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Addendum 030213 for the NVP-200QC manual. Code: 14460018 version 0009 FAG°R
Adenda 030213 para el manual del NVP-200QC. Cadigo: 14460018 version 0009

New features V01.01:

1.

2.
3.

Morememory for measur ed elements.

Thisversion increasesto 100 the number of measured elements stored in memory and they
are not lost when the DRO is turned off. The elements are numbered from 0 to 99 and the
dement measured after number 99 overwrites the first e ement.

To clear this memory completely, press. [CLEAR] [§]

Morememory for statistics. Now up to 300 elementsmay be stored.
Automatic“Q” axiscalibration.

Rotate the screen a known angle to “teach it” to the DRO.

Within the cdibration menu select “Q axis’.

Enter the desired angle.

Rotate the screen the desired angle or press [Y] and enter the number of pulses
corresponding to the indicated angle.

Press [ENTER] to finish.
New option for SKEW.

It isnow possibleto force the axisto be aigned with aline by pressing the desired axis key
[X] or [Y] after measuring or recdling a line.

New parameters:

PAR51 STORE memory dataaseither measured or statistical elements

Bit 3=0 The STORE memory data is used as measured elements istead of statistical
elements.

Bit 3=1 The STORE memory datais for statistics only.

PAR92 Selection of point capturing method with the optical fiber.
=0 Norma

=1  Capture a point when moving from dark to light.

=2  Capture a point when moving from light to dark.



SYSTEM CALIBRATION

A gage of known thickness will be used to caibrate the system. The gage must be placed
parale to one of the cross-lines on the screen; but first, make sure that the table moves
perfectly parale to the horizonta line of the cross on the screen.

Steps:

1.
2.

Adjust the focus until a dust particle may be clearly seen on the screen.

Take this particle to one end of the screen by moving the axes and place it exactly on the
horizonta line of the cross on the screen.

By moving the axis, take this particle to the other end and check its deviation on the vertical
axis of the screen.

Rotate the projector screen until the horizontal line of the cross is perfectly paralle to the
path followed by the dust particle.

Repeat the movement of the particle to verify that the horizontd line of the cross moves
pardle to the path of the particle.

Then, place the calibrated gage parallel to the vertical line of the cross on the screen (this can
aso be done with the horizontal line).

CALIBRATION OF THE LINEAR ENCODERS

Thelinear encoders must be calibrated before adjusting the optical fiber. Thisis done because
the projector table may sag affecting the reading. This table sag must be compensated.

Steps:

1.

Use the screen cross to measure a gage of known value. The larger the value of the gage,
the more accurate the adjustment will be.

Calculate asfollows. For example. A gage 9.5 mm thick is measured and the dro shows 9.3
mm. Since PAR09 must be assigned the value in mm per meter of table sag, calculate as
follows:

0.2mm
02mm  X'mm

= 9.5mm J
95mm 1000 mm 1000mm

Assign the calculated value to PAROO.

Measure again using the cross. If the reading is not properly adjusted, change PARO9 in
small amounts until the required accuracy is achieved.
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DECLARATION OF CONFORMITY

Manufacturer: Fagor Automation, S. Coop.

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

Digital Readout (DRO) Fagor: NVP-200QC
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 wireless 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

"7“"‘ o %Lﬁﬂf

F[:-jp Tulen Busturia
Attention:

Before starting up the DRO, carefully read the instructions of
f} Chapter 2 in the Ingtdlation Manual.

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

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

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.

Donot handletheconnector swiththeunit connected toAC power .
Beforehandling theconnectors(mains, feedback, etc.) makesure
that the unit is not connected to AC power.

Useproper MainsAC 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 the main ground terminal. Before connecting theinputsand outputs
of this unit, make sure that al the grounding connections are properly made.

Beforepoweringtheunit up, makesurethat it isconnected to ground
In order to avoid electrica discharges, make sure that al the grounding
connectionsare properly made.

Ambient conditions
Respect the temperature and humidity ranges specified on the chapter about
technical characteristics in this manua (1.3).

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

Install theunit in theright place
It is recommended, whenever possible, to instal the DRO so its power switch
of the back panel isat adistance between 0.7 m (27.5inches) and 1.7 m (5.6 ft)
off thefloor and away fromdirect sunlight, hot air, coolants, chemical products,
blows aswell asfrom 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
disturbancesuchas.

- 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

Symbolswhich may appear on themanual
WARNING. symboal
A It hasan associated text indicating those actions or operationsmay hurt
people or damage products.
Symbolsthat may becarried on the product
WARNING. symboal
A It hasan associated text indicating those actions or operationsmay hurt
peopleor damage products.
"ELECTRICAL SHOCK" symbol
It indicates that point may be under electrica voltage

"GROUND PROTECTION" symbol
Itindicatesthat point must be connected to themain 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 iscommitted to repairing or replacing its products from the time when
thefirst such product waslaunched up to 8 years after such product has disap-
peared from the product catal og.

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

EXCLUDINGCLAUSES

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

This DRO has been designed to be used for measuring parts with an optical
profile projector or a microscope.

It can display the position of linear axes X and 'Y aswell asan auxiliary "Q" axis
that could be either linear or rotary.

1.1 FRONT PANEL (SEE OPERATION MANUAL)

1.2 REARPANEL

(@ ©

-

FIBER OPTICS
[/0 (Entradas/Salidas)
——PROBE (poalpadaor>

Axls feedback
Coptacion de e Jes

—— Rs-232-C

El

Dimensions of the Built-in modd:
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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
reads axis position. Therefore, it is recommended to use the| £ | key at the

QFF

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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Optic Fiber: Two connectors to connect the fiber optic cables from the
projector.

X1.- SUB-D type 9-pin male connector for the footswitch.

X2.- SUB-D type 15 pin female connector to connect up to three digital inputs
and four digital outputs.

X3.- SUB-D HD type 15-pin female connector for the X axisfeedback device.
X4.- SUB-D HD type 15-pin female connector for the Y axisfeedback device.
X5.- SUB-D HD type 15-pin femal e connector for the Q axisfeedback device.

X7.- SUB-D type9 pinmaleconnector for theRS-232-C serial lineconnection.

WARNING

Do not handle the connectors while the unit isunder power.

z j 5 Beforehandling theconnectors(mains, feedback, etc.) make
sure that the unit is not under power.

ItisNOT enough to turn the display off by using the{'q) | key

at the keyboard.

moca o) NVP-200 QC Installation Manual - Page: 7



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 (for the X axis), X4 (for the Y axis) and X5 (for
the auxiliary axis Q) .

' o Pin Signal Function
L\ 2 IA *
C ° o Feedback signals
v 3 B
Oo L]
c_©O 4 /B *
0o
o 5 o i
c®o Reference signal
%/ 6 /lo *
O 7 Not connected
Not being used at this time
e ———— 8 Not connected
9 +5V Power for feedback
10 Not connected Not being used at this time
11 ov Power for feedback
12 Not connected Not being used at this time
13 Not connected Not being used at this time
14 Not connected Not being used at this time
15 Chassis Shield

* Available only at the NVP-201QC

2.2 FIBEROPTIC CONNECTION

This connection is carried out by connecting the fiber ~ FIBEROPTIC
optic cable for the reference light (lamp under the table

supporting the part to be measured) to the connector on

theright andthecablefor thescreenlight to the connector SCREEN LAMP
on the |eft.

This fiber optic cable must have a diameter of at least 1 mm.
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2.3 INPUT /OUTPUT CONNECTION (X2)

It has three digital inputs (IN) and four digital ouputs (OUT) that could be
activated either at 5V or 24 V.

Characteristics of the signals at _connector " X2":

Four general purpose opto-isolated inputs. The operating voltage for these
Inputs may be chosen between 5V and 24V with an on/off threshold is around
+6V. The+24V power supply voltage must be between 0 and 24V (£25%). The

on/off threshold is around +2.4V. 8 1
15 9
PIN SIGNAL FUNCTION
1 ZERO X_IN Input to set the X axis reading to zero
2 ZERO Q IN Input to set the Q axis reading to zero
3 GND24V Ground for the 24V inputs
4 (not connected) (not being used a this time)
5 (not connected) (not being used a this time)
6 NO_GO (OUT) Output. Measurement out of tolerance
7 NO GO+ (OUT) Output. Measurement above tolerance
8 |OUTPUT _COMMON Output common
9 ZERO Y _IN Input to set the Y axis reading to zero
10 (not connected) (not baing used a this time)
11 GND5V Ground for the 5V inputs
12 (not connected) (not being used a this time)
13 (not connected) (not being used a this time)
14 GO (OUT) Output. Measurement within tolerance
15 NO_GO- (OUT) Output. Measurement below tolerance
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Open collector output connection:
OPEN COLLECTOR OUTPUTS

ABOVE TOLERANCE &

(pin 7)

WITHIN TOLERANCE O LOAD
(pin 13) 54V i
pin 8O 1 11l

Open emitter output connection:

BELOW TOLERANCE o
(pin 15)

WITHIN TOLERANCE O LOAD

(pin 13) o4y [ToaD
pin 8 Q | — |

OPEN EMITTER OUTPUTS

Note .- If any of the outputsis going to be connected to an inductive device, a
1N4000 type diode must be placed in anti-paralldl.

| nput connection at 5 Volts: IN n(;._()\o__l_Jr
5V =
pin 110
IN nO—0 N
[ 24V
Input connection at 24 VOItS © _ _
| nput connection at 24 Volts bin 30 T
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24 RS-232-C CONNECTION (CONNECTOR X7)

The RS-232-C serial communications line uses a 9-pin male SUB-D type
connector.

The ingtallation parameters for this feature are described in section 3.3 of this
manudl.

The operating mode for this feature is described in chapter 5 of the Operating
Manud.

Pin  Signal Function
O 1 NC Not connected
2 RxD Receive Data
° .9 3 TxD Transmit Data
Z o 4 NC Not connected
o ° 5 GND Ground
1° ° 6 NC Not connected
7 NC Not connected
O 8 NC Not connected
9 NC Not connected
DRO 9-pin PC DRO  25-pinPC
1 1 1 1
2 2 2 2
3 3 3 3
4 4 4 4
5 E 5 5— L 5
A — O
g L8 g L—20
9 9
DRO 9-pin printer DRO  25-pinprinter
1 1 1 1
2 2 2 2
3 3 3 3
4 — 4 4 4
5 5 5— I:S
6 L6 6 —6
7 — 7 7 7
8 g g L—20
9 9
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2.5 FOOTSWITCH CONNECTION (CONNECTOR X1)

Up to 2 footswitches may be connected to validate the measurements (capture
points) carried out at the profile projector

O PIN| SIGNAL FUNCTION
o o 1 CHASSIS Ground connection
o2 2 | +svOUT +5V output,
o : 3 | FOOT-15 +5V input for footswitch 1.
= 4 | FOOT-1_24 +24V input for footswitch 1.
O 5 | oNDvoUT Output ground,
6 +5VOUT +5V output.
7 | FOOT-2.5 +5V input for footswitch 2.
8 | FOOT-2_24 +24V input for footswitch
9 | GNDVOUT Output ground.

Footswitch connection:

Each of the two footswitches may be connected either to 5 Vdc or 24Vdc as
shown in the pinout table above.

Depending on whether the footswitch contact is normally open or closed,
parameter PAR91 must be set accordingly to "1" or "2".

PAR91=2 PAR91=1

An external module (fiber optic, for example) can also be used to validate the
detected point. In that case, it must be connected as follows:

5V or 24V Pin 3 or 4
GND GND Pin 9

External module
(Fiber optic) DRO

PAR91=3
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2.6 POWER AND MACHINE CONNECTION

These DROs can be connected to an AC voltage anywhere between 100V AC
and 264V AC £10% with afrequency between 45 Hz and 400 Hz and between
120V dc and 300V dc without having to select it depending on the country where
they are installed thanks to their universal power supply.

Alwaysmount it vertically soitskeyboardiswithin operator'sreach anditsdigits
are easily visible (at operator's eye level).

Donot connect or disconnect theDRO connector swhileitisunder power.

Connect al metallic parts to a common point on the machine tool and it to the
genera ground point. Use cables of enough gage (no thinner than 8 mn).
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2.7

TURNING THE UNIT ON AND OFF
Turning the unit ON
The unit is turned on by actuating on the power switch of the rear panel

TheDRO runsaself-test and showson themessagedisplay thetext: “ Testing..."
After the test, the message display shows "NV P-200 QC" and the X and Y
displays show "Fagor dro". if everything is OK and the error number if

CER

otherwise. See the appendix at the end of this manual. Press| »

When working with the edge detector, the dro will always turn on with the
configuration of the last calibration used.

Thedefault valuesfor startup, such asmillimetersor inches, Cartesian or Polar
coordinate system, etc. may be set with parameter PARGO.

If any machineerror compensation (beit linear or point to point) must be applied
, themachinereference zero point (home) must be searched onthescalesin order
to apply it properly and, consequently, obtain more accurate measurements.

Turning the unit OFF

o fan

If you press| ¢ | the DRO turns 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 its rear pandl.

To reset the displays, just pressthis 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

aNfen

disconnecting it from mains, it isagood ideato pressthe |y | key in order to
store the current position of the axes permanently.

- If theunitispowered down withitsrear panel switch or thereisapower outage

o\ Jen

without previoudly having pressed|'qy [, the DRO will keep thelast position of
the axes for 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

2\ fen

previoudly 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 serial 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 itisagenera parameter, the X display will show its current value.

. The Message display will show the description of the parameter and its
number.

There are several kinds of parameters depending on how to set them:

- With binary values. Thevaue of each digit togglesbetween"0" and "1" when
pressing its corresponding key from to where @ corresponds to
the rightmost digit and (8 | to the leftmost one.

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

- Options, the value is changed by pressing |3/ | which will make the various
options appear in a cyclic way.

moca o) NVP-200 QC Ingallation Manual - Page: 15



3.1 PARAMETER SETTING

To access the parameters:

CF R 2 fon

- Pressi | 41 | D

. The Message display requests the password ( 060496). If it isnot entered, itis
still possible to edit those general parameters not affecting the axes.

Theauxiliary axis" Q" only admitsparameters PAROO, PAROL, PARO2, PAROS,
PAR10 and PAR14.

Once in parameter mode, to access a particular parameter,

press |7 [ [N° de parametro] | %

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

If it isagenerd parameter (not affecting the axis reading), the display will show
its current value.

If it is an axis parameter, each axis display will show its current vaue.

Inthiscase, presstheaxiskey (X or Y) or@ for theQ axisand key initsnew
vaue.

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

Press| 35 [ to go to the next one. To go to the previous one, press &

- Pressing another axis key, (X or Y) or @ for the Q axis, the DRO saves the
value of the previous axis and shows the new axis to be edited.

CER

- To quit the parameter editing mode, press | | and the DRO will recover the
previous values ignoring the changes just made.

From the count modes, it is also possible to access all the parameters not
affecting the count (user), such as. parameter PARS50 (language) with the

CER

keystroke sequence: | ~ [5 ] | Q J . Thisway, it ispossibleto change operating
modes without having to go through all the parameters preceding the ones we

would like to edit. Thisisalso possible for parameters PAR51 (memory lock),
PAR90 through PAR93 (RS-232-C serid line).
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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 X X X X X X X
8 7 6 5 4 3 2 1
PARA.-
METER|FUNCTION

PAROO | Feedback configuration, different per axis. Binary type.

This parameter sets the specific characteristics of the feedback
device (rotary or linear encoder) used to read the axis position.

Digit
8 Direction of thedistance-coded 10 (0 = I ncreasing, 1=Decreasing)

Fagor offerstwo types of linear encoders depending on the type of
referencemarksthey use(10): the standard onewith several reference
marksevery 50 mm and the onewith distance-coded reference marks

(models with "O", e.g.. MOV X, FOP, etc.).

When using arotary encoder or astandard Fagor linear encoder
(without "Q") for this axis, this bit must be set to " 0".

When using an "M" or "F" series Fagor linear encoders with
distance-coded reference marks (e.g.. MOVX, FOP) for this
axis, this bit must be set to "0".

Whenusinga" C" typelinear encoderwith distance-coded r efer ence
marks, (e.g.: COX, COVP) for thisaxis, thisbit must besetto " 1".

7 Pitch of the distance-coded 1o (0 = 20 mm, 1 = 100 mm)

This bit isignored if bit 6 has been set to "0".
When using Fagor M or C serieslinear encoders, thishbit must be"0".
When using Fagor F series linear encoders, this bit must be "1".
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Type of linear scale'slo (0 = Fix, 1 = Coded)

Fagor offerstwo types of linear encoders depending on the type of
referencemarksthey use (10): thestandard onewith several reference
marksevery 50 mm and the onewith distance-coded reference marks
(models with "O" e.g.. MOVC, COS, etc.).

When using arotary encoder or astandard Fagor linear encoder, this
bit must be set to "0".

AXis units:
If linear: 0 =mm, 1 =inches
If rotary: 0=decimal degrees, 1= degrees, minutes and seconds.

These units refer to the feedback and not to the display which may

be changed with the key. Obvioudly, this key doesnot affect the
display of the rotary axis.

Type of axis (0 = Linear, 1 = Rotary)
Differential feedback signals (0 = No, 1 = Yes)

This bit indicates whether the feedback system outputs differential
signals (A, /A, B, /B, lo, /1o) or not (only A, B, l0).

See the éectrical characteristics of the device used for this axis.
Type of feedback signals O =TTL,1=1Vpp)

This bit indicates whether the feedback signals are square TTL
(rotary encoders and Fagor linear encoders without "P", e.g.: CX,
MX, CT, etc.) or 1Volt peak to peak sinewave (without P, e.g.. MVP,
CVP, etc.).

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

PARO2

PARO3

Feedback resolution, independent for each axis,

If linear axis. Possible values: from 0.0001 mm to 1 mm.
From 0.000001 to 0.03937 inch

These values are set as any other number depending on the setting

of PAROO (units).

If rotary axis:

In ten-thousandth of a degree (0.0001°): 1, 2, 5, 10, 20, 25, 50, 100,

180, 200, 250 and 300.
Inseconds 1, 2, 3, 5, 9, 10, 15, 18, 20, 25, 30 and 36.

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

The selection of these values rotates by pressing |3~
Thefactory setting is: 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.

Internal multiplying factor when using sinewave feedback signals
or external multiplying factor when using semi-absol ute feedback
devices (coded 10) and TTL feedback signals. Independent for
each axis. Options: 1, 5, 10, 20, 25, 50. Factory setting: 1

For example:

For standard Fagor linear encoders with squarewave signals (without
"O" or "P') eg.: MX, CT, CX, etc. it must be set to "1".

For Fagor linear encoder swith squar ewavesignalsand distance-
coded reference marks (models with "O"), eg.. MOX, COX, etc.
it must be set to "5".

For Fagor linear encoder swith squar ewavesignalsand distance-
coded reference marks (models with "O") and 0.5um resolution,
eg.. MQY, COY, etc. it must be set to "10".

For Fagor snewave linear encoders (with "P"), eg... MVP-5,
COVP-3), this parameter must be set to "5".
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PARO8 Depending on the type of feedback device being used, this DRO
sends out afeedback alarm when any of the feedback signalsistoo
weak or when overrunning any of the travel limits set by PAR12 or
PAR13 or when exceeding the maximum axis feedrate allowed.

Digits This parameter indicates whether these darms will be used or not.

8,7,6  Not being used at this time. Must be set to "0".
5 The NVP-201QC 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 alarms.
Possible values 0 (alarm OFF) and "1" (alarms ON).
Factory setting: O
Refer also to the error codes in the appendix of this manual.

RN WM

PARO9 Linear axis compensation, per linear axis.

Numeric value within £99.999 millimeters per meter.
Factory setting: O.

Notes. Even when selecting the display in inches, thisvalueM UST
ALWAYSBE IN MILLIMETERS.
Remember that 1 inch = 25.4 mm

PAR10 Offset of thereference point with respect to thereference zero of the
scale, independent for each axis.

When sdl ecting areference point astheabsol ute zero, thereferencemark
of thefeedback deviceusually doesnot coincidewiththesamephysical
point on the axis.

Therefore, when using standard 10's, this parameter must be assigned
the vaue of the distance from the machine zero point to the feedback
reference point.

Whenusing Fagor linear encoderswith distance-coded reference marks
(modelsnameswiththeletter"O", e.g.: FOX, MOV P-5), thisparameter
must be assigned the OFFSET valueindicated on the labdl of thelinear
encoder itself.

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

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

Refer to the operating manual for reference zero (home) searching.
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PAR12

PAR13

PAR 14

PAR 15

To set the negative axis travel limit.
Possible values. between -99999.999 and 0.

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

If PARO8=1 (alarms ON), when the axis exceeds this distance, the
corresponding axisdisplay startsblinking until itis moved back into
the work zone.

To set the positive axis travel limit.
Possible values: between 0 and 99999.999

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

If PARO8=1 (alarms ON), when the axis exceeds this distance, the
corresponding axisdisplay starts blinking until it is moved back into
the work zone.

To carry out the home search when the feedback device does NOT
havereference marks"10" (for example, FAGOR MKT scales), this
parameter must be set to "1". Factory setting =" 0".

Refer to the operating manual for reference zero (home) searching.

It contains the point-to-point axis compensation.

Besdesthelinear compensation of PARO9, withthisDRO it ispossible
to define a point-to-point compensation of up to 40 points per axis.

A vaue of "0", indicates that no compensation is applied.

The procedure is as follows:

- Pressthe key of the axis to be compensated ( or ).

- Key in the number of points to compensate at the corresponding
display..
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- When pressing |

and| 3

, the DRO shows the position value (X axis

display) and the amount of error to be compensated (Y axisdisplay).
It is possible to move between points using the arrow keys

- When pressing the axis keys ( @ or E] ), it goes on to editing
the position or the error with the resolution and units of the axis
(PAROO and PAROQ1).

- When pressing| z

of the selected axis. By pressing | %5

error.

, the X axisdisplay showsthe home coordinate

or M it assumes the
displayed value as the position and it goes on to requesting the

The amount of error to be enter isthe " actual position” mi-
nusthe" displayed position".

For example: Actua position =12.025, Displayed position = 12.028
Valueto be entered at this point: -0.003

Thereference point must be assigned an error value of " 0" .

0.004
0.003
0.002
0.001
Q ==
-0.001
-0.002
-0.003
-0.004

Error = (actual position) - (displayed position)

(O]
= = O e

c O
E E o= €
o o = o
8 8 Le g
S S O o o
® © o 3

- 70.000 mm
- 110.000 mm
- 130.000 mm

150.000 mm
180.000 mm

L

Absolute axis position ->

- The preset is canceled by pressing | | before pressing | 35
- Toexit, press|’ | while no axisis blinking.
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3.3 INPUT/OUTPUT RELATED PARAMETERS

PAR21

PAR23

Indicates the active level for the inputs. Only thefirst four digits are
used where the first one corresponds to "E1" and the third one to
"E3". A "0" indicates that the input is active low (OV).

El, E2 and E3 are used to zero thereading of the X, Y and Q axes
respectively.
This parameter only makes sense when bit 3 of PAR64 issetto"1".

Indicatestheactivelevel for theoutputs. Only thefirst four digitsare
used. A "1" means that the output is active high
(5V or 24V).

Not being used at this time. They must be set to "0".
GO (within tolerance, pin 14)

NO_GO (out of tolerance, pin 6)

NO_GO- (below tolerance, pin 15)

NO_GO+ (above tolerance, pin 7)

34 MESSAGESAND PROGRAMMING RELATED PARAMETERS

PARS0

PAR51
(8to 3)

(2)

(1)

PARS52

Language selection for the messages appearing on the Message
display.

0 = English; 1 = Spanish; 2 = German; 3 = French; 4 = [talian;

5 = Portuguese; 6 = User defined.

These values are selected in arotary fashion by pressing | ¥/

Not being used at thistime. They all must be set to "0".
Cancel the beep (=1). If =0, the DRO beeps when pressing akey and
when the measurement just made is within tolerance.

Program memory lock, O = unlocked; 1 = locked.
When the memory islocked, the operator cannot modify its contents.

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.
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35 PARAMETERSFOR PART MEASURING

PARG0
Digit

8

7

R N W b~ O

PARG1

Digit

L N W~ 01O N @

Z
o
[+
D

It indicates the configuration assumed by the DRO when turned on:

If =1, the tolerance outputs will be used.

If =1, thereference points of the axeswill haveto be searched when the
unit isturned on.

It setseither afixed number of pointsto createapoint, alineor acircle
or the maximum number of points possible (value of 0 = 50 points).
If thishitisset to"1", the fixed number is set by PARG5, PAR66 and
PARG7.

Without edge detector (0) or with edge detector (1).
Manual point capture validation (=1).

Decimal degrees (0) or degrees-minutes-seconds (1).
Cartesian (0) or polar (1) coordinate system
Millimeters (0) or inches (2).

Itindicatestheconfiguration of thefunctionto" print" thedatameasured

or created ( @ ):

Not being used at thistime. It must be "0"

Print a PC type report (1)

Print an 80-column report (1)

Print a 20-column report (1). Smple format.

Print aso the header (1)

Only print the tolerances (1)

Only print the last one (1)

Print al (1)

Although this parameter setsthe default way to print reports, it may be

changed by going into the print menu pressing as described in
chapter 8.2 of the operating manudl.

Page: 24 - Ingallation Manual NVP-200 QC mooR o



PARG2

PARG3

Print all:
When sdlecting this option, it will print al the measurement asthey are
carried out.

Print tolerances:
When sdlecting thisoption, it will print al the results having atolerance
associated to them as they are being measured.

Print last:

I this option has been sdlected, pressing [Q will only print the value
measured |ast.

Print header:
It indicates whether the header will aso be printed at the top of each
new page. This header is only printed on full 80-column reports.

Print 20,80, CSV:

It selects the print format for the report, the 20 or 80-column format

or the Comma-Separated-Vaues format (CSV). The latter isided to

send measurement data over to a PC and then import it into a
Spreadsheet or data base.

Number o lines per page of the printed measurement report ( ).
Possible values between 1 and 255. Factory set to 70" (A4).

Factor that indicatesthe degree of dispersion of the captured points
for the automatic recognition of a line or a circle.
Possible values from 1 to 255. Factory set to "50".

A A

For example, when capturing 3
points, thisDRO may consider

them either to bepart of alineor /‘
of a circle depending on the
value given to this parameter

(PARG3). P63 =10 P63 =90

v
v
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PAR64
Digits
8to4 Not being used at this time. They must be set to "0".

3 If equal to"1" it enables the tolerance indicating outputs (pins 6, 7, 14
and 15 of connector X2). Factory set to "1".

2 Itindicateswhether aVFD display (=1) or an LCD display (=0) isbeing
used. It isfactory set to "1".

1 If equal to"1", it indicatesthat asecond fiber optic cableisbeing used
for the reference light. It is factory set to "0".

PARG5 | Itindicatesthe number of pointsrequired to measure or create apoint,
PARG66 | alineoracircle.
PARG67 | Once the number of points indicated by this parameter has been

captured, the DRO will automatically create (or considered measured)

the selected element without having to pressthe key.

PAR71 | They indicate the maximum and minimum position tolerance
PAR72 | respectively. Possible values within £3,2 mm (aways in mm).
In mm or inches depending on whether the INCH led is OFF or ON.

When the measurement exceedsone of thesevalues, the DRO activates
therelevant output OUT-UP or OUT-DOWN respectively. Otherwise,
if the measured vaue is within the tolerance range, it will activate the
OK-OUT output.

PAR73 | They indicate the maximum and minimum radius measuring
PAR74 | tolerance. Possible values within £3,2 mm (always in mm).
In mm or inches depending on whether the INCH led is OFF or ON.

When the measurement exceedsone of thesevalues, the DRO activates
therelevant output [NO_GO+] or [NO_GO-] respectively. Otherwise,
if the measured vaue is within the tolerance range, it will activate the
[GQ] outpui.

PAR75 | They indicate the maximum and minimum distance measuring
PAR76 | tolerance. Possible valueswithin £3,2 mm (dwaysin mm).
In mm or inches depending on whether the INCH led is OFF or ON.

When the measurement exceedsone of thesevalues, the DRO activates
therelevant output [NO_GO+] or [NO_GO-] respectively. Otherwise,
if the measured vaue is within the tolerance range, it will activate the
[GO] outpui.
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PAR77 | They indicate the maximum and minimum angle measuring

PAR78 | tolerance. Possible values within £3.000°.
When the measurement exceedsone of thesevalues, the DRO activates
therelevant output [NO_GO+] or [NO_GO-] respectively. Otherwise,
If the measured vaue is within the tolerance range, it will activate the
[GO] output.

3.6 RS232-C RELATED PARAMETERS

PAR90 Indicates the transmission speed of the RS 232 line.
Options: 75, 150, 300, 600, 1200, 2400, 4800 & 9600 baud.

3.7 FOOT-SWITCH RELATED PARAMETERS
PAR91 It indicates the existence of afoot-switch and its active level.
Options: 0= Thereis no foot-switch,
1 = There is a normally-closed foot-switch.
2 = There is a normally-open foot-switch.

3 = An external (fiber optic) module is used.

PAR91=2 PAR91=1

5V or 24V Pin 3or 4
GND GND Pin 9

External module
(Fiber optic) DRO

PAR91=3

PAR93 Position display mode when activating the foot-switch:
Options: 0 = It keeps displaying the axis position.
1 = It freezes the display until it quits touching.
2 = It freezes the display until it touches again.
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4. OPERATION WITH THE RS-232-C SERIAL LINE

4.1.

SAVING AND RESTORING DATA

WiththisDRO, itispossibleto savedatainto 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 PAR9O, 8 data bits, 1 stop bit and no parity.

To access this mode:

Press

Select the" Com" option (communications) of the message display by means of

the @ keysuntil that word appearsbetween<>"<Com>" and pr E

Select: <Send> and press| %5 | to send thedata.out to aPC or peripheral device

or select <Receive> and press
device.

.:'51

to receive data from a PC or peripheral

Select thetype of datato transmit: aProgram or the Par ameter table by means

of the keys and press

FNTRR
|-
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4.2 PARAMETER TRANSMITTING FORMAT

The format of the transmitted parameters are:

For value parameters: P??123.123

For binary parameters: P?? 10101010

For option parameters: P??0

For axis parameters: P?? X 123.123Y 123.123 Q 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
Y03
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.

4.3 REMOTE KEYBOARD MODE (" PC" OPTION)

When selecting this option, the DRO may be operated remotely from a PC by
sending the codes for the desired keystroke sequences through the seria line
RS-232-C using a communications program such as the Hyperterminal from
Windows.

See section 8.5 of the operating manual for further detail.

5. PROJECTOR CALIBRATION (SEE CHAPTER 8.1 OF THE
OPERATING MANUAL)
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APPENDI X

GENERAL TECHNICAL CHARACTERISTICS

Universal Power Supply between 100V AC and 240V AC £10% with a
frequency between and beteen 45 Hz and 400 Hz and between 120V dc and
300V dc.

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.

CHARACTERISTICS OF FEEDBACK INPUTS: X3, X4 X5:
They are SUB-D HD female 15-pin connectors.
-+5V input consumption: 250 mA
-Admits square-wave signal (TTL). (A, B, 10)
-1V pp voltage modulated sinewave signals (NVP-X01M model)
-Maximum frequency: 250 KHz, minimum separation between flanks. 950nsec.
- Phase shift 90° +20°, hysteresis 0.25 V, Vmax 7V,
maximum input current: 3 mA.
-High threshold (logic state 1) 2.4V <V , <5V
-Low threshold (logic state 0) 0.0V <V, < 0.55V
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CHARACTERISTICSOF DIGITAL INPUTSAND OUTPUTS
Characteristics of the inputs at 24V :
- Maximum load current:  100mA
- Minimum DC voltage: 18V
- Maximum DC voltage: 30V

Characteristics of theinputsat 5V :
- Maximum load current: 100mA

- Minimum DC voltage: 3.75V
- Maximum DC voltage: 6.25V

Characteristics of the digital outputs
They are optocoupled with a solid state relay with a normally open contact.

Their main characteristics are:
- Maximum AC or DC voltage: 40V
- Maximum load current: 225mA

- Maximum interna resstance 50hms

- Maximum peak current: 2.5A for 100ms at 25°C
- Through current when open: £ 1pA

- Galvanic isolation voltage: 1500V for 1 minute

- Activation time; £ 3ms

- Desctivation time: £ 3ms
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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 (10)

Error 31 Internal malfunction (Service Dept.)
Error 32 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.
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 off and onagainuntil oneof thefirst two areseen.

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

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

The feedback alarm error will appear if the bit of the corresponding alarm
activating parameter for the axis has been set to "1" PARO08(1) = 1.

CLEAR

In either case, to clear the display, press| 4

If the axis value is flashing, this means that one of the travel limits established
by machine parameter has been exceeded. This error will be displayed if the
alarm 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 asthey should be. If an axis does not count, disconnect
the feedback connectors one by one. If the DRO comes on, it indicates afault
inthefeedback device. If thefault persistsget in touch with Fagor Automation’s
Customer Services Department about it.
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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
conseguent danger of overheating and DRO fault.

Accumulated dirt can also, in some cases, provide a conductive path for
electricity which could giverisetofaultsintheinterna circuitsof the equipment,
especially in high humidity conditions.

To clean the equi pment nonabrasive di sh-washing detergents are recommended
(inliquid, never powder form) or 75% isotropic alcohol with aclean cloth. DO
NOT USE aggressivesolvents, (benzol, acetones, etc.) which could damagethe
materials the equipment is made with.

Do not use high pressure compressed air to cleantheitem asthiscould 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. Alkalis and 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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INTRODUCTION

Throughout thismanual, certaininstallation parametersarereferredtowhichaffect
the description of certain DRO functions.

Theseparametershavebeen set by theinstaller and may bemodified by theoperator.

These parameters are described in theinstallation manual supplied with thisunit.

1. UNITDESCRIPTION

ThisDRO hasbeen designed for part measuring using an optical profile projector
Or a microscope.

It can display theposition of linear axes X and Y aswell asthat of athird auxiliary
axis"Q" which may be either linear or rotary.

1.1 FRONTPANEL
Message display \

(" \ B )

ON/OFF'
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INCH PROG EDGE MAN
o0 0o 0 10 | e
inch dms
abs
D CLEAR [TENTER |
- Y| ||7 S
U
PROG STORE RECALL
z 1o
POINT O LINE QO CIRCLE © DIST QO ANGLE O INTERS O SKEW O
FINISH
(r,8) m MAN
ez 3

The message display offersassistancefor the various operations possiblewith
thisunit.
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Each axisdisplay has eight 14.1mm high LEDs and another one for the minus
sign (-).
ABS-This LED stays on when operating in absolute mode and off when in

incremental mode. To access or quit this mode, use the |7/ | key.

oot

INCH- This LED stays on when working in inches and off when doing it in
millimeters. To access it or quit it, press

PROG-This LED turns on when selecting the "Execution" option of the

REPEAT

"program” mode or when pressing || >

EDGE-ThisLED turnsonwhen sel ecting the edge detection modeand it turns

off when selecting the "crosshairs* mode by pressing |2/

MAN- ThisLED turnsonwhen beingtheedgedetector active, themanual point
capturing modeissel ectedand and it turnsoff when desel ectingtheedge
detector mode or selecting the automatic mode by

MAN

pressing || m

r- | These LEDs turn on when selecting the Polar coordinate display
a- move and they turn off when selecting the Cartesian coordinate mode

using the >/ | key.

(xy)

@ Key to access special functions such as calibration, printing, PC
communications, statistics and home (reference zero) search.

E To select the first and second axis respectively.
2

To finish the measurement or creation of an element (line, circle, etc.)

To toggle between absolute and incremental modes.

ON/OFF

Toturnthedisplay off whilekeepingtrack of theaxespositionat all times.

Thiskey must be pressed before turning the unit's power off by themain
switch on the back of the unit.

% | Tovalidate an operation.
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PROG

STORE

RECALL

(r.a)

(xy)

# | To cancel or abort an operation already initiated.

These keys have a dual function and they are used to enter
values, sel ect the various menu options ( )toincrease

or decrease values; ( ) select the data of thetemporary
memory; display the auxiliary Q axis ( ); print data

( ); change the sign of avalue ( ); change the display
of the rotary axis in degrees, minutes and seconds ( ).

2 | To access the program menu, to edit or delete a program.
To save the measurement just made into permanent memory.
&| Torecall avalue previously stored in memory.

To toggle between polar coordinate mode (degrees and radius) and
Cartesian mode (mm or inches).

+| To toggle between edge detection mode and crosshairs mode of point
capturing.

m | To select the manual point capturing mode.
1> || Toindicate the tolerance to be applied to a measurement.

*_| To create an element: Point, line, circle, parallel line, perpendicular,
bisector or distance.

o | Toactivatetherepetition mode, if pressed after measuring an element or

repeat the point captureif pressed while measuring an element.

POINT O LINE O CIRCLE O DIST O ANGLE O INTERS O SKEW O

|

©

~

< |[@|[lc| To select thetype of element to measure: Point,

line, circle, distance, angle, intersection and skew respectively.

1.2 REARPANEL (SEE INSTALLATION MANUAL)

FAGOR a
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2.
2.1

COORDINATE DISPLAY

DISPLAY MODES
Turning the unit ON

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

The DRO runs a self-test and shows on the message display the text: “Testing..."
After thetest, themessagedisplay shows"NVP-200QC" andthe X and Y displays
show "Fagor dro". If everything is OK and the error number if otherwise. Seethe

CLEAR

appendix at the end of this manual. Press| »

When working with the edge detector, the dro will always turn on with the
configuration of thelast calibration used.

The default values for start-up, such as millimeters or inches, Cartesian or Polar
coordinate system, etc. may be set with parameter PARGO.

If any machine error compensation (beit linear or point to point) must be applied
, the machine reference zero point (home) must be searched on the scalesin order
to apply it properly and, consequently, obtain more accurate measurements.

Turning the unit OFF

ON/OFF

If youpress| ¢ [ theDROturnsoff thedispl ayswhilemaintai ning thepower 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 on
itsrear panel.

Toresetthedisplays, just pressthis key again, on conditionthat theDROisgetting
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

ON/OFF

disconnecting it from mains, it is a good ideato press the | p
to store the current position of the axes permanently.

key in order

- Iftheunitispowered downwithitsrear panel switchor thereisapower outage

without previously having pressed| (|, the DRO will keep thelast position
of the axes for at least 30 minutes.

- Theunitwill display ERROR 2when powered back upif thepositionreading
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

ON/OFF

previously pressing | (D |-
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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 |/ [5 ’ [9,

- Press repeatedly until the desired language appears (English, Spanish,

French, German, ltalian, Portuguese, custom*) and press | 4

CLEAR

Press| »

instead of

'y

ENTER

to quit the language selection mode.

* "Custom" may be any user defined language. (See section 3.2 PAR5S2 of the
installationmanual).

Conversion mm into inches

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

pressing . key depending on whether thel NCH ledisoff or onrespectively.

Position in Cartesian or Polar coordinates

A
Totogglethedisplay of theaxispositionbetweenthe |Y
Cartesian system (X, y) and the polar system (a, r),

simply press

(ra)

(xy)

FAGOR a
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2.2

INCREMENTAL AND ABSOLUTE MODES

These DROs can display the position of the axesinincremental or absolute mode

using the [ | key. The ABS led will be off or on respectively depending on the
selected mode.

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

- In Incremental (I),

when the ABS led is
off the distance from
thepresent position of
theaxistotheprevious
position.

In Absolute (ABS),
when the ABS led is
on, the distance from
thepresent position of
the axis to part zero
(D) is displayed.

e
B
Kol
A
o
D @&
14.408 22500 | 25121 _| (1)
14.408
- 36.908 (ABS)
- 62.029 -

2.3 AXISCOORDINATE PRESET

7 [X ’for"X", 7

Theaxisposition may bepreset to any valuebothinincremental (ABSled off) and
in absolute mode (ABS led on).

-To set the axis reading to zero, press.

[Y} for"Y" and |y ['7J for the auxiliary axis"Q".

-To preset any other value (for example for the X axis), press:
[ x| [key inthe desired value] 5]

Note: If the Skew isactive (SKEW led on), the axisposition cannot be preset

or zeroed. The same thing happens when the polar coordinate system

Isactive using
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2.4 MACHINE REFERENCE SELECTION AND SEARCH (REFYS)

When installing the system, areference point (home) should be established in
order to be able compensate for any inaccuracies of the machine axesusing the
reference marks (10) of each axis be it alinear or rotary encoder. See PAR09
(linear feedback compensation) and PAR15 (point-to-point compensation) on
section 3.2 of theinstallation manual.

It isalso possibleto force the operator to carry areference search on each axis
every timethe DRO isturned on in order to recover all the compensations set
wheninstalling the system.

The standard FAGOR linear encoders (scales) have onereference mark (1o) every
50 mmalongitstravel. The model names of theselinear scalesdo not havean"QO"
(for example: MX, CV X, FP).

I nthese cases, one must choose an areaof thelinear encoder whichwill bemarked
asthe"reference zone" with amarker or sticker on the linear encoder or on the
machine the first time the axis reference is searched for in order to use the same
reference point on later home searches (REF).

FAGORa soofferslinear encoderswithdistance-codedreferencemarks. Withthis
method, homing only requires moving the axis amaximum of 20 mm or 100 mm
(modelsMO-/CO- and FO- respectively) fromthe current positionin order tofind
the exact position with respect to the reference zero point (home) without having
to establish any "reference zone" as in the previous case.

The names of these models havetheletter "O". For example: MOV, COVP, FOP,
etc.
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24.1 HOME SEARCH PROCEDURE

To access the machine reference zero (home) search mode:

Press
Select the <REFS> option using and

When using a standard Fagor linear encoder (without an "O" on its name):

Move the axis to the refer ence zone.

Select the axis to be homed by pressing its key [X’ or [Yl
The axis position reading starts blinking.

Move the selected axis until the reference mark (lo) of the feedback device
(linear or rotary encoder) is detected.

Then, the axis display stops blinking and it shows the exact current position
with respect to machine reference zero (home).

To exit the home search mode, press again.

NOTE: If installation parameter PAR14=1 (feedback without reference mark;

Fagor scales. MKT), the zero position may be preset.
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3. MEASURING

POINT O LNE O

WiththisDRO, itisextremely easy to measurepoints| x |, lines| | andcircles

CIRCLE O DST O ANGLE O INTERS O

(7| and calculate distances ||, || , angles |||«| and intersections |||@| between

elements (points, linesor circles).

There are two waysto measure elements:

- In EDGE DETECTION mode |9/| (EDGE led on) when having a fiber

optic cable. In thismode, the points are captured automatically when going
from light to shadow or vice versa.

MAN

If whilebeinginthismode, the| m |keyispressed, (M AN ledon). Everytime
alight <->shadow changeisdetected, themessagedisplay will show theword

ENTER

"POINT" . That point will be validated manually by pressing | 4

- In CROSSHAIRS mode (EDGE led off). In this mode, the points may be

ENTER

selected by pressing| > | or thefoot-switchif it hasbeen previously installed,
obviously.

On the other hand, the elements may be measured using two methods:

- With a FIXED number of points to be captured for each element (set by

parameter).

- OrwithaM AXIMUM number of pointsto Name of thf?element
becapturedfor all eachelement (50). Ifthe | El enent Gircle
messagedisplay showsthat thetotal number | poi nt 02/ 50
of points to be captured for a partlcglar Number of points o]
element is 50 (so set by installation Maximum number of points

parameter), it meansthat onecanentered up
to 50 points (maximum) to complete an element.

To change from FIXED (a) mode to MAXIMUM mode (b) and vice versa,

POINT O

CLEAR

pressi 7 | || x

1

Poi nt

) Point = 50
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- Once one has chosen to measure an element and depending on how the
corresponding install ation parameter has been set, the message display will
request a particular number of points to capture (from 1 to 50).

For example: POINT 01/05 indicates the first point of the five required to
complete the selected element (line or circle).

If onewishesto capturelessor more pointsthanthetotal shown onthedisplay
(5inthisexample). The total number of pointsfor a particular element may

be increased or decreased using the@ and @ keys.

- Tocompletethe measurement of an element, capture all the pointsrequested

or press

- If, by mistake, an undesired point has been entered, this last point may be

REPEAT

canceled by pressing | | . Thiskey "undoes' the last element and one may
keep undoing the last points captured by pressing it again and again.

CLEAR

- To cancel the measurement of an element, press | »

- To change from radius mode (r) to diameter mode (®) and vice versa:

CIRCLE O

CLEAR

press| z| |

NOTES: If thenumber of pointsisnot sufficient to calculate the element, an
error message will be displayed. For example when capturing only
2 points for acircle (which requires at least 3 points).

When measuring an el ement using morethan the minimum number of
pointsrequired (1 for apoint, 2 for aline, 3 for acircle), the result
will beatheoretical element that best matchesthose points. Itwill also
calculate an error indicating the dispersion of those points with
respect to the cal culated theoretical element.

For thepoint, the standard deviation of thedistances of thetheoretical
point to the measured points.

For aline, the standard deviation of the distances to the theoretical
points used to create it.

For acircle. It will give the form (rounding) error of the circle that
representsthe difference between the maximum and minimum radii
of the measured element.
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31 MEASURINGEXAMPLES

In order to makethese examplessimple, wewill assumethe CROSSHAIRS mode

("EDGE" led off,

+

)-

Remember that in Edge detection mode, ("EDGE" led on), the operator does not

need to press | %

To repeat ameasurement, press

quit this "repeat” mode, press

MAN

unlessthe"MAN" ledison (|| m | on). It will be enough to go
from light to shadow or vice versa.

REPEAT
<w?

after it and the"PROG" led will turnon. To

PROG

2

and the "PROG" led will turn off.

3.1.1 POINT MEASUREMENT EXAMPLES

When measuring or capturing a single point, two situations may occur:

a) With asingle pint (maximum set by installation parameter). To do this:

POINT O

1- Press|

2- Movetheaxestothepointtobecaptured |El enment Poi nt

ENTER

3- Press| 4 | (or the foot-switch).

Name of th(la element

Poi nt 00/ 01

Number of points measured‘
Maximum number of points

FAGOR a
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b) With amaximum number of pointsgreater than one, set by parameter. Inthis
case (4) P1

P El ement Poi nt
PONT O P3 PO| nt OO/ 04
1- Press [« P> g

P4 Maximum number of poi nts”
Thismaximum number of pointsto be captured may be changed any time

while measuring by means of the and keys.

2- Move the axes to the first point to be captured

o , El enent Poi nt
3- Press| 5 | or the foot-switch. Poi Nt 01/ 04
4- Move the axes to the second point to be captured
o , El enent Poi nt
5 Press| 5 | or the foot-switch. Poi Nt 02/ 04
6- And so on, until the last point has been =pp—— Poi it
captured (in this case the 4th one). .

P ( ) Poi nt 03/ 04
Toendthepoint captureafter havingtaken | Poi nt >
two or three points without having to get
the last one, simply preSS : X = X coord. of the point

Y =Y coord. of the point

Pressing g the message display will show the error of the average point (P)

resulting from measuring all of them. <
e = 0.002
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3.1.2 LINEMEASUREMENT EXAMPLES

Measuring alinerequires at least 2 points.

When measuring aline, several situations may occur:

a) With two points (set by parameter).

P1

A

To do this: Name of theltelement
e o El ement Li ne
1- Press| / Poi nt 00/ 02
_ _ Number of points measured‘
2- Movethe axesto thefirst axis Maximum number of points
e : El ement Li ne
3- Press| 4 | or the foot-switch Poi nt 01/ 02
4- Move the axes to the second point
e , i ne >
5 Press| 5 | or the foot-switch A= 90°05 16"
The message display will show the X,y

angle (A) and the X/Y displays will
show the coordinates of the point

(X,y) closest to the origin point.

O\

/

N

Pressi ngthemessagedisplaywi || show themeasuring error. Measuring
aline with two pointsresultsin an error "e = 0".

FAGOR a
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b) With amaximum number of pointsgreater than two,

set by parameter. In this case (4).

LNE O

1- Press(/

P1

P4
P2

A P3

Themaximum number of pointsmay bechanged any timewhilemeasuring

using

2- Move the axesto thefirst point.

3- Press| % | or the foot-switch. El ement Li ne
Poi nt 01/ 04

4- Move the axes to the second point.

T : El ement Li ne
5 Press or the foot-switch. .

> Poi nt 02/ 04
6- And so on until reaching the last point (in this case the 4th one).
3- Press| s | to capture it and end the measurement.

Themessagedisplay will showtheangle"A"
(with respect to the X axis) of the line that
best matches the measured points.

Li ne

A =

>
90°05' 16"

Pressing the message display will show the measurement error.
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3.1.3 CIRCLEMEASUREMENT EXAMPLES

Measuring acirclerequires at least 3 points.

When measuring acircle two situations may occur:

a) With three points (set by parameter).

To do that:
L p craee El ement Crcle
B Poi nt 00/ 03
2- Movethe axesto thefirst point
= : El enment Crcle
3- Press| 4 | or the foot-switch Poi nt 01/ 03
4- Move the axes to the second point
5 Press % | or the foot-switch El enent Grcele
Poi nt 02/ 03
6- Move the axes to the third point
7- Press| 4 | or the foot-switch
Crcle p||Circle 4p
¢ = 150. 000 r = 75.000
X = center coord. <
Y = center coord. e = 0.002

X = maximum radius
Y = minimum radius

The message display will show the circle diameter (®) and the X/Y
displays will show the center coordinates.

If theradiusmodeisselected (with

(r) and then the diameter (®).

CIRCLE O

CLEAR

Va

©

), itwill first show theradius

Pressi ng themessagedisplay will show theradiusandtheformerror.

Theform error (e) isthe difference between the maximum and minimum
radii. In the case of athree-point circle, "e = 0".
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b) With more than 3 points (5 inthisexample).

To do that:
CIRCLE O
1- Press ™
El enent Crcle
Poi nt 00/ 05

The maximum number of points may be
changed any timewhile measuring using

2- Measure the points by positioning on them and pressing || 4

The message display will show the diameter (P) of the circle and the X/
Y displays will show the center coordinates.

Pressing the message display will show the circle radius (r) and the

form error which is the difference between the maximum and minimum
radii (e=ry; - 'm) - On the other hand, the X axis display will show the
maximum radius(ry,) and the Y the minimum (rm).
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4

4.1

CALCULATIONS

REPEAT

Remember that, same as with measurements, the || key may be used after

calculating an angle, distance or intersection to repeat the same operation without
havingto sel ect againtheelement to becal cul ated (angl e, distanceor intersection).

PROG

To exit the repeat mode, press| 7

The message screen will request confirmation of this command.

The elements used in the cal cul ations may be obtained by measuring them or by
recalling them from memory if they have been previously stored (see chapter 5).

MIDPOINT CALCULATION

POINT O

To calculate the midpoint between two elements, press| x

El enent Poi nt Poi nt >
Poi nt 00/ 02

Note: The message display must not show "00/01", otherwise, it will not
allow capturing more than one point. If it does show "00/01",

press to change the display to "00/02".

The elements used in the cal culations may be obtained by measuring them or by
recalling them from memory (see chapter 5).

Once those elements have been entered, the X and Y displays will show the
coordinates of the midpoint between both elements.
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4.2 DISTANCE CALCULATION

To calculate the distance between two elements, press N

It ispossible to calculate the distance between
two points, between apoint and aline, between

apoint and acircle, between two circles, between circleand aline.

DIST O

Di st ance
El ement

1

The elements used in the cal culations may be obtained by measuring them or by

recalling them from memory (see chapter 5).

Oncethose elements have been entered, the X/Y displayswill show the distances

inX andY (dx, dy) between them.

Ascan be observed in thefollowing drawings, thereisonly one distance between

two points and between a point and aline.

D2

D1 D3

P
D
D3
D 3 D1
%’ D2
D2
C1 D3 P
D1
D2

4¢——>
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However, when measuring (or cal culating) thedistance betweenacircleandaline
or between two circles, there may be several cases that will be displayed on the
message display asdistances 1, 2 and 3. " 1" indicatesthe distance from the center
tothelineor tothecenter of theother circle, "2" themaximum distanceand 3" the
minimum distance between both elements.

When distance"1" is shown, press to display the maximum distance (2) on
the X axis display and the minimum distance (3) onthe Y axisdisplay.

4.2.1 DISTANCE CALCULATION Y C1
EXAMPLE

To calculate the distance between circles

C1 and C2 of thefigure.

Method 1 Method 2
ACTION MESSAGE ACTION MESSAGE
Pressi||-, Element 1 Pressi||«, Element 1
Press| () Circle Point O Press|(»| (] | CirclePoint 0
Measure C1 | Circle Point 1 Measure C1 Circle Point 1
Measure C1 | Circle Point 2 Measure C1 Circle Point 2
Measure C1 | Circle Point 3 Measure C1 Circle Point 3
Measure C1 | Circle Point 4 Measure C1 Circle Point 4
Press @ Element 2 Press Element 2

g : : Measure C2 Circle Point 1
Press| (% Circle Point O
Measure C2 Circle Point 2
Measure C2 | Circle Point 1 Measure C2 Circle Point 3
Measure C2 | Circle Point 2
—— Press| V"
Measure C2 | Circle Point 3
ecs
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4.3 ANGLECALCULATION

ANGLE O

To calculate the angle between two elements, press [ES

Between 2 points Between 2 lines
. B P2 B L2 C L2

A
F)]_g .............................. L1 L1
D
The message display will request the points for the first element and then for the
second el ement.
Angl e
El enent 1

These elements may be measured directly or recalled from memory (see
chapter 5).

Once these elements have been entered, the X axisdisplay will show theangle A
andtheY display will show theangleB.

In the case of two lines, when prng, Angl e >
the X display will show the angle C and the' Y
display will show theangleD.

Note: Inthose caseswhereno angle can be calculated, an error message will
be displayed.
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4.4 CALCULATIONOFINTERSECTIONS

To calculate the intersection between two ||l ntersection

INTERS O El enment 1
elements, press |

< T

These elements may be measured directly or recalled from memory (see
chapter 5).

Oncethe elements have been entered, the X/Y displayswill show the coordinates
of one of the intersection points (which will be stored in position "01" of the
temporary memory).

If there are two intersection points, the other one will stored in memory position
"02". Press |’y | and then to display the other point.

If the elements do not intersect each other, the message display will show the
corresponding error message.

4.5 PART ALIGNMENT (SKEW)

A A

YO(Z, Ym
o N O A

N,
>

a) X b) X

\4

When placing the part onthe projector table, morethan likely, it will not bealigned
(skewed) with the X and Y axes (a). Therefore, if the elements were measured
directly, their measuredva ueswoul d not match their blueprint val ues. Consequently,
the part must be aligned (unskewed) with respect to one or both axes (b).
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45.1 SKEWTYPES
Depending on the type of part, there could be the following types of skewing:

Using acircle or point (a). The center becomes the new X,Y origin point (b).

Using aline or two points ().
That lineis aligned with the nearest axis. In this case with the X axis (b).

A A

' OZ ' M
o N ©yalll
b)

a) X

Using two circles. The centers are aligned with the nearest axis (in this case
theY axis) and the center of thefir st one becomesthe coordinateorigin point.

N
>

X

\ O >
N X

The same type of alignment is obtained with acircle (1) and apoint (P).
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Usingacircleor point and aline. Thelineisaligned with the nearest axisand
the point or center of the circle becomes the origin point

/—U

O/ Tk

A

Y

Y

Ny
>

X

Using two lines. Theinter section of the two linesbecomesthe origin point and
thefirst lineis aligned with the nearest axis.

A A

/_k’\;
O/

X X

\4

If theangleof thefirstline(L1) isgreater than45°, itwill bealignedwiththeY axis.

L7

N,

v

\4

Section 6.8 in thismanual contains an example of SKEW.
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452 ALIGNMENT PROCEDURE (SKEW)

SKEW O

To access this mode, press

JQ and the "SKEW" led will turn on.

Themessage screenwill request the elementsto be used for thealignment and will
be sel ected according to the desired type among the onesdescribed in the previous

section.

Aftertheinitial screen:

- Pressthe key of the first element to be aligned | x |, || 7| or [(%

One may also use an element previously |Skew Li ne
stored in memory (see chapter 5). Pol nt 00/ 02

Skew
El enent 1

POINT O LNE O CIRCLE O

- Capture (measure) the points of that element.

Remember that if the maximum number of
elementsisgreater than thenumber desired

for the element, must be pressed after

Skew Li ne
Poi nt 00/ 50

having measured the last point of that element.

For example, if only 3 points are needed for aline ---

- After positioning at point 3, press| % | to captureit and then ---

- press to indicate that it is the last point to be captured for that line.

- Toskewthesecondelement, if thereisn't one, press .If thereis, repeat

the previous steps.

- The"SKEW" led will stay on and the X/Y displays will show the current
position with respect to the new coordinate origin point.

SKEW O

CLEAR

To quit this mode, press|

=

. The"SKEW" led will turn off.

Section 6.8 of thismanual contains an example of SKEW.
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5.USINGTHE MEMORIESOF THE DRO
5.1USING THE TEMPORARY MEMORY

When measuring, calculating or creating elements, the results of the last 10
operations are stored in atemporary memory and they are lost when the DRO is
turned of f. Theseresultsmay beused at any timefor any cal cul ationsbetweenthem.

If an element is recovered while measuring another one, its datawill be used for
calculating another element. For example, it is possible to measure a line by
recovering two points from memory.

Previouselement Type of element

Aline < » |« |Moreinfoon
Y.07 the element
N
Position in temporary memory
Next element

Torecover anelement fromthetemporary memory, usethe and arrow keys

CLEAR

andthenpress| £ |touseitor| | toexitthememory datarecovery modewithout
using any of its data.

Withthisfeature, it ispossible, for example, to measurealinefrom two pointsthat
were just measured or are the result of the intersection of two circles.
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5.1.1 EXAMPLE. MEASURE THE DISTANCE BETWEEN TWO

CIRCLES

To calculate the distance between two circles previously measured and stored in
thetemporary memory:

L et usassumethat thedatafor thesetwo circleshave been stored in positions" 01"
and "03" of the temporary memory.

DIST O

Press Jl

Press@ or until the message display

D st ance

El ement

ACircle

01

and the X/Y displays show the data of the first circle.

Press, if sowished, [6 |to verify that itis
the desired element.

Press | % | to use it.

Presszr] or until the messagedisplay
and the X/Y displays show the data of the
second circle.

Press, if sowished, [8 |to verify that it is
the desired element.

Press | % | to use it.

AC rcle

01 r

23. 4320

D st ance

El enent

2

ACircle

03

AC rcle

03 r

18. 500

The message screen shows the distance between centers (d) and the X and Y
displays show the distances (dx) and (dy) respectively.

Thisdistancedatawill now occupy temporary memory position"01" andwill push
the other ones back on position.
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5.1.2 EXAMPLE. MEASURE A CIRCLE GOING THROUGH THE
CENTERSOF OTHERTHREE CIRCLES

- Measure the three circles as described in section 3.1.3 of this manual.
The data of these circles will occupy positions "01", "02" and "03" of the
temporary memory.

CIRCLE O

- Press[(3) El ement Crcle
Poi nt 00/ 03
- Press@ oruntilthemessagedisplay ACircle >
and the X/Y displays show thedataof the | 01
firstcircle.
e : El enment Crcle
- Press|p Jtouselt. Poi nt 01/ 03
- PressEﬂor until themessagedisplay ACrcle >

and the X/Y displays show the dataof the | 02
second circle.

= . El enent Grcle
- Press| % | to useit. Poi nt 02/ 03
- Presszﬁ]or until themessagedisplay [gcircl e >
and the X/Y displays show the data of the | 03
thirdcircle.
- Press| % | to useit. ° r&'i 150. 000

Remember that if the number of points to be measured is greater than 3
(00/50, for example) one must press to finish the measurement.
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5.2 USINGTHEPERMANENT MEMORY

Besidesthetemporary memory mentionedintheprevioussection, thisDRO offers
apermanent memory of up to 100 positions whose datais not lost when turning
the unit off.

When recalling an el ement while another oneisnot being measured, its data may
be viewed and this element will then occupy the first position of the temporary

memory asif it were just measured.

To store an element (that has just been measured or displayed on the message

display) in permanent memory:

- Press| o

If this data is to be used for statistical reports, the| >
pressed again.

STORE

STORE

STORE

key must be

The X axisdisplay will blink thememory positionfollowing thelast oneused.

- Key inthedesired number and press
is the desired one.

After measuring or calculating an element and pressing

repeated by pressing

REPEAT
<w?

ENTER
»

orjust | %

if the position shown

STORE

>, those steps may be

. The data will be stored in consecutive positions.

In repeat mode, the" PRG" will stay on.

To exit this mode, press

PROG

2

Torecall an element stored in permanent memory:

- Press

RECALL

©

RECALL

TheX axisdisplay will blink atwo-digit number indicating thenumber of the
block to be recalled.

- Key in the desired number

- Press

The

RECALL
©

)

key canonly beusedfor elementsthat haveNOT beenstoredfor statistics.
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6. CREATINGELEMENTS[CREATE]

When pressing || x_

CREATE

, the message display will show the following menu:

CREATE CREATE
<Aut omati c> Bi sec > <&«>Perp Par al

To move around the various menu options, usethe arrow keys@ [:63 and| %

ENTER

to select the desired ones.

CREATE

When pressing || x_|| , the leds of Point, Line, Circle and Distance will turn on to

indicate that any of those elements may be selected | x || | | [(3] Or ||~

PONT O LINE O CIRCLEQO DIST O

6.1 AUTOCREATE<AUTO>

Theadvantageof thisoptionisthatitistheDRO [E enent AUt orat
itself who recognizes the element being |poi nt 00/ 50
measured, Point, Line or Circle.

- After entering the points, press
The maximum number of pointsis 50.

This option will stay active until | | is pressed.

6.2 CREATINGAPOINT CREATE Poi nt

POINT O

1- Press| x

. Thedigitsof the X axisdisplay will start blinking indicating that

avalue must be entered.

2-Key inthe X value

3 Pressto key intheY valueor | | if thevalueis zero.

4-KeyintheY valueif | 5 | was not pressed in the previous step.

ENTER

S Press| 4

to finish (it was not pressed in step 3).
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6.3 CREATINGALINE

The message display will request apoint (x,y) that theline (L)
iIsgoingthroughandtheangle(a) of that [inewithrespecttothe \a
Xaxis. L X

(x,y)

The datais entered by keying the values and pressing || 4>

6.4 CREATINGACIRCLE

Themessagedisplay will request apoint (x,y) that will betaken
asthe center and thentheradius(r) or diameter () of that circle
depending on the selected mode.

To change from radius mode to diameter mode and vice versa,

CIRCLE O

CLEAR CLEAR

press| | to get out of the "CREATE" mode and press| /| | -

Thedatais entered by keying the values and pressing | 55

6.5 CREATINGABISECTOR

To create a line bisecting two given lines
(L1, L2), themessagedisplay will request thefirstline __ __ ™\
and then the secondone. T

These lines may be measured at the time (by selecting

LNE O

|) or recovered from either the temporary or the

permanent memory (see section 5).

Thesolutionswill betwolines(B1and B2) andwill bestoredinpositions"01" and
"02" of the temporary memory.

To show the data of the other bisector, press ?“ and then
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6.6

6.7

CREATINGAPERPENDICULARLINE

To create aline perpendicular to another line and going through a particular point
or circle. TheDROwiill request anelement (L 1) and thenthesecond one: point (x,y)
or circle (C1) theline hasto go through. The solution will beasingleline (Lp).

xy)/ 0
{7

LNE O CIRCLE O

These elements may be measured at the time (by selecting | #| or (] )

or recovered from either the temporary or the permanent memory (see section 5).

The message display will show the angle of theline Lp and the X/Y displayswill
show the point closest to the coordinate origin point.

CREATINGAPARALLEL LINE

Tocreatealineparallel to another oneand going through a (x,y)
point (Ipl) or at aparticular distance (Lp2). The DRO will Lo
request thefirst element (line) and then the second el ement B

(xy point or circle) it hasto go through. Instead of a point, LS d
a distance (d) may also be entered or recovered from | g2
memory.
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6.8 EXAMPLE OF ALIGNMENT (SKEW)

Having positioned the part as shown in figure a), we will align it as shown in

figureb).

A

OCRl CRsO

a)
There are 2 methods.

Method 1:
1. Measure circles CR3 and CR2

If they aremeasuredinthisorder, they
will be stored in positions "02" and
"01" of the temporary memory
respectively.

2. M easurethemidpoint between the
centers of CR2 and CR3 (P1)

To do this:

POINT O

Press || x

Y

A

O

O >

b)

El enent Poi nt
Poi nt 00/ 50

Note: Themessagedisplay must not show "00/01" , otherwise, it will not

let capturing more than one point. If that isthe case, press to

change it to "00/02".

Press

<)

Press| % | to select it.

)

to look for circle CR3 stored in position "01"

Press |8 4 to look for circle CR2 stored in position "02"

Press | %5 | to select it.

ACrcle >
01

ACrcle >
02

ThispointisP1 and it now occupiesthe temporary memory position"01
pushing CR3 to position "03" and CR2 to "02".
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3.Measure circle CR1
It will be stored in position "01" and P1 will be pushed to "02".
4-Align the part using CR1 (center) and the point P1 (line L 3).

To do this:
SKEW O
Press | Skew
El ement 1
Press ?ﬁ to look for circle CR1 stored in position "01"

ACrcle >
01

ENTER

Skew
El enent 2

Press to select it.

Press

o 4
‘=>] <

to look for point P1 stored in position "02"

A Poi nt >
v 02

Press| % | to select it.

The center of CR1 will bethe new coordinate origin point and theimaginary line
(sinceit was not actually measured) L3 will becomethe X axis.

Method 2:
1. Measure circles CR3, CR2 and CR1

2. Calculate the line (L1) joining the
centers of CR1 and CR2.

3: Calculate the line (L2) joining the
centers of CR1 and CR3

4. Createtheline(L3) bisectinglinesL1
and L2.

5. Align the part using CR1 and L 3.

Thecenter of CR1will bethenew coordinateoriginand L3will becomethe X axis.

Note: Sincethismethodislesspractical than the previousone, the stepswill
not be detailed here.
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1. PROGRAMMING

WiththisDRO, itispossibleto create, edit (modify), delete and execute up to 100
programswithatotal of 416 stepstofollow when measuring or cal cul ating elements
repeatedly.

PROG

Thismodeisaccessed by pressing|| 7 | . After which, themessagedisplay will show

thefollowing menu: Pr ogr ans
<Exec> Edit Delete

7.1 EDITINGAPROGRAM
Pr ogr ans

To create a new program, enter the desired |Exec <Edit> Del et e

program number and press | % | . All
measurementswill beregisteredintheprogram.

Edit Programa
Number .......:00

If theprogramnumber already exists, it cannow
be edited (modified). POO 000: PO NT
001: ENTER \ 4

PROG

Todothis, press | 7z | and the message display

will show thefollowing menu: POO 004: PO NT A
<End>| nsert Del ete

Insert:  TheXaxisdisplay will showtheword"insert" toindicatethatitisininsert
mode. If akey ispressed, it will be automatically inserted behind the
selected command and it will push the next ones back one position.

PROG

To quit the insert mode, press| z

Delete:  The X axisdisplay will show theword "delete" toindicatethat itisin
"line delete” mode. Press| > | to delete the selected line.

End: To finish editing the program.
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7.2 EXECUTINGAPROGRAM

Once in the "Program” menu (after having |Pr ogr ans

pressed | 7% | ) , to execute a program: <Exec> Edit Delete
- Select the "Exec" option., Execute Program
Nunber .......:00

By default, the program edited last.

. Key in the number of the desired program [Nr. of repetitions

T , Nunber .......:01
or press| & | to find the next one.

To find the number of the next edited program, press it again.

- Press| % | .

- Key in the number of times the program will be repeated (up to 99).

- Press| % | . The message display will show the first step to follow.

PROG

To abort the execution, press| 7 | and select the "End" option.

The message display will request confirmation of the command.

7.3 DELETEAPROGRAM

PROG

Oncein the "Program" menu (after having pressed | 7 | ), to delete a program,

select the"Delete" option, key inthedesired program number and press| %> | . The
message display will request confirmation of the command.

7.4 DELETEALL THE PROGRAMS

Onceinthe"Delete” optionof the" "Programs” | Pr ogr ans
menu (after having Exec Edit <Del et e>

pressed | 7 [) , to delete all the programs from

Del ete Program
memory, press the keystroke sequence: |7 | |[Number .......:00

ENTER PROG

» | 2

The X axis display will show dots as each key of this sequence is pressed.
The message display will request confirmation of the command.
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7.5. USINGTOLERANCESWHEN MEASURING[TOL]

After ameasurement, theoperator may indicatethenominal valueand themaximum
and minimumtolerancevaluesallowed. If themeasured val ueisout of theselimits,

the DRO will issue amessage error.

Thetolerance will be applied to the last measured el ement.

Touseit, simply press|i> | after measuring an
element.

- Select the data on to which to apply the

tolerance using

Tol er ance [ 2
()}

Tol er ance 4

Posi ti on

The table below shows which values may be applied the tolerance.

POINT X Coordinate Y Coordinate

LINE Angle

CIRCLE Radius/Diameter | X Coordinate |Y Coordinate
ANGLE Al A2 B1 B2
DISTANCE X or Max. Dist. |Y or Min.Dist. | Distance

Key in the nominal value onto which the
tolerance is to be applied and

press | 5

Enter themaxi mum and minimumtolerance
values by pressing:

[value] [ Y |[value] [

The display will show the values set by
installation parameters PAR71 through
PART78.

()]
Nom nal Val ue

Tol er ance
Sel ect Axis & Val ue

Tol erance
Upper tol erance

Tol er ance
Lower tol erance
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ENTER

Press | 4 | again and the message display will show the deviation of the
measurement with respect to the nominal value:

Devi ati on >

M easurement within tolerance indicated by the position of the"*"

Devi ati on
<<< 003°17' 05"

>

(Below tolerance)

Devi ati on >
005°10' 18" >>>

(Abovetolerance)

Pressing , the X axisdisplay will show the nominal valueand theY the

averagevalue.

Pressing again, the X axisdisplay will show the maximum and minimum

tolerance values entered.

The next example shows the operation of the tolerance outputs of this DRO.

Nominal value=100 mm
Upper tolerance = 0.1

Lower tolerance=-0.3

Measured value |Activated outputs
100 OK_OuT

100.050 OK_OouUT

100.1 OK_OUT

100.150 OUT _UP

99.90 OK_OouUT

99.2 OUT DOWN
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8. SPECIAL FUNCTIONS[MENU]

VENU

This menu is accessed by pressin
Y Press g <Cal >Print Com >

8.1. CALIBRATIONMENU

The calibration hasfour aspects: Light/Dark calibration, distance calibration and
second-fiber-optic-cablecalibration.

Theedgedetector needsnot becalibrated every timethe DRO i sturned on, because
the calibration data is kept in memory and it can be simply recalled. Up to 3
calibrations may be stored in memory. Thisisuseful when using different lenses.

This menu IS accessed by pressing @
and it allows calibrating the Edge detector. Cal i brati on
<Read>Cal i brate

<Read> To activate a previously set
calibration so it does not have to be calibrated again. It is selected
among the three possible calibrations by keying its number and

pressing | ¥

<Calibrate> It offersthefollowing menu:

Cal i bration Cal i bration
<Li ght - Dar k>Of f set > <eDistance F. QO 2

8.1.1 LIGHT/SHADE CALIBRATION

Up to three different calibrations are possible depending on the types of lensesor
the opacity of the parts to be measured. Calibration

Thiscalibrationshouldbedoneinthefollowing | _Réad<Cal i br at e>
cases:

Duringinstallation.
When changing lenses.
When changing the projector lamp.

Ingeneral,inall casesaffectingthevariationsof luminosity of thelevel sof lightand
shadow.

When also using the second fiber optic cable (F.O.2 referencelight), it must
be calibrated before the F.O.1

Cal i bration

To carry out this calibration: Nunber -

-Key in the desired calibration number and press| %
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ENTER

-Place the detector in a light area of the table and press | %

- Place the detector in a shaded area of the part and press | 55 | .
Thissetsthetwo light levels.

When the adjustment is done, the screen will show a Test bar to verify that the
calibrationiscorrect. When switching fromthedark areatothelight areaand vice
versa, the bars must go beyond the vertical arrow.

ENEENENENEEER EREEENER
TEST A TEST A
Dark level Light level

8.1.2 OFFSETCALIBRATION
This calibration must be donein the following cases:
- Duringinstallation.
- When changing lenses.
- When replacing or shifting the position of fiber optic detector.
- When changing axis resolution or reading parameters.

Itspurposeistoestablishtheoffset on X andY betweenthecrosshairsof thescreen
and thefiber optic edge detector in order to be ableto switch from oneto the other
whilemeasuring apart.

This calibration is not necessary if one does not wished to do it.

To do this, acircle must be measured. It is recommended
touseamaster ring or machined part withtheleastformerror
possible for proper calibration. The diameter of the circle
needs not be known.

- First, measure the circle with the crosshairs.

Crosshairs

- Then, without moving the ring or master part, repeat the measurement with
the edge detector.

El ement Crcle
Poi nt 00/ 50

Thiswill calibrate the position offset of one with respect to the other.
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8.1.3 DISTANCE CALIBRATION Cal i bration
<«<<D stance> F. 0O 2

Thiscalibrationisoptional andisusedto correct accuracy problemswhenthedark-
to-light areais not clearly defined either dueto
thetypeof part orinadequatelighting conditions.

It is carried out for better defining the light
change area and prevent measuring errors.

To do this, place a gage or a part of known
dimensionsperpendicul ar toaxisthatisgoingto
move (on thedrawing, if theaxisishorizontal,
thegagegoesverticaly).

Enter the exact measurement of the gage to be

measured ([nominal value] | 55 |) andthenmove
the axisfor taking the measurement.

TheDROwill showthemeasurementobtained. [Nom nal val ue
If thisdataistoo far from the actual one, repeat
themeasurement soit adjustsautomatically the _
light change value between light and dark and, | P0! Nt 00/ 02
consequently obtain avalue closer to the real one.

This measurement must be repeated until the measurement is correct or iswithin
the permitted tolerancelevels.

8.1.4 CALIBRATIONOF THE 2ND FIBEROPTICCABLE

If your model has a second fiber optic cable used asalight reference [it must be
activated by setting PAR64(1)=1], ssimply, press Calibration

% [andthetest barswill lineupwithvertical |« Di st ance <F. Q. 2>

arrow of themessagedisplay indicatingtheit has
been adjusted automatically. INENEEEN
TEST A
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8.2 PRINTINGMEASUREMENT RESULTS(PRINT)

This option is accessed by selecting "Print". [NVENU
Cal <Pri nt >Com ->

Inthismenu, onecan confi gurehowthe key

Isgoing to work . With thiskey, it is possible to print results and information out
to printer having aseriescommunications port or sendingthemdirectly toaPCfor
printing them later on at any printer.

The factory set values for this data is set by parameter (PARG1), but the print
options may be changed through this menu.

Print all:

Print
When selecting thisoption, it will printall the |<Al | > Last Tol
measurements asthey are being taken.

Print L ast: Print

If this option is selected, only the last [ All <Last> Tol
measurement will be printed when

pressing .

Print Tolerances. Print
All Last <Tol >

When selecting this option, only the results
associated with atolerance will be printed.

Print 20, 80, CSV:
Type of report

This selectsthe printing format for the report: 20<80>CSsV
in 20 or 80 columns or in Comma Separated
Values(CSV). Thelatter isideal for sendingthe
data out to a PC and then import it into a
Spreadsheet or data base.

Print Header :

When entering into a full report type (at 80
columns), it displays the Header options. It
indicates whether or not this header is to be
printed on every page.

Pri nt Header
<Yes> No
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CVS format

The output valuesin thisformat are:

ID X Y D1 D3 D4 D5

P X Coord Y Coord Error

L X Point Y Point Angle Error

C CenterX YCentr Radius Diamger Error Rmax Rmin

D XDist. Y Dist. Module Max. dist. Min. dist.

A Al A2 Bl

T X Coord Y Coord Measured Nomind  Diff. Tol + Tol -

8.3 EXAMPLE OF FULL REPORT (IN 80 COLUMNYS)

Ubate T Time. ¥
| Part Name |
| Job: |
| Operator: |
| Notes: |
!e-----+ ----------- e me e e e e L—
| | ELEMENT | POSI TI ON | UNITS = |
| o1 Point | x+ . G |
AL A L S L
| 02| Line | X+ | a b |
AL A L S L
| 03 | Distance | X + | D |
AL A L AR L
| 04| Angle | | a b |
AL A AR N S SRR L
| 05| Crcle | X + | r . d . |
L A L N S S RS L
| 06 | Tolerance | MEASURED NOM NAL t+ DEV. |
LA e X Sl
| 07 | Tolerance | MEASURED NOM NAL t+ DEV. |
LA e Y Sl
| 08 | Tolerance | MEASURED NOM NAL t+ DESV |
L O e Rt
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84 COMMUNICATIONWITH APC(COM)

After pressing and selecting the "Com"  [\WVeNU

option, themessagedisplay showstheoptions | Cal Pri nt <Conmp->
to"Send" and"Receive" which, inturn, offer
thepossibility totransmit all theProgramsor |Communi cati ons
installation ParametersfromandtoaPCin |<Send> Receive PC
order toeven editthemand modify themat the
PC.

<Pr og>Par am

After selecting "Prog" or "Param" The
message display shows whether it issending Comruni cati ons
or receiving the selected data. Send

The format used to send programsis:

Communi cat i ons

$ Program header (beginning)

Recei ve
15 Program number
CIRCLE
CIRCLE| Program contents
LINE
$ End of all programs
$

The program used to send installation parametersisdescribed in section 4.2 of the
installationmanual.

Note: Whensending programsout toaPC, all of them are sent out, they cannot
be sent separately.

EXAMPLE:
Send measurements out to a PC, for statistics or to generate reports.
Procedure: Select the CSV format

At the PC, use aterminal program and set in text capturing modeto storeitina
file.

Make the measurements, and press to send the desired data if the PRINT
LAST mode has been selected.

Import the text file generated by theterminal program into aspread sheet or data
base.

FAGOR a NVP-200 QC Operating Manual - Page: 43



8.5

REMOTE KEYBOARD (PC OPTION)

To access this option (<PC>),

- Enter the options menu pressing

- Select <Com> with and pressing | '

- Select <PC> with and pressing | '$> |-
The following key codes may be sent out:
Code Function Code Function
POINT |Point LINE |[Line
CIRCLE |Circle DIST |Distance
ANGLE |Angle INTERS |Intersection
SKEW |Alignment PROG [Program
STORE In permanent RECALL From permanent
memory memory
POL |Polar/Cartesian EDGE |Edge/Crosshairs
MAN  [Manual/Automatic TOL |Tolerance
CREATE |Create REPEAT |Repeat
CLEAR |Delete ENTER |Enter
FINISH [Finish elemento X X
Y Y MENU [Menu
1 1, print 2 2, down arrow
3 3 4 4, left arrow
5 5 6 6, right arrow
7 7, show Q axis 8 8, up arrow
9 9 0 0, inch/mm
- + . decimal point
INC |Incremental/absolute ON |ON/OFF

X =234.2215
Y =42.4565

The coordinates will be sent in the following format:

Selecting this option, the DRO may be operated remotely from a PC by sending
the codes corresponding to keystroke sequences through the serial line
RS-232-C usingacommunicationsprogramsuchasHyperterminal fromWindows.

By means of the letter "P", the DRO will send the X and Y position coordinates
when receiving this string of characters.
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8.6 STATISTICS

MENU VENU
<Cal >Print Com > <«<Statistics>Refs

Thismenu offers the options for statistical calculations.
First of all, one must indicate which datawill be used for the calculations.
The data to be used must be previously stored in permanent memory by

STORE

pressing| > [twicein arow and they must have consecutive number. By default,
the X axis display shows memory position 00 as the first data.

- Keyinthenumber of thefirst block (shown [gi a1t ng from

ENTER

on the X axis display) and press | 4 Nunber

- Keyinthelast block (shownontheY axis [T5

display) and press| % Nunber

- Select the type of calculation desired.

Statistics Statistics
<Mean>Devi ati on > <«>Maxi mum M ni mum

In order to calcul ate properly, the element must be of the sametype (points, lines,
circles, etc.); otherwise, an error message will be issued.
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8.6.1 CALCULATING MEAN VALUESAND DEVIATIONS

Point:
It generatesaPOINT ( X =mean X Y =meanY)

Line:
It generates an angle. a = mean angle of the set of lines, B = 90 - a
If itisadeviation, it calculatesthe deviation of a.

Circle:
It generatesacirclewiththedata( X =mean X, Y =meanY, R=mean R)
If itisadeviation,( X=DevX , Y=DevY , 6 R=DevR).

Distances between points, points and lines:
It generates a distance: D = mean distance.

It will show the mean Dx and Dy. y

If itisadeviation: D = Distance deviation. dx
Distances between point-circle, line-circle, circle-circle:

It generates a distance: D = mean distance. D

It will show the mean Dx and Dy. dy

D max to the circle=Mean value of al maximumD's.

D mintothecircle=Mean vaueof al minimumD's.

If itisadeviation: D = Distance deviation. <

D max tothecircle= Deviation of all maximum D's.
D mintothecircle=Deviation of al minimumD's.

Angle between two points or circles:
It generates an angle. a = Mean angle of the set of lines.
B=90-aqa

If itisadeviation: a = Angledeviation.

Angle between two lines:
It generatesan angle.

al= Mean angle of the set of lines. a2= 360 - al
1= Mean angle of the set of lines. 2= 360 - 31

If itisadeviation: a = Angledeviation.
az 2 Bl L2

al
L1 L1
32
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8.6.2 CALCULATING THE MAXIMUM/MINIMUM VALUES

Point:
It generatesa POINT (X = Max/min X, Y = Max/minY)

Line:
It generatesan angle.
X = Max/min angle of the set of lines.
Y=90-a

Circle:
It generates acirclewith the data
(X =Max/min X,Y =Max/minY, R = Max/min Radius)

. . . . N
Distances between points, points and lines: y

It generatesadistance: D = max/mindistance. It will show dx
the Dx and Dy components of that distance.

Distances between point-circle, line-circle, circle-circle: D, dy
It generates a distance: D = max/min distance.
It will show the Dx and Dy components of that distance.
>

D max/mintothecircle= Max/min of all maximum D values.

D max/mintothecircle= Max/min of all minimum D values.

Angle between two points or circles:
It generates an angle. X = Max/min angle of the set of lines. |
Y=90-a

Angle between two lines:
It generatesan angle.
al = Angulo méax/min de serie de rectas. 02= 360 - a1
B1 = Angulo méx/min de serie de rectas. 32= 360 - 1

Bl |2 az |2

al
L1 L1

B2
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APPENDI X

PRACTICAL EXAMPLES

-Measure the maximum distance between two circles and only print the
result of the calculated distance.

Procedure:

Select the "Last" type of report format

DIST O CIRCLE O CIRCLE O

Sequence:

N

&

&

[}m | .Itonly printstheresult of the distance calculation.

-Measure circles and store then in consecutive memory positions

(1,2, 3, 4..

Procedure:

)

CIRCLE O

&

STORE

REPEAT

| - It repeats the measuring and storing sequence.

-Measur e the width of round hole at a position given by the blueprint.

Procedure:

LNE O

CREATE

INTERS O CIRCLE O

DIST O

x| || (vertical line"L" going through the desired point).
D[ | [@(Recover the created line"L" from memory).

] [8 4| (Recover the intersection points from memory P1 and P2).
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- Shift part datum point, even with SKEW on, without losing axis rotation.

- Procedure:

Oncethe part has been skewed asper X' Y', to shift the datum point to the center

SKEW O

of the circle (new coordinate axes X" Y"): |||, select the circle.
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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 12 Error while searching a coded marker pulse (10)
Error 31 Internal malfunction (Service Dept.)
Error 32 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.
EEEEEEEE |Maximum position reading or speed exceeded when searching Home

If any messageother thanthefirst twofromthetablewereto comeup, theequipment
should be switched off and on again until one of the first two are seen.

After pressing [Z 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.

Thefeedback alarmerror will appear if thebit of thecorresponding alarm activating
parameter for the axis has been set to "1" PARO8(1) = 1.

In either case, to clear the display, press [Z :

If the axisvalueisflashing, this meansthat one of the travel limits established by
machine parameter has been exceeded. This error will be displayed if the alarm
activation parameter for the axis PAR08(2) = 1

If the DRO does not come on or goesout whilerunning, check that thevoltageand
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 afault in the
feedback device. If the fault persists get in touch with Fagor Automation’s
Customer Services Department about it.
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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
inhighhumidity 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. Greaseand minera oils.
2. Alkalisandbleaches.
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 - NVP-200QC - (QR VERSION: 0009-E)

FAGOR a

Display ON/OFF D

Language selection C? [5 ][

+ . ENTER
(i)m ] --> press until language appears, {>> P1

| Calibration Print Com ->| |< Statistics Refs |
] =

|Read Calibrate| |Send Receive PC|

. . CLEAR
Zero axis reading (X) Z1ll X
ENTER
Axis preset (X) [Value] || 4>
CLEAR
Cancel Vi
MM/Inches: O )
Incremental/absolute e
- _ 7
See auxiliary Q: v
Select edge detection or crosshairs: fi

If edge detector, "EDGE" led

Select MANUAL mode to capture po

ON.

MAN

ints [l[ly

Polar/Cartesian:

Recover elements from temporary memory:

"Store in" / "Recall from" permanent memory:

Repeat measuring or program steps:

Apply tolerances: After measuring an element, press

Program (Exec, abort, edit, delete):

Radius/diameter mode:

STORE

RECALL||

Delete ALL the programs: Once in PROG,

Print measurement reports:

PRINT

S
REPEAT
<m>
TOL
)
PROG
5 ‘
PROG ENTER PROG
ATEIE

MEASUREMENT: POINT O

CLEAR

Measuring mode with fixed maximum number of points or 50 points: | ~ bl

P2

POINT O
Point: || Line: /\
ANGLE O
Angle: ||«
CIRCLE O
CLEAR
7 1O X=A Y=B
(r.a)
INTERS O L1
(zy)
Intersection: |[[@
L2
DIST O

Distance calculation: || [\,

D3
D1
P
i D2 D3 e
D2 D3 D1
D2
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—_—

CREATE

X

Create elements:

Midpoint (Pm):

C1

Pm
(x,y)

POINT O

<)(84(23

P2
Pm
P1 (x.y)
2 4 (find P1 or c1)

ENTER

> | [81].][25'](ﬁnd P2 orCZ):

Line with point and angle

Circle with center & radius

I

Bisector to two lines

Perpendicular thru point

Perpendicular thru circle

Parallel at a distance
or thru a point

X,
) 2 y o (x,y)
{7 ~
\ d
\p2
SKEW O
Skew |[|c>|| TYPES OF SKEW:

Using a circle
a point (a).

A
or Y
@)
Center becomes new “\\\
origin X,Y (b).

Using a line or two  /
points (a). Y

Line aligned with
nearest axis. In this
case with the X axis (b).

\

O
a) X
'S A\
a) X

\ 4

TYPES OF SKEW:

Using two circles.

Centers aligned with
nearest axis (in this case Y)
and first center (C1)

becomes origin point.

Same type of alignment
obtained with a circle (C1) and
a point (P).

Using a circle or point and a line.

. . . A
Line aligned with Y’
nearest axis and the
point or circle center
becomes origin point

\ 4

LCJ)

X
Using two lines. v 1
Intersection of two lines
becomes origin point and
first line (L1) aligned with
nearest axis. O /—\
> . >
X X
If the angle of the first line YA YA
(L1) is greater than 45°,
it will be aligned with the
Y axis.
~
~ X
i >

Fagor Automation shall not be held responsible for any mistakes on this sheet and reserves the right to
make any modifications without prior notice.
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