Installing the Servo Gripper: Installing A465 and F3 Tool Flange Adapters

Fastening the Adapter to the F3 Arm

A fixed dowel pin and a raised pilot on the F3 tool flange adapter accurately
position the adapter on the arm. The dowel pin on the adapter fits into either
the tight press-fit hole on the F3 tool flange (for permanent installation), or
into the slightly larger dowel pin hole beside it.

Because a press fit requires specialized tools and procedures, you should
generally use the larger of the two dowel pin holes. To install the adapter using
a press fit, please contact CRS customer service for additional information.

Note: The dowel pin is glued in place on the adapter to prevent it from
slipping into contact with joint 6. If the tool flange on your F3 arm is
an older model without dowel pin holes, you can remove the dowel pin
from the adapter by firmly tapping the pin with a hammer.

dowel pin

counterbored
holes

raised
pilot™y

this side faces the gripper this side faces the tool flange
(front) (back)

Figure 3-3:  Tool flange adapter for F3 robot systems

To install the F3 tool flange adapter

1 Line up the adapter with the tool flange so that the dowel pin fits into the
dowel pin hole and the raised pilot (shown in Figure 3-3) mates with the
pilot hole on the F3 tool flange. If the dowel pin does not go in easily, turn
the adapter counter-clockwise by 90°.

2 Loosely screw four M6 x 8mm socket head cap screws into the
counterbored holes on the front of the tool flange adapter until they are
finger-tight.

3. Using a 5mm hex key (not supplied), tighten the cap screws into the tool
flange.
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Mounting

Installing the Servo Gripper: Mounting the Gripper in the Tool Flange

the Gripper in the Tool Flange

Once you have installed the required adapter flanges, you are ready to mount
the servo gripper on the arm. For the A255 arm, no adapter flanges are
required.

Note: If you are using a homing bracket, install the tool adapter plate for the
homing bracket between the back of the gripper and the tool flange.
For more information on the homing bracket, refer to the Homing
Bracket User Guide shipped with your bracket.

To mount the servo gripper in the A255 tool flange:

1 Ensure that the arm is powered off and located in the ready position with
joints 4 and 5 limped, as described in “Preparing to Install the Gripper” on
page 3-1.

2 Press the two M5 x 12 mm dowel pins into the A255 tool flange.

3 Line up the holes on the back of the servo gripper with the dowel pins and
press the gripper onto the A255 tool flange.

4 Using a 5/32 in. ball-head hex key (not supplied), screw the four 10-24 x
3/8 in. socket head cap screws through the tool flange and into the back
of the servo gripper,

Note: The threaded holes for the screws are close to the edge of the tool
flange and can be difficult to reach. Use the ball end of the hex key
and rotate the wrist joint as needed.

To mount the servo gripper in the A465 tool flange:

1 Ensure that the arm is powered off and located in the ready position.

2 Orient the servo gripper against the tool flange adapter with the cable on
top or underneath the gripper.

Note: When orienting the gripper, consider typical gripper uses in your
robot application. For more detail, see “Gripper Orientation” on
page 2-2.

3 Press the raised pilot on the servo gripper adapter into the pilot hole in
the A465 tool flange adapter.

4 Using a 3/32 in. hex key, insert the 8-32 x 3/8 in. flat head screw into
one of the two countersunk holes in the gripper adapter and loosely
tighten it into place.

Note: The countersunk screw helps to accurately locate the gripper in
the same position each time the gripper is mounted onto the tool
flange.

5 Using a 9/64 in. hex key (not supplied), screw the three 8-32 x 1/4 in.
socket head cap screws into place. Only 4 of the 8 holes on the tool flange
are used. Choose holes which are easily accessible and are not blocked by
the servo gripper covers.
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Installing the Servo Gripper: Connecting the Servo Gripper Cable

To mount the servo gripper in the F3 tool flange:

1

Connecting

If you have not already done so, remove arm power, either by pressing an
E-Stop button or by shutting down the controller.

Align the raised pilot in the servo gripper adapter with the pilot hole in the
F3 tool flange adapter.

Orient the servo gripper against the tool flange adapter with the cable on
top or underneath the gripper.

Using a 2.5 mm hex key (not supplied), insert the M4 0.7 x 10 mm flat
head screw into one of the two countersunk holes in the gripper adapter
and loosely tighten it into place.

Note: The countersunk screw helps to accurately locate the gripper in
the same position each time the gripper is mounted onto the tool
flange.

Using a 3 mm hex key (not supplied), screw the three M4 0.7 x 10 mm
socket head cap screws into place. Only 4 of the 8 holes on the tool flange
are used. Choose holes which are easily accessible and are not blocked by
the servo gripper covers.

the Servo Gripper Cable

The servo gripper cable plugs into the round Hirose connector on the side of
the wrist. The same cable and connector are used for all CRS arms.

Note: The F3 end of arm I/O option and the servo gripper use similar Hirose

connectors to connect to the arm. You can tell the connectors apart by
careful visual inspection: the gripper connector uses 5 of the available
pins, the end of arm I/O connector uses 11.

To connect the servo gripper cable:

1

If the servo gripper connector is covered with a small black plug, remove
the plug and save it for future use.

With the arm powered off, align the white dots on the connector and the
servo gripper cable.

Figure 3-4:  When plugging the gripper cable into the arm, align the dots and press until you

hear a click.

36

Servo Gripper User Guide: Installing the Servo Gripper



CHAPTER 4

Testing

and Calibration

This chapter explains how to test and calibrate the gripper for use.

In order to test the gripper, you will need a development computer with
Robcomma3 and an otherwise functional robot system. This chapter assumes
that you have set up and tested your system as described in the User Guide,
and that you are aware of safety considerations within the robot workspace.

Setting the Gripper Type

Before using the servo gripper, you must set the gripper type to ‘servo’.

To set the gripper type from ash:

1

2

3

Turn on the robot system and open a terminal window in Robcomm3.
At the $ prompt, enter ash test. This opens the Application Shell (ash).
Set the gripper type to “servo gripper” by entering:

test> gtype servo

Save this setting in the robot system configuration file by entering:
test> cfg_save

Note: You can also set the gripper type using RAPL-3 commands. See the
command gri ptype_set on page 5-5 for a detailed explanation.

Testing the Gripper

If the gripper is properly configured, you should be able to move the gripper
fingers.

Testing the gripper from ash:

1

2

If you have not already done so, turn on arm power.
From ash, close and open the gripper fingers by entering:

test> grip_close
test> grip_open

If the gripper fingers do not open or close, perform the following checks:

¢ Verify that the controller arm power light is on and no E-Stops have
been triggered.

¢ Ensure that the gripper cable is firmly connected to the connector on
the arm, as shown in Figure 3-4 on page 3-6.

¢ Inspect the servo gripper fuse and replace it if necessary. See
“Checking the Servo Gripper Fuse” on page 6-6.

If the gripper still does not work properly, contact CRS customer service.
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Testing and Calibration: Calibrating the Servo Gripper

Calibrating the Servo Gripper

The calibration routine sets the unit scale used by the gripper and stores it
permanently in a file on the controller. Under normal use, you will only need
to calibrate the servo gripper once, before developing your application.

1

From the ash prompt, enter \ di ag\ cal gri p to run the gripper calibration
routine. The gripper fingers move to their maximum separation and you
are prompted to enter a value.

Measure the distance between the fingers at maximum separation.

Note: The separation should be measured in the units you use in your
robot applications. If you want to use metric units in your robot
applications, enter the distance in mm.

Enter the calibration value. For a gripper with standard fingers, the
maximum separation is about 65 mm [2.56 in.]

The gripper fingers now move to their minimum separation. Using the
same units, measure and enter a calibration value for the minimum
separation distance. For a gripper with standard fingers, the minimum
separation is O mm [0 in.]. However, if you are using microplate fingers or
have added pads or made modifications the standard fingers, the
minimum separation may be larger than O.

Test your calibration by entering gri p gri pdi st ance, where gripdistance
is a value between 0 and 65 mm [0 and 2.5 in.] in the units you used to
set the open and close position. For example, to move the gripper 50 mm
with a metric-calibrated gripper, enter the ash command:

test> grip 50

Measure the distance between the gripper fingers. If the gripper is
properly calibrated, the distance should be accurate to within 2.4% of the
specified distance.

If the calibration not accurate to within 2.4%, perform the following
checks:

e Verify that the fingers are tightly fastened to the gripper pads. If the
fingers are loose, see “Attaching Gripper Fingers” on page 2-2.

* Check for backlash. The gripper pads should have a small backlash,
not more than + 0.8 mm [0.03 in]. If the pads slip without engaging
the gears, the gripper needs adjustment. See “Adjusting the Set
Screws” on page 6-3.

* Run\diag\cal gri p again, and measure the distance between the
fingers.

If the gripper still does not function properly, contact CRS customer
service for assistance.
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Testing and Calibration: Setting the Tool Transform

Setting the Tool Transform

The tool transform defines the origin for the tool frame of reference as an offset
from the center of the tool flange. By default, the origin of the tool frame of
reference corresponds to the center of the tool flange.

By setting a tool transform, you can redefine the origin of the tool frame of
reference so that movements in tool mode (e.g. tx, txs, roll, rolls)are
performed around the midpoint between the gripper fingers, or around a fixed
location such as a nest.

Warning! An improperly set tool transform can result in collisions between the
tool and objects in the workcell.

You can set the tool transform in RAPL-3, using the command t ool _set, or in
ash, using the command t ool . For robot applications where the gripper is the
only tool installed on the arm, the ash command t ool provides a simple
means of setting the transform. However, if you need to change end of arm
tools between tasks, use the RAPL-3 command t ool _set to change the tool
transform from within a robot application.

See the RAPL-3 Language Reference Guide and the Application Shell guide on
your documentation CD for a more detailed discussion of RAPL-3 and ash
commands.

Standard Tool Transform Offset Values

Standard values for the X, Y, and Z components of the servo gripper tool
transform are given in Table 4-1. The yaw, pitch, and roll components of the
transform are always set to zero for a servo gripper mounted directly on the
arm.

Note: The offset values in Table 4-1 are different for each robot system
because the adapter flanges increase the distance between the fingers

and the the tool flange..

Caution! These offset values are not applicable if you are using non-standard
fingers or have installed additional components on the arm.

Table 4-1: X, Y, and Z components of the tool transform for a gripper with
standard or microplate fingers
Arm Fingers Used X offset Y offset Z offset

A255

A465

standard fingers
microplate fingers
standard fingers

microplate fingers

112.7 mm [4.44 in]
179.1 mm [7.05 in]
125.4 mm [4.94 in]
191.9 mm [7.55 in]

0.0 mm [0.00 in]
0.0 mm [0.00 in]
0.0 mm [0.00 in]
0.0 mm [0.00 in]

0.0 mm [0.00 in]
-28.6 mm [-1.13 in]
0.0 mm [0.00 in]
-28.6 mm [-1.13 in]

F3 standard fingers 0.0 mm [0.00in] 0.0 mm [0.00in] 127.05 mm [5.00 in]
microplate fingers 28.6 mm [1.13in] 0.0 mm [0.00 in] 193.5 mm [7.62 in]
Note: Ifyou are using a homing bracket, add 4.8 mm [0.19 in.] to the X offset

value for your A465 or A255 arm.
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Testing and Calibration: Setting the Tool Transform

Calculating the Tool Transform

If you are using additional components such as a force sensor or have
installed non-standard fingers on your gripper, you will need to calculate the
tool transform yourself.

Be careful to assign your measurements to the correct axes for your arm,
shown in Figure 4-1.

A255, A465

ROLL

Figure 4-1:  The tool frame of reference for the F3 arm is different from the
tool frame of reference for the A255 and A465 arms.

Each component added to the end of the arm increases the offset you will need
to add to the tool transform. Offset values for common end of arm components
used with the servo gripper are provided in Table 4-2.

Table 4-2: Offsets for end of arm components

end of arm component offset added to the transform
servo gripper, no fingers 96.8 mm [3.81 in]

servo gripper + standard fingers 112.7 mm [4.44 in]

servo gripper + microplate fingers 179.1 mm [7.05 in] (out)

28.6 mm [1.12 in] (down)

gripper adapter 6.4 mm [0.25 in]
F3 tool flange adapter 7.9 mm [0.31in]
A465 tool flange adapter 6.4 mm [0.25 in]
homing bracket adapter 4.8 mm [0.19 in]
force sensor adapter 6.4 mm [0.25 in]
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Testing and Calibration: Setting the Tool Transform

To calculate the transform:

1 Determine a point that you want to use as the new center for the tool
frame of reference, such as the midpoint between the gripper fingers.

2 Calculate the distance from the center of the tool flange to the tool center
point along the X, Y, and Z axes of the tool coordinate system. For
example, for an A465 with a servo gripper with microplate fingers:

Xottset = (gripper + fingers) + (gripper adapter) + (A465 tool flange adapter)
Xoffset = 179.1+6.4+6.4 = 191.9

Yoffset =0

Zotiset = 28.6

Note: In addition to the values in Table 4-2, you may want to consult
Appendix A, “Servo Gripper Dimensions” at the end of this User
Guide for exact dimensions of the gripper and fingers.

3 Determine the tool transform for your gripper. From the calculation
above, using millimeters, the tool transform would be:
(191.9, 0, -28.6, 0, 0, 0)

The yaw, pitch, and roll about the tool flange are always set to zero.

Setting the Tool Transform Value

You define a tool transform by declaring a cloc variable and setting its value to
the coordinates of the new tool center point. However, unlike other cloc
variables, you only need to specify X, Y, Z, yaw, pitch, and roll for the tool
transform. All other members of the cloc structure are ignored by the

t ool _set and t ool commands.

You can change the tool transform from ash or from within a RAPL-3 program
application. Once set, the motion control engine (MCE) uses the tool
transform to calculate trajectories for all robot applications.

Note: Unless they are saved to the configuration file, variables in memory are
lost when the controller is shut down.

To set the tool transform:

1 Set the tool transform using the coordinates from Table 4-1 on page 4-3
or your calculated offset coordinates for the tool center point.

¢ In ash, by entering tool X Y, Z, yaw, pitch, roll

¢ In RAPL-3, by typing t ool _set(cloc{0,X Y, Z yaw, pitch, roll,
0, 0})

where X, Y, Z, yaw, pitch, and roll are the distances calculated from the tool
flange center. This saves the new transform in memory on the controller.

2 To permanently save the tool transform, you must update the system
configuration file with the new settings. Save the configuration as follows:

¢ In ash, by entering cf g_save
¢ In RAPL-3, by entering r obot _cf g_save()

3 The tool transform is now set for your gripper.
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Testing and Calibration: Setting the Tool Transform
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CHAPTER 5

Using the Servo Gripper

This chapter explains how to integrate the gripper into your robot system. You
can control the gripper both by issuing commands directly from the
Application Shell (ash), and by using gripper commands in your RAPL-3
development applications. You can also issue simple commands from the
teach pendant.

In order to program applications which use the gripper, you need a
development computer with Robcomm3 and an otherwise functional robot
system. This chapter assumes that you have set up and tested your system as
described in the User Guide, and that you are familiar with application
development. If you are unfamiliar with the RAPL-3 terms and syntax used in
this chapter, review the material in the Application Shell guide and the RAPL-
3 Language Reference Guide included on your documentation CD before
continuing.

An example in RAPL-3 and a summary of all gripper commands are included
at the end of this chapter.

Warning! Take care not to over-rotate joint 6 when using the gripper with an

& F3 robot system. The F3 wrist (joint 6) can rotate through more than 360 . Over-
rotating the wrist will wind the gripper cable tighter and tighter around the joint.
The strain could damage the gripper, the gripper cable, and the F3 arm.
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Using the Servo Gripper: Gripper Control Modes

Gripper Control Modes

N

The servo gripper operates in two distinct control modes: force mode and
position mode. Force mode commands let you open or close the gripper fingers
with a precise amount of force, but give you no control over position. In
position mode, you can accurately position the gripper fingers but you cannot
control the amount of force.

Warning! Never use a positional gripper command to grip an object. Position
commands are used to accurately position the gripper fingers and operate at
maximum gripper force. When applied to an object, this force can damage the
gripper motor and shorten the life of your gripper.

Executing a Force Mode Command

When a force mode command is executed, the servo gripper voltage increases
until the fingers are moving with the specified amount of force. The motor
continues to operate at this voltage until the fingers contact an object or a
hard stop limit.

Note: A force of 30% or greater is required when opening or closing the
gripper fingers from a stationary position. This force is required in
order to overcome the stiction of the fingers. For very fragile objects,
you can reduce the grip force once the fingers are in motion.

If there is nothing available to grip, the fingers move to the end of their travel.
The specified force is maintained until another gripper command is issued.

Warning! Take care not to damage the microplate fingers. Grip forces greater
than 50% can bend microplate fingers out of shape and may cause damage over
time. Take care when selecting the grip force for your application.

Executing a Position Mode Command

Position mode commands let you accurately set or read the position of the
gripper fingers. In position mode, the gripper fingers move at maximum
gripper force until the feedback potentiometer detects that the fingers are at
the specified location. At the commanded position, the gripper fingers stop
moving and maintain their position.

Use position mode commands to improve the efficiency of your gripper
application. By precisely specifying how far apart the fingers should open or
close for a particular task, you can reduce the time necessary to complete the
operation.

After calibration with the ash routine \ di ag\ cal gri p, positional gripper
commands are accurate to within 2.4%.
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Using the Servo Gripper: Operating the Gripper from the Teach Pendant

Operating the Gripper from the Teach Pendant

You can use the teach pendant keys shown in Figure 5-1 to position the
gripper fingers when teaching robot locations from within the robot workcell.
The teach pendant must be in manual operation mode for the gripper keys to
be operational.

> <o W]

C

Figure 5-1: Use the Grip Close and Grip Open keys on the teach pendant to operate the
gripper.

To open or close the gripper with the teach pendant:

1 With the teach pendant in motion mode, hold in the live-man switch and
press the Grip Close or the Grip Open key.

2 The gripper fingers move in the specified direction with 100% force until
you release the key or the fingers reach the end of their travel.

3 When you release the key, the fingers maintain their position until
another gripper command is issued. If an object is held between the
fingers, grip force is maintained.

Gripper Command Syntax

This section provides a review of the RAPL-3 gripper commands and lists the
ash command where one exists. For a more complete reference to RAPL-3 and
ash commands, you should refer to your Application Development Guide.

Note: A summary of common servo gripper commands and a commented
RAPL-3 example are included at the end of this section.

grip
RAPL-3: grip(distance)
ash: grip distance

Position mode command. Moves the gripper fingers to the specified separation
distance with maximum gripper force. The distance must be specified in the

same units used to calibrate the gripper. See “Calibrating the Servo Gripper”
on page 4-2 for a description of the gripper calibration routine.

position commands operate at maximum gripper force. When applied to an
object, this force can damage the gripper motor and shorten the life of your

gripper.

j Warning! Never use the gri p command to directly grip or hold an object. All

Use gri p to improve efficiency when releasing a part or preparing to grip an
object. Do not use gri p to pick up objects, use the force commands gri p_open
or gri p_cl ose instead.
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Using the Servo Gripper: Gripper Command Syntax

grip_cal
RAPL-3: grip_cal (mndist, nmaxdist)
ash: \diag\cal grip

Sets the unit scale used by the gripper and stores it permanently in a file on
the controller. See “Calibrating the Servo Gripper” on page 4-2 for a more
detailed description of how to calibrate the gripper from ash. In RAPL-3, you
can specify the calibration as follows:

grip_cal (0, 65) ;; for fingers with a travel distance of 65 nm

grip_close
RAPL-3: grip_cl ose(%orce)
ash: grip_close %orce

Force mode command. Closes the gripper fingers on an object with the
specified % force. For example, in RAPL-3,

gri p_cl ose(50) ;; closes the gripper wth 50% naxi num force
grip_open

RAPL-3: grip_open(% orce)
ash: grip_open %orce

Force mode command. Opens the gripper fingers inside an object with the
specified % force. For example, in RAPL-3,

gri p_open(50) ;; opens the gripper wth 50% maxi mum f or ce
gripdist_get

RAPL-3: gri pdi st_get (di stance)

ash: worip

Reads the current finger separation as a value relative to the gripper
calibration. I.e., if the gripper is calibrated in millimeters, the value returned
will also be in millimeters. For example, in RAPL-3:

int distance;; defines a variable called distance

gripdist_get(distance) ;; sets distance equal to the finger separation

gripisfinished
RAPL-3: gri pi sfinished()
Used to determine whether the gripper fingers are still in motion. This can be

used to synchronize applications with gripper motion. For example, in RAPL-
3:

while not gripisfinished() ;> while the gripper fingers are nmoving
printf( Qipping... Wit.\n) ;; print a status nessage
del ay(100) ;7 wait 100 mllisecords
el se
printf( Done.\n ) ;; print a different status nessage.
end whil e
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Using the Servo Gripper: Gripper Command Syntax

gripper_stop
RAPL-3: gripper_stop()
Stops gripper motion. If an object is held in the gripper when the

gri pper_stop() command is issued, grip force is maintained. Otherwise the
fingers remain in place in positional mode.

griptype_get
RAPL-3: griptype_get (gtype)
ash: gtype

Returns the current gripper type setting. See gri pt ype_set .

griptype_set

RAPL-3: griptype_set(gtype)

ash: gtype_set type

Sets the type of gripper used by the robot application. For servo gripper

applications, always set the gripper type to GI'YPE_SERVO (RAPL-3) or ser vo
(ash).

Note: For pneumatic applications, gripper type is set to GTYPE_Al R (RAPL-3)
or air (ash).

robot_cfg_save

RAPL-3: robot cfg save()

ash: cfg_save

Saves the robot configuration in memory to the configuration file
\ conf\robot. cf g on the controller. See “Setting the Tool Transform” on
page 4-3 for an example using this command.

tool_set

RAPL-3: tool _set(transforn

ash: tool x, y, z, yaw, pitch, roll

Sets the tool transform for the tool frame of reference used by the robot
system. The default tool frame of reference is relative to center of the tool
flange. You can use t ool _set to reposition the center of the tool frame of
reference between the gripper fingers, so that movements are effected about
the center of the gripped object.

Note: Tool transforms set from ash are erased on exiting the shell. Use the
RAPL-3 t ool _set command to set the tool transform for robot
applications.

Servo Gripper User Guide: Using the Servo Gripper 55



Using the Servo Gripper: Servo gripper command summary

Servo gripper command summary

Table 5-1 presents a summary of the RAPL-3 and ash commands discussed in
this chapter. For more detail, see the Application Development Guide for your

robot system.

Table 5-1:

Alphabetic list of gripper commands

Servo Gripper Commands

RAPL-3

ash

Application Use

grip(distance)
gri pdi st_set(distance)

grip_cal (m ndi st,
maxdi st)

grip_close(% orce)

grip_finish()

gri p_open(% orce)

gripdi st _get(di stance)

gripisfinished()

gri pper_stop()

griptype_get()
griptype_set(gtype)

robot _cfg_save()

tool _set(transform

grip distance

\diag\calgrip

grip_close %orce
gcl ose % orce
gc % orce

gri p_open % orce
gopen % orce
go % orce

wgri p

gtype
gtype type

cfg_save

t ool

Move the gripper fingers to the specified
separation distance at maximum gripper
force.

Calibrate the positional servo system for the
gripper. This defines the unit scale used in
position mode for all robot applications.

Close the gripper with the specified
percentage of maximum gripper force.

Wait for the gripper fingers to finish moving
before continuing with the next command.

Open the gripper with the specified
percentage of maximum gripper force.

Get the distance between the gripper
fingers.

Used to synchronize applications with
gripper motion.

Stop gripper motion. If an object is held in
the gripper fingers, grip force is maintained.

Get the current gripper type.

Set the gripper type. In RAPL-3, gtype can
be set to GTYPE_SERVO or

GI'YPE_AI R In ash, type can be set to
servo orair.

Saves the robot configuration in memory
(including gripper type and the tool
transform) to the configuration file
\conf\robot.cfg.

Set the tool transform. The transform must
be a valid cloc tool transform.

An incorrectly specified tool tranform
can cause a collision.
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A RAPL-3

Using the Servo Gripper: A RAPL -3 Example

Example

The following ex amp le illu strates how gripper commands in RAPL-3 can be
used to grip a part and perform measur ements. For mo re detail on RA PL-3
programming, see the Applic ation Development Guide for your robot system.

Note: Although this example sets the grip per type and calibratio n inorderto
illu strate co mma nd syntax , these are usually saved to the calibration
file and do not need to be specified for each applicatio n.

Gripping and m easuring an object

main
tea chable cl oc pick ; define the teachabl e | ocation 'pick '
flo at MinSiz e, Pat Siz e

o pty pe_set (GTYPE_SER/O) ; set gript ype to ser vogrp per
g p.ca( 00,65 0) ; define maimumagrp per tr avel as 65 mm
Min Siz e= 25 ; define a mini mumpart siz e
appro( pic k, 50)  approach pic kst op at a dist ance of 50 mm
gi p(7 0) ; mowe grp per fin gers 70 mm apart
gi pfini sh() ;; wait for the g pper to finis h novi ng
move(p ick ) ;; mowe to the ‘pic K loc ati on
fin ish () ; wat for the am to fi nis h novin g
gi p_clos e5 0) ;; Clo se the g pper wth 50%f orce
g pfini sh() ;; wait for the g pper to finis h novi ng
depart (10 Q) ; depat to a dist ance of 100 mm
g pdi st get (Par tSi ze) ;. get the dista nce between the fin gers
ifl PartSi ze < MnSize) n see if an obj ect was grip ped

pi nf (Emorn No pat witin reach\n ™) ;; if not repot an error
els e

pi nf (P at foun d. \nPatt neasures { mm\n", PanS ize ) ;; prin t the

siz e

end if

move(p ick ) ;; ret um the part to the pick locatio n
fin ish ()

g p_open() ; rel ease the par

gi pfini sh()

c rel) ; rel ease point of contr ol

end man
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