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INTRODUCTION

Warning:
Before starting up the DRO, carefully read the instructions of

Q Chapter 2inthelnstallation Manual.

The DRO must not be powered-onuntil verifying that themachine
complieswiththe"89/392/CEE" Directive.
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DECLARATION OF CONFORMITY

Manufacturer: Fagor Automation, S. Coop.
Barrio de San Andreés s/n, C.P. 20500, M ondragon -Guipuzcoa
(ESPANA)
We hereby declare, under our resposibility that the product:
Digital Readout (DRO) Fagor NVK-20
meetsthefollowing directives:
SAFETY:
EN 60204-1 Machinesafety. Electrical equipment of the machines.

ELECTROMAGNETIC COMPATIBILITY:

EN 50081-2 Emission

EN 55011 Radiated. Class A, Group 1.
EN 55011 Conducted. Class A, Group 1.

EN 50082-2 Il mmunity

EN 61000-4-2 Electrostatic Discharges.

EN 61000-4-3 Radiofrequency Radiated Electromagnetic Fields

EN 61000-4-4 Bursts and fast transients.

EN 61000-4-5 Power surges

EN 61000-4-6 Conducted disturbance induced by radio
frequency fields.

EN 61000-4-11 Voltage fluctuations and Outages.

ENV 50204 Electromagnetic fieldsradiated by wirelesstelephones.

Asinstructed by the European Community Directives on Low Voltage:
73/23/EEC, (andthe93/68/EEC amendment) on Machine Safety 89/392/EEC
and 89/336/EEC on Electromagnetic Compatibility.

In Mondragon, on April 1st, 1996

/ )
Fagor Automation/§. C . Itda.
D‘rmﬁféer%gm i

L G

Jdo.: Julen Busturia
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SAFETY CONDITIONS

Read thefoll owing saf ety measuresin order to prevent damageto personnel,
to this product and to those products connected to it.

Fagor Automation shall not be held responsiblefor any physical or material
damage derived from the violation of these basic safety regulations.

Do not manipulate the inside of the unit
Only personnel authorized by Fagor A utomation may manipul ate

theinside of thisunit.

Do not manipulatethe connector swith the unit connected to AC
power.
Beforemani pul ating theconnectors(mains, feedback, etc.) make
sure that the unit is not connected to AC power.
Use proper Mains AC power cables
To avoid risks, use only the Mains AC cables recommended for this unit.

Avoid electrical overloads
In order to avoid electrical dischargesand fire hazards, do not apply electrical
voltage outside the range indicated in chapter 2 of this manual

Ground connection
In order to avoid electrical discharges, connect the ground terminals of all the
modul estothemainground terminal . Before connecting theinputsand outputs
of thisunit, make surethat all the grounding connections are properly made.

Before powering the unit up, make sure that it is connected to ground
In order to avoid electrical discharges, make sure that all the grounding
connections are properly made.

Ambient conditions
Respect the temperature and humidity ranges specified on the chapter about
technical characteristicsin thismanual (1.3).

Do not work in explosive environments
In order to avoid risks, damage, do not work in explosive environments.
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Working environment
This unit is ready to be used in Industrial Environments complying with the
directives and regulations effective in the European Community

Install the unit in theright place
It isrecommended, whenever possible, to instal the DRO so its power switch
of the back panel is at adistance between 0.7 m (27.5 inches) and 1.7 m (5.6
ft) off the floor and away from direct sunlight, hot air, coolants, chemical
products, blows as well asfrom relays, or high electromagnetic fields (about
0.5m or 20 inches) that could damageit.

ThisunitcomplieswiththeEuropeandirectiveson e ectromagneticcompatibility.
Nevertheless, itisrecommendedtokeepit away fromsourcesof electromagnetic
disturbance such as.

- Powerful loads connected to the same AC power line as this equipment.

- Nearby portable transmitters (Radio-tel ephones, Ham radio transmitters).
- Nearby radio/ TC transmitters.

- Nearby arc welding machines.

- Nearby High Voltage power lines.

- Disturbance generating elements of the machine.

- Etc.

Safety symbols

Symbols which may appear on the manual
WARNING. symbol

A It hasan associated text indi cating those actions or operationsmay hurt
people or damage products.

Symbols that may be carried on the product
WARNING. symbol

A It hasan associated text indicating those actionsor operationsmay hurt
people or damage products.
"ELECTRICAL SHOCK" symbol
It indicatesthat point may be under electrical voltage

"GROUND PROTECTION" symbol
It indicates that point must be connected to the main ground point of

the machine as protection for people and units.
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WARRANTYTERMS

WARRANTY

All products manufactured or marketed by Fagor Automation has awarranty
period of 12 months from the day they are shipped out of our warehouses.

The mentioned warranty covers repair material and labor costs, at FAGOR
facilities, incurred in the repair of the products.

Within the warranty period, Fagor will repair or replace the products verified
asbeing defective.

FAGOR is committed to repairing or replacing its products from the time
when the first such product was launched up to 8 years after such product
has disappeared from the product catal og.

Itisentirely up to FAGOR to determine whether arepair isto be considered
under warranty.

EXCLUDING CLAUSES

Therepair will take place at our facilities. Therefore, all shipping expensesas
well as travelling expenses incurred by technical personnel are NOT under
warranty even when theunit isunder warranty.

This warranty will be applied so long as the equipment has been installed
according to the instructions, it has not been mistreated or damaged by acci-
dent or negligence and has been manipulated by personnel authorized by
FAGOR.

If oncethe servicecall or repair has been completed, the cause of thefailureis
not to be blamed the FAGOR product, the customer must cover al generated
expenses according to current fees.

No other implicit or explicit warranty is covered and FAGOR AUTOMA-
TION shall not be held responsible, under any circumstances, of the damage
which could be originated.

SERVICE CONTRACTS

Service and Maintenance Contracts are available for the customer within the
warranty period as well as outside of it.
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MATERIAL RETURNINGTERMS

When returning the DRO, pack it in its original package and with its original
packaging material. If not available, pack it asfollows:

1.- Getacardboardbox whosethreeinsidedimensionsareat least 15cm (6inches)
larger than those of the unit. The cardboard being used to make the box must
have aresistance of 170 Kg (375 1b.).

2.- WhensendingittoaFagor Automation officefor repair, attach alabel indicating
the owner of the unit, person to contact, type of unit, serial number, symptom
and a brief description of the problem.

3.- Wraptheunitinapolyethyleneroll or ssimilar material to protect it.

4.- Pad the unit inside the cardboard box with poly-utherane foam on all sides.

5.- Seal the cardboard box with packing tape or industrial staples.
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1. UNIT DESCRIPTION
ThisDROisdesignedforindustrial environments, especially for machinetools
and measuring machines.

It can display the position of two axes of the machine.
1.1 FRONTPANEL
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Each axisdisplay haseight 14.1mm high LEDs and another one for the minus

sign (-).

ABS-This lamp stays on when operating in absolute mode and off when in

incremental mode. To access or quit this mode, use the |

j/
oty

' key.

This lamp stays on when operating in diameter mode. In this mode, the

DRO displaystwicethe actual axismovement. To accessit or quitit, use

the| ;| mode.

iz

HOL D- Thislamp comesonwhen "freezing" the axis position by pressi ng]

HOLD ‘

INCH- Thislamp stays on when working in inches and off when doing it in

millimeters. To access it or quit it, press

FAGOR 9
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"DISPLAY" To display the second axis.

Keysto select the first and second axis respectively.

7| Thiskey is used to rotate between absolute, incremental and machine
reference modes.

a1 Thiskey isused to turn the display off while keeping track of the axes

position at all times. This key must be pressed before turning the unit's
power off by the main switch on the back of the unit.

wer - Thiskey isused to validate an operation.

'¢| Thiskey isused to cancel or abort an operation already initiated.

; [Thiskey is used to display the actual axis movement or its double.

Thiskey is used to change the sign of the entered value or change from
fine to coarse resolution and vice versa.

w0|  Thiskey isto "freeze" the axis position display.

1.2 REARPANEL

@ @
1 e
2
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MOUNTING BRACKET
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On the back of the unit the following items may be found:

1.- Power switch. Whentheunit isturned off by thisswitch, the DRO nolonger

reads axis position. Therefore, it isrecommended to usethe | &

key at the

front panel to turnthedisplay off so the DRO continueskeepi rﬁtrack of the

axes position when they are moved.
2.- Three-prong power connector for AC and ground connection.

3.- M6 mmterminal for general machine ground connection.

Some of thefollowing connectors might not be avail able depending on specific

models:

X3.- SUB-D HD type 15-pin female connector for 1st axis feedback device

(scale or encoder).

X4.- SUB-D HD type 15-pin female connector for 2nd axis feedback device

(scale or encoder).

WARNING

Do not handle the connectors while the unit is under power.
Before handling the connectors (mains, feedback, etc.) make

sure that the unit is not under power.

ItisNOT enough to turn the display off by using the| & | key

at the keyboard

NVK-20 Man: 0307 Soft: 2.xx FAGOR o - Installation M anual - Page: 9




1.3 GENERALTECHNICAL CHARACTERISTICS
Universal Power Supply between 100V AC and 240V AC +10% -15%
0 Hz (DC) and beteen 45 Hz and 400 Hz
Power outages of up to 20 milliseconds.
10-year memory backup of installation parameters even when the unit is off.

The operating temperatureinside the DRO enclosure must be between 5° C and
45° C (41°F and 113°F).

The storage temperature inside the DRO enclosure must be -25° C and +70° C
(-13°F and 158° F).

Maximum relative humidity: 95% non condensing at 45°C (113°F).

Front Panel Sealing: IP54 (DIN 40050), Rear panel: 1P4X (DIN40050) except
for built-in modelsin which caseis: 1P20.
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2.

2.1

CONNECTIONS

CONNECTION OF THE FEEDBACK SYSTEMS

The feedback systems (scales or encoders) are connected via SUB-D HD type
15-pin female connectors: X3 and X4.

Characteristics of feedback inputs: X3 and X4:

+5V input consumption: 250 mA

Admits square-wave signal (TTL). (A, B, 10)

Maximumfreguency: 250 K Hz, minimum separation betweenflanks: 950nsec.
Phase shift 90° £20°, hysteresis0.25 V, Vmax 7V, maximum input current:
3mA.

Highthreshold (logicstate1) 2.4V <V <5V

Low threshold (logic state 0) 0.0V <V, <0.55V

Pin Signal Function
! A Feedback sgnals
2 Not connected
3 B
4 Not connected
5 Not connected Reference signd
6 Not connected
7 Not connected Feedback darm
8 Not connected
9 +5V Power to feedback device
10 Not connected Unused
11 ov Power to feedback device
12 Not connected Unused
13 Not connected Unused
14 Not connected Unused
15 Chasss Shield
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2.2

2.3

POWERAND MACHINE CONNECTION

These DROs can be connected to an AC voltage anywhere between 100V AC
and 264V AC +10%-15% with afrequency between 45 Hz and 400 Hz without
having to select it depending on the country where they areinstalled thanksto
their universal power supply.

Alwaysmountitvertically soitskeyboardiswithin operator'sreachanditsdigits
areeasily visible (at operator'seyelevel).

Do not connect or disconnect the DRO connectorswhileit isunder power.

Connect all metallic parts to acommon point on the machinetool and it to the
general ground point. Use cables of enough gage (no thinner than 8 mm?).

TURNING THE UNIT ON AND OFF
Turning the unit ON

The unit isturned on by actuating on the power switch of the rear panel

The DRO runsaself-test and showsonthe X axisdisplay thetext: "FAGOR dro"
If everythingisOK and the error number if otherwise. Seethe appendix at theend
of thismanual.

Turning the unit OFF

ON

If you press! o | the DRO switchesoff the displayswhile maintaining the power
supply to the feedback systems and goes on reading the position of the axes at
all times. Thisis not the case when the equipment is switched off by means of
the switch onitsrear panel.

Toreset thedisplays, just pressthis again, on condition that the DRO isgetting
voltage (plugged in and with the switch on the rear panel on).

Notes:

- Before powering the DRO down with the switch on the rear panel or discon-
necting it from mains, it isagood ideato pressthe| & | key in order to storethe
current position of the axes permanently.

- If theunitispowered down withitsrear panel switch or thereisapower outage
without previously having pressed | & |, the DRO will keep the last position of
the axesfor at least 30 minutes.

- Theunit will display ERROR 2 when powered back up if the position reading
was lost when turned off while the axes were moving or after the accidental
backup period has expired without having saved the current position by previ-

ously pressing | & | .
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3. PARAMETERSETTING

These DROs have a number of installation parameters to configure it for a
particular application.

The format for these parameters depends on whether they are general or
particular for each axis.

If it affectsthe axes, the parameter number (PAR??) appearsat each axisand
the corresponding axis key must be pressed to modify it.

If itisageneral parameter the X display will show the parameter number and
theY/Z itscurrent value. If thereisonly one axis, its number will appear on

the X display and, after pressing [? its value.
There are several kinds of parameters depending on how to set them:

With binary values. Thevalueof each digit togglesbetween"0" and" 1" when
pressing its corresponding key from| 1 to| 8 where| 1 corresponds to
the rightmost digit and | s to the leftmost one.

Options, the value is changed by pressing |+ | which will make the various
options appear in a cyclic way.

To edit a parameter, the DRO displays must be on. Then press .

Togodirectly toaparticular parameter without going through the previous
ones, (once in parameter editing mode) press| = [parameter Nr.] [evres .

i
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To end editing a parameter, follow one of these steps:

Press =), to save the displayed value.

Press c | to cancel the change and recover the previous value

or---

Pressthe other axis key (if it isan axis parameter) to save the display
value and go on to the editing it for the other axis selected (NV 20).

To modify a parameter, pressﬁ to go on to the next one or 2| to return to
the previous one. Then, select the axis affecting this parameter.

To quit the parameter editing mode:

Press

To recover thefactory set default valuesfor theinstallation parameters:

While displaying parameter PAROO, press:

3.1 PARAMETERSTOCONFIGUREAXISCOUNTAND DISPLAY

Thedigits of digital parametersrefer to the digits on the axis displays so digit
"1" corresponds to the rightmost digit and "8" to the leftmost digit.

X X X X X X X X
8 7 6 5 4 3 2 1

PARA.-
METER FUNCTION

PAROO Setsthe counting direction (O = normal, 1 = reverse)
If an axis count increases or decreases in the opposite direction to

the one desired, change the value of this parameter by pressing| */ |
When pressingsw the X and Y /Z displayswil | show thetext: "PAROL".

PARO1 Selects afeedback resolution of 1 micron or 5 microns.
PARO1=1 -> 1 micron. PARO01=5 -> 5 microns.
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PARQ9 Itsetstheamount of table sag (cosine) error to becompensated on each
axis.

TheDROwill usethisvalueat all timescompensatingfor possiblewear
on the machine ways.

Thislinear compensation value must be givenin micronsper meter
(Um/m), its maximum val ue being 299999 pm/m.

Pressthekey of thedesired axis:| x |or|y,|and enter the compensation
valuefor that axis. If acompensationvalueof "0" isassignedtoan axis,
no linear table-sag compensation will be applied onto that axis.

Example:

Value shown by the DRO: L1= 304,800mm 12.0000"
Real value (measured by adial indicator) L2= 304,769mm 11.9988"

M easurement error L2-L1= -0.031mm -0.0012"
PAR09=(L2-L1)/L1 PARO9= -31ym/0.3048m=  -102pm/m

Once "PAR09" has been set for both axes, press and the X and
X/IY displays will show the message: "PAR11".

PAR11 Miscellaneous, binary.

Digit
8,7,6,5, 4, 3, Not being used. Must be set to "0".
2 Type of Machine (0 = Mill, 1 = Lathe).
Factory setting: "0"
1 The|"| key affects one axis ( = 0) or both ( = 1).
If it affects by axis, after pressing one must press the axis
key.

It may toggle from absolute reading mode to incremental.
Thisparameter determineswhether thistoggle affectsoneaxis
or both.

Factory setting: "1"

Once "PAR11" has been set for both axes, press and the X and
Y/Z display will show the message: "PAROQ" again.
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APPENDI X

ERRORCODES
Message Description
FAGOR dro |Power outage or turned off by main switch after saving the data.

Power outage or turned off by main switch without having saved the data.

Error 02 The unit has been turned off without previously pushing the [ON/OFF] key. It will only lose the
position count (will be reset to zero) and the status of the operating modes (inch, abs, etc.).

Error 04 Wrong parameter values

Error 05 Wrong internal configuration

Error 06 Errors in data backup memory (Service Dept.)

Error 07 Emergency input active. Press [C] or cancel emergency signal.

Error 08 Wrong software memory or the software has been changed

Error 09 Errors in work memory (Service Dept.)

Error 31 Internal malfunction (Service Dept.)

Error 32 Internal malfunction (Service Dept.)

Error 99 Internal malfunction (Service Dept.)

EEEEEEEE | Maximum position reading or speed exceeded when searching Home

If any message other than the first two from the table were to come up, the
equi pment should be switched of f and on again until oneof thefirst two areseen.

After pressing to access the counting mode, check the parameters.

If any of theerrorsshown as(Service Department) are oftenrepeated, ask Fagor

Automation’s Customer Services Department about this.

If the DRO does not come on or goes out while running, check that the voltage
and ground outlets are as they should be. If no anomalies are found in them,
disconnect the feedback connectors one by one. If the DRO comes on this
indicates afault in the feedback device. If the fault persists get in touch with

Fagor Automation’s Customer Services Department about this.
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MAINTENANCE

Cleaning:

An accumulation of dirt in the equipment can act as a screen preventing proper
dissipation of the heat generated by the internal electronic circuits with the
consequent danger of overheating and DRO faullt.

Accumulated dirt can also, in some cases, provideaconductivepath for electricity
which could giveriseto faultsintheinternal circuitsof the equipment, especially
inhigh humidity conditions.

To cleantheequi pment nonabrasi vedish-washing detergentsarerecommended (in
liquid, never powder form) or 75% isotropic alcohol with aclean cloth. DO NOT
USE aggressivesolvents, (benzol, acetones, etc.) which could damagethematerials
the equipment is made with.

Do not use high pressure compressed air to clean theitem asthis could giverise
to an accumulation of charges which in turn lead to electrostatic discharges.

The plastics used in the front panel of the DRO stand up to:

1. Grease and minerd oils.
2. Alkalisand bleaches.

3. Dissolved Detergents.
4. Alcohol

Avoid the effect of solvents such as Chlorohydrocarbons, Benzol, Esters and
Ethers because these could damage the plastics with which the front of the
equipment is made.

Preventive | nspection

If the DRO does not come on press the rear switch for starting, make sure it is
properly connected and being supplied with the proper mains voltage.
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User notes
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INTRODUCTION

Throughout this manual, certain installation parameters are referred to which
affect the description of certain DRO functions.

These parameters have been set by the installer and may be modified by the
operator.

These parametersaredescribedintheinstall ation manual supplied withthisunit.
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1. UNITDESCRIPTION

ThisDROisdesignedforindustrial environments, especially for machinetools
and measuring machines.

It can display the position of two axes of the machine.

1.1 FRONTPANEL
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Each axisdisplay haseight 14.1mm high LEDs and another one for the minus
sign (-).

ABS-This lamp stays on when operating in absolute mode and off when in
incremental mode. To access or quit this mode, use the [ key.

®- Thislamp stays on when operating in diameter mode. In this mode, the
DRO displaystwicethe actual axismovement. To accessit or quit it, use

the| ;| mode.

HOL D- Thislamp comesonwhen "freezing" the axis position by pressi ng]

foul

OLD‘

INCH- Thislamp stays on when working in inches and off when doing it in
millimeters. To access it or quit it, press
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"DISPLAY" To display the second axis.

Keys to select the first and second axis respectively.

7| Thiskey is used to rotate between absolute, incremental and machine
reference modes.

& Thiskey isused to turn the display off while keeping track of the axes

position at all times. This key must be pressed before turning the unit's
power off by the main switch on the back of the unit.

wer - Thiskey isused to validate an operation.

'¢| Thiskey isused to cancel or abort an operation already initiated.

v, Thiskey isused to display the actual axis movement or its double.

7| Thiskey isused to change the sign of the entered value or change from
fine to coarse resolution and vice versa.

«0|  Thiskey isto "freeze" the axis position display.
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1.2 REARPANEL
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MOUNTING BRACKET

On the back of the unit the following items may be found:

1.- Power switch. Whentheunitisturned off by thisswitch, theDRO no longer
reads axis position. Therefore, it isrecommended to use the| & \ key at the
front panel to turnthedisplay off sothe DRO continueskeepingtrack of the

axes position when they are moved.
2.- Three-prong power connector for AC and ground connection.

3.- M6 mm terminal for general machine ground connection.

Some of thefollowing connectors might not be avail able depending on specific

models:

X3.- SUB-D HD type 15-pin female connector for 1st axis feedback device

(scale or encoder).

X4.- SUB-D HD type 15-pin female connector for 2nd axis feedback device

(scale or encoder).

WARNING

Do not handle the connectors while the unit is under power.
Before handling the connectors (mains, feedback, etc.) make

sure that the unit is not under power.
ItisNOT enough to turn the display off by using the
at the keyboard

on
OFF

key
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2. COORDINATEDISPLAY

2.1 DISPLAY MODES

Turning the unit ON

The unit isturned on by actuating on the power switch of the rear panel

The DRO runsaself-test and showsonthe X axisdisplay thetext: "FAGOR dro"
If everythingisOK and the error number if otherwise. Seethe appendix at theend
of thismanual.

Turning the unit OFF

oN

If you press! o \ the DRO switchesoff the displayswhilemaintaining the power
supply to the feedback systems and goes on reading the position of the axes at
all times. Thisisnot the case when the equipment is switched off by means of
the switch onitsrear panel.

Toreset thedisplays, just pressthis again, on condition that the DRO isgetting
voltage (plugged in and with the switch on the rear panel on).

Notes:
- Before powering the DRO down with the switch on the rear panel or discon-

necting it from mains, it isagood ideato pressthe| & | key in order to storethe
current position of the axes permanently.

- If theunit ispowered down withitsrear panel switch or thereisapower outage
without previously having pressed | & |, the DRO will keep the last position of
the axesfor at least 30 minutes.

- Theunit will display ERROR 2 when powered back up if the position reading
was lost when turned off while the axes were moving or after the accidental
backup period has expired without having saved the current position by previ-

ously pressing | & | .

Conversion mm into inches

These DROs | et the position of the axes be displayed in millimeters or inches
by pressing| o | depending on whether the INCH led is off or on respectively.
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Fine / coar se resolution

Every time[?/  isppressed, the DRO toggles the display resolution from fineto
coarse and vice versa.

Millimeters Inches

Resolution Format | Resolution Format

Fine 5 pm 1234.567 0.0002" 123.4568

Coarse|l 10 pum 1234.56- 0.001" 123.457

When operating with 5um resolution, the last digit will toggle between "5" and
"0". When operating with 10um resolution, the last digit will not be displayed.

When working with 0.0002 inch resolution, the last digit will be even (0, 2, 4, 6
and 8) and when operating with 0.001 inch resolution, the last digit will toggle
between "1" and "0".

Radius/ Diameter:

When these models are used for measuring radii or diameters, one can display
twicethereal displacement of the axis (diameter) by pressing .LEDF will

go on or off to indicate the double or real counting mode respectively.

2.2 REFERENCE SYSTEMS
The DRO allows setting the following origin and reference points:

M achine Refer ence (home) It must be set when using tablesag (cosineerror)
compensation. The DRO uses this point as reference to calculate the table sag
compensation to be applied if any.

Absolute or Part Zero Itisthepoint set ascoordinateorigin of thepart when
working with absolute coordinates. It is referred to Machine Reference Zero
(home) and may be set at will by the operator.

Incremental or Floating Zero  Itisthepoint set ascoordinateorigin of the
part when working with incremental coordinates. It is referred to Part Zero
(absolute) and may be set at will by the operator.

Thesereferencesare stored in memory evenwhenthe DRO isoff for amaximum
time period of 10 years.
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WiththisDROItispossibleto operatewith absoluteandincremental coordinates.
To operate with coordinates referred to home, the Part Zero (Absolute) must
coincide with the Machine Reference Zero (home) point.

Example:
Current Position
Home Absolute Zero Incremental Zero v
25.4 mm |
7
76.2 mm |
e e >
o 152.4 mm |
e - >
"INCH" lamp "ABS' lamp Coordinate type Displayed value
off on Absolute in millmeters 76.2
off off Incremental in millimeters 25.4
on on Absolute in inches 3
on off Incremental in inches 1

2.3 MACHINEREFERENCE (HOME)PRESET

It must be set when using table sag (cosine error) compensation because
the DRO usesthis point asreferenceto cal cul ate the table sag compensation to
beappliedif any. It doesnot havetobeset when not usingthiscompensation.

Inorder to preset thehomeposition (Machine ReferenceZero), the"ABS" lamp
must be on. If not, press| 7] to turn it on.

The axes must be preset one by one following this procedure:

* Movetheaxisto the point to be set ashome or whichisat aknown distance
from home.

* Press the corresponding axis key: or
* Enter "0" if it isthe home point, or the distance from homeif away fromiit.

* Press]“/ for the DRO to assume the new home point. To quit this mode

ot

without modifying the previous Machine Reference Zero (home) val ue,

press

Repeat these steps for the other axis.

The DRO assumes the selected point as the new Home point and updates the
Part Zero (absolute) and Floating Zero (incremental) accordingly maintaining
their previous relationship with respect to home.
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24 OPERATING WITH ABSOLUTE AND INCREMENTAL
COORDINATES

These modes are selected by means of the |~ | key. The ABS light must be on

atal

when working in absolute mode and off when doing it in incremental mode.

In order to operate with absolute coordinates, the "ABS" lamp must be on. If
off, press to turn it on.

The DRO will display the axes position with respect to the origin point set |ast.

Presetting a new origing point.

Move the axis to the point to be set as new origin point and perform these
operations:

1)  Press [x][(0][w] or

2)  Press[%)[0] [ or

In absolute mode, the DRO assumes this point asthe new Part Zero (Absolute)
and updates the Floating Zero (incremental) value maintaining their relative
distance.

In incremental mode, the DRO assumes this point as the new floating zero and
does not modify the Part Zero (absolute)

Coordinate preset

Proceed as follows:
1) Press the corresponding axis key: or (Y
The DRO will display the position value of this axis with respect to home.

2) Key in the desired value and press

The DRO assumes anew Absolute Zero which will be at the preset distance
from the current preset point

3) Repeat these operations for the other axis.
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Notes:

* To quit this presetting operation once started, press

* If novalueisentered; that is, when pressing: or

It presetsthevalue shown by the DRO, the onereferred to home. Therefore,
the new Part Zero (Absolute) will be the same as the home point.

* When pressing [2] instead of , the DRO presetshalf thekeyed-invalue

for theaxis. Thisfeature may prove useful for entering thetool radiusvalue
when knowing itsdiameter.

2.4.1 EXAMPLE USING ABSOLUTE AND INCREMENTAL
COORDINATES(MILL)

The machining of the part on the right consistisin:

Drilling Six 6mm holesin positions: B, 85
C,D,E, F G =
Thread holes: C, D, E and F. BL CA Das Eas Py Goa®
T A% YW W U
Machining: 215 B
NS 105

*  Placetheémmdrill bitinthecollet.

% Set point "A" as Part zero (absolute).
To do this: o

X—S; :XO

Sel ect the absol ute mode by pressing . |
%] if the"ABS" indicator lamp is HC%A

not on. v
‘t---—--—-—- Y-3

Position the tool center over point

"A" and preset X0 YO.

To achieve better accuracy, approach the tool to point "A" touching the part
on each side and preset each axis with the tool radius value.
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This tool radius may be preset in two ways:

35

- By keying in the radius value (3) 5
directly and pressing:
- Or by keying in the diameter value

e o—0-20-"0- "0 S0
(6) and pressing: 215 Tas [ 15 [ 15 ]
* Move the axes until the DRO A 105
displays X15 Y25, point "B", and
drill ahole.

* Move the axes until the DRO displays (x](0Jfed
X35 Y25, point "C", and drill ahole. (%40~

—

* Press]7 to select the incremental
mode. The "ABS" indicator lamp X3 :

will turn off. ...
*  Preset this point "C" as a new ..@

Floating Zero (incremental).  ——— "  p\¥FLe=-
(x][0)fem] and [34] (0] %Il
* Move the axes until the DRO displays X15 YO, %-@
point "D", and drill a hole.
*  Preset this point "D" as a new Floating Zero (incremental):

()(0)f= and [34) (0] [od

* Move the axes until the DRO displays X15 YO, point "E", and drill ahole.

ENTER]

*  Preset thispoint "E" as a new Floating Zero (incremental):

(x)(0)= and (34 (0] fd

* Move the axes until the DRO displays X15 YO, point "F", and drill a hole.

* Press|7 | to select the absolute mode. The DRO will show X80 Y 25 since
point "A" was set as the Absolute zero.

* Movetheaxesuntil the DRO displays X105 Y 25, point "G", and drill ahole.
* Replace the drill bit with the tap.

*  Movetheaxesuntil the DRO displays X35 Y 25, point *C", and tap the hole.

—
—

*  Press
off.

to select theincremental mode. The"ABS" indicator lampwill turn

el

Page: 10- Operation Manual - FAGOR o NVK-20 Man: 0307 Soft: 2.xx



*  Preset this point "C" as a new Floating Zero (incremental):

(x](0Jpm) and [z] 0]
* Movethe axesuntil the DRO displays X15 YO, point "D", and tap the hole.

*  Preset this point "D" as a new Floating Zero (incremental):

(x](0Jpm) and [z] 0]
* Movethe axes until the DRO displays X15 YO, point "E", and tap the hole.

*  Preset this point "E" as a new Floating Zero (incremental):

DO ad [ [0 &=

* Move the axes until the DRO displays X15 YO, point "F", and tap the hole.

3. SPECIAL OPERATIONS

3.1 PARTCENTERING(MILLMODEL)
Thisfeatureisavailablewhen setting installation parameter " PAR11(2) =0"
Part centering can be done as follows:

- Set the DRO in the desired mode (absolute or incremental)
by pressing .

- Touch one side of the part with the tool.

- Resetthedisplay by pressing| c || x foroneaxisand| c | fortheother.

- Take the tool to the other side of the part and touch this with it.

- Press | x for one axis and |V, for the other. The DRO will
display half of the distance covered by the tool.

Consequently, astheaxeswithdraw until thedisplaysread 0.0000, thetool
can be placed exactly at the center of the part.

To cancel this operation after starting, press
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3.2 COORDINATEFREEZE (HOLD).LATHE

Thisfeatureisavailablewhen installation parameter PAR11(2) =1 (lathe
model).

It enables“freezing” the display of the counter whilst insideit goeson reading
the real position of the axis. This comes about when it is nhecessary to change
the tool and preset the dimension of the new one.

For example, to change atool at any known point of the part:

Press|ws] | x | and thedisplay counting said axis* freezes’ at the present
value.

- Press iIf you wish to also “freeze’ the display of the other axis.

- Thetool to be replaced is withdrawn and the new one takes its position.

- Thenew tool isledto the“freezing” point and the part istouched at said
point.

- Press ]—\ and the counting “defreezes’ starting to count from the
previously “frozen” value.

1|2, |ispressed, instead, the DROwill assumehalf thedistancetravelled
since | = | was pressed. Thisis possible when "freezing" only one axis.
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4. MACHININGEXAMPLE ONALATHE

The part shown in the margin isto be machined
(unitsinmillimeters).

DISPLAY UNITS. X AXISIN MM 9100

* Select the diameter modefor the X axis. If the
"1/2" lamp is ON, press [!4] to turn it OFF.

a1 |
28 _|
15

TURNING TOOL CALIBRATION

* Select theabsolutecoordinatemode. If the"ABS"
lamp is OFF, press

* Position thetool at point (b) and press

* Position the tool at point (a) and press

Thisway, besidescalibrating theturningtool, thepointindicatedintheillustration

is set as Part Zero.

TURNING OPERATION

70

This operation is carried out in two stages:
* First, clean off the whole surface, to X100. 100

* Then, perform the turning operation to X80
while moving the cutter between Z0 and Z-70.

A
Y
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GROOVING TOOL CALIBRATION

The grooving tool may be calibrated either using
or without using the "HOLD" function.

Without using the "HOLD" function
* Positionthetool at point (b) and press (Y] (0]

* Position the tool at point (a) and press

xJ{8)(0]d

Using the "HOLD" function

* Before removing the turning tool, position it at
X80 Z-70 and press the keystroke sequence:

* Removethetool, the DRO will keep blinking the
value: X80 Z-70.

* Changethetool, placethegroovingtool, position
it at point (a), making contact on both sides and

press

Thegroovingtool isnow calibrated and the DRO
starts reading the axis position again.

GROOVING OPERATION

* Carry out thegrooving operationsoneat atime,
by positioning the tool at points
Z-15, Z-28 and Z-41 penetrating in each one of
them down to the X70 position.

9100

o 150
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APPENDI X

TROUBLESHOOTING

Before contacting the Service Department of FAGOR AUTOMATION, itisa
good ideato make a series of checksin order to find or facilitate the search for
asolution of the malfunction.

When the DRO does not show any axis position, verify that the AC voltageis
properly selected and connected as well as that the ground connection is
properly done and the outside fuse on the back of the DRO is O.K..

When any axismiscountsor doesnot count at all, it may bedueto amalfunction
caused either by the DRO unit itself or by the corresponding feedback device
connected to it

A quick check consists in swapping the cables connected to the X1 and X2
connectors on the back of the DRO. Thisway, the display of the axis position
will also be swapped. Machine parameters "PARO" and "PAR1" must also be
changed if they are not the same for both axes.

Once all this has been done, check the operation of the system to see which of
the following cases occurs:

a  The problem has also swapped to the other axis display.

Thismeansthat the problemresidesinthefeedback device(scale, cable, reader
head). Verify that the connection at the connector is O.K.

b)  The problem still appears on the same axis display.

Thismeansthat the problemresidesinthe DRO unit itself and that the Service
Department should be contacted.
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ERROR CODES

Message Description

FAGOR dro |Power outage or turned off by main switch after saving the data.
Power outage or turned off by main switch without having saved the data.

Error 02 The unit has been turned off without previously pushing the [ON/OFF] key. It will only lose the
position count (will be reset to zero) and the status of the operating modes (inch, abs, etc.).

Error 04 Wrong parameter values

Error 05 Wrong internal configuration

Error 06 Errors in data backup memory (Service Dept.)

Error 07 Emergency input active. Press [C] or cancel emergency signal.

Error 08 Wrong software memory or the software has been changed

Error 09 Errors in work memory (Service Dept.)

Error 31 Internal malfunction (Service Dept.)

Error 32 Internal malfunction (Service Dept.)

Error 99 Internal malfunction (Service Dept.)

EEEEEEEE |Maximum position reading or speed exceeded when searching Home

If any message other than the first two from the table were to come up, the
equi pment should be switched of f and on again until oneof thefirst two are seen.

After pressing to access the counting mode, check the parameters.

If any of theerrorsshownas(Service Department) are often repeated, ask Fagor

Automation’s Customer Services Department about this.

If the DRO does not come on or goes out while running, check that the voltage
and ground outlets are as they should be. If no anomalies are found in them,
disconnect the feedback connectors one by one. If the DRO comes on this
indicates a fault in the feedback device. If the fault persists get in touch with

Fagor Automation’s Customer Services Department about this.
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MAINTENANCE

Cleaning:

An accumulation of dirt in the equipment can act as a screen preventing proper
dissipation of the heat generated by the internal electronic circuits with the
consequent danger of overheating and DRO faullt.

Accumulated dirt can al so, in somecases, provideaconductive path for electricity
which could giverisetofaultsintheinternal circuitsof the equipment, especially
inhighhumidity conditions.

Tocleantheequipment nonabrasi vedi sh-washing detergentsarerecommended (in
liquid, never powder form) or 75% isotropic alcohol with aclean cloth. DO NOT
USE aggressivesol vents, (benzol, acetones, etc.) which could damagethematerials
the equipment is made with.

Do not use high pressure compressed air to clean theitem as this could giverise
to an accumulation of charges which in turn lead to electrostatic discharges.

The plastics used in the front panel of the DRO stand up to:

1. Greaseand minerd oils.
2. Alkalisand bleaches.

3. Dissolved Detergents.
4. Alcohol

Avoid the effect of solvents such as Chlorohydrocarbons, Benzol, Esters and
Ethers because these could damage the plastics with which the front of the
equipment is made.

Preventive | nspection

If the DRO does not come on press the rear switch for starting, make sure it is
properly connected and being supplied with the proper mains voltage.
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QUICK REFERENCE - NVK-20

Display ON/OFF .........cccovvvveeiiineenn.
MM/INCAES ..o

Fine/coarse resolution ..........ccccceun.....

Radiug/Diameter (lathe) ................... v
Modes: Incremental/Absolute........... 4

Home preset (X) voeeeeveveereeeens In ABS [Value]
AXIS Preset (X) covvevereereriereeieeians, [Valug]
1/2 axis preset (X) .oceeeeereeveeeeeerenns [Valug]

Z€r0 SEtting (X) coeeeeeeeeereeeseeeseennean.

Part centering (X) (Mill) c.c.ovvveneee v,
Coordinate freeze (X) .ccceeveeeeeicvnnnnns ’HOLD " ’HOLD
Middle point (X) ...cveverevevrreennenen. [0 v
Message Description
FAGOR dro |Power outage or turned off by main switch after saving the data.
Power outage or turned off by main switch without having saved the data.
Error 02 The unit has been turned off without previously pushing the [ON/OFF] key. It will only lose the
position count (will be reset to zero) and the status of the operating modes (inch, abs, etc.).
Error 04 Wrong parameter values
Error 05 Wrong internal configuration
Error 06 Errors in data backup memory (Service Dept.)
Error 07 Emergency input active. Press [C] or cancel emergency signal.
Error 08 Wrong software memory or the software has been changed
Error 09 Errors in work memory (Service Dept.)
Error 12 Error while searching a coded marker pulse (o)
Error 31 Internal malfunction (Service Dept.)
Error 32 Internal malfunction (Service Dept.)
Error 99 Internal malfunction (Service Dept.)
EEEEEEEE |Maximum position reading or speed exceeded when searching Home

Fagor Automation shall not beheld responsiblefor any mistakeson thissheet
and reserves the right to make any modifications without prior notice.

FAGOR a

Fagor Automation S. Coop. (Spain)
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