••• ｾ ｹ ｾ Ｎ ｙ \a c .. ｾ ｴ ｩ ｾ ｵ Ｎ.-P•••• HELP ••v

Adjust brightness if necessary (control on rear panel)

•
MOCE, ･ ｾ ｓ ｉ ｣

POSITIP is in the mode of operation

I ) which was last selected (in this case
BASIC!.

P••• ｡ ｾ Ｎ Ｇ •• f ••• ｾ ｣ Ｎ I ) .. Switch to a different mode of
",a.ka

I )
operation:

Ｑ ｃ Ｍ ｾ ｬ ｃ ｴ ｳ

I )V-RleIS
ｬ Ｍ ｾ ｬ ･ ｉ ｓ I" ) Press

Mode
L.!-RI<IS '" ofOp.

I'·'· )af Op.
and select desired mode.
On the screen the message appears:
Pass over reference marks
.. Working in REF mode:
Traverse the reference marks
.. Otherwise:

Press CC>Rei

All displays are zeroed. datum points
are not in non-volatile storage.

•
SELECT FUNCTION EICPERT The main menu appears for the se

Rc tu. ｾ lected mode of operation. The abbre-
IIlEF Po.lt. viation REF in the entry line indicates

X + 102.425 1°1...- ) REF mode. The position data are ref-
To"Oo

erenced to the current datum.y + 366.316 I )
2 - 31.022 IBo ｾ ｴ

ｃ ｬ ｲ ｣ ｾ Ｎ

U + 13.910 IProbe ).. '" '" .' .. .'

After crossing the reference marks in all axes'Before initial switch-on. please read the information in the
chapter "Installation".
The power switch is located on the rear panel.

Switch-On

W2 Working with the POSITIP 850 Working with the POSITIP 850 W3



The Most
ImportantControls

Menu Keys o Return to the previous menu

Menu keys permit fast selection from among the individual functions and procedures.

Return to the main menu of the selected mode of operation (EXPERTor
PROGO).

Example:

EDGE EIo<PE"'T The PROBE:EDGE function has been
P"'OElt,

l"'tF 1 ) selected
, ｾ Select the EXPERTmain menu,

X 102.425 IIo<-F..". )
I

+
y + 366.316 ｉＢＧＭｾｾｩＮ I Press 11
2 - 31.022 IZ-Fld. )
W + 13.910 I'" Ｍ ｆ Ｑ ｾ i. I
Ill" .., .. j,.5 j,.6

ｾ
SELECT FUNCTION EIo<PERT POSITIPjumps back into the main

ｾＱｾ｣ｾＢＬＮＱＮ menu of the EXPERTmode.
IREF P... l1.. A new function may now be selected.

X + 102.425 I"'" )T.. -El ..

Y + 366.316
1

)
2 - 31.022 ｉｾＧＢ )Cl.c ｾ Ｎ

W + 13.910 IP,..be I.... j,.:lj,.4j,.Sj,.6

W4 Working with the POSITIP 850

Example:

PROBE: EDGE ｅｾｐｅｒｔ The PROBE:EDGE function has been

IREF 1 I selected.
ｾ Return jump to the previous

X + 102.425 ｉｉｯ＼ＭｆｬｾｩＮ I menu: PROBE

y + 366.316 ＱＢＧＭｉＧｬｾｬｓ I
Press 02 - 31.022 ｉｚＭｉＧｬｾｬＮ I

W + 13.910 1,"-A"l. I
III .'

j,.:l ... j,.5 j,.8

•
PRDElE EIo<PERT POSITIPjumps back into the PROBE

IREFIEdfie ) menu.

X + 102.425 ｉｃＮｮｾ •• -
L'ne

y + 366.316 ICL.c L.
C.. n" .. r

2 - 31.022 I )
w + 13.910 I I
Ill.' ..3 j,.4 j,.5 ..8

Each time you press the0 key you jump back by one menu level until you reach

the main menu of the selected mode of operation.

Working with the POSITIP 850 W5



•• Paging forward and backwards. selection of work screens and soft
key assignment. === Selection of datum points. tool radius compensation and data

transfer protocol.

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

been selected.
No tool radius compensation has been
selected: Display RO

ｾ Select tool radius compensation,
e.g. R+:

Press ==
Effective tool radius compensalion: R+.

The DISTANCE-TO-GOfunction has

s.t No",
ｾ ｯ •. U

ｅＩＨＢＧｅｾｔ

Sat No'"
Po •• Z

I'""" \IltEF lib.. I
s. t No",
Po•• )(

X- 0.909
! 0 • • I

OUTI'INCE-TO-GO

y - ＿ｾＱＮＱＶＲ
o

Z + 600.000
- - 0

W- 3.086
o - •

ACTUAl. POSITION "'" BI'ISIC POSITI? is in the main menu of the

Iｾｅｆ ＱＲｅｾＰ ) BASIC mode of operation,
-35."9

Example: Datum -tl- has been selected.
X + 1.380 I":'" ) ｾ Select new datum, e. g. {R:
y - 1.334 ｉｾＧ［ .. t )

Z - 29.270 I";'" ) Press=== or hold down
until datum-+R

W + 11.914 I":'" ) is selected. Out of 20 possible datums.

ｾ Ｑ .u 1.-" ｾｳ ｾＶ
6 can be displayed at once.

Example 2: Selection of Tool Radius Compensation

press.

press.

INPUT main menu has been selected.

The ｾ symbol now indicates page 2
as current page.

The second page of the PROGRAM

POSlTIPis in the PROGRAM INPUT
main menu.

The _ symbol indicates the currently-
selected page (here. page 1).

... Return to page 1

... Selectpage2:

r§' PIIOGO

"0.000

1 ENO pen 1 MM

Set N....
PG •• 1.1

o BEGIN PGn 1 MM

ｩ［ｪ［ｾｩｾｴｾｙｾ［［ｾＺｾｌｾＡｬｴｾｾﾥｾｌｾｆｾ］］］ ｉｾＮ :IIOG)

I )
_______________________It)
ｾ Ｍ Ｍ Ｍ ｾ ｾ ｾ ｾ ［ ｾ ｾ ｾ ｾ Ｍ ｾ Ｍ Ｍ ｾ ｾ ｾ ｾ Ｍ Ｍ ｉ J, }

IsoTe )
･｛ｊ［ｩｊ･ＬＢＧｬＭＧＭＭＺＭ｣Ｎ｣Ｌ｣｣Ｎ｣Ｎ｣｣ＮｾＬ｣｣Ｎ｣ＮＬＭＭＭＭ Il- III Il"

Display returns to the first page of
PROGRAMINPUT

Example 3: Selection of the Data Transfer Protocol

!>tTUNI'II. OUTPUT ｐｾｏｇｏ In the PROGOoperating mode. the
Ita't function EXTERNAL OUTPUT has• o...t" ... t

been selected. The data transfer proto-

" " Out".... t col is set on the FE 401: display FEI'll. L PGIl

[ E.ca"a ) ｾ Set data transfer protocol to
EXT, e.g. for printer

PT 8S0

Press ==Pt;1l 0 I,

FE "01
ｾ ｇ ｉ ｬ 01,

"T 850 PGM d1, ID E>tT Active data transfer protocol: EXT.

W6 Working with the POSITIP 850 Working with the POSITIP 850 W7



Example of User Parameters

OISTI'INCE-TO-OO [III'ERT The DISTANCE-TO-GO function has

ｉ ｬ ｾ ｃ Ｇ .,. ) been selected.
·0.808 !REFAb•. ｾ Call user parameters

X - 0.909 Sott N"",

i n ·. , P.... 11

Y - 241.162 ｳ Ｎ ｾ No",) press., Po•• Y

2 + 600.000 S.t No"" 1· . , ｐｯｾＮ Z

W - 3.086 Set NO",), · . "0•. U

l-1 [Q] P .- .' •• 11- ID li-

e
llSU 1"P1IlPlMETUS - An overview of available parameters

I Be ｾ Ｎ 11'<0;"'[ ｉｨｏｾｕＮ ) appears on the screen.
Cie.

1 ,,,' IIS•• ｾｬｾｳｬ IReo;u. ) ... Change parameter:
Cl. ,

a.ud ｉ ｳ ｵ ｾ ｩ ｮ ｧ ｬ ｬ ｨ ､ ｾ ｵ Ｎ ) •• Select desired column
111-2321;

I
lln. FCl 15.• ｾＱｾ［Ｑ ｉｉｉＮ､ｾｵ･ I115-:;'>320

!

I
Oo.r.t.IｲｕＱＮＱｾＧＱ Oe,....)

... Call parameter:
,

"ere"'. OFF D•• '",e'

I )c Press
! soft key
i,

ｾ

I
... Depart user parameters

,
Press • once again,

,
,

Example: Calling the HELP Function

,
-'CQ'0,
'2 'j

.c'
0'
{!2r.

The HELP function can guide you through the operation of
the POSITIP 850. Think of it as integrated operating instruc-
tions. At any time during operation you can call up an expla-
nation of the current screen image by pressing the HELP key.
The HELP function can also tell you how to proceed when an
error message occurs.

ACTUAL POSITION " eAlIC POSITIP is in the main menu of the

-35 ••e IIlEF Izuo ) BASIC operating mode.

X + 1.380 Ip,:..t ) ... Call HELP;

y - 1.334 I";'" )
press.2 - 29.270 Ipr;.et )

W + 11.914 Ipr: •• t )
l-' _ ..3 .- '" .'
e

MElP, ACTUAL POSITION
An explanation of ACTUAL POSI-
TION appears on the screen.

,Ht., Ｇ Ｂ ｏ Ｇ ｾ ｐ ｬ •• e •• tup, •• t tt1.
detu", (".'0 or p.....t velu.l for
Ｌ Ｂ ｯ ｲ ｾ ｰ ｬ ••• "'•• ｾ ｩ ｮ ｬ ｮ ［ Ｑ A HELP text can consist of several

Pill po.ltlon•••• ｲ Ｎ ｲ Ｎ ｲ Ｎ ｾ ••d
to ｴ ｾ Ｑ Ｂ pOint. pages. The current page and the total

number of pages is displayed at the

Izuo ) You .en •• ro tt1••••• lower right-hand corner of the screen.
d ••p'.v. for tt1.
.u•••nt po.lt1on

"' ... Page further:IPIlESET ) pr ••• t the dl.p'.V. to
Ｎ ｾ ｖ d••1,.d v.l .....

'" Press 11 to page forward

Press 11 to page backwards

e
... Depart HElP

Press • once again

POSITIP returns to the original screen.

•POSITIP features non-volatile parameter storage: the parame-
ters become effective immediately upon switch-on.

The parameters are divided into two groups: user parameters
and operating parameters. User parameters are parameters
that can be changed during operation by pressing the MOD
key.
Operating parameters concern machine characteristics and
are given a fixed setting. For more information on operating
parameters see the "Technical Description" section of these
instructions.

Parameter
Input•

W8 Working with the POSITIP 850 Working with the POSITIP 850 W9



Example: Calling the Cutting Data Calculator

:NFO l'"UNCT;ONS .. , ｾ Call cutting datacalculator

IIIIF
Cutt,,,,}

C
C.t.

Cutting softI,·". ) Press Data key

r to",- )
.... te'"

I )
I )

•
CUTTING DIHII

E:J
The cutting data calculator for calcula-

l!,,\., tion of the spindle speed and feed rate
a.ODO appears on the screen.

o. I ll.obg •• I )" 0 ",I •• "
Pressing theHELP key displays an,- nTUT .,.

I .,. ) explanation of this function.

" nnn ...
"' 0 I .j, )
" 0,000 ••,- nnn ,,,",I oil "

I )

•
... Depart INFO

Press. once more

POSITIP returns to the original screen.

Example: Transferring a Program to the FE 401

Using the EXTERNAL OUTPUT function in theoperating
mode PROGO.you can transfer one or all of the programs in
the PT 850 to an external storage device via the A$-232-C
data interface. Programs can bearchived on diskette with the
FE 401 Floppy Disk Unit from HEIDENHAIN.
Printers used with the PT 850 must have a serial R$-232-C
interface (please refer to the Technical DescripllOn. sec·
tion 2.5).

SELECT FUNCT " ｾ Pill 00 The main menu of the PROGO operat-
1"0';'•• ｉ ｉ ｾ ､ ... ｾ I E.....' ... ing mode has been selected.
N...b •• Po,..t. I .. ut

P.oQ'•• IOJd.- I ｅ＾ｬｾＺｾ ... .... Call MExternal OutputM

I .. lOt "o-Qo 0......t

IT..Ch- il I I I Press Extern. C soft
'" the Output
11.. Ｎ ［ ｾ .. ｉ ｉ ｾ ｯ ｾ ｴ I I )

key
Ｇ｜ｯ｣ｾ Cl,c L..

I"..to- 11 , .••• I ｉｾＧﾷﾷﾷ_tJc ｐ Ｇ ［ ［ ｾ Ｂ

ｾ
EIlT[lINI'II1. OUTPUT PIIClI

The EXTERJ'JAL OlITPUT menu
St.,.. appears on the screen., 0........

.... Set the data interface to FE 401

" " 0.. ",,,..,,,
A, L plIM =1:1 I"FE" m,st

IE.c.... } Press ｡ｰｰ･ｾｲ ｡ｾ

PT .so negatIVe Image)
PSI'l Olt

Fi _01 Selecting -FE- sets the data interface
PllM 01. and the correct baud rate for the FE 401

p" ISO pGM ,11. .. ｉ Ａ ｾ Ｂ Floppy Disk Unit.

.... FE: Data transfer rate is 9600
baud. regardless of the baud
rate set via MOO.

.... EXT: The baud rate set via MOO
for printer output is in effect.

External
Prog,.m
Output

The INFO functions can beselected from any menu level
by pressing the INFO key. The following functions are then
available:

INFO
Functions•

W10 Working with the POSITIP 850 Working with the POSITIP 850 Wll



Output a single program

.... Enter program number

C Begin program output Example: Loading a Program from the FE 401

Start
Output

Output all programs

Output
All PGM

c Begin program output

External
Program
Input

Using the EXTERNAL INPUT function in the operating mode
PROGO,you can transfer programs from an external storage
device into the PT 850 via the RS·232-C data interface.
Programs can be archived on diskette with the FE 401 Floppy
Disk Unit from HEIDENHAIN,

Computers used with the PT 850 must have a serial RS-232-C
interface (for the data format please refer to the Technical De-
scription, section 2.5).

Directory of programs stored on FE diskettes

,
(ij Ｎ ｾ0,
'2 ';
.c'
0'
ｾ Ｌ

SELECT FUNCTIDN ｾ ｰ ｾ ｄ ｇ ｄ The main menu of the PROGOoperat
p.OQ.... Rctu.L I e"t.",. ing mode has been selected.
N", ...... Po.it.

1ft "'''
p.Oil .... [Oi.t.- I E"t.rft. .... Call "External Input"
In ",t To·1l0 O",t "'1.

IT •• c",- I1 I I ) Press Extern C soft
" Input

11 ｾＮＢ 1 I )
the key

Sino;lL.
Block ClrcL.

F1",to-
I,,·ob. I ｉｾ ,...

... tic 1"0 ....

ｾ
EIHERNFII. INPUT "

The EXTERNAL INPUT menu

'""FI,++ Shd appears on the screen, In ",t

I )
.... Set the data interface to FE 401

== == I"FE" m"tle.c.". )
Press

appear as

"T BISO negative image)
Pit" 01<

FE "o1 Selecting ｾ ｆ ｅ ｾ sets the data interface
Pit" Dl.. and the correct baud rate for the FE 401
III i>(T Floppy Disk Unit.

.... FE: Data transfer rate is 9600
baud, regardless of the baud
rate set via MOD.

.... EXT: The baud rate set via MOD
for printer output is in effect.

During read-in of the program directory, the
dialog ReadingFE directory is displayed.C

C The program number as well as the number of
program blocks is displayed.

) C Data transfer;s cancelled.

FE 401
PGM Dir

PT 850
PGM Dir

If there are programs on the diskette with the same PGM number, they will
be written over.

Cancel data transfer

Directory of programs stored in the PQSITIP program memory

W12 Working with the POSITIP 850 Working with the POSITIP 850 W13



Enter the program number of the program to be transferred. If necessary. call up
the directory of programs on the diskette using the soft key FE 401 PGM Dir (see
"Program Output").

Installation

1 Connections and Controls (Rear of Unit)

ID plate

SohwareNumber

］ＺＺＺｔＧＭ］］ｾＭＢｌＮＺｴＺＺｲ］ｉ］ｇａ｡ｮｧ･ socketsX4. X3. X2. Xl

Inputs for linear
and angleencoders

Sub D cormeetion X41 IEXT) Conmtct,on fOf Sub,D Socket X31
External funct,ons protectIVe ground Data output

Sub.D socketXl 0
Input for
touchprobesystem

Start transfer of program from floppy disk unit to
POSITIP.cStart

Input

The buffer batteries (three AA size 1.5 V batteries) serve as a power supply fOf the
program memory. Exchange the batteries if the error message EXCHANGE
BUFFER BATTERY appears.

The unit must beswitched on during battery exchange to prevent erasure
of stored programs.

h is very important that you follow this sequence of steps
when installing the unrt for the first time.

Do not engage or disengage any conneclOrs while 'he unit is
under power.

W14 Working with the POSITIP 850 Installation 11



flCTUFtt.. POSITION _ BflSIC

Plu:FlpIIUET
}

X ｾ Xl - X • 0.000 ｬｨｾｯ )
y - X2 - Y • 0.000 ｉｺＮｾＢ )
z ｾ X3 - 2 • 0.000 Ih;O )
w- X4 -. ｾ • 0.000 ｉｺＮｾｯ )... P"4"5 ..1

l JJ-& 00 \\0_ aODDa

. .

'" 236*02

ｾ Ｓ ｾ ｟ Ｍ Ｌ Ｌ ｾ "\
929* 008·

1417-0r

I •<

ON
0°..
• 0

Machine
Axis Range Socket Screen Display

The unit is adapted to the machine tool by means of para-
meters. These parameters are described in section 1of the
Technical Description. The unit is delivered with preset
parameters to facilitate commissioning (see Technical
Description. section 1.2.4).

... Check whether there is a protectIVe ground for the power
connectlOO. An M5 threaded pm on lhe rear panel provides
an additional connection for protectrve ground.

... Connect power cable to the power input socket at rear of
unit and switch on power.

... Connect the KT 110 Edge Finder (available as accessory
Id.-Nr. 25102101) 10 the D-subminiature socket X10 on the
rear panel.
The PT 850 can also beconnected to the TS 120 Touch
Probe System (see Technical DescnptlOn. section 6).

After the reference marks have been crossed over there
should be no error message in the display.

If an error message is displayed. press the HELP key for more
information and then correct the error. Switch power off and
then on again .

If several errors occur at once you can display the error mes-
sages one after the other by repeatedly pressing the CE key.

Proceed in the following sequence to commission the
machine:
... SWitch on power (see section 1).
... Adjust desired screen image brightness WIth control on rear

panel.
... Select desired language. The menu fOf language selection

appears only once after initial switch-on.
... Press any key (except the HELP key).
... Choose BASIC mode of operation (see Working with the

POsmp).
... Press NO REF soft key. You need not traverse over the

reference points (ignore error messages).
... Use MOD key and the code number 95148 to access the op-

erating parameters (see Technical Descnptlon, section 1.2).
... OptimlZe operating parameters (see section 7).
... Switch power off and then on again.
... Cross over the reference marks (see Working with the

POsmp).

4 Connecting
the KT 110
Edge Finder

6 Switch-On and
Function Check

ｾ

5 Power
Connection

Error Messages

An angle brackel for mounting the PT 850 on a table is
available from HEIDENHAIN lld.-Nr. 25826101).

... Connect the encoders for the machine axes to the flange
sockets for encoder input on the rear panel (see illustration
on pageI1). Connect the machine axes to the l1ange sockets
according to the following table:

... Place the display unit in its intended location, The unit can
be fixed laterally to a base surface via its M4 tapped fixing
holes (see illustration for dimensions).

Example:

3 Connecting
linear and
Angle Encoders

2 Mounting the
POSITIP850

12 Installation Installation 13



7 Optimizing the
Parameters

14 Installation

You can adapt the functions of the POSrTlP to the machine tool
by optimizing the parameters. Proceed in the sequence given
in the following checklist. Write the aXIs designations of the
connected machine axes onto the checklist and check off each
point after you have completed the step.

Parameters which must be frequently changed during
machine operation are entered as user parameters (see Tech-
nical Descnption). If the KT 110 Edge Finder or the TS 120
3D-Probe System IS connected. the ball diameter must be
entered in the user parameters.

Checklist Para- Encoder Inputs/Axes
meter Xl I X2 I X3 I X4

Machine Axes

.. Are the encoders connected I I Iin the proper sequence
(see section 3)7

.. Do the axis designations of the P50: a a a aACTUAL POSmONdisplay match
the machine axes? Change if
necessary.

.. Check axis definition. The axes are P48.· a a a aset as linear axes. If a rotary axis is
connected (for a rotary table). the
axis must be set to "rotary". (The
rotary axis display can be switched
from degrees to degreeS/minuteS/
seconds via the user parameters).

.. Enter parameter value for reference P45,' a a a amarks (see Technical Description.
tab.. 1.33).

.. Set counting direction of the P4O: a a a amachine axes according to the
ｾ ｒ ｩ ｧ ｨ ｴ Hand Rule", Increasing
positive display values must
correspond to the positive direction
of machine axis traverse in relation
to the workpiece.

.. Approach a datum on the machine P 41: a a a atable and set the datum on the P42:
POsmp.Then move the table
parallel to theaxis and compare
the actually traversed length or
angle with the value displayed on the
POsmp.

.. Check display step P43: a a a a(see Technical Description. (linear)
tables 1.3.1 and 1.3.2). P44:

(angle)
.. Set the counting mode of the rotary P49: a a a aaxes (for rotary tables).

(Presetting = 3600) .

• The asterisk w'- signifies parameters which are specified according to axis by a
number behind the decimal point (e.g. 1.1. 1.2 etc.).

(For parameter descriptions see Technical Description, section 1.41,

Installation 15



Technical
Description

1 Parameters The operational characteristics of the POSITIP 850 can be
modified via user parameters and operating parameters. While
user parameters can be changed by the operator. operating
parameters are given a fixed setting which corresponds to the
details of the specific machine tool The parameters are given
a standard presetting in the factory

All parameters are In non-volatile storage {i. e.. they are not
affected by power interruptions}. All changes are effective
immediately!

1.1
User
Parameters

User parameters are parameters which must be entered or
changed frequently during normal machine operation. Press
the MOD key to call the menu for user parameters. 10 leave
the menu. press the MOD key again.

Menu: User Parameters

Soft Key

c
c
c
c
c

CurrenlSoft Key
Field Soh Key Column

USER PARAMETERS -I Ba L L I Sc:aLin; Radiu.. )Oi •. H •
I Too L ｉｬｳＧＮｾＱｮﾷＱ R.d1u.1I )Cia, V

a.u.d ｉ ｓ ｃ Ｚ Ｎ ｾ ｩ ｮ ［ Ｑ Radiu.. )RS-232C Z

LlnR Fd ｉ ｓ ･ ･ ｾ Ｑ ｮ ｧ ｬ Radius )RS-232C U

Opal'at, Sc:.Un; 0.1;1' •••
Param, OFF C.c: ima L
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1.1.1
Changing
User
Parameters

• Via soft key
Soft keys are used to change from radius to diameter dis-
play. from degrees to degrees/minutes/seconds display and
to select scaling factor ON or OFF.

• Changing user parameters via numerical input

Example: Ball Tip Diameter

Example: Radius or Diameter Display

c::EJ ==
Shift soft key field

ｾｉ Radius )10 the right
X

•
I

Radius )0 Switch to diameter ｾ ｉ Dia. )X display X

The -0- symbol for
diameter appears
next to the display
value.

T2 Technical Description

QC] ==
Shift soft key field

ｾ ｄDia.
to the right

•
I

Ball )0 Make menu selection ｾ Ball Diameter?

Dia. ball tip diameter 0.000

•
0 Enter numerical value. ｾ Ball Diameter?

for example 10
to

ｾ

I Sot ) 0 Set"lue ｾ ｉ Ball )Dia. Dia.

Ball tip diameter is
entered

Technical Description T3



1.1.2
Overview of
User
Parameters

1.2
Operating
Parameters

There are three groups of operating parameters:
ｾ P 1.1 to P 9.0 - configuration of the user parameters
.... P21.1 to P28.0 - presetting of the user parameters
.... P40.1 to P99.0 - operating parameters for machine interface

Selection via MOD key

Function Axis Change Input

Radius/DIameter X
y Soft key -
Z
W

Degrees Decimal or X
Degrees/min/sec y Soft key -

Z
W

Scahng Factor X
y Numerical input (0.100000 to
Z 9.9999991
W

Scaling Factor ON/OFF Soft key

Ball np Daameter Numerical input (0 to 199.999 mm)

Tool Daameter Numerical input ± (0 to 1999.999 mm)

Baud Rate RS-232-C Numerical input 110:150:300:600,
1200:2400:4800:
9600: 19200.
38400 baud

lme Feed AS-232-C Numerical input (0 to 99)

These configuration and settings are made once during com-
missiomng and then remain fixed.

Operating parameters can only be selected through the code
number 95148 and should not bechanged by the machine
operator. We recommend that you keep a vvritten copy of the
entry values for the operating parameters or store them on an
external data medium.

1.2.1
Accessing the
Operating
Parameters

• ｾ Menu for the user
parameters appears.

•
Oper.u. =Shift soft key field

ｾ ｉ Operat. )Param. to the nght
Param.

ｾ

@DC Select parameter ｾ Code Number?
Param. entry 0

ｾ

(For descriptIons of user parameters see secttOfl1.4.1)

If ·Olameter" or ·Scaling Factor ON" have been selected. the follOWing
symbols appear behind the display value:

0: Diameter display
!: Scaling factor active

o Enter code
number 95148 ｾ I--,C:.:o-,dc,',;:-N:::U-:;ffi:.:b.c"-=?--1

95148

T4 Technical Description

Set
Number C Set entry value

lrrrrrrr.. Access to operating
r parameters (for selec-

tion of operating para-
meters. see next page)

Technical Description T5



I
ｐｾｅｒａｔｴｎｇ ｐｾｑａＢｅｔｅｑｓ -, 1'°'" )
! ea. I&DTD )
, ｐＢﾷｩＮｾﾷＢＯＧｾｬ )1.2 ll.dL .../O'a.:2 t

ＬＮＢＮｌｾＧＢＧＧＧＧ [;1
)• .., Radiu./D.a. 3 1 ..

,.....t ......, ｾ, ... 1iI.dl ......al•• • I .j. )Po"l\'''''' IJI

• Changing operating parameters by entering numerical
value

• Changing operating parameters with the horizontal
soft arrow key

The frame in the parameter line indicates
the current parameter entry value. Press
the soft key to bring the next parameter
entry into the frame.

Example: P 25.0 ball diameter
Enter numerical value (e,g. 5).

Pressing the soft key Enter transfers the
entry value; the next parameter is then
displayed.

--------'-)

o
EJ

Changing
Operating
Parameters

•

Input lineDtalog hne

Pressing the MOD key calls the user parameters to the display.
These parameters are located in soft-key fields in a certain
arrangement of field positions. The field positions are indicated
by the numbers in the illustration below. (Factory presetting as
it appears alter SWitch-on.)

Selecting
the
Operating
Parameters

• Selection via vertical soft arrow keys

Select desired operating parameter
with vertical soft arrow keys. 1.2.2

Configuring
the User
Parameters

Enter )

--------'

Pressing the soft key Enter transfers the
entry value; the next parameter is then
displayed.

• Selection via GOTO

Set
PMTRNR.

I GOTO

o
) Press soft key (the last selected

parameter number will appear in the
input line).

Enter desired parameter number.

Select operating parameter.

UIIIl PAIlA"IT ｾ -ｉｉＢｾｌ II'eAU"1I ｉｒＮ､ｾＢＢ )Dl.. 11

I ｔｯｯｾ 11"':"'1 ｉＢ､ｾＢＮ )ate.

' ...d ＱＱ＼ﾷｾＱＢＧＱｉＱ Ihdt" )RI-U:2C

Ll .... I'd ｉ ｓ ｣ Ｎ ｾ ｬ Ｂ ｬ ｉ ｬ ｉ ﾷ ﾷ ､ ｾ Ｂ Ｎ )1iI1-UZC

0,.••• 1.. IcaLI"1I1 ｉ ｾ ﾷ ｉ ｉ Ｇ •••,....... a" DscI". L

The field position of any user parameter can be changed by
means of the operating parameters P 1.1 to P9.0. (Exception:
field position 15 - operating parameters.) By entering a posi-
tion of O. the selected user parameter can be locked from
access.

T6 Technical Description Technical Description T7



Changing the
Field Position

Example:

.. First you must gain access to the operating parameters
using the procedure described above in point 1.2.1. Then
select the desired salt-key field.

You wish to transfer the parameter in field position 14 to field
position 13.

The overwrrtten parameter (Baud RS-232C) canbe re·
entered into the table as follows:

ｾ Repeat procedure for access to operating parameters and
select the ovelWrilten parameter (P 7.0 Baud Rate RS-
232C). This parameter has assumed the Position: 0,

Original Display

o
I 1

( 1 I
I 1

Baud
RS-232C
Line Feed
RS-232C

Access to user parameters via the MOD key can be locked by
entering Position: O.
Note: Locked user parameters can only be changed via the
operating parameters P21, 1 to P28.0.

If you wish to transfer the locked user parameter (P 7.0) to the
vacant field position 14. then enter the field position 14 for this
parameter,
The parameter that was originally in position 13 is now in posi-
tion 14 and vice versa.

ｾ Select the parameter in field position 14 (factory preset 10
P 80)

ｾ Enter the new field position (position 13) with numeric key-
pad and press the soft key Enter.

Pressing the0 key recalls the menu for the user para-
meters.

Procedure

New Display

1 1

:==1
1

1=1

The parameter which was origI-
nally d,splayed In field 14,5 now
In field 13 and has overwritten
the parameler originally ''1 field 13
(Baud RS-232-CI. Field 14;5
vacant

Line Feed
RS-232C

I

1.2.3
Presetting
the User
Parameters

User parameters can also be set with the operating parame-
ters (P21.1 to P28.0). This makes it possible to change locked
user parameters. Changing these parameters is effective
regardless of whether they are changed in the 'User Parame-
ters' menu or the "Operating Parameters' menu.

OPERATING p.clRAMETEQS -··'P5#H.. I ＦＺｾＱＮＮ t ),

ｾＢｾＢｮ
IGOTO I

;."'''£0;•.

I t I"21.2 R.d.l"./O" • ,
I R"ll". I 01•.

"21.3 l;!.dl"./O ••• ,
I .. )I hdI". I 01•.

"21,. l;!.dl"sIOI •• •
I

.j, )I R.".". I 0...
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1.2.4
Overview of
Operating Parameters I!J)

Function Parameter Axis· v Entry··

Radius/Diameter Xl P 1.1 X 1
RadiuS/Olameter X2 P 1.2 y 2
Radius/Diameter X3 P 1.3 Z 3
RadiuS/Diameter X4 P 1.4 W •
Angle Format P2.0 5
Scahng Factor Xl P3.1 X 6
Scaling Factor X2 P3.2 y 7
Scaling Factor X3 P3.3 Z 8
Scaling Factor X4 P3A W 9
Scaling Factor ON P4.0 10
Ball Diameter P5.0 11
Tool Diameter P60 12
Baud Rate RS 232-C P70 13
Line Feed RS-232-C PB.O

"Mode of Operation P9.0 0
Radius/Diameter Xl P 21.1 X radius,

Radius/Diameter X2 P21.2 y diameter

RadiuS/Oiameter X3 P21.3 Z
Radius/Diameter X4 P 21.4 W

Angle Format P22.0 degrees decimal,
degreeS/min/sec

Scaling Factor Xl P23.1 X 1.000000
Scaling Factor X2 P23.2 y (0.100000 to

Scaling Factor X3 P23.3 Z
9.9999991

Scaling Factor X4 P23.4 W

Scaling Factor ON P24.0 OFF, ON

BaU Diameter P25.0 10.000 (0 to
199.999 mm)

Tool Diameter P26.0 0.000 ± (0 to
1999.999 mm)

Baud Rate RS-232-C P 27.0 9.600(1l0. 150.
300.600.1200.
2400.4800.
9600. 19200.
38400 baud)

Une Feed RS-232-C P2B.0 1 (0 to 99)

no Technical Description

Operating Parameters (cant'd.1 I!J)
Function Parameter Axis· v Entry··

Counting Direction Xl P40.1 X normal. inverse

Counting Direction X2 P40.2 y

Counting Direction X3 P40.3 Z
Counting Direction X4 P40.4 W

Signal Period Xl P41.1 X 4 IJm. 10 IJm,

Signal Period X2 P41.2 Y 20 IJrn, 40 IJm.

Signal Period X3 P41.3 Z
100 IJm. 200 IJm

Signal Period X4 P41A W

Line Count Xl P 42.1 X 1800, 3600. 9000.

Line Count X2 P42.2 Y 18000.36000.
72000

Line Count X3 P42.3 Z
Line Count X4 P42.4 W

Linear Subdivision Xl P 43.1 X lOO. Ba, 50. 40.

Unear Subdivision X2 P43.2 Y 20.10. B. 5. 4. Ｒｾ

Unear Subdivision X3 P43.3 Z
1.0.8.0.5.004.0.2.
0.1 (depends on

Linear Subdivision X4 P43.4 W grating period
set)

Angle Subdivision Xl P44.1 X 100. 50. 25. 20.

Angle Subdivision X2 P44.2 y la. B. 5. 4. 2.5. 2.

Angle Subdivision X3 P44.3
1. 0.4. 0.2

Z (depends on
Angle Subdivision X4 P44A W line count set)

Distance Coding Xl P45.1 X none. 500. 1000.

Distance Coding X2 P'5.2 y 2000

Distance Coding X3 P45.3 Z

Distance Coding X4 P45A W

(For deSCription see section 1.4.2)

For the sake of simplicity, the axis designations are assumed to be those set in
parameter P50.* (Xl= X. X2 = Y, X3 = Z. X4 = W), Xl, X2. X3, X4 are the corre-
sponding designations of the encoder inputs (see back of unit).

Factory presellings are indicated in bold type.

Technical Description nt



Operating Parameters (cont:d.l /ll)
Function Paramete Axis· -V Entry··

Monitoring Xl P46.l X off. on

Monnoring X2 P46.2 Y

Monitoring X3 P46.3 Z
Monitoring X4 P46.4 W

Linear Correction Xl P47.1 X ± (0 to

Linear CorrectIOn X2 P47.2 Y 99999 ｾ ｭ Ｏ ｭ Ｉ

Lrnear Correction X3 P47.3 Z
Linear Correction X4 P47.4 W

Axis Definition Xl P48.1 X off. linear, rotary

AxIs Definition X2 P48.2 Y

Axis Definition X3 P48.3 Z
Axis Definition X4 P48.4 W

AngleCounting Mode Xl P 49.1 X 3600, ± 1800.

Angle Counting Mode X2 P49.2 Y ±=o

Angle Counting Mode X3 P49.3 Z
Angle Counting Mode X4 P 49.4 W
Axis Designation Xl P50.1 X A. B. C. U. V. W.

AxiS Designation X2 P50.2 Y X. Y.Z

Axis DeSignation X3 P50.3 Z
Axis Designation X4 P50.4 W

AxiS Combination P51.0 off. 1+4. 2+4.
3+4.1--4.2--4.
3--4

Dialog Language P52.0 2 languages can
beselected (see
section 1.4.2)

Bolt Circle Plane P53.0 XIV. YIZ. Z/X
Mirror Graphics P54.0 off, vertical

and/or horizontal

Direction of Rotation. P 55.0 normal, inverse
Bolt Circle Graphics

Zero Range X1 P56.1 X 0

Zero Range X2 P56.2 Y (0 to 99.999 mm)

Zero Range X3 P56.3 Z
Zero Range X4 P56.4 W

TI2 Technical Description

Operating Parameters (cont'd.) tfJJ
Function Parameter Axis· ｾ Entry··
Display Freeze P57.0 off, concurrent

stopped
Dlstance-To-Go Mode P58.0 bar. actual value
Sleep Delay P59.0 15

5to 98 min.
99 = no protective
standby mode

Counter Application P99.0 milling. turning
(For descnptlon see section 1.4.2)

For the sake 01 simplicity. the axis designations are assumed to be those set in
parameter P50.· (Xl =X. X2 =Y, X3 = Z. X4 = W). Xl, X2, X3. X4 are the corre-
sponding designations of the encoder inputs (see back of unit).

Factory presetlings are indicated in bold type.

Technical Description TI3



1.3
Tables
1.3.1
Display Step. Signal Period and Subdivision Factor for Linear Encoders

SignalPeriod 4"m l'O"m I 20"m I 40"m I100"m 1200"m
DisplayStep Subdivision Factor

0.00005 mm/O.OOOOO2 in. 80 - - - - -
0.000' mmlO.000005in. 40 '00

0.0002 mm/D.OOOOl in. 20 50 100 - - -

0.0005 rnmfO.OOOO2 in. 8 20 40 80

0.001 mm/0.00005 ,no 4 10 20 40 100 -
0.002 mm/O.OOOl in. 2 5 10 20 50 100

0.005 mm/OJX)02 in. 0.8 2 4 8 20 40

0.01 mm/00005 ,no 0.4 1 2 4 10 20

0.02 mm/D.OOl in. 05 1 2 5 10

005 mm/O.D02 in. - 02 04 0.8 2 4

0.' mm/D.D05 in. o, 0.2 0.4 1 2

1.3.2
Display Step, line Count and Subdivision Factor for Angle Encoders

line Count 7200013600011800019000 3600 1800

Display Step

Degrees Degrees! Subdivision Factor
Decimal Min/Sec

O.QOO1° 0"00·0'· 50 '00
0.0002" 0"00·0'· 25 50 '00 - - -
0.0005° 0"00·01· 10 20 40

O.(X)l° 0"00·05· 5 10 20 40 - -

0.002" 0"00·05· 2.5 5 10 20

0.005° OOO')"lO· 1 2 4 8 20 -

0.01° 0"00·30· - - 2 4 10 20

002" 0"01· - 5 '0
0.05° 0"05· - - - - 2 4

0.10 0"05· - 1 2

0.50 0"30· - - - - - 04

1.0" ,0 - - 0.2

n 4 Technical Description

1.3.3
Distance-Coded Reference Marks

linearEncoder Max. Traverse for Recovery of Parameter
the Datum

No distance-coded Depends on position of the encoder P45:= none
reference marks

LS10lC lQmm P45." - 1000
LSl07C 20mm
LS 303C
LS 403C
LS 404C
LS 603C
LS704C

ULS 300C 10 mm (grating period 10 J,Jm)
20 mm (grating penod 20 J,Jm)

LID 311C 20mm P45:-2000
LID 351 C

Angle Encoder Max. Rotation for Determination Parameter
of the Absolute Position

No distance-coded 1rotation P45.· - none
reference marks

ROD 250C(180001 20" P45: -1000
RON 255C(180001
ROD 700C(180001
ROD 800C1180001

ROD 700C(360001 10"
ROD 800C(360001

ROD 700C(90001 20" P45: - 500

Technical Description ns



1.4
Parameter Description

1.4,2
Operating Parameters P

1.4.1
User Parameters

Radiusl
Diameter

Angle Format

ScalingFactor

Scaling Factor
OFF/ON

Ball Tip
Diameter
(Probing)

Tool Diameter

BaudRate
RS-232-C

line Feeds
A$-232-C

Special Case:
Mode of
Operation

With this parameter you can select radius or diameter display
for linear axes.
If you select diameter, the symbol "0" will appear behind the
display value.

The display for a rotary axis can be switched between degrees
decimal and degrees/minutes/seconds.

With the scaling factor you can enter a correction to the
workpiece to be machined. The correction range is
(0.100000 to 9.999999). A scaling factor greater than 1will
enlarge the workpiece. while a scaling factor less than 1will
reduce it. You can enter a separate scaling lactor for each axis.

By entering scaling factor OFF. all scaling factors are deactivated.
When scaling factor ON is entered. the symbol T appears
behind the display value,

In the probing edge operating mode the position value must be
corrected by the radius of the ball tip.
The entry range for the ball tip diameter of the edge finder is
010 199.999 mm.

The tool diameter can be entered in the user parameters and
in the operating mode PROGO (single block. automatic and
teach-In). The tool diameter value last entered becomes effec-
tive automatically whenever radius compensation is entered.

With this parameter you can set the data transfer rate (baud
rate) for the data interface (see section 2.3).

With this parameter you can set the number of additional line
feeds (blank lines) between values for an external device
(maximum of 99 line feeds),

This parameter is not configured as a user parameter in the
factory presetting. With the Mode of Operation parameter you
can choose among the BASIC. EXPERT and PROGO modes
of operation via the MOD key without switChing the unit off.

The Mode of Operation user parameter is only active if operat-
ing parameter P 9,0 is configured as a user parameter (see
section 1.4.2),

P,:
to P9.0

Special Case:
Parameter 9.0
Mode of
Operation

P21.4

to P 28.0

P40:
Counting Direction

P41:
Signal Period

In the following description. axis·specific parameters are
indicated by a parameter number with decimal point and
asterisk (example: P1').

The asterisk signifies the axis-specific designation after the
decimal point (e. g. P 1.1. P 1.2 etc.),

Parameters which are not axis-specific are indicated by a 0
behind the decimal point (e.g. P 5,0),

The ·User Parameters- menu is configured by entering posi-
tions in the operating parameters P l' to P 9.0. The user para-
meters can be configured in any desired sequence within the
positions 1-14. Position: 0 locks the respective parameter from
access via the MOD key (see section 12.2).

In order to prevent an inexperienced operator from making
mistakes. the mode selection (BASIC. EXPERT. PROGO)
should be made accessible immediately after switch-on and
then remain unchangeable during machine operation. The
parameter P 9.0 is therefore not active as a user parameter
(position = 0). If parameter P9.0 is configured as a user
parameter. the operating mode can be selected both before
and during machining.

With parameters P 1: to P 8.0 as user parameters. all 14 freely
selectable field positions are occupied. If you wish to define
parameter P 9.0 as a user parameter. you must overwrite an
already occupied user parameter (e.g. parameter 8.0 Line
Feed).

User parameters can also be set in the operating parameters
(P 21.1 to P 28.0L making it possible to change even locked
user parameters. Changing these parameters is effective
regardless of whether they are changed in the ·User Parame-
ters· or in the "Operating Parameters· menu. (For description.
see section 14.1)

With parameter P40.* you can set the counting direction sep-
arately for each axis.

The signal period of the connected encoder must be entered
in parameter P 41. 4

•

If linear axis movement is measured using a rotary encoder
with nut and spindle. the signal period must be calculated with
the following formula:. .
S' I P . d [ 1- Spindle Pitch [mm)·1000

Igna erlo IJm - Line Count

Line count (P 42.*) and angle subdivision (P 44.·) are neces-
sary only for rotary axes. For linear axes whose traverse is
measured via rotary encoders with nut and spindle, the axis
must be defined as a linear axis in parameter P 48, *.

n6 Technical Description Technical Description n7



P42,·
line Count

P43,-
linear
SUbdivision

The line counts 01 rotary encoders connected to rotary axes
must be entered in parameter P 42.-,

The subdivision factor is entered in parameter P ＴＳＮｾＮ The sub-
division factor determines the display step and depends on the
setting of the signal period (see Table 1.3.1).

P48:
Axis Definition

Parameter P 48: defines whether the axis input is inhibited
(oft) or the axis functions as a linear or rotary axis.

For unused encoder inputs enter off in parameter P48.'.

The angle subdivision determines the display step for rotary
axes and depends on the line count setting (see Table 1.3.2).

linear Compensation Parameter Input Range
"Lengthening" the encoder P47: 0 to + 99999 [I-lm/m]
"Shortening" the encoder P47: 0 to - 99999 [jJm/m]

Parameter P 45: defines whether the display unit is to evalu-
ate signals from encoders with single or with distance-coded
reference marks. For encoders with single reference marks
enter none in parameter P 45.". For distance-coded reference
marks the entry value depends on the encoder model {see
Table 1.3.3l.

With parameter P 46. ｾ on, the corresponding encoder input
signal is checked for the following errors:
• excessive traversing speed
• cable break
• measuring signal error
These errors are then indicated in the visual display.

Parameter P 49: defines the way in which angular measure-
ments are displayed.
Possible settings: 360". ± 180". ± 0</>.

Parameter P 50: defines the assignment of axis names to
inputs.
Possible settings: A, B, C, U. v. W. X, Y, Z.

Parameter P 51.* permits the following settings:
off, no combination
1+4' Axes Xl and X4 added and displayed on axis Xl
2+4; Axes X2 and X4 added and displayed on axis X2
3+4; Axes X3 and X4 added and displaye? on aXIs X3 .
1-4' Axis X4 subtracted from Xl, result displayed on aXIs X1
2-4: Axis X4 subtracted from X2. result displayed on axis X2
3-4: Axis X4 subtracted from X3. result displayed on axis X3

The dialog language can be chosen from .two available
languages. Which two languages are available depends on the
program number:

Program No. Languages

246060 German English

246061- French English

246062 Dutch English

246063 Italian English

246064 Spanish English

246065 Danish English

246066 Swedish English

246067 Finnish English

246068 Turkish English

246069 German French

246070 Dutch French

P51.0
Axis Combination

PS2.0
Dialog Language

P49."
Angle Counting
Mode

PSO:
Axis Designation

- 200 jJm

- 200 jJm

619.876 mm
=-124jJm

Conversion to 1 m measuring length
-124 fJm . 1000 mm

620mm

Correction factor

Machine error can be measured with the aid of a comparator
measuring system (e.g. VM 101 from HEIDENHAIN). These
errors can be entered in parameter P 4 7. ｾ as a linear correc-
tion factor in parts per million (ppm) measuring length.

Example: Measuring length 620 mm
Value actually measured
(e.g. via VM 101)
Difference

P44,-
Angle
Subdivision

P4S."
Distance
Coding

P46.-
Monitoring

P47."
linear Correction

PS3.0
Bold Circle Plane

Parameter P 53.0 defines the working plane for the bolt hole
circle function.
Possible settings: XfY, Y IZ, Z/X

ns Technical Description Technical Description n9



" The deSIgnations TXD. RXO Indicate negatIVe levels for 1.

POSITIP is equipped with a data interface according to EIA
standard RS-232-C (CCITT standard V.24}.

The data transfer code is ASCII with even parity bit. The
RS-232-C dala inlerface is designed for serial data transfer;
devices wi!!lParallel data interlaces cannot beconnected.
Levels for TXO and AXO (negative level for T):

Logic Level Working Level

·1-:-3V 15V 5V ... 15V...
·0·:+3V... + 15V +5V ... +15V

, • . .
ｾＢＬＬＢ 0°,,°""0°0°0"::,,00":N RS-232-C/V.24 port, " . •

Contact No. Signal Meaning

1 CHASSISGND ProleetNe Ground

2 TXO' Transmit Data

3 RXO' Recerve Data

4 RTS Request To Send

5 as OearTo Send

6 OSR Dala Set Ready

7 SIGNALGND Signal Ground

8 19 (vacanl)

20 OTR Data Terminal Ready

21-25 (vacant)
..

2.2
Pin Layout!
Signal
Description

2 RS-232-CN.24
Data Interface

2.1
Definition of the
RS-232-CN.24
Interface

Display at the bolt hole circle graphics can be set in parameter
p 54.0 In the case that it deviates from the normal coordinate
system.
off: no mirroring
ver: the vertical coordinate axis is mirrored
hor: the horizontal coordinate axis is mirrored
ve + ha: both coordinate axes are mirrored

When an axis is mirrored. thedirection of rotation fOf hole
numbering is changed in the graphics.

Depending on the selling of parameter P 54.0. parameter
p 55.0 defines thedirection of rotation 01 the holes In the bolt
hole Circle graphics_
normal: direction of rotalion (in Ihe graphics) is from the first

to the second axis.
inverted: directIon of rotation (in the graphics) IS from the

second to the first aXIs.

Parameter P 56." defines a range around ·zero· in whIch a zero
crossover signal will begenerated (see External functIOns.
sectIOn 4).
Input range: 0 to 99.999 mm.

The current measured value is stored and output over the
RS-232-C data interface WIth every storage procedure (CTRL
pulse. conlact). The display on the screen can be set with
parameter P 57.0:
off: the display is 001 slopped dunng a storage

Signal
concmt: the display is stopped only for the duration of the

slorage signal
stopped: the display is slOpped. but IS updated by every

storage signal

In the distance-to-go function. the actual value can bedis-
played Instead of the graphic positioning aid.
bar: graphic positioning aid
actual value: display of the absolute position in smalt type

beneath the distance-to-go display.

Parameter p 59.0 allows input of a delay time (In minutes) for
protective standby mode. If no keys are pressed and no axis
movements take place for the length of time entered as the
delay time. the screen image is reversed. This prevents screen
burning.
5 - 98: delay time in minutes

99: no protective standby mode.

With parameter P 99.0 the POSITlP 850 is set up either for
milling or lor turning.

P56.·
Zero Range

P54.0
Mirror Graphics

P55.0
Direction of
Rotation.Bolt
Circle Graphics

P57.0
Display Freeze

P58.0
Distance-To-Go
Mode

P59.0
Sleep Delay

P99.0
Counter
Application
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2.3
Connection of
External Units
(Wiring)

The connecting cables must beWired In accordance with the
type of data deY1ce employed. Pin layouts are sometimes non-
standard.

frequentty used wiring:

Complete wiring

2.'
Data Transfer
Rate{Baud Rate}

The baud rate indicales the number of bits which can be trans-
ferred per second.

Peripheral devices muSt be fully able to process the selected
baud rate in order to avoid errors in data transfer. The desired
baud rate is selectab!e under the user parameters (via the
MOD key). The selected baud rate must be identical to the
baud rate of the peripheral device.

RS-232·C Connection
of POSITlP 850

FE 401 or
External Device

In FE mode (for the FE 401 Roppy Disk Unit from HEIDEN-
HAIN). the data transler rate is always 9600 baud regardless
of the baud rate set via the MOD key.

CHASSIS ONO , , CHASSIS ONO 2.5m; 2 :::::=x::=:: 2 m;
RXO 3 3 RXO DataFormat

'"
, :::::=x::=:: , ",CTS , , CTS

O'R 6

3E 6 OSA
SIGNAL ONO 7 7 Ｇｾｎａｃ GNQ

OTA 2Q 2Q OTA

Signals RlS. eTS.DSR and OlR must have working level T
(+ 5 to + 15 Vj for data transfer.

Simplified wiring

The individual S DID D D D D D P S S
characters consist
of

Start bit

7 Data brts

Even parity bit

2 Stop bits

Theconnected unit must be set to "even parity- because 01
the error monitoring employed In this output. A data transfer
cable (Id.Nr. 242869 ..) is available from HEIDENHAIN.

RS-232-C Connection
of POSITIP 850 External Device

CHASSIS GND , • • , CHASS" ONO
",0 2 :::::=x::=:: 2 ",0
fixo 3 3 AXO
RTS ,

:::=:J • , RTScr, , • , cr,
OSR 6

3----: 6 OSR
SIGNAL ONO 7 7 Ｇｾｎａｃ ONO

OTA 2Q 2Q OTA

Signals AlS. CTS. DSR and OTR havepermanent working level
T 1+5 V to +15 V) due 10 bridges 4/5 and 6/20.
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3 Data
Transfer

Measured values, part programs and operating parameters
can transferred over the PT 85O's RS-232-C data interface.
The data interface can operate with two different dala transfer
protocols:

... External data transfer protocol (EXT) for primers. punching
umts. readers and other penpherals.

3.1
Measured
Value Output

The current display value can be transferred over the
RS-232-C data interface to peripheral equipment such as a
printer. After an external storage command. the measured
value is output (for a maximum of 4 axeslthrough an internal
buffer. The storage signal can be generated via the RS-232·C
interface or via the -external functions·.

ｾ ｬ =1J!,==it,
Ttrne po,nt01 storageｴ ｾ Ｂ Ｂ

" ｾ

tD
Dataoutput

When the control character CTRL B (= STXl is transmitted. a
storage signal is generated and the measured value is trans-
mitted over the TXD output of the RS-232-C data interface.
The duration of data transfer depends on the selected baud
rate, the number of axes and the number of line feeds.

t 1 s:0.5 ms
t2 ::iii30ms+(5msxN)
t3&: Oms

_176xM+ILxl')s
to - Baud rate

3.1.1
Storage via
RS-232·C
Interface

Select FE or EXT protocol vIa the arrow keys In the corre·
sponding menus.

.... FE data transfer protocol (FEl for the HEIDENHAIN FE 401
Floppy Disk Unit or a suitably adapted computer.

Data Transfer StartData Transfer
Protocol With

Measured value EXT RS-232-C interface
output ICTRL BI

Ext. functIons
(pulse. contact)

Program "FE or "EXTERNAL INPUT"
input EXT menu

Program "FE or "EXTERNAL OUTPUT"
output EXT menu

Input and output "FE or ｾ ｏ ｐ ｅ ｒ ａ ｔ ｉ ｎ ｇ

of operating EXT PARAMETERS- menu
parameters

.

L = Number of line feeds
M "'" Number of axes
N = Number of rotary axes (degreeS/min/secl

Interruption
of Data Transfer

The receiving device can interrupt and restart data transfer by
.... StarVstop via the RXD input of the data interface

DC3 = X OFF = CTRL S: interrupt data transfer
DC1 = X ON = CTRl Q: resume data transfer

.... Control line CTS
After the stop signal CTS or the stop character DC3 has been
received. no more than 2 additional characters can beoutput.
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SlOrage signal H
ｾf-----J

Actual storage " Time point of storage

" t-!>.-
TXO

'0
Data output

tt ::; 0.8 I.lS Delay between storage signal and
actual storage (pulse)

t, ::; 4.5 ms Delay between storage signal and
actual storage (contact)

te 0i::1.2ms Input signal (pulse)
te 0i::7ms Input signal (contact)
t2 .:5i 30 ms + (5 ms x N)
t3 Oi:: Om,

to
176 x M + (L x 11) s

Baud rate

L = Number of line feeds
M = Number of axes
N =Number of rotary axes (degrees/min/sec)

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

Depending on the axis definition, the characters for measured
value output are generated in the following order:

3.1.2
Storage via
External Functions

Contact closing against 0 V on the 25-pole D-subminiature
socket X41 causes a storage signal to be generated and the
measured value to be transmitted over the TXD output of the
RS-232-C interface. The time required for data transfer
depends on the selected baud rate, the number of axes. the
number of line feeds and the type of storage signal (pulse or
contact).

3.1.3
Sequence of
Character Output

Sequence of Character Output (example for linear axis)

Output IX + 5 8 4 1 2 9 0 7 R <CR) (LF>

Axis designation ｾ I
Equal sign
Algebraic sign
Places before decimal point (2 to 7)
Decimal point
Places after decimal point (l to 6)
Unit of measure
(blank space for mm, " for inch)
• radius (= R)
• diameter (= D)
Carriage return <CA)
Une feed (see user parameter "Line Feeds") <LF)

• In the "distance-ta-go" function,
• for radius display a lower-case r is output
• for diameter display a lower-case d is output

Output C 1260 0000 W <CR) (LF>+

Axis designation ｾ I
Equal sign
Algebraic sign
Places before decimal point (4 to 8) -
Decimal point
Places after decimal point (0 to 4)
Blank space
'W for angular
Carriage return (CR>
Line feed (see user parameter "Line Feeds") <LF>

• In the "distance-to-go" function, a lower-case w is output for angular measure"
ment.

The transit time of the encoder signals from input to the internal
buffer is approximately 4 IJs. The measured value which is
stored is therefore the value which existed approximately 4 IJS
prior to the time point of storage.
(For description of the "External Functions". see section 4.)
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(Example for rotary axis/degree-minutes-seconds display)

Output C + 360 23 45 W <CR. <IF> I

Axis desIgnation --.J I L,J L-l

Equal sign
Algebraic sign
Degree display (3 to 8)
Minute display (2 or none)
Second display (2 or none)
Blank space
'W for angular
Carriage return <CA)
line feed (see user parameter -line Feeds·) <lFl

• In the "distance·lo-go" function, a lower-case w is output for angular measure·
ment.

If the linear or angle encoder is defective. no dIsplay values are output. For the
algebraic slQn and the display value. question marks -r are output.

3.2
External Input/
Output of
Programs

3.3
Input/Output of
Operating
Parameters

In the PROGO mode of operation. it is possible to read pro-
grams into or out of POSITIP over the AS·232·C data interface
(see Working with the PQSITlP 850).

Operating parameters can be input and output over the
AS-232·C data interlace. Printers connected to the PT 850
must be equipped vvith a serial AS-232-C interlace (for the
data format see the Technical Descnption. section 2.5).

Programs and operating parameters vvith the same program
number can be stored with the FE 401 Floppy Disk Unit from
HEIDENHAIN. When loading operatIng parameters. POsmp
automatically generates program number 850unless a differ-
ent number is entered.

Sequence:
.. Select operating parameter (see section 1.2).. 11Select page 2 (menu for parameter inpuVoutput)

.. Cl=Set interface to FE (FE 401 Floppy Disk Unit) or
EXT (for printer or other penpheral device).

In FE mode. the data transfer rate is always 9600 baud. inde·
pendent of the baud rate set via MOD. When EXT is selected.
the baudrate set via MOD for printer output 1$ effective.

Param.
Output

Param.
Input

Operating parameters are read out
with program number 850.

Operating parameters with program
number 850 are read in.

FE 401
PGM Dir

T28 Technical Description

If you do not wish to input or output the operating parameters
With program number 850.then the desired program number
must be entered before presSing the ｾ ｐ ｡ ｲ ｡ ｭ Ｎ OutpuC and
ｾ ｐ ｡ ｲ ｡ ｭ Ｎ ｬ ｮ ｰ ｵ ｴ ｾ salt keys.

Displays the program directory of the
FE 401.During read-In of the directory.
the dialog Reading FE Directory: is
displayed,

.E) Data"ansle'" temHooted.
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4 External Functions

4.1
Pin layout X41 (EXTJ (25·pole D-Subminiature Socket)

Pin Assignment Duration of pulse!
contact closing

1/10 QV
2 E Set axis 1 to zero ｴｾＱＰＰｭｳ

3 E Set axis 2 to zero t;;;:100ms
4 E Set axis 3 to zero t;;: lOO ms
5 E Set axis 4 to zero t ii: lOO ms

14 A Zero crossover aXIs 1
15 A Zero crossover axis 2
16 A Zero crossover axis 3
17 A Zero crossover aXIs 4
21 A EMERGENCY STOP
22 E Storage pulse tiii:1.2IJs
23 E Storage contact tiii:7 ms

4.3
Storage
(Pulse. Contact)

4.4
Zero Crossover
Signal

Technical
Data

Permissible
load Types

Contact closing against 0 V (pin 1or 10) causes a storage sig-
nal to begenerated and a measured value to beoutput over
the RS-232-C data interface (see section 3.1.2).

A zero crossover signal is produced when the display value of
the corresponding axis is zero. A zero recognition range (0 to
99.999 mm) can be entered in parameter P56:. If the zero
recognition range is moved over Quickly. signal duration is ap-
proximately 180ms.

Open-collector output
Zero crossover signal active HIGH (open-collector lransistor
inhibited).
Resistive load
Inductive loadonly with Quenching diode
High level output voltage UoH S 32 V
(32 V = absolute maximum value of the voltage applied over
external resistor or relay}
Low level output voltage UoI.. S 0.4 V al I.:.l S lOO mA
Low level output current loL S lOO mA
(100 mA = absolute maximum valuel
Signal triggering delay tan= 60± 20 ms
Signal duration ts = lOO ms

E = Input
A= Output

4.2
External Zero
Reset

The inputs (pins 2. 3. 4. 5) are active LOW (open = high level).
UeH ;:: 3.9 V (max. 15 V)
Vet. :s:0.9 V at -I.tL S 6 mA
Switching via TIL components (e.g. SN 74LSXXj is made pos-
sible by an Internal 1 kO pull-up resistor. Contact closing
ag.ainst 0 V (pin 1or 10) clears display 01 the corresponding
aXIs.

External zero reset is only possible dUring display 01 actual
position.

4.5
EMERGENCY
STOP Signal

Technical
Data

Permissible
load Types

If a critical error occurs within POSITIP, the EMERGENCY STOP
signal is sent over an open-collector output.

Open-collector output
EMERGENCY STOP signal active HIGH (open-collectQf
transistor inhibited),

Resistive load
Inductive load only with quenching diode
High level output voltage UoH S 32 V
(32 V = absolute maximum value of the voltage applied over
external resistor or relay)
Low level output voltage UoL S 0.4 V alloL :Si lOO mA
Low level output current 101..::$ 100 mA
(100 mA = absolute maximum value)
Signal triggering delay t.n :Si 50 ms
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5 linear and
Angle Encoders

5.1
layout of Encoder
Flange Sockets
X1- X4

All HEIDENHAIN linear encoders with sinusoidal scanning
signals and single or distance-coded reference marks can be
connected to PO$ITIP.

Possible signal periods for linear encoders:

4.10.20. 40.100and 200 ｾｭ

Possible line counts for rotary and angle encoders:

1800.3600.9000.18000.36000 and 72000

The display step is adjusted to the signal period of the con·
nected hnear encoder via parameter P 43.' Subdivision. For
rotary axes Ihe display step is adjusted to the line count of the
connected rotary/angle encoder via parameter P 44,' Angle
Subdivision (see section 1.4).

6 Connection of
Probe Systems

KT 110
Edge Finder

Technical Data
KT 110

The PT 850 has been factory-prepared for connection of the
HEIDENHAIN KT 110 2D·Edge Finder and the TS 120 3D-Probe
System. In the EXPERT and PROGO modes of operation. the
PT 850 can utilize its software for evaluation of the scanning
signals. Select the PROBE menu WIth the function Ｍ ｐ ｲ ｯ ｢ ･ ｾ Ｎ

The HELP key calls up the appropriate HELP screens with
informatton and guidance on using thiS menu.

The KT 110 2D-Edge Rnder is used for problng electricalty con-
ductive matenals. The KT 110 is inserted Into a 20 mm collet.
Connection IS via the Xl 0 D-subminlature socket on the rear
panel of the PT 850.

Minimum duration of scanning signal: t ii: 5 I..lS
Interval between two probes: t ii: lOO ms
For a complete technical description. please (efer to the oper-
ating instructions for the KT 110.

Basic Circuit Diagram

O'5ubm,niatureconneclo<
ContactOes<gnatro'l 3 4 1 2 5 6 7 8 9

+ - + - + - + -
Ass'Onment ""'" U, Measunng Measl,lrll1g Reference ShIeld·,."" C, ""'" C.. sognal ..

lOO ell 190"el.) I..,
r-,,,,,,,
L_

•
500

"">le------- -- .. Ｍｾ ｾＧｾＧｾＮ --I'
,.0 ....

. ｾＮｾＧ ----'
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Output voltage of edge finder: UKT = 3 V
Input current (assumed value): 1ft = 1mA
On-state voltage at optocoupler
(assumed value): UD = 1.5 V
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TS120
Touch Probe
System

Technical Data
TS120

The TS 120 Triggering 3D Touch Probe System for
HEIDENHAIN controls can beconnected via a cable adapter to
the X 10 D'subminiature socket on the rear of the unit. The
material of the workpiece to bescanned must beelectrically
non-conducting. The stylus can deflect in the directlOlls ± X
± Y, and -Z. Upon stylus deflection, the TS 120 generates two
triggering signals for differential line transmission.

The stylus can bedeflected beyond the triggering point:
The maximum stylus deflection in both X/Y direction and in Z
direction is 20 mm (when the standard 47 mm stylus is used).
Various stylus lengths available
Various ball diameters available
Triggering signals: ITL square-wave pulses
For Cl complete technical description. please refer to the TS 120
operating instructions.

TS 120 Touch Probe Head

6.1
Pin Layout X10
(15-pole
D-Subminiatute
Socket)

Pin Assignment Probe System

1 Internal shield KT 11 O/TS 120

3 Standby signal TS 120

5 +15V TS 120

6 +5V TS 120

8 DV KT HOfTS 120

9 Triggering signal TS120

10 Triggering signal TS120

14 KT+ KTll0
15 KT KT110

Spualcableto cableadaoter
Max.1ength1.5m15 hI
Mm. length 0 5 m (I 6 It)

TOUCh probe head

ｾ CeramIC stylus

Key flals for Ruby baIIlrp
changing slylrs

Cableadapter 10 TNCIPT850
Ma><. lenglh50m (166 hi
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7 Specifications POSITIP 850 For Milling

Mechanical Data

Housing

Weight

Operating
Temperature
Storage
Temperature

Visual Display

Electrical Data

Power Supply

Power
Consumption

Encoder Inputs

Signal Amplitudes
Permissible Input
Frequency

Data Interface

Tabletop model, sheet metal chassis.
Dimensions (W x H x D) 420 mm x 298 mm x 330 mm
(16.5 in. x 11.7 in, x13.0 in.)

Approx, 11.7 kg (25.7 Ib)

oto 45° C (32 to 113°F)

- 30 to 700C(- 22 to 158° F)

12-inch monochrome CRT

Variable voltage switch mode power supply 100 V - 240 V
(-15 to + 10%)
Line frequency 48to 62 Hz

Approx. 31 W

For all HEIDENHAIN linear encoders with sinusoidal scanning
signals. also with distance-coded reference marks
7 to 16 IJApp

Max. 100 kHz

RS-232-C/V.24. for measured values. programs and
operating parameters
110/150/300/600/1200/2400/4800/9600/19 200/38 400 ba ud

Features

Axes

Display Step/
Signal Period

Modes of
Operation

Program Memory

Datum Points

Reference Mark
Evaluation

Functions

Number: 4 Axes
Choice of axis designations: A B C U V W X Y Z
Combinations: Xl ± X4 or X2 ± X4 or

X3+X4

(see Technical Description. tables 1.3.1 and 1.3.2)

BASIC. EXPERT. PROGO

20 different programs or 2000program blocks

Five independent datum points. selectable as desired via
keyboard

For linear encoders with one. several or distance-coded refe-
rence marks. After a power interruption the relationship
between the encoder position and the display value is lost; this
relationship is quickly and easily re-established by crossing the
reference points.

• Tool radius compensation
• Distance-To-Go display (traversing to display value 0)
• Bolt-hole circle with graphics
• Radius/Diameter displaY in 4 axes
• Probe functions for datum acquisition

(workpiece edge. centerline or circle center)
• mm/inch display
• Scaling factor in 4 axes (0.100000 to 9.999999)
• linear machine error compensation

+ (0 to 99999 IJm/m)

Auxiliary Functions. INFO: cutting data. pocket calculator functions. stopwatch
• HELP: built-in operating instructions

External Functions • Zero reset
• Storage command
• Signal output with display value of zero

(zero recognition range: ± 99.999 mm)

T36 Technical DeSCription

Edge Finder

languages

Connection of KT 110 (edge finder) or TS 120
(3D Touch Probe System) from HEIDENHAIN

2 languages can be selected (see section 1.4,2)
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8 Dimensions
mm/inch

Angle bracket with threaded oolt M5, 20
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'!l',
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n Edge Finder

TS TOllCh Probe System

InwfaceRS·232-C

E>lemal func(lon, only
With vers,on. -2. -3

T38 Technical Description Technical Description T39



Technisehes Bilro 8aden-Wurttemberg
EJchachstraBe20
74()4 OttefdlOgen
"";' (07473)22733
ｾ ｊ Ｈ Ｐ Ｗ Ｔ Ｗ Ｓ Ｉ Ｒ Ｑ Ｗ Ｖ ａ

Technisehes 80ro Berlin
""osem-Augusta-AIee86
W-1OOOBerlIn 10
"; (03013452065

l!El (030l3453364

Technisehes 80ro Chemnitl
CruSIUSSlraBe 4
0-9048 Cheml1ltz
- (0Iemruu:1592365
El (O'Iemnltzl 592283

Technisches 80ro Hamburg
Bahnhofslral1e 50
2000Wedel
Ｎ ｾ (0410317436

Elj04103116203

Technisehas BOro Hes.sen
Lmdenweg 24
6479 SChouen 1
" (06044) 2995
[51(060 4413349

Technis<:has BOro Nordbayem
BadstraBe21
8580 BayrelP.h
"': (0921164817
B(0921) 54349

Technisches 80ro Nordrhein-Westfalen
StresemantlSlraBe 125800_
- (02331)32637
8(02331113294

Technisches 80ro SOdbayern
Dr.-Johannes-Heldenham·StraBe 5
8225 Traunreul
• (086691311345

El(0866915061

• Auslands·Yertretungen
• Agencies.brrnd
• Agences l!itrang&res

Belgien Belgium Belgique
HEIDENHAIN BELGIEN
ｾ･ｲＮＳＰ
B-1790Affligem
;::- (053)672510
!!El (053)670165

Br8sUien Brazil Brl!isil
DIADUR IndUSlna e Cornt!rClO Llda
Rua 5eMa329 - Socorro. Santo Amato
Post Box 12695
04 763 s.JoPaoIo-SP. Brasil
ｾＬ {01l1523-6777

rIEJ (01115 231411

CAnemart< Denmark Canemark
TP TEKNIK A/S
KotJbetv<enget 74
DK·27oo 8ronstl0t
ｾ 3B890166
lSl38890165

Finnland Finland Finlande
NC·PQINTOY
Post Box 87
SulantJe7D
SF·()4300 Hyryla
ｾ (0)259400

l:!EIIO) 251998

Frankreich France France
HEIDENHAIN FRANCE sari
2. Avenue de la Cnstalleoe
Post Box 62
ｆ Ｍ Ｙ Ｒ Ｓ Ｑ Ｒ ｾ ･ ｳ
". (1)45346121
EJ11l45012000
Griechenlend GNHCfJ Grke
D PANAYOTIDLS - J TSATSlS SA
6. PireosSL
GR·l83 46 Moschalon- Athens
- (01) 4810817
8(01)4829613
GroBbritannien und lrlend
U. K. and Iraland
AngletelTfl et Irlaode
HEIDENHAIN (G B) limited
200LondonRoad..Burgess H.
West SllSS8X RH15 9RD

(()444) 241711
E!:J (0444) B7 0024
Indien India Inde
A$H()K&lAL
12 Pulla Redctv Avenue
PosI Boil: 5422
Madras - 600 030
.• (044)617289
B (044)6182 24

ｉ ｾ ｾ

NEUMO VARGUS
J.4-36.ltlhak SadeS'-
Post Box 20102
Tel·AVlV 67212

(3l5373275
BI315372190

ttalien /ttI/y ltalie
HEIDENHAIN ITAUANA Stl
Via1e Misurata 16
1-20146 Milano
ｾ (02)48300241, .45
I!EJ {02147 7107 30
Japan ｊ Ｎ ｾ ｮ Japon
HEIDENHAIN KK

·Daiichl Bldg. 2 F
trKoiimach;. Chiyoda-ku
Tokyo 102
!!' t0313234- 7781
I!EJ (0313262·2539
Kanada C.ned.
HEIDENHAIN COfIPORAOON
Canad,an RegIonal Office
1075 Meyerside Drive. Unit 5
Mississauga. Ontario L5T 1M3. Canada
Ｇｾ (416)670-8900
!!El (416) 610·4426

ｋ ｾ ｙ

SEC (HANG CQRPOAATlON LTD.
Rm. 903. Jead Sldg.. 44-35
YOIdo.[)ong. Yongdeungpo·ku. Seoulc.p O. Box 9756 Seoul. Korea
1! (02)1808208
@]102j1845408

Mexico
HElDENHAlN MEXICO SL
Calle San Juan de los Lagos 202
Fracc. Jardines de la Concepci6n
CP20120 Aguascalief'ltes. Ags.
'iiltEl{491j 43738
ｎ ｩ ｾ ｮ ､ ･ Netherlllnds. Pays-Bas
HBOENHAlN NEOERlAND B V
Landjuweel 20
Post Box 101
NL·3900 AC Veenendaal
go (08385)403oo
15l(0B3B5jl12B1
Norwegen NorwllY Norvege
KASKO MASKlN NS
Post Box 30B3
Haakon VIis, gl. 6
N-7003 Trondhelm
ｾ (01)919100
B{071913317
bsterreich Aus1rill Autriche
Alols Zollner
Or,_JohaMes_Heldenhaln·StraBe 5
0-8225 Traunreut
.go (08669)311337
B(08669) 5061

Portugal
FARRESA ELECTRONICA LTOA.
ROll GoncaloCnstovao 294 - Ｑｾ
P-4000Porto
'1,l (2) 318440
8121318044

Sehweden Swtlden Suede
A. KARLSON INSTRUMENT AB
Post Box 111
5·14501 Norsborg
.. (0153)B9350
C5D (07 53) 8451B

Schweil Switzerland Suisse
HEIO£NHAlN (SCHWElZ} AG
Post Box
VI@f1strasse14
CH·8603 Schwen:ertbach
.. (01\82504 40
C5D {011 B253346
Singepur Singapore Singapour
HEIDENHAIN PAOACPTE lJO
50. Loroog 21. Geytang
SIngapore. 1438
.. 1493238
1E17493922

Spanien SplIin Espagne
FARRESA ElECTRONlCA S. A.
clSlf'/"IOfl Bolivar. 21 - [)plo. 11
E·48013 Bilbao (Vizeaya)
• 194)4413649
l!i:il(94J44235 40

T.iwan
MINT£KE SUPf'lYCO. lJO
1F. 256-3 Lung QlIangRoad.TaIPl!l 10481
Repoblic of China
'!m' (0215034375
!El t0215050106

TschechosIrrwakei
Clechoslovaki_
Tcheooslovaquie
HEIDENHAIN
Tecf1nic1c:fl KanceUlf tsFR
ｓ ｡ ｭ ｣ ｯ ｶ ｾ 1
CS-l1000Praha 1
'ii!' (02)2310509
lEl(02) 2310551

TOr\(ei Turkf1Y Turquie
ORSELLTD.
ｋｵｾｩＱｩ Cad. No. 43
Toraman Han. Kat 3
TR·B1310 l<.adikov/Istanbul
'9 (1)3418395
1!EJ(1)3418393

Ungam Hung_ry Hongrie
HEIDENHAIN
ｍ｡ｧｹ｡ｲｯｲｳｺｾｧｬ Kereskedelm; Kt:lpvlselet
Maszaki Iroda
Dunvov ISMn utea 16.
H-llJ.4 Budapest
'D' on202213
1!ID(l11202213

USA
HEIDENHAIN CORPORATION
115 Commerce Dnve
Schaumburg. IL 60113
'9' (108)490·1191
El (708j 490-3931


