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Attention:

Before starting up the DRO, carefully read the ingtructions of
A Chapter 2 in the Ingtdlation Manudl.

The DRO must not be powered-on until verifying that the machine
complies with the "89/392/CEE" Directive.
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DECLARATION OF CONFORMITY

Manufacturer: Fagor Automation, S. Coop.

Barrio de San Andrés s/n, C.P. 20500, M ondragon -Guipuzcoa
(ESPANA)
We hereby declare, under our resposibility that the product:

Digital Readout (DRO) Fagor
NVP-300T S/NVP-301TS

meets the following directives:
SAFETY:

EN 60204-1 Machine safety. 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 lmmunity

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 fields radiated by wirel ess telephones.

As instructed by the European Community Directives on Low Voltage:

73/23/EEC, (and the 93/68/EEC amendment) on Machine Safety 89/392/EEC
and 89/336/EEC on Electromagnetic Compatibility.

In Mondragon, on April 1st, 1996

, ;g .
: ion'R. C . Inda.
Fﬂrdo%igefént / P
) ( —
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SAFETY CONDITIONS

Read thefollowing safety measuresin order to prevent damageto personnel,
to this product and to those products connected to it.

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

Do not open thisunit
Only personnel authorized by Fagor Automation may open this

unit.

Do not handle the connectors with the unit connected to AC
power .
Beforehandling theconnectors(mains, feedback, etc.) makesure
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 eectrical discharges and fire hazards, do not apply e ectrical
voltage outside the range indicated in chapter 2 of this manual

Ground connection
In order to avoid electrical discharges, connect the ground terminals of al the
modulesto themain ground terminal . Before connecting theinputs and outputs
of this unit, make sure that al the grounding connections are properly made.

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

Ambient conditions
Respect the temperature and humidity ranges specified on the chapter about
technical characterigticsin this manua (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 is recommended, whenever possible, to instal the DRO so its power switch
of the back panel is at a distance between 0.7 m (27.5 inches) and 1.7 m (5.6
ft) off the floor and away from direct sunlight, hot ar, coolants, chemical
products, blows as well as from relays, or high electromagnetic fields (about
0.5m or 20 inches) that could damage it.

Thisunitcomplieswiththe Europeandirectiveson e ectromagneticcompatibility.
Nevertheess, itisrecommendedto keepit away from sourcesof electromagnetic
disturbance such as.

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

- Nearby portable transmitters (Radio-telephones, 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 indicating those actions or operationsmay hurt
people or damage products.

Symbolsthat may be carried on the product
WARNING. symbol

A It hasan associated text indicating those actions or operationsmay hurt
people or damage products.
"ELECTRICAL SHOCK" symbol
It indicates that 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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WARRANTY TERMS

WARRANTY

All products manufactured or marketed by Fagor Automation has a warranty
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
as being 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 catalog.

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

EXCLUDING CLAUSES

The repair will take place at our facilities. Therefore, al shipping expenses as
well as travelling expenses incurred by technical personnel are NOT under
warranty even when the unit is under 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 service call or repair has been completed, the cause of thefailureis
not to be blamed the FAGOR product, the customer must cover all 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 RETURNING TERMS

When returning the DRO, pack it in its original package and with its origind
packaging materid. If not available, pack it as follows:

1.- Getacardboard box 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.- Wrap the unit in a polyethylene roll or smilar materia to protect it.

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

5.- Sedl the cardboard box with packing tape or industrial staples.
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1. UNIT DESCRIPTION

ThisDRO isdesigned for industrial environments, especially for machinetools
and measuring machines.

It can display the position of three axes and a spindle. Also, repetitive parts can
be programmed

1.1 FRONT PANEL (SEE OPERATION MANUAL)

1.2 REARPANEL

7
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On the back of the unit, the following items may be found:

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

readsaxis position. Therefore, it isrecommended to usethe|? | key at the

front panel to turn the display off so the DRO continues keeping track 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.
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X2.- SUB-D type 37 pin female connector to connect the digital inputs and
outputs as well as the analog input and output.

X3.- SUB-D HD type 15-pin female connector for 1st axis feedback device.
X4.- SUB-D HD type 15-pin female connector for 2nd axis feedback device.
X5.- SUB-D HD type 15-pin female connector for 3rd axis feedback device.
X6.- SUB-D HD type female connector for spindle encoder feedback.

X7.- SUB-D type9pinmaleconnector for theRS-232-C serial lineconnection.

WARNING
Do not handle the connectors while the unit isunder power.

Beforehandling theconnectors(mains, feedback, etc.) make
A sure that the unit is not under power.
OR/aFr

ItisNOT enough to turn thedisplay off by using thej ¢y| key
at the keyboard.

1.3

GENERAL TECHNICAL CHARACTERISTICS
Universal Power Supply between 100V AC and 240V AC +10% -15%
Mains frequency of 0 Hz (DC) and from 45 Hz to 400 Hz.
Power outages of up to 20 milliseconds.
10-year memory backup of installation parameter even when the unit is off.

The operating temperature inside 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: P54 (DIN 40050), Rear panel: IP4X (DIN40050) except
for built-in models in which case is: 1P20.
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2. CONNECTIONS

The connection for the RS-232 serial line (optional X1 connector) is not
described in this manual; but in a supplement for it.

21 CONNECTION OF THE FEEDBACK SYSTEMS

Thefeedback systems (scal es or encoders) are connected viaSUB-D HD type
15-pin female connectors: X3, X4, X5 and X6.

Characteristics of feedback inputs: X3, X4, X5 and X6:

- 45V input consumption: 250 mA

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

- 1Vpp voltage modulated sinewave signals.

- Maximumfregquency: 250 K Hz, minimum separation between flanks: 950nsec.

- Phase shift 90° £20°, hysteresis 0.25V, Vmax 7V, maximum input current:
3mA.

- High threshold (logic state 1) 2.4V <V, <5V

- Low threshold (logic state 0) 0.0V <V, <0.8V

Pin Signal Function
1 A
2 A *
3 5 Feedback sgnals
4 /B *
5 lo Reference signd
6 /lo*
7 Alarm
5 Yy Feedback alarm
9 +5V Power for feedback
10 Not connected Not being used a thistime
n ov Power for feedback
12 Not connected Not being used at this time
13 Not connected Not being used & thistime
14 Not connected Not being used at thistime
15 Chassis Shidd

* Available only at the NVP-301TS
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2.2 INPUT /OUTPUT CONNECTION (X2)

nputs and their assgnments.
digitd inputs for automatic tool change detection.

digitd inputs for automatic spindle range detection.

digitd inputs for externd JOG. M3 and M4 which have to kesp thar

levdl and correction control Jog+ and Jog- which have to provide

pul ses.

digitd Emergency input.

digitd input to "tdl" the DRO that the M function has been executed

(M-done).

1 digitd input to indicate that an externd potentiometer will be used
to vary the soindle andog outpt.

1 andog input for that potentiometer. Between OVdc and 9.99Vdc

Qutputs and their assgnment :
2 digitd outputs to indicate M3, M4 or M5 (M3=M4=0V).

4 digitd outputs to indicate the spindle range (M41 through M44).

1 digitd output for M-Strobe, to indicate a change of M. It is activated
for a period of time st by PAR27. M3, M4 or M5 and the ranges ;¢
M41..M44.

4 Digtd outputs to indicate travd limits and going through "0" on the
"X and "Z" axes

1 andog output for the spindle. Between OVdc through 9.99Vdc

Signal characteristics of connector " X2":

The supply voltage is a +24V (£25%), thus the threshold between a "0" and a "1" will
be about +6V.

Characterigtics of the inputs at 24V :
- Maximum load current: 100mA

- Minimum DC voltage: 18V
- Maximum DC voltage: 30V

o]]o]

20

RN NN
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\

O

|

The main characterigtics of the digital outputs are: (optocoupled with solid State
relay with a normaly open contact)

Maximum AC or DC voltage: 48V

Maximum load current: 150 mA

Maximum internal resistance: 24é

- Maximum peak current: 500mA for 100ms at 25°C
- Through current when open: £ 1A

- Leak current: 200nA (Vload=100V)

- Galvanic isolation voltage: 1500V for 1 minute
- Activation time: £ 3ms

- Deactivation time: £ 3ms

Main characteristics of the analog input

Voltage range: +10V Resolution: 10mV
Impedance: >10Ké

Main characteristics of the analog output

Voltage range: 10V Resolution: 4.88mV
Maximum current:  10mA Offset: +30mV
I mpedance: 120 é referred to GND
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CONNECTION EXAMPLE
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2.2.1. OPERATION WITH INPUTSAND OUTPUTS

This DRO is especially designed to control the spindle through the 37-pin
connector X2 being possible to carry out the following operations:

M otor _control

The spindle motor is controlled using M 3 (pin 5), M4 (pin 24) and theanal og
signal (pins 37, 19).

M4 (24) M3 (5) M eaning

0 0 Stop

0 1 Clockwise

1 0 Counterclockwise
1 1 Stop

There are some motor controllers with a READY output. In these cases is
possible to connect this READY signal to the DRO. Pin 32 (M Done).

The DRO will wait for the M done signal before giving the analog signal.
Potentiometer

Using the potentiometer we can select a desired spindle speed manually. This
potentiometer signal must be in the range of 0 to 10 volts. The Dro usesinput
pins 18 and 19 for this potentiometer analog value.

When the potentiometer switch is turned ON, the DRO commutes the
potentiometer analog input directly to the motor controller through the DRO
analog output (pin 37). External electric relays aren't needed.

Gear control

In order to increase safety, there is an option for working with automatic range
detection. Four micro switches must beinstalled in the range control system so
that the DRO is able to read which range is sel ected.

These are the input pins

Range 1 (M41) 15
Range 2 (M42) 34
Range 3 (M43) 16
Range4 (M44) 35

There are 2 ways for changing the range. One is the manual and the other is
automatic.

When we areworking in manua mode, if arange changeisneeded the DRO will
show in the display the range we must select in the gear control.
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Then we will change to this range and press| 55 | if thereis no automatic range

detection. If automatic range detection is installed, the DRO will not start until
we select the right range.

Thereis apossibility for working with a more sophisticated system, using the
automatic range change feature.

This feature uses the output pins to indicate which range must be selected.
Pin

Range 1 (M41) 6

Range 2 (M42) 25

Range 3 (M43) 7

Range 4 (M44) 26
Once we select the desired range thereisa STROBE signal (pin 27) which
initiates the change. The strobe signal is connected to the gear controller. The

M-donesignal (pin 32) from the gear controller tellsthe DRO when therange
change has taken place.

External JOG

It is possible to use external JOG with M3, M4 (input pins 14, 33) and
increase, decr ease spindle speed (input pins 8 and 23).

Tool Control

Installing 4 micro switchesin thetool turret and connecting themtopins 11, 12,
30and 31the DRO isableto read which tool is selected so that the correct tool
offset will be applied.

Position Control

- Output signals are generated when the axes reach the position set by
installation parameter (pins 9 and 28 for X, 10 and 29 for Z).

External Emergency detection through pin 13.

These inputs and outputs must be supplied with an external regulated
power supply connected between pins2 and 3 and between 20 and 21 as
shown in the following table.

Additional features for the spindle:

Apply atrapezoidal or squared sine (bell-shaped) accel eration/decel eration
ram to the spindle while changing ranges.

If the spindle is already turning, the necessary ramp will be applied to adapt
the spindle to the new speed.

Thespeedvariationsdueto radiusincreaseor decreasewill behandled without
ramp thus generating directly the calculated analog voltage.
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2.3 RS-232-C CONNECTION (CONNECTOR X7)

TheRS-232-C sarid communicationslineusesa9-pinmale SUB-D typeconnector.

Parameter PAR90 sets the transmission speed through thisline. See section 3.5in
this manud.

The operating mode for this feature is described in chapter 5 of the Operating
Manudl.
Pin Signal  Function

1 NC Not connected
2 RxD Recave Data
O 1°°°°°°°°° Ol 3 TxD  Transmit Data
9 4 NC Not connected
5 GND Ground

6-9 NC Not connected
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2.4

2.5

POWER AND MACHINE CONNECTION

These DROs can be connected to an AC voltage anywhere between 100V AC and 264
V AC +10% -15% with a frequency between 45 Hz and 400 Hz without having to sdlect
it depending on the country where they are ingdled thanks to their universa power
supply.

Always mount it verticaly so its keyboard is within operator's reach and its digits are
easily visible (at operator's eye levd).

Do not connect or disconnect the DRO connectors while it is under power.

Connect dl metdlic parts to a common point on the machine tool and it to the generd
ground point. Use cables of enough gage (no thinner than 8 mn).

TURNING THE UNIT ON AND OFF

Turning the unit ON
The unit is turned on by actuating on the power switch of the rear pand

The DRO runs a Hf-test and shows on the LCD display the text: “Fagor NVP-30x TS, Press

»~ | 7 (where xxx indicates the moddl) and the X and Z displays show "Fagor dro” if

evaything is OK and the aror number if othewise See the gopendix & the end of this
manual.

Turning the unit OFF

ON/0FF

If you press | )| the DRO tumns off the displays while maintaining the power supply

to the feedback systems and goes on reading the podtion of the axes at dl times. This
is not the case when the equipment is switched off by means of the switch on its rear
panel.

To rest the displays, just press this key agan, on condition that the DRO is getting
voltage (plugged in and with the switch on the rear pand on).

Notes:
- Before powering the DRO down with the switch on the rear pand or disconnecting it
from mains, it is a good idea to press the ‘""®“” key in order to store the current
position of the axes permanently.

- If the unit is powered down with its rear pand switch or there is a power outage without
previoudy having pressed ""’®“" , the DRO will keep the last postion of the axes for a
least 30 minutes.

- The unit will digolay ERROR 2 when powered back up if the pogtion reading was lost
when turned off while the axes were moving or after the accidenta backup period has
expired without having saved the current podtion by previoudy pressing ""’®“" :
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3. INSTALLATION PARAMETERS

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

These parameters may be saved into a peripheral or uploaded from it through
the RS-232-C seria communications line.

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

If it affects the axes, press the corresponding axis key to modify it.

If it isagenera parameter, the X display will show its current value.

The LCDdisplay will show the description of the parameter and its number.
There are severa kinds of parameters depending on how to set them:

Withbinary values. Thevalueof each digit togglesbetween"0" and " 1" when
pressing its corresponding key from| 1 to[ 8 where[ 1 correspondsto
the rightmost digit and| 8 to the leftmost one.

Numeric values, usually with the corresponding axis resolution, they are
entered as regular preset.

Options, the value is changed by pressing | ¥ | which will make the various
options appear in acyclic way.

Page: 16 - Installation Manual FASOR a NVP-300T S/301TS



3.1 PARAMETER SETTING

The DRO display must be on and in counting mode in order to be able to edit
the parameters.

Press| F)|. The LCD display will show the menu:

RPM /CSS/UTILIT. ->
PARAM / COMM

Select "PARAM" using the@ [90] keys.

When the word "PARAM" appears between < >, press| 35

The LCD display requests the password ( 060496). If it isnot entered, it is
still possible to edit those general parameters not affecting the machine.

The LCD display will show the parameter number and a brief description.

. Ifitisageneral parameter (not affecting theaxisreading), thedisplay will show
its current value.

. If it isan axis parameter, each axis display will show its current value.
In this case, press the axis key (X or Z) and key in its new value.

- To go from one parameter to another and save the changes:

Press|| % | or E to go to the next one. To go to the previous one, press

- Pressing another axiskey, (X or Z), the DRO savesthe value of the previous
axis and shows the new axis to be edited.

- Toquit the parameter editing mode, press| | and the DRO will recover the

previous values ignoring the changes just made.

From the count modes, it isalso possibleto accessthe user parametersPARS50

(language) with the keystroke sequence: || [5 ) { 0 andPARO5(scaling

factor) with the keystroke sequence: |/ {

to change operating modes without having to go through all the parameters
preceding the ones we would like to edit. Thisis aso possible for parameters
PAR40, PAR41, PAR51(memory lock), PAR90 (RS-232-C serid line).

Note: If thereisanencoder at the spindle, parameters PARG0 through PAR86
must be set.

Thefollowing parametersmust also be set: PAR0O, PAR02, PARO3 and
PAR10. To access these last ones, press

0 [5 . Thisway, it ispossible

loch
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32 PARAMETERSTO CONFIGURE AXISCOUNT AND DISPLAY

The digits of digital parameters refer to the digits on the axis displays so digit
"1" corresponds to the rightmost digit and "8" to the leftmost digit.

X
8
PARA.-
METER
PAROO
Digit
8
7

6

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

FUNCTION

Feedback configuration, different for each axis. Binary type.
Direction of the coded lo (0 = Increasing, 1 = Decreasing)
Pitch of the coded 1o (0 = 20 mm, 1 = 100mm)

Type of linear scale'slo (0 = Fix, 1 = Coded)

Feedback resolution units: O = microns, 1 = inches

Angular (rotary) feedback. Usually, it must be set to "0".
For the spindle, it must be set to "1".

Differential feedback signals (0 = No, 1 = Yes)
The NVP-300T S cannot beset to" 1" (Yes)

Type of feedback signals(0O=TTL, 1=1Vpp)
The NVP-300T S cannot be set to" 1" (1 Vpp)

Counting direction (0 = normal, 1 = reverse)

If an axis count increases or decreases in the opposite direction to
the one desired, change the value of this digit.
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PARO1 Feedback resolution, independent for each axis,

Possiblevalues:  from 0.1um to 1mm
(0.000005" to 0.03937").
Factory setting: 5 (um).

PARO2 TTL multiplying factor (subdivision). Independent for each axis.
Options. x4, x2, x1 and x0.5.

The selection of these values rotates by pressing [f

Thefactory settingis: x4 and it isthe one used for FAGOR scales.

When using an encoder, its number of pulses should be calculated
according to the leadscrew pitch, the desired resolution and the
multiplying factor to be applied as per the formula:

Encoder (lines/turn) = Leadscrew pitch (mm/turn)
Resolution (mm/pulse) x F

Where "xF" would be the multiplying factor to be applied.

PARO3 Internal multiplying factor when using sinewave feedback signals
or external multiplying factor when using semi-absol ute feedback
devices (coded o) and TTL feedback signals. Independent for
each axis.

Options: 1, 5, 10, 20, 25, 50. Factory setting: 1

For example, for FAGOR scales: MOX, COX or FOT, set this
parameter to 5.

PARO5 Scaling or shrink factor. Independent for each axis, numeric value
within £9,999.

A "0" value means that no factor isto be applied. It is applied onto
the coordinates to be displayed after compensating for table sag.
It isnot applied when reading with respect to machinereference zero

(4_ led on).

The factory setting is: "0".
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PARO8 Indicates whether the feedback alarms will be used or not.
Digit

8,7,6  Not being used at thistime. Must be set to "0".

The NVP-301TS detects the amplitude of the feedback signals.

Feedback alarm contact active level (O=low, 1=high)

Detect the feedback alarm supplied by the transducer.

Detect software travel limits (PAR12 and PAR13).

Detect speed darms.

Possible values O (alarm OFF) and "1" (alarms ON).

Factory setting: O

Refer also to the error codes in the appendix of this manual.

RN WO

PARO9 Axis sag compensation, per linear axis.
Numeric value within £99.999 millimeters per meter.
Factory setting: O.

Notes:
- Even when selecting the display in inches, this value MUST
ALWAYSBE IN MILLIMETERS.
- Remember that 1 inch = 25.4 mm

PAR10 This parameter alows the o reference mark of the linear or rotary
encoder to be offset so that it coincides with a physical reference
point on the machine. It is independent for each axis and for the
spindle.

Numeric value in resolution units for each axis.
Factory setting: O.

Thisvalue will bein mm or inches depending on whether the INCH
LED is off or on.

PAR11 Miscellaneous, binary.

Digit
8,7,6,5/4,3,2 Not being used. Must be set to "0".
1 The key affects one axis ( = 0) or al of them ( = 1).

It may toggle from absolute reading mode to incremental. This
parameter determines whether thistoggle affectsone axisor all
of them.

If it affects by axis, after pressing one must pressthe axis
key. Factory setting: " 1"
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PAR12, PAR13 To set the negative and positive axis travel limit.

PAR 14

PAR 15

Possible values; between -99999.999 --> 0 and "0 --> 99999.999

Thisvauewill beinmmor inches depending onwhether theINCH LED
is off or on.

If PARO8B=1 (limit dlarms ON), when the axis exceeds this distance,
the corresponding axis display starts blinking until it is moved back
into the work zone.

Tocarry outthehomesearchwhen thefeedback devicedoesNOT have
referencemarks”10" (for example, FAGORMKT scales), thisparameter
must be set to "1". Factory setting="0".

Contains the leadscrew error compensation.

Enter the number of points to be compensated (up to 40). "0" means
that no compensation is to be applied.

When pressing| 5> | , the X axis display shows the position value and

the Z axis display shows the error to be compensated. Use the | 55

and to move from point to point.

Use the axes keys to edit the position or the error with the resolution
and units of the axis (PAROO and PAROL).

When pressing E , the X axis, shows the home coordinate of the

selected axis. When pressing | 55 | or { Z the dro assumes the

displayed coordinate as the error position and it then requests the
amount of error to be compensated.

Thiserror amount isthe" Actual position - Displayed position” .
The Home point (I0) must be assigned an error of " 0"

The preset is canceled by pressing | | before pressing | 5 |-

To exit, press| | when none of the axes s blinking.

3.3 INPUT/OUTPUT AND SPINDLE RELATED PARAMETERS

PAR20
Digit

8,3,2,1 Not being used at thistime

-
6
5

4

Indicates whether tool detection isbeing used or not (1 = Yes).
Indicates whether the RPM or CSS will be displayed (1) or not (0).
Indicates whether the external M3, M4 spindle keys will be used (1)
or not (0). Inputs 14 and 33.

Indicates whether the external keys to speed up or slow down the
spindle will be used (1) or not (0). Inputs 23 (+) and 8 (-)
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PAR21 Indicatesthe levd of thefirst 8 inputs (1= active high, 0= active low)
PAR22 Indicatesthe level of the next 7 inputs (1= active high, 0= active low)
Parameter | Digit| Pin Meaning
Par2l 8 | 33 |M4 From External JOG keys
(inputs) 7 | 14 |M3 From External JOG keys
6 | 32 |[M Done (from gear change detector switch)
5 | 13 |Emergency input
4 | 31 |Tool Detect. Digit 4
3 | 12 |Tool Detect. Digit 3
2 | 30 |Tool Detect. Digit 2
1 | 11 |Tool Detect. Digit 1
Par22 8 |-
(inputs) 7 | 23 |Speed up Spindle from external JOG key
6 8 |Slow down Spindle from external JOG key
5 | 36 |Potentiometer ON
4 35 JRange 4 Detect
3 16 |Range 3 Detect
2 34 JRange 2 Detect
1 15 JRange 1 Detect
PAR23 Indicatestheleve of thefirst 8 outputs (1= active high, 0= active low)
PAR24 Indicatesthelevd of the next 3 outputs (1= active high, 0= active low)
Parameter | Digit | Pin Meaning
Par23 8 10 |X “0” — Pulses when X passes zero.
(outputs) 7 27 |M Strobe
6 26 |[M44
5 7 M43
4 25 [M42
3 6 |M41
2 24 |M4 — output to motor control
1 5 |M3 — output to motor control
Par24 4-8 - |-
(outputs) 3 29 |Z Limit
2 9 |Z “0"- Pulses when Z passes zero.
1 28 | X Limit
PAR26 Indicates the anticipation distance for the linear axes in units of
0.0001mm or 0.00001 inch.
PAR27 Indicates the duration of the M-Strobe signa and of the travel limit
signalsfor the corresponding axes. Possible values: 0 to 9.9 seconds.
PAR27=0 PAR27 =t >0
t
Going thru "0" Going thru "0" H
Limite
I
-PAR40 +PAR40 -PAR40| | +PAR40
PAR40 Setsthe X axis symmetrica travel limits.
PAR41 Sesthe Z axis symmetrical trave limits.
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PARG0

Digit

8 Disable "preset" and "clear X" functions when in CSS mode.

7 Stop Spindle before changing the tool.

6 Closed loop spindle control. Digit 4 must be set to a"1" also.

5 Spindleorientationisused (1) or not (0). Digit4 must besettoa"1" a so.

4 Use spindle encoder Yes (1) No (0)

3 Indicates whether a linear (=0) or a smoother square-sine (=1, bell-
shaped) acceleration/deceleration ramp is applied to the spindle.

2 Indicatesthe sign for the M 3 when the spindle analog voltageishbipolar.
O=podgitive, 1=negative.

1 Indicates the type of spindle analog voltage, bipolar (x10V) or not

(0 to +10V).

PARG61 Indicatesthe duration (between 0 and 9.9 seconds) of the acceleration
or decderation ramp from 0 to 10V. If the ramp is bell-shaped, it
indicates the minimum accel eration time (or maximum acceleration).

PARG2 Indicates the percentage the spindle rpm increase or decrease when

pressing the@ keysor the[jog+] and [jog-] keysrespectively.
Possible values: 0 to 50.

PAR64
Digit
8 Not being used at thistime.

7 Stop CSSmode (1) or Not (0) if range changes. ( RangeM-Donesignal
must be used. PAR70)

6,5 Not being used at thistime.
4 Start automatically the DRO in POT mode (1) No (0).
3 Show (1) or Not (0) therea RPM. Useful whenweareusing aauxiliary

RPM Display.
2 Type of message display. (1) for VFD, (0) for LCD
1 Must be set to a (1) when using an encoder which only has A signa

PARG65 Indicatesthe rpm to be used for spindle orientation.

PAR66 Indicatesthe angular anticipation distance when in spindle orientation.
Possible values: Between 0° and 360°.

NV P-300T §/301TS mace 3 Installation Manual - Page: 23



PARGY

PAR70
Digit

wphoro N

N

PAR71
PAR72
PAR73
PAR74

PAR75
PAR76
PART77
PAR78
Note:

PARS81
PARS82
PARS3
PAR84
PARS5

PARS86

I ndicates the number of pulses (physical lines) of the spindle encoder.
Encoder pulses/ revolution. Inthe case of COLCHESTER only the A
signal isbeing used. Thevalueto beintroduced istherefore (number of
pulses/ 4) asthe multiplication between A and B signal isnot possible.
In that case, PAR64(1) must aso be set to "1".

Stop Spindle (1) or Not (0) is Range is not OK.

Digit 6 must be set toa"1" aso.

Stop CSSif the Range changes. Bit 4 must be 1.

I ndicates whether the automatic range detection is used (1) or not (0).
Use (1) or Not (0) the M3, M4, M5 Done signa from motor control
Use (1) or Not (0) the Range M Done signal

Indicates whether the resdual voltage is being used in arange change
(2) or not (0).

I ndli cates whether the spindle must stop (1) or not (0) before changing
ranges.

Indicates whether the range change is automatic (0) or manua (1).

Sets the minimum rpm for range 1. Possible values. 0-9999.
Same for range 2. Possible values: 0-9999.
Same for range 3. Possible values. 0-9999.
Same for range 4. Possible values. 0-9999.

Sets the maximum rpm for range 1. Possible values: 0-9999.

Same for range 2. Possible values: 0-9999.

Same for range 3. Possible values. 0-9999.

Same for range 4. Possible values. 0-9999.

Theunused ranges must be set to the same value asthelast one
used.

Indicates the % of correction for range 1. Possible values: +99
Same for range 2. Possible values: £99

Same for range 3. Possible values: £99

Same for range 4. Possible values: £99

I ndi catestheoscillationtimeof theresidual analogvoltageduringarange
change. Possible values: 0 to 2.55 seconds.

Indicates the value of the residual analog voltage to be applied during
arange change. Possible values: £9,99V.

If =0.00V, the spindle will turn inthe M3 direction at minimum speed.
If =0.01V, the spindle will turn in the M4 direction at minimum speed.
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3.4 MESSAGES AND PROGRAMMING RELATED PARAMETERS

PARS0

PAR51
digits
8to3

PARS2

L anguage sel ection for the messages appearing on the LCD display.
0 = English; 1 = Spanish; 2 = German; 3 = French; 4 = Itaian;
5 = Portuguese; 6 = User defined.

Not being used at this time. They all must be set to "0".
Toturnon (=0) or off (=1) the confirmation beep when pressing the

keys.
Program memory lock, O = unlocked; 1 = locked.

Loading of the user defined language.

When accessing this parameter, the DRO requests the password.
After keying 5564, the DRO isready to receivethefile containing the
user defined language.

35 RS$S232-C RELATED PARAMETERS

ThisDRO sendsand receivedataat the speed set by PAR90and with thefollowing

configuration:
Stop bits: 1
Data bits: 8
Parity: None
PAROO Indicates the transmission speed of the RS 232 line.

Options: 75, 150, 300, 600, 1200, 2400, 4800 & 9600 baud.
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4. OPERATION WITH THE RS-232-C SERIAL LINE

4.1. SAVING AND RESTORING DATA

WiththisDRO, it ispossibleto save datainto aPC or peripheral deviceand later
restore it by using the RS-232-C serial communications line.
This datais sent out in the following format:

Baudrate as set by PAR9O0, 8 data bits, 1 stop bit and no parity.

To access this mode:

- Press

- Select "->" and press| %

- Select the "Comm" option (communications) of the LCD display by means

of the E keys until that word appears between < > and press “.'(:; :

N

- Sdlect: <Send> and press :é“ to sendthedataout to aPC or peripheral device

or select <Receive> and press| 3y

device.

to receive datafrom a PC or peripheral

- Select the type of data to transmit Parameters, Program or

Tool table by means of thenﬂ E

keys and press

T
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4.2 PARAMETER TRANSMITTING FORMAT

The format of the transmitted parameters are:

For value parameters: pP?? 123.123

For binary parameters: P?? 10101010

For option parameters: P??0

For axis parameters: P?? X 123.123 7' 123.123 72" 123.123

The number of decimals depends on the selected resolution.

The format for the "PAR15" regarding leadscrew error compensation is.

P15 X05
NOO P-1000.000 E-1.000
NO1 P-500.000 E-0.500
NO2 P0.000 EO.000
NO3 P500.000 E0.500
NO4 P1000.000 E1.000
Z'03
NOO P-1000.000 E-1.500
NO1 P0.000 EO.000
NO2 P1000.000 E1.500

Where "P" corresponds to the axis position referred to home and "E" is the
amount of error to be compensated for that point.
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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 12 Error while searching a coded marker pulse (lo)

Error 20 Range detection error. The one detected does not match any
valid range.

Error 31 Internal malfunction (Service Dept.)

Error 32 Internal malfunction (Service Dept.)

Error 90 Internal malfunction (Service Dept.)

Error 99 Internal malfunction (Service Dept.)

Feedback alarm fromthe feedback device (scale, encoder, etc) or
weak signal.

1.4.3.6.5.7.2.5 Feedback speed too high.

Maximum position reading or speed exceeded when searching

EEEEEEEE
Home
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If any message other than the firg two from the table were to come up, the equipment
should be switched off and on again until one of the firsg two are seen.

After pressng | ~| to access the counting mode, check the parameters.

If any of the errors shown as (Service Department) are often repeated, ask Fagor
Automation’s Customer Services Department about this.

The feedback darm error will appear if the bit of the corresponding darm activating
parameter for the axis has been st to "1" PARO8(1) = 1.

In ether case, to clear the display, press | ~

If the axis value is flashing, this means tha one of the trave limits established by
machine parameter has been exceeded. This error will be displayed if the aarm
activation parameter for the axis PARO08(2) = 1

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 an axis does not count, disconnect the feedback
connectors one by one. If the DRO comes on, it indicates a fault in the feedback device.
If the fault perdsts get in touch with Fagor Automation’s Customer Services Department
about it.

MAINTENANCE

Cleaning:

An accumulaion of dirt in the equipment can act as a screen preventing proper disspation
of the heat generated by the internd eectronic circuits with the consequent danger of
overheating and DRO faullt.

Accumulated dirt can dso, in some cases, provide a conductive path for dectricity which
could give rise to faults in the internd circuits of the equipment, especidly in high
humidity conditions.

To dean the equipment non-abrasive didrwashing detergents are recommended (in liquid,
never powder form) or 75% isotropic dcohol with a deen doth. DO NOT USE aggressive
solvents, (benzol, acetones ec) which could damage the maerids the equipment is mede
with.

Do not use high pressure compressed air to dean the item as this could give rise to an
accumulation of charges which in turn lead to dectrogtaic discharges.

The plagtics usad in the front pand of the DRO gand up to:

1. Greae and mingd oails.
2. Alkdis and bleaches.

3. Dissolved Detergents.
4. Alcohol

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

Preventive | nspection

If the DRO does nat come on press the rear switch for darting, meke sure it is propely
connected and being supplied with the proper mains voltage.
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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 parametersaredescribed in theinstallation manual supplied with thisunit.

1. UNIT DESCRIPTION

ThisDRO isdesignedforindustrial environments, especially for machinetools.

It can display the position of three axes and a spindle and program repetitive
parts.

1.1 FRONT PANEL

s ™
LCD display h G
- [4](s][¢]
- 4D EEE
-0 o J(e)(-]
= - |2 B [E
- @Il@@[
= s (=] = =
@x

\ J
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Each axis display has eight 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 7| key.

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

the
HOLD-

INCH-
L

DD

] key (if allowed by PARO4)

This lamp comes on when "freezing" the axis position by
pressing [«=a| and the axis key.

This lamp stays on when working in inches and off when doing itin
millimeters. To access it or quit it, pr&ss@

This lamp stays on while showing the axes position in reference
(home) mode.

Indicate the spindle turning direction. They blink when the spindleis
accelerating or decelerating.

3rd display Therightmost digit showsa"1",a" 2" or isoff toindicate

x [z
b
72
OR/0FF
=

that the Z axis display (2nd one) correspondsto“Z","Z" or tothe
combination of "Z +Z," respectively.

This selection rotates by pressing |Zs . It also showsthetext "tool"
followed by the number of the active tool corresponding to the XZ
coordinates shown on the other displays.

Keys to select the first the second and third axis respectively.
Is used for changing the part zero or home reference.

Is used for rotating from the incremental to the absolute mode and
vice versa
Isusedtoturnthedisplay off whilekeeping track of theaxesposition

at all times. Thiskey must be pressed beforeturning the unit's power
off by the main switch on the back of the unit.

Is used to validate an operation.

7| |sused to cancel or abort an operation aready initiated.

| Isusedtotogglethe display of radius/diameter on the X axis movement.
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1]{2][3 Theseareused for entering values.

BINE

Imch ioal

JV_, | sused to changethesign of theentered value or changefromfineto coarse
resolution and vice versa.
[; |s used for “freezing” the display of the feedback even though the axis
moves.
@ This key is aso used to toggle between metric and inch display.

Is used to access the special operation modes, parameter setting,
communications via RS-232-C, etc.

|s used to access the program editing mode.

Isused for programming apart in teach-in mode by inserting blocks after
moving the axes to the desired position.

|s used to access the execution of a cycle or part program previously
stored.

E |'s used to select the previous option in the menu or editing mode and to

start the spindlecounterclockwise, increaseitsspeedif itisalready turning
in that direction or decrease it if it is turning in the opposite direction.

E |s used to select the previous option in the menu or editing mode and to

start the spindle clockwise, increaseitsspeed if itisalready turning in that
direction or decrease it if it isturning in the opposite direction.

E |'s used to stop the spindle and to delete memory blocks and toolsin the
editing mode.

1.2 REARPANEL (SEE INSTALLATION MANUAL)
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2. COORDINATE DISPLAY

21 DISPLAY MODES

Turning the unit ON

The unit is turned on by actuating on the power switch of the rear panel
This DRO runs a self-test and its LCD screen shows the text:

“Fagor NVP-30xTS, Press

a

" where x indicates the model and the X and Z

displays show "Fagor dro" if everything is OK and the error number if otherwise.
See the gppendix at the end of this manual.

Turning the unit OFF

OR/0FE

If you press| g

the same.

key the DRO switches off the displays while maintaining the

power supply to the feedback systems and goes on reading the position of the
axes at al times. Thisis not the case
when the equipment is switched off by means of the switch on the rear panel of

To reset the displays, just press this key again, on condition that the DRO is
getting 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 is a good idea to press the ¥l key in order to store

the current position of the axes permanently.

- If theunit is powered down with itsrear panel switch or thereisa power outage
without previously having pressed Yolk the DRO will keep the last position of

the axes for at least 30 minutes.

- The unit 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

ON/0FF
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L anguage selection

OnthisDRO, it is possible to select the language used for displaying the help
on the LCD screen. To do this:

- Access parameter PAR50 (language) directly by pressing “}/‘" [ 3 \ M

- Press repeatedly until the desired language appears (English, Spanish,
French, German, Italian, Portuguese, custom*) and press :

Press “}/“ to quit the language selection mode.

"Custom” may be any user defined language. (See section 3.4 PARS2 of the
installation manual).

Conversion mm into inches
This DRO can displayed the position of the axes in millimeters or inches by

pressing key depending onwhether thel NCH ledisoff or onrespectively.

Fine/ coarse resolution

This DRO alows adecimal digit to be switched off (coarse resolution) when
the resolution is excessive, ssmply by pressing . For example 0.01 instead
of 0.012. -

Radius / Diameter :
When these models are used for measuring radius or diameter, 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.

RPM / CSS

It is possible to display the preset Revolutions Per Minute or the Constant
Surface Speed of the spindle "Sp" or "Cs" aswell asthe actual (real) rpm"Sr"
(when the spindle has an encoder) and the percentage of correction being

applied.
To do that the DRO must be configured accordingly, PAR20(6)=1.

: Press

. Selec the option <RPM> or <CSS>
The Spand Sr will bein RPM and the CSS in m/min or feet/min depending
on the display units being used metric or inches.

. Preset those values.
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2.2 INCREMENTAL, ABSOLUTE AND WITH RESPECT TO

MACHINE ZERO

A coordinate DRO displays the
present coordinate of one or severd
axes.

Coordinate means the distance
from one point or position with
respect to another chosen as
reference.

These DROs can display the
position of the axes in incrementa
or absolute mode or referring to
home. -

The figure shows the coordinates
of an axis which would appear in
the different modes:

- In Incrementa (1), when the

ABSand 4 leds are off the

B0.000

Io

digance from the present postion of the axis to the previous postion is displayed.
- In Absolute (ABS), when the ABS led is on and the (L_ Is off, the distance from
the present podtion of the axis to pat zero (D) is displayed.
- Inreference zero ((L_ ), when (L_Ied Is on, the distance from the present pogtion
of the axis to home (0) chosen in the feedback system (scale or encoder) is

displayed. To access this mode use

). key.

- To sdect another reference point, jusi‘pr&ss its corresponding key [O] to [9] or the

keys. Once it is selected, press to activate it or to cancd the

operation and quit this mode leaving the previous part zero.

- The home reference "0" cannot be preset and it will be assumed when the DRO
detects the reference pulse coming from the feedback device as described later on.

Note: If parameter PAR14 = 1, it will be possble to presst the home postion when
using feedback devices not having a reference mark (pulse). For example FAGOR

MKT series scdes.

To change from one of these display modes to another, press |7/| until the relevant led

goes on or off as described earlier.

It could occur that the ingalation parameter PAR11(1) has been set to “0” for [~

key

o]

to independently affect each axis so tha one axis can display its postion in incremental
mode whilst the other does thisin absolute. In this case, to change the display

mode for a particular axis, press sequence: [Z] [x for"X",[Z](z for"z".
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2.3

MACHINE REFERENCE SELECTION AND SEARCH

Although it isnot absolutely necessary, it isrecommended to use the reference
marks (10) of the feedback system in order to set a machine zero point.

This alows the user to reference the machine axes and restore the work
coordinates after having turned the dro off, moved the machine while the dro
was off, or for any other reason.

Fagor linear encodershavereferencemarks(lo) every 50 mmall alongitslength.

In order to use these marks properly, choose an area on the axis, for example
inthemiddle of the measuring length or at oneend. Approach thisareaand carry
out the home search (10). Once the reference mark has been found, mark this
areawith amarker or sticker in order to carry out the home search in the same
areain later occasions and make sure that you are using the same machine zero
point (home).

Fagor also offersencoderswith distance-coded reference marksevery 20 or 100
mm. When using these distance-coded reference marks, thereisno need to move
to the O position to find the references, simply move adistance equal to the gap
between marks (20 or 100 mm depending on the linear encoder)

The dro stores for 10 yearsin its internal memory work coordinates such as
machine zero, absolute and incremental while it is turned off.
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The home search sequence is as follows:
- Move the axis to the approximate reference zone (roughly).

Thisstep isonly for fixed 1o scales (not coded)

- Get the DRO in home reference mode by pressing||]
on, it is aready in that mode.
- Select the axis to be referenced by pressing[x  for X, [? for Z1 and

=

.Ifthe%_ LEDis

[Z—s for Zp (this must be done one axis at a time).
Zeros to the left of the axis display will appear.

- Movethe axisuntil the DRO detects the reference mark of the feedback
device. This happens when the zeros to the left of the corresponding

display disappear.

When thereference pulseisreceived, the DRO presetsthis point with the
valueassignedto theinstallation parameter PAR10for thisaxis. Thisvalue
is(factory set) default “0”. Atthesametimeit recoverstherelativedistance
from thishometo the previoudly set part zeros (ABS) and theincremental
value.

When using reference-coded scal es(distance-coded | 0), theval ueassumed
Is the position with respect to scale zero plus the offset.
For the spindle: While in home mode:

Press and wait for the marker pulse. The position is displayed on the
LCD screen.

NOTE.- If PAR14=1 (feedback without reference mark -10-), The home
position may be preset in Machine Reference mode. See the next
section for coordinate preset.

Page: 8 - Operation Manual PsoR 3 NVP-300TS/301TS



24  AXISCOORDINATE PRESET

Toreset theaxisdisplay, just press.  sequence: u}/m X for"X",and u}/" [ Z \
for"Z".

Using thelower figure, let usimaginewewish to makeapart inwhichthreeholes
have to be drilled with the coordinates stated. It is clear that the blueprint will
only reflect theincremental coordinates (1) or theabsoluteones(ABS) referring
tothe part zero (point " 0" inthefigure) athough the DRO al so showsthem with
respect to home (10).

After referencing theaxes, aswasdescribed in the previous section, wecan make
thispart inincremental or absolute mode according to whether we chose atype
of dimensions (1) or (ABS) of the blueprint.

| n incremental mode:

|

|

|

|
—F—

|

|

1*

- Press| % until the ABSled go out and the key
the 4— led.

for switching off

- Move the axis up to corner "D" to set this as part zero.

- At this point, one can proceed in two ways.

- Preset the axis with zero value by pressing| | | X
- Move the axis to the face of the part until the DRO reads. 022.601
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- After drilling this hole, one can go to the next position, after having preset
or...

- Preset the axis with value 22.601 by pressing: | X 22.601|'% | to
validate it.

CLEAR

In case of a mistake, press|| | to cancel it and leave it asit was.

When pressing [? , the previously preset value is displayed.

- Move the axis towards the first position until the DRO reads. 0.000.

This last method turns out to be more practical as after selecting the

destination coordinate one only hasto remember to movetheaxisuntil the
DRO reads zero.

- Oncethisturning operation has concluded, one can go to the next position,
after having preset the next coordinate(24.337), by moving the axisuntil the
display reads 0.000.

- And so on until al the turning operations are concluded.

Note: By pressing Z until the” ABS" LED lights up, the DRO will show
the axis real posrtion with respect to part zero "O"

80.0x1

Io
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| n absolute mode:

- Press| /| until the ABSled comes on.

—ntnl

- To preset ioart Zero:

- Place the axis exactly over “0” and press: “}/m X

At any time, by pressing key |37 | , the DRO will display the present position

—ntnl

with respect to the previous zero (ABS and J[,— leds off), to part zero (ABSled
on) or with respect to home (] _led on).

The next section describes how preset up to 13 tools.

45.698

. b

567.2989

BD.000

Io
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3.

31

3.2

SPECIAL OPERATIONS
SCALING FACTOR

With this DRO, it is possible to apply a scaling factor between 0 and £9.999 for
applications such asmold making by smply keyingin (for the X axis, for example):

7l (5, [x hawe(F]

TheDROwill then show theaxisposition resulting from multiplyingitsreal position
by the 'value' of the scaling factor.
RPM (SPINDLE SPEED PRESET)

After press ng , Seectthe< RPM > optionto preset thespindlespeed andrange
to be used.

Key Action

X Programmed RPM
? Range

f@“ Vdidate

By default, the DRO offers the minimum range for the indicated rpm.

Once f.é“ has been pressed, to accept the entered data, the DRO automatically

checksif the programmed range matchesthe current one. If not, arange changeis
carried out.

If the spindle is already running, an acceleration ramp is applied to reach the new
speed.

Note: If PAR20(6)= 0, the L CD screen does not show the programmed S, thereal
"Sr" or the %.

RPM presetting safety:

When using a manual gear change without detectors for selected gear, it is
possible to preset an RPM value and indicate to the DRO that a gear has been
selected which, actually, has not been selected at the machine. To prevent the
risk of having the spindle turning faster than desired, the DRO issues ERROR
20 when the actual (real) rpm reach 120% of the programmed value.
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3.2.1 MODIFY THE SPINDLE SPEED WHILE IT ISRUNNING

With this DRO, it is possible to modify the spindle speed already preset at the
keyboard (using the and E keys) or from an external keypad using a
potentiometer and/or the [Jog+] and [Jog-] inputs.

-When the spindle is turning clockwise, every time E IS pressed, the spindle

speed will increase and every time E Is pressed, it will decrease.

- Ontheother hand, if the spindleisturning counterclockwise, every time IS

pressed, the spindle speed will decrease and every time E ispressed, it will
increase.

NOTE: When the spindle speed is controlled by an external potentiometer, only
the actua spindle speed "S™ shown on the LCD screen will only make
sense when there is an encoder installed on the spindle,

In potentiometer mode, The@ ‘E‘ keys are operationa only to start

the spindle and changeitsturning direction, NOT to increase or decrease
the speed set by the potentiometer.

(See PARG2, increase / decrease percentage of spindle RPM).
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3.3 ACTIVATING AND PRESETTING THE CONSTANT SURFACE
SPEED (CSS)

CSS operation may be initiated in several ways. One of them consists in

accessing the DRO menu with the key, selecting the CSS option, and

entering the parametersrequired to set the CSSwork cycle. Thisoptionishandy
when the desired cutting feedrate and maximum rpm values are known.

Option "A":
After pressi ng and <CSS>, the desired CSS may be preset aswell asthe

maximum rpm allowed for aparticular machining operation at Constant Surface
speed and the Range to work in. After programming this data, the CSS mode
Is activated depending on the radius value (X axis)

Key Action
X Constant Surface Speed
/

Maximum RPM alowed for that cutting speed

—

/s Range
A Toggles ON/OFF

3 Validate the data

- When working in mm, the CSS is given in m/min.

- When working in inches, the CSSis given in ft/min.

The CSS mode is only activated after entering all the pertinent data.

Once all the data has been entered and the CSS mode is activated, the DRO
works in this mode until selecting <VCC> to cancdl it.
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Option "B":
To work intuitively, one may begin working in CSS mode using TEACH-IN to
set the necessary parameters.

Thisteach-in takes two steps, first teaching in the maximum spindle speed and
then the desired cutting speed.

Thisteach-inoperation must becarried out inthisorder, otherwisethe CSScycle
will not be initiated

TEACHING IN the maximum spindle speed to work at CSS.
Use the potentiometer to turn the spindle at the desired rpm. After pressing

i&' ,thoserpmarestoredinthe DRO asthemaximumrpmallowedfor CSS

operation. The DRO screen shows the maximum rpm allowed.
These maximum rpm must be adjusted before teaching in the surface speed.
This value will be deleted when quitting the CSS mode.

TEACHING IN the surface speed.

Use the potentiometer to manually adjust the spindle rpm until it reaches

the desired speed. Then, press‘@ and the current cutting speed will be

preset asthe Constant Surface Speed. Turnthepotentiometer off andfrom
then on, the DRO will work at that Constant Surface Speed.

The spindle rpm must be lower than the one set as maximum in order to
be able to access the CSS mode. Otherwise, the will have no effect.

The current position of the X axiswhen pressing must be other than

0.000 otherwise it cannot calculate the current surface speed and save it
as the desired surface speed.

Note: Accesing the potentiometer mode also cancels the CSS mode.
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34 DISPLAYING THE AXISFEEDRATE

After pressinga and <UTILIT.> select the <Feed> option,
theaxisdisplaysstart blinking waiting to be sl ected by pressing their corresponding

key ( [? for example).

The LCD display will show:
- The current feedrate of the selected axis FOO00000 in m/min. or inches/min.

- The maximum feedrate reached by the axis until then since the this mode was
activated: Fm000000 in m/min. or inches/min.

To select another axis, select <Feed> again, press

axis ( [? for example).

To deselect it, press

CLEAR

VA

»

and then the key for that

or get back into this mode and press the same
keystroke sequence used to activate that axis.

3.5SPINDLE ORIENTATION
After pressi ng ,<UTILIT.>, <SPIN.OR.>,toorientthejawstowardsthe

operator, preset the angular position (for example 120°), press @ or E

when pressing thiskey again, it will advance to 240° awaysin the M3 direction.
By pressing E instead of [Efcj or ||ji]|| it will turn in the M4 direction.
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36 TAPER (CONE) CALCULATION

After pressing <UTILIT.> and select the <CONE> option, this DRO
calculates the taper angle (cone) of apart by simply touching two of its points.

To do this, follow this procedure:
1 Movethetool until it touchesthe part
at any point of the taper.

- Press| '$ |.

2 Touch the part with the tool at any
other point of the taper.

- Press|| %5 | sothe DRO calculates

the angle or %\ to cancel the 12

operation. (The displays stop blinking).

The "X" axisdisplay will show theangle "a" in ten-thousandthsof adegree
(0.0001°) andthe" Z" axisdisplay will do soindegr ees, minutesand seconds.
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3.7

TOOL PRESET

Up to 13 tools ("00" to "12") may be preset at this dro.
In order to work with tools, the dro must be ABS mode
Follow this procedure to preset a tool:

- Place a part with known diameter in A B Solute mode.

- Press[z , the 3rd display shows the active tool.

- Key inthe desired tool number from "00" to "12".

- Movethetool to be preset and touch the part with it.

- Preset the known part diameter at that point.

The dro saves the relative distances (offsets) of all the tools referred to "TO".

Consequently, if "TO" ispreset in ABS mode (on X and Y) and then the rest of
the tools, it will suffice to preset the"TO" (on Z) for the new part. The dro will
recal culate automatically the offsets of the other tools without having to preset
them for each part.

When accessing the CSS menu and presetting a new constant surface speed,
this speed will remain associated with the current active tool.

The tools can also be preset using the TEACH-IN mode. To do that:

—

1. Press| © , The"0" tool will be shown selected.
2. Move thetool to areference point (previously established).

3. Press|| »|. Thedisplay will show the next tool.
Repeat steps 2 and 3 for the rest of the tools.

These tool presets are kept in memory even when the unit is powered off up to
amaximum of 10 years.

Notes:

Inincremental mode, toolsare not used, it isconsidered asjust another tool,
independent from TOO.

If the offset of atool has been preset in either Z;, Z, or Zg mode, the same
mode (Z4, Z, or Zg) must be selected to make the part with it.

Page: 18 - Operation Manual PsoR 3 NVP-300TS/301TS



3.7.1 DELETINGALL TOOL OFFSETS

To delete the offsets of ALL the tools; The 4,— LED must be off.

—

Press| ©

.
\ teal

E i&“ E The DRO will request confirmation to confirm this operation.

3.8 COORDINATE FREEZE (HOLD)
It enables*“freezing” the display of the counter whilst inside it goes on reading
the real position of the axis. This comes about when it is hecessary 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 key [E [? and the display counting said axis “freezes’ at the
present value.

- Presskey of other axisif youwishto also“freeze’ thedisplay of thisaxis.
- Thetool to be replaced withdraws and the new one takes its position.

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

- Press |mw| and the counting “defreezes’ starting to count from the
previoudly “frozen” value.

If Ispressed, instead, the DRO will assumehalf thedistancetravelled

since ||wow| was pressed.
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4 PROGRAMMING
On this DRO, up to 100 blocks can be programmed (00 to 99) indicating axis
positions at random or following a particular path (cycle) and some special
functions such astool change, jump to another block, scaling factor, etc. to be
carried out later on in a repetitive way.

Note: If the memory islocked, the program blocks can be neither edited nor
deleted.

4.1 DELETING BLOCKS
To delete all the program blocks, after pressing , press the sequence:

“ ) TheDROwiIIrequestconfirmationtocarryoutthisoperation.

4.2 EDITING BLOCKS
In aprogram, it is possibleto "Edit" new blocks"Modify" the contents of the

blocks completely or "Delete" their contents leaving them empty.
The destination coordinates may be entered in the blocks by keying the values

or after moving the axes to the desired destination point as described in the
sectionon"Teach In".

When pressing to access the block editing mode, the LCD display shows:

Program Edit
Block: 00

After this, select the block number to be edited either by keying its two digits or

usingthe @ and then pressing f.ff
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4.2.1 EDITING A NEW BLOCK (EMPTY)

Once in the desired block as described earlier, the LCD display shows:
Program Edit
<Post> Change Cycle

The option between < > (<Posit>) isthe one selected.
To select any other option, use the@ keys.

Then press|| 3, | to accessit.

Selectingthe POSITION option:
Thismenu option can be used to movethe axesto specific coordinatesusing the

indicated tool. It requests the following data:

- X coordinate of the target point: Press X ~and key in the value.
- Z coordinate of the target point: Press| Z and key in the value.
- The number of the tool to be used:

Press ZS/ and key in the value.

If any of the coordinatesis|eft out, its display will show: "-----" indicating that
axis must not be moved.
To enter the target coordinate for another axis, pressits corresponding key.

-Once the values have been entered for all the desired axes, press || 4 | to
validate the block.

-To cancel the changes, press|

Selectingthe CHANGE option:
If whilethisoptionisselected, ;'(S' IS pressed, itispossibleto changethescaling
factor or edit ajump to another block or subroutine as described in section 4.2.3

SelectingtheCYCL E option:
Whilethisisoptionisselected, it ispossibleto edit any of the cycles described

In section 4.2.4
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4.2.2. TEACH-IN MODE

In thismode, it is possible to enter the target coordinates after moving the axes
to the desired position instead of keying its numeric value.
It stores the data on position and active tool.

To edit ablock in this mode:

- Press to access this mode.

The LCD display will show: Teach-In
and the current axis position. Block : 00

- Select the block to be edited by keying its number or by using the: @ “

keys and then pressing % to validate the selection.

4

- Movethe axesto the desired position and press “;.'5“

When receiving aprobe pulse, the current positionisaso entered and it goesonto
the next block.

- To quit the TEACH-IN mode, press

When programming incremental coordinates, "ABS' led off, the DRO will
display the distance traveled from the previous block.

4.2.3 SPECIAL FUNCTIONS
Once in block editing mode and after selecting <Change> using the

keys and pressing f.é“ , It is possible to program a scaling factor, a jump to

another block or atool changeto beappliedinthefollowing blocksasdescribed
next.

4.2.3.1 CONSTANT SURFACE SPEED (CSS) OR RPM
When sdlecting the RPM option, the following is programmed in this cycle:
-The spindle speed "' S" at the" X" axisdisplay.
-Therange at the"Z" axis display.

When sdlecting the CSS option, the following is programmed in this cycle:

- The Constant Surface Speed at the " X" axisdisplay.

-Maximum rpm alowed for that CSS at the "Z" axis display.

- The clamp at the Zs display.

-The CSS modeis activated or deactivated at the"Zs" display by pressing | 7/
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4.2.3.2 SCALING FACTOR (PROGRAMMING)

After selecting this option using the . E || keys and pressing % itis

possible to enter a scaling factor different for each axis, thus being poss bIe to
generate a mirror image (negative factor). This factor will affect the following
blocks and may have a value within £ 9.999

If a scaling factor has been programmed, it will only be applied on to the
programmed coordinates during the execution of the program,but not ontothe
axis count or the regular dro mode. To do that, it would have to be set by
installation parameter PAROS (section 3.1).

4.2.3.3 JUMP TO ANOTHER BLOCK
After selecting this option using the nﬂ E keys and

pressing “:.5 , It is possible to program this function in

order to change the order the blocks will be executed in or
jump to subroutines from any block of the program.

Thistypeof block containsajump destination block number
and areturn block number.

after n times

When programming the return block, the blocks contained
between them will be considered a subroutine and one can
program the number of times they will be executed before
returning to the block after the one it jumped from.

For example:

- Block "02" of the figure contains a jump to block "04".

- If noreturnblock isprogrammed inthisblock "02" (a), the DRO will execute
blocks: 01, 02, 04, 05, 06, 07.

- If areturn block "06" is programmed in this block "02" (b), the number of
times (n) blocks "04, 05 and 06" will be executed. After that, blocks 03, 04,
05, 06 and 07 will be executed.

Note: No nesting is possible. This means that no jumps can be programmed
from Inside agroup out to another, asfrom block 05 of thefigurein case

(b).
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4.2.4 CYCLES

WiththisDRO, typical cyclesmay be programmed in aninteractiveway without
having to program the exact position of each point.

4.2.4.1 TURNING/FACING CYCLE
After selecting these option with: and pressing || %y

The desired section of the part can be programmed to be turned or faced.
Todothis, indicate:
- Theinitid postion (Xi, Zi) X

Press: [? [value] [?, ( S a ;Xi'Zi

- Thefinal position (Zf): [valug] [

A

- Thefind diameter (f ): [value] [ % | ‘
__________________ ,

- Thecutting pass. [vaug] || 3 ;

When executing thiscycle, thedrowill show thecurrent positionwithrespect tothe

target position for each machining movement (step) so the axes have to be moved
until the dro displays read 0.000

Notes: To go from one step to the next, use either f.ff or ||§1]|| :

To go back to the previous step, pr%s
In the program being edited, the cycles occupy 2 blocks.
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4.2.4.2 TAPER TURNING / FACING CYCLE (TAPER 1)

After selecting these options with @ E and pressing “:'.5“

The desired section can be programmed to be turned or faced.
Todothis, indicate:

- Theinitid postion (Xi, Zi) 1

»

e X . ..

[?,[vdue] [7\ .:.) Xf 2t OutSId‘el\/I/achmmg
- Thefina position (Xf Zf): \Xi ;
[?[vdue][?, 3; Xi,Zi X1Zf . = i Zi

- Thecutting pass:

[value] | 'S

- Sdect either inside or outside
machining with:

{X,and[zzorry_,

- Sdlect facing or turning with: [? and[? or[?

- Press|| | toendthisoperation.

Inside Machining

When executing thiscycle, thedrowill show the current position with respecttothe
target position for each machining movement (step) so the axes have to be moved
until the dro displays read 0.000

Notes: To go from one step to the next, use either 15“ or E :

to go back to the previous step, pr&s@
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4.2.4.3 TAPER TURNING/ FACING CYCLE (TAPER 2)
Inthiscycle, ataper machining operation is programmed for aknown taper angle:

After selecting these option with: @ E and pressing i&“

The desired section of the part van be programmed to be turned or faced.

Todothis, indicate: Xy
- Theinitial postion (Xi, Zi)

- Thetaper angle (@): al N
- Thediameter (f ):
EY
- Thecutting

[vaug] || 3

[vaue]

[vaue]

pass:

5%

- Sdect facing or turning with: [— and[— or[—

- Press

EY

to end this operation.

When executing thiscycle, thedrowill show the current positionwith respect tothe
target position for each machining movement (step) so the axes have to be moved
until the dro displays read 0.000

Notes: To go from one step to the next, use either m.‘::f or@ :

to go back to the previous step, press

Page: 26 - Operation Manual PsoR 3 NVP-300TS/301TS



4.2.4.4 CORNER ROUNDING CYCLE

In this cycle the rounding of a section is programmed from the following data
requested by the dro:

The initial posntlon (Xi, Zi):

A

X [valug [ 3| x

Quadrzilnt 2
The final position (Xf Zf):

?[vdue] [ 7 3

Roundingradius
(negative = insde)

Xi Zi
[value || 3>

The cutting pass: R >\

Xf 7f Quadrant 1

/R'\xirZi |r:?4achining

N SRR AN A S

. Z
e Quadrant 3

* Quadrant 4

— Quadrant 2
[vaug] || 3>

Select the quadrant with JV_

Select facing or turning with [— and F or [—

Press .:.> to end this operation.

Notes: To go from one step to the next, use either 1&“

or

to go back to the previous step, press@
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4.3 EXECUTION

To access the program execution mode, press and the LCD display will

show: EXECUTION
<PROGRAM> CYCLE

4.3.1 PROGRAM EXECUTION

This option is selected using the@ keys and pressing :é“

- If aspindle speed change has been programmed requiring arange change, the
DRO will carry it out or request the operator to do it depending on whether it
has been configured for it or not.

N

- In incremental mode, the currently shown reading is the distance to the target
point with the opposite sign. Therefore, the axes must be moved until their
displays read 0.000.

- In absolute mode, the DRO shows the difference between the programmed

coordinate and the current one with the opposite sign (distance to go).

Notes:
- If atool has been programmed to carry out the cycle and when executing
it, it does not match the current one, the LCD screen will show amessage
requesting a tool change.

- If ascaling format has been programmed, it will only be applied during
the execution of the program and not in the regular dro mode. To do that
it has to be set by installation parameter PARO5 (see chapter 3.1).

- If the spindle was turning when entering into execution, it stops. The
turning conditions are maintained and once execution is resumed, it is
possiblethey may berestored by pressing M 3 or M4 or activating theinput
for turning direction.
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4.3.2 CYCLE EXECUTION

Once the tool to be used in the cycle has been selected by the keystroke

sequence: [tool number] |35 | or keyi ng @ E % | and the
option fro <cycle> execution has been selected by pressi ng ;'(S' :

any type of cycle may be executed directly. To do that, enter the datarequested
by the LCD display and go directly into execution. The DRO will automatically
calculatethevalueand thesign of the compensation to be applied on each move.

Notes: To go to the next block in the cycle, press “;.'5“

After this cycleis executed, the entered datais |ost.

4.3.3 MACHINING STEPS

The machining operation is divided into several steps. These steps are further
divided into three sub-steps.

1.-Increment the position in the stepping axis.
2.-Machine up to the calculated position.
3.-Withdraw up to the starting point.

Facing example.

P N
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Turning example:

A A A

Theseillustrationsshow afull step. Themachining will consist of consecutive steps
until finishing the operation. The LCD screen showsthe step and substep numbers
of the machining process (000.0)

When executing ablock, the LCD display shows the distance to move. When the

"Zero" podgition is reached on each axis, when pressing f.é“ the substep being
executed is considered to be completed.

Example: Execution of program number 00 that corresponds to a "taper 1"

machining cycle.
The machining isat step 3 and substep 2.

NOO -Taperl
003.2 Moveto zero

4.3.4 EXECUTION ERRORS
When executing ablock or program, thefollowing error messagesmay come up:
Error in axes: A wrong axis has been programmed (it does not exist).
Error empty block: An attempt has been made to execute an empty block.

Error in data: Some necessary datafor block executionismissing or...

Inrounding: - Thetotal angle of the arc is greater than 90°.
In Jump: - A jump to an empty block has been programmed.

- Thereis an empty block in the subroutine.
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5. OPERATION WITH THE RS-232-C SERIAL LINE

5.1. SAVING AND RESTORING DATA

WiththisDRO, it ispossibleto save datainto aPC or peripheral deviceand later
restore it by using the RS-232-C serial communications line.

To access this mode:

- Press

- Press"->" and select the "Communications" option of the LCD display by
means of the keys until that word appears between < > and press

T

rd

- Sdect: <Send> and press T.ff tosendthedataouttoaPC or peripheral device

or select <Receive> and press|| 3>

device.

to receive datafrom a PC or peripheral

- Select the type of data to transmit Parameters, Program or

T ool table by means of the E

keys and press| '35 | .

5.2 PARAMETER TRANSMITTING FORMAT

The format of the transmitted parameters are:

For value parameters:
For binary parameters:
For option parameters:
For axis parameters:

P00 123.123

P00 10101010

POO O

P?? X 123.123 7' 123.123 72''123.123

The number of decimals depends on the selected resolution.

5.3 TOOL TABLE TRANSMITTING FORMAT

The format is:
In mm:

T?? X 1234.1234 7Z 1234.1234
Ininches: T?? X 123.12345 Z 123.12345

NVP-300T §301TS
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5.4 PROGRAMS TRANSMISSION FORMAT

The format is"Nxx Gxx X Z" where Nxx indicates the block number and Gxx
the type of programmed cycle followed by its parameters.

The values sent out by block may be one or severa of the following:

Cycle Codel Parameters

Goto a position X Z T

Jump to a subroutine G25 | N  beguin.end.repetitions
Scaling Factor G2 | X_Z

Turning G8l| X _Z M _C_D
Facing G82 | X Z=Initid coordinate

M = Fina Z coordinate
C = Increment (pass)
D = Find diameter

Turning. Taper 1 G83| X Z L M _C |
Facing. Taper 1 G84 | X Z=Initid coordinate

L M = Final coordinate

C = Increment (pass)

| = Inside machining

(blank) = Outside machining

Turning. Taper 2 G& | X _zZ C D _ A
Facing. Taper 2 G86 | X Z =Initid coordinate
C = Increment (pass)

D = Find diameter

A = Taper angle
Rounding while turning G87 | X _Z L M _C_R_ K __
Rounding while facing G88 | X Z =Initid coordinate

L M = Fina coordinate
C = Increment (pass)

R = Radius
(negative = inade machining)
K = quadrant
VCC G%|S V M
RPM G977 | S__ M

S:_Spi ndle speed at CSS or rpm
V = Maximum rpm in CSS mode
M = Range (M41, M42, M43, M44)

Note: If the memory islocked, no program can be received.
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APPENDI X

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 12 Error while searching a coded marker pulse (lo)

Range detection error. The one detected does not match any
Error 20

valid range.
Error 31 Internal malfunction (Service Dept.)
Error 32 Internal malfunction (Service Dept.)
Error 90 Internal malfunction (Service Dept.)
Error 99 Internal malfunction (Service Dept.)

Feedback alarm fromthe feedback device (scale, encoder, etc) or
weak signal.

1.4.3.6.5.7.2.5 Feedback speed too high.

Maximum position reading or speed exceeded when searching

EEEEEEEE
Home
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If any message other than the firg two from the table were to come up, the equipment
should be switched off and on again until one of the firsg two are seen.

After pressng | ~| to access the counting mode, check the parameters.

If any of the errors shown as (Service Department) are often repeated, ask Fagor
Automation’s Customer Services Department about this.

The feedback darm error will appear if the bit of the corresponding darm activating
parameter for the axis has been st to "1" PARO8(1) = 1.

In ether case, to clear the display, press | ~

If the axis value is flashing, this means tha one of the trave limits established by
machine parameter has been exceeded. This error will be displayed if the aarm
activation parameter for the axis PARO08(2) = 1

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 an axis does not count, disconnect the feedback
connectors one by one. If the DRO comes on, it indicates a fault in the feedback device.
If the fault perdsts get in touch with Fagor Automation’s Customer Services Department
about it.

MAINTENANCE

Cleaning:

An accumulaion of dirt in the equipment can act as a screen preventing proper disspation
of the heat generated by the internd eectronic circuits with the consequent danger of
overheating and DRO faullt.

Accumulated dirt can dso, in some cases, provide a conductive path for dectricity which
could give rise to faults in the internd circuits of the equipment, especidly in high
humidity conditions.

To dean the equipment non-abrasive didrwashing detergents are recommended (in liquid,
never powder form) or 75% isotropic dcohol with a deen doth. DO NOT USE aggressive
solvents, (benzol, acetones ec) which could damage the maerids the equipment is mede
with.

Do not use high pressure compressed air to dean the item as this could give rise to an
accumulation of charges which in turn lead to dectrogtaic discharges.

The plagtics usad in the front pand of the DRO gand up to:

1. Greae and mingd oails.
2. Alkdis and bleaches.

3. Dissolved Detergents.
4. Alcohol

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

Preventive | nspection

If the DRO does nat come on press the rear switch for darting, meke sure it is propely
connected and being supplied with the proper mains voltage.
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