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Verisurf LPT Introduction

This manual was created to begin the bridge between Verisurf software and LPT
software. It is a 1% draft and will be updated as the 2 softwares merge together.
Any references in this manual to the LPT software functions in Administrator or
Operator may be brief due to the fact that the LPT manuals on those topics can be
used to reference all LPT functionality. Please refer to the LPT manuals for
reference information on Administrator or Operator.

The Verisurf LPT Partnership

LPT and Verisurf Software, Inc. began a partnership in late 2005 that both
companies felt would aid each other in becoming the world leader in laser
projection. Prior to this partnership no company could efficiently project 3D curves
onto a 3D surface. Due to this partnership LPT / Verisurf hardware and software
have taken 3D projection to new heights with the ease of use and quality of
projection.

Using LPT / Verisurf hardware and software a customer can quickly project any
type of curve accurately. This partnership has taken root at many companies
requiring efficient and accurate projection and we are currently working with many
customers to improve both the hardware and software to accommodate any
customer need.

LPT / Verisurf hardware and software are committed to the success of this joint
venture and look forward to assiting your company in its projection requirements.

Copyright © 2006 Verisurf Software, Inc. All rights reserved.
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Network Connection

ADMIN / OPERATOR on LPT computer

There are no special connections involved. Once the projector is mounted in
position, connect all of the necessary cables to the LPT1 rear panel. This example
shows the connections for an LPT1. For other LPT models please refer to the
Operator Manual for your particular LPT.

MAIN POWER INPUT
110240 VAL, 3041 B4
EO/ED Hz
-
&) ® ® @
Power OMN
Indicator
PROJECTOR MAIN
ORNOFF SWATCH
LPT1 REAR PANEL 100 BASE-T ETHERMET

TCPAP PROTOCOL | coma
T-”/r (-FIN D)
‘E\‘L_ USE PORT

f/ffff*’___—hqq;g Jij:éthh COM 1

f - com2
(9-P1N O
[ ]
| P52 KEYBOARD | [:]
PS2 MOUSE
YIDED
MONITOR
IEEEEEE [&]
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ADMIN and/or OPERATOR on Laptop

To use the projector we need to adjust our
network settings to be able to communicate
between your computer and the projectors.

You should have a desktop icon to be able to go
to My Network Places > View Network
Connections > Local Area Connection.

From here go to Internet Protocol and double-
click.

This will bring up a screen that you can input an IP
address.

Input the address 192.168.0.15. Hitting tab after
the IP address will automatically enter the Subnet
mask 255.255.255.0.

Once this is accomplished your computer with
Verisurf should be able to communicate with the
projector.

- Local Area Connection Properties

General | Advanced

Connectusing

HE Broadcom NetXtreme 57xx Gigabit Cont

This connection uses the following items:
EQOS Packet Scheduler A

S AEGIS Protocol (IEEE 802 1x) v3.1.0.1
 Internet Protocol (TCP/IP)

3
< >
Description

Transmission Control Protocol/Internet Protocaol. The default wide
area network protocol that provides communication across
diverse interconnected networks.

Show icon in notification area when connected
MNotify me when this connection has limited or no connectivity

QK ] [ Cancel

Internet Protocol (TCP/IP) Properties @Jg‘

General

You can getIP settings assigned automatically if your network supports this
capability. Otherwise, you need to ask your network administrator for the
appropriate IP settings.

(©) Qbtain an IP address automatically
@ Use the following IP address:

IP address 192 . 168 . O 15
Subnet mask: 255 . 255 . 255 1]
Default gateway [

(8) Use the following DNS server addresses
Preferred DNS server.

Alternate DNS server:

[ o« J[ cancel |

Copyright © 2006 Verisurf Software, Inc. All rights reserved.
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On rare occasion you may not get a connection. To test this we can “PING” the
connection. Use START > RUN and type CMD. This will bring up a command
prompt or DOS prompt. From here type ping 192.168.0.15. A report will be given
showing whether the computer is “talking” with the projector. This screenshot that
the computer is talking with the projector. We see this because we are receiving a
Reply.

4 C:\WINDOWS\system32\cmd.exe

Microsoft Windows XP [Uersion 5.1.2600]
(C) Copyright 1985-2001 Microsoft Corp.

C:\Documents and Settings\Uerisurf>ping 192.168.0.15

Pinging 192.168.0.15 with 32 bytes of data:

Reply from 192.168.8.15: bytes=32 time<ims TTL:=128
Reply from 192.168.0.15: bytes=32 time<ims TTL=128
Reply from 192.168.0.15: bytes=32 time<ims TTL=128
Reply from 192.168.0.15: bytes=32 time<ims TTL=128

Ping statistics for 192.168.0.15:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:

Minimum = Oms, Maximum = Oms, Average = Bms

If the “PING” fails you will need to double-check a few items.

e Double-check your IP address.
e Double check your cabling.
e Do you have a firewall? This may prevent the IP address being recognized.

After checking these items you should obtain a connection and be able to log into
the LPT computer.

% 1'
"

Connecking ko [pkS01 76

Liser name: | £ admin j

Password: l seses

[ Remember my password

K I Cancel

Copyright © 2006 Verisurf Software, Inc. All rights reserved.
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Setting up LPT

Administrator Database Setup

Double clicking the icon to the right will bring up the Ray
Tracer Administrator Login screen shown below. %

—
RayTracer
Administrator

The the Ray Tracer Administrator Login screen is where we will set-up a new
database or load an existing database.

=¥ RayTracer Administrator Login

RayTracer f—

Administrator
Yersion: 3.5.2 Fassword: |
L ENREN:ZTAEFH
Database:
CALFTNCDS, Browse. .. |
(0];4 Cancel |

Choosing File at the top left will open this menu. Her we see we can create a new
database, open an existing database or choose a prior database from history.

Mew Database... Ctrl+M
Open Database... Ctrl+0

C:\LPT\CDS\
C:\Mcam39\Design\MCO\LPT\LPT_DEMO_CDS)

Copyright © 2006 Verisurf Software, Inc. All rights reserved.
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Choosing NEW will prompt if indeed you want to create a NEW database and then
take you to this screen prompting where you want the database files to be located.
Being a NEW database we will create a new folder choosing Create new folder
from the icon at the upper right.

In this example a new folder named CDS has been created and then we double-

clicked to enter the database. The filename is Users.xml. We save this and we now
have a new database with individual files that are currently empty.

Create New Raytracer Database @

Savein: |l’f}CDS ﬂ £ Ev

My Recent
Documents

Deskiop

2

My Documents

s

My Computer

File name: Users.xml j Save |
‘g Save as type: |Users.xm| ﬂ Cancel

My Network

Once the Administrator Main menu is active we can see 5 pulldowns and 7 tabs.

FA RayTracer Administrator C:\... I‘:”E|g|

File  Cpltions Display Windows Help

[ Laser Groups ]
Fans T Jobs T Clipping Sets
[ Lasers T Faram. Sets T Tools |_

CALFTAbill_test 11:52:01 AM | 5f22/2006

Copyright © 2006 Verisurf Software, Inc. All rights reserved.
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User Security

Once we have a database created through administrator it is advisable to create a
new account that is easy to remember. We do this through the options pulldown >

User Security.

Display  Window:

User Security...
Downtime Reasons...

Shown here we have the initial User
Security setting with only the
administrator shown as a user. We will
add another User ID and password
with FULL access so that we can
easily get in and out of this database.
At Verisurf LPT we usually use User
ID “m” and password “m”.

Type those letters in the entry boxes
and then to give this User ID full
access we click the Security Level
pulldown and choose 8 — override.

Shown here is the new User ID M.

)

User Security

User Management

User|D | Security L. |
Admin ]

User Data

Lzer|D |

Fassword |

[~

Security Lewvel |U - Mo Change Access

Ardd
Clear

ol

User Security

User Management

User|D |SecurityL... |

Admin g

m g

User Data

User ID | Add
Passward | Clear

i[f

Security Level |U -MNo Change Access

1 - Change Toaol
2-Change Lasers
3-Change Parts
4-Change Tools & Lasers
5- Change Tools & Pants

=l

6 - Change Lasers & Parts
7 -Change Toaols, Lasers & Parts
G- Cwerride =3

Copyright © 2006 Verisurf Software, Inc. All rights reserved.
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Creating a Job

As an administrator you can create a job database that can then be sent to LPT
Operator to run. A job consists of 4 databases that MUST be in the job and
perhaps a clipping set database if using more than one Laser. The 4 that must be
there are Laser Group, Parameter Set, Tools and Parts. The Administrator
pulldowns are used to create Laser Group and Parameter set while Verisurf will be
used to create Parts and Tools.

Choosing a Laser and Laser Group

E RayTracer Administrator C:A\LPT\bi. .. B
are created to tell the job which Laser Fle Options Display Windows Help

it will connect to. fL—W
aser Groups

The first item, Lasers / Laser Groups

[ Farts T Johs T Clipping Sets
Lasers T Faram. Sets T Tools

Go to Tab named Laser and right-click
in the field to bring up the menu shown

to the right. You can then choose New
and enter the exact Laser name.
W RayTracer Administrator g| e
e Copry
Flease enterthe name ofthe new Laser. The name must he 35 Qelete
characters or less.
Mewr Laser Group
|LPT><EI[IEI1| Fropertes

After creating the Laser name it will appear in the field.

E RayTracer Administrator C:\... g@g|

File Options Display Windows Help

Laser Groups

[ Parts T Jobs T Clipping Sets
Lasers T Param. Sets T Tools

CALPTAbIll_test 12:36:20 PM | 5/22/2006

We can now create a Laser Group by right-clicking the Laser name and choosing
New Laser Group.

Copyright © 2006 Verisurf Software, Inc. All rights reserved.
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E RayTracer Administrator ... |:||E|E|

File Options Display Windows Help

Laser Groups

[ Fars T

Jobs T Clipping Set

Lasers T Fararn. Sets T Tools

e
Mew Copy
Deleta

Mew Laser Group
Properties

Type in a name for the group and a new Laser group will be created that you can

verify by choosing the Laser Groups tab.

E RayTracer Administrator ... E”E”Z‘

File ©ptons Cisplay  Windows  Help

[ Farts T

Jobs T Clipping 54

[ Lasers

Param. Sets T Tools

Laser Groups: |

L _JLASER_DEFALLT
L _JLPT>0001

CALPTAbill_test | 12:39:37 PM | 5f22/2006

We now have 1 of 4 components needed to create a job.

Copyright © 2006 Verisurf Software, Inc. All rights reserved.
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Choosing a Parameter Set

E RayTracer Administrator ...

Fle Options Display  Windows  Help

[ Laser Groups ]
Fans T Johs T Clipping =&t
Lasers T FParam. Sets T Toals

Eng_Default
het_Default

LPT comes with 2 parameter sets as defaults. They are English and Metric Default
sets. These can be used as a basis to create your own customized parameter set

for your application.

Determine whether you will be working in English or Metric and create a copy that
will be renamed. Right-click and choose New Copy and give it a new name.

E RayTracer Administrator ... E”E‘z‘

Fle Qptions  Display  Windows  Help

Laser Groups

W RayTracer Administrator

[ Parts T Joks T il g S8 Flease enterthe name of the new parameter set. The name must

Lazers Param. Sets Tools bhe 36 characters or less.

‘Company default

[s]eiy 0
Celete
Propertes

Once your Parameter set is created, we can modify it to suit your needs.

Copyright © 2006 Verisurf Software, Inc. All rights reserved.



Verisurf LPT 13

F RayTracer Administrator C:ALPTAbill_test
Fle OCptions Display Windows Help

v
Laser Groups @ Parameter Set: Company default | 4"
[ Parts T Jobs T Clipping Sete [ [ gd|>¢| & ®
Lasers Param. Sets Tools
Target T Misc T Clipping
[ lacn sl i
\_JEng Detault Alignment
\_) Met_Default
Missing Targets |1
Individual Target
Misalignment Limit |D 50
RM_STargetMlsallgnmem |D.DSD
Limnit

Tool Movement Parameters (Drift)
Tool Movement test: Timer v

Layer [

Individual Target

Movement Limit |U'D3[|

Tool Mowvement Timar 300 secands

r 0 Modified: NONE DB Yersion: NONE

< >
CALPTbill_test 02:01:11 PM | 5/2242006

Page 27 of the LPT Administrator Manual contains all the variations we can use.
Your instructor will go over the basics of the 3 pull-down tabs with you to set up an
initial Parameter set.

Adding to the Jobs Tab

Now you can add the Laser Group and Parameter Set to your job. Click on the
Jobs tab. Right-click and choose New, name the job and click OK. The Job
Selection box will appear. Using the arrows in the middle, transfer the Laser over to
the Laser Groups.

Copyright © 2006 Verisurf Software, Inc. All rights reserved.
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“. Job: Job 4_13_07 06_13 AM
WX %|EB

Job Selection

Tools ] Parts Job Parameters

Available Selected

LASER_DEFAULT
<1004

d
|
In the Job Parameters, select the new set from the dropdown menu. Display

Date/Time Stamp should be the only item checked. Click on the Save icon. Close
the window and minimize Administrator.

Job: Job 4_13_07 06_13 AM

X 3m@

Job Selection

Toaols ] Barts ] Laser Groups ] Job Parameters

Training 4 6

TKR Number | OnfOff
Display Tool Code 1 On/Off
Display Date/Time Stamp ¥ On/Of
Project After Alignment ~ On/Off
Display Media Status/Rev I On/Oft
Display Tool Unit Number ~1 OnfOff
Request Offset 1 COndOff
Offset From File Browse I
Show Instructions 1 COndOff
Don't Automatically Connect Projectors ~1 On/Off
Remember Alignment 1 OnfOff
Alignment Duration (DD:HH:MM)

Sequential Projection ~1 On/Off
Semi-Sequential Projection ~1 On/Off
Auto Next Layer ~1 On/Off
Reuse Tool Alignment ~1 On/Off
Use Down Time Reasons ~ On/Otf
Operator May Enter Own Reason ~ On/Off
Operator May Shutdown ~ On/Off
Sleep in (MM) Minutes

Laser Groups 1 OnfOff
Parts I On/Oft
Tools I On/Oft

Copyright © 2006 Verisurf Software, Inc. All rights reserved.
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Verisurf to obtain Tool and Part Info

Double clicking the icon to the right will bring up the Verisurf that
you can use to gather your tooling points and part geometry. Go to

File>Open and get the .MC9 file you wish to work on.

Once the job is opened in Verisurf, we will start the LPT

functionality by clicking the icon to the right. This icon may or may
not be on your icon toolbar. If it is not access it by hitting ALT-C and
choosing LPT.dIl as shown below.

Specify File Name to Read

Verisurf 9.1

21X

Look in: |lf)Chooks ﬂ &% EAv
B [ Frspin.di %] LATHEQZR.DLL % MPL.DLL %) Point.dl |
i z) [%) FLATSRF.DLL %] Levels.dil [¥)MPPARAM.DLL [ pointdoud.dll |
: |%) FLOORSAX.DLL ] Line.dl [ MPWIRE.DLL |%) PRMDEF.DLL I
MyRecent (&) F| QORNCLDLL [ELPT.di] [#1Mz9.DLL %l Probe.d [
Dz mEE [%)focussax.di [EMaP.DLL [%) NameEntity.dl [ ProDril.dl [
[# FPLOT.DLL [#mBD.dI %] NameGroup.dil [ projects.di |
[EcoT.dl [%]mBDDEMO.dI [%) NameSurf.dil ¥ Pro-x.dl [
|%) GEAR.DLL [%) mBDLib.dI %) NLABEL.DLL % pULLUP.DLL I
Easkion [EIGRIDPOCK.DLL %] MCAMVB.DLL %] NoteView.dl [ Qualfy.di [
: (% Gridsiice.dl %] Measure.d % Parabolaid.di %] QUIKFLAT.DLL |
¥ HY [ HoleAxs.dl %] MERGEISL.DLL [ Partaxis.dl % Random.dll |
// [%] Home.dll (% METAFILE.DLL %] paste.dl [¥JREADHPGL.DLL |
My Documents |%)HTABLE.DLL [#) MITS8TO9.0LL %) patch.dll %) refFie.dl I
[ hyperbolic.dl [# MOLDPL9D945.0LL  [¥] Pierce.dll %] Reports.di |
) (¥ MPELL.DLL [% MoLDPLUS.DLL (% Plane.dl %] REVZREV.DLL |
| %) J0INSEL.DLL [E mp.di [ planes.dll |% REV2STL.DLL |
% Labelson.di %] mpbing.di [%) PLOTREST.DLL %] Reverse.dll [
My Computer
< ¥
‘g File name: LPT gl =] Open
My Network Files of type: ‘C-Huuks(*DLL] ﬂ Cancel

Choosing LPT.dIl or the icon will bring up LPT. From this menu we then start the
LPT linker by choosing Start LPT Linker.

Copyright © 2006 Verisurf Software, Inc. All rights reserved.
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Laser Projection
Start LPT Linker

Marning

Fart Mame |T

grgup |Chains

Dperation

(" Tooling Foints i Measure

(& Chain Curves (" Cross Hairs

Done

Copyright © 2006 Verisurf Software, Inc. All rights reserved.
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LPT Linker

The LPT Linker is used to gather the Parts and Tool Points as you can see by the
two tabs shown below.

LPT Linker

File Edit Projector Options Hide
Parts ]Tuul Puintsl

| Name>T

MET:Closed :
T T i

If running Operator from the Laptop we need to tell Linker which computer is
running the Laser.

File Edit Projector W
Parts lTDD| Paints |

Name>111120279-E|  LPT Linker Options T MA

AboUL LPT Linker...

Go to Network settings and change the Operator Host ID to your computer name.
Check the enable Client LPT Network Control. This will enable your laptop to

control the projector.

Network Settings

[v Enahle Client LPT Metwork Coniral

Operator Host Computer Info

Operator HostID: | DJYFGKE1 -
Port: (10101

Metwork Log

Cancal T

Copyright © 2006 Verisurf Software, Inc. All rights reserved.
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Gathering Tool Points

Using the CAD tools available in Verisurf it becomes
a simple process to gather tooling points. You need
a minimum of 4 points to align to. Ensure that the
points cover as much area of the part as possible.
Choosing new with “Use Point Selection” on will put
you into the point selection menu to individually
choose points, intersects, endpoints, etc. With “Use
Point Selection” off you can window around a group
of points to be used for creating tooling points.

Using this tool we can easily load tooling points into
the database that LPT operator can use.

LPT Linker

File Edit Projeckor Options  Hide
Partz T ool Points l

| Mame>LPT_CDS

(= Tooling Points
H-T1
-T2
T3
[H-T4
TS
- T6
H-T7
+H-T8

MET:Closed | ;
™ Clear on Becsive  opgate Datato LET |

Laser Projection
Start LFT Linker

MNaming

X

Pan LFT_DEMO_TOOL

Lewer/Ply |tDD| paint

Cperation

(@ Tooling Points (" Measure
i~ Chain Contour ("~ Cross Hairs

[v Use Point Selection

Done << Less | Mew

Tooling Paints

Laser Frojector 1 i

(@ Retro-Target
(" Intersect Target
("~ Circle Target

Copyright © 2006 Verisurf Software, Inc. All rights reserved.
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Gathering Curves __
Laser Projection
Start LPT Linker

Using the Cad entities that are in the Verisurf Cad
model we see that it becomes a relatively easy process [LPT_DEMO_TOOL
to pick entities to project once there is an alignment. " '

Clicking the Operation box toggle to Chain curves we Leyer/Pty[[Logo
get this menu (may need a new screenshot here due to Operation

updates in software programming) (" Tooling Paints  (* Measure
Once toggled we can choose various curves and load @ ChsinContour  ( Cross Hairs
those curves into the database.
Done << less MNew
Chain kMethod

ool D

Copyright © 2006 Verisurf Software, Inc. All rights reserved.
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Create the Job

Go to the Job tab of Administrator and right-click in the field to create a new job.
Choose a name and the Job Selection menu will appear. Here we see the drop
downs contain the 4 components we discussed. Tools, Parts, Laser Groups and
Job Parameters should now have a database in the Available column that can be
entered into the Selected column.

Hix| % m(@
Job Selection
Tools ] Parts )] Laser Groups 7 Job Parameters

Available Selected

1sttool set

Go through the first 3 tabs and place the databases you created from Available to
Selected. The 4" tab, Job Parameters, has a new table that has a number of
options. Set them as shown below choosing your Parameter set from the pulldown.
These options are reviewed in the Administrator Manual.

Job Selection

Toals ] Parts 1 Laser Groups ] Job Parameters
Parameter Set Company default -
TKR Number 1 OnfOif
Display Tool Code ~1 OnfOff
Display Date/Time Stamp M Onfoft
Project After Alignment | OnfOff
Display Media Status/Rev ~1 OnfOff
Display Tool Unit Number ~I OnfOff
Request Offset —1 OnfOff

Offset From File Browse I
Show Instructions 1 OnfOif
Don't Automatically Connect Projectors —1 OnfOff
Remember Alignment 1 OnfOif

Alignment Duration {(DD:HH:MM)

Sequential Projection —1 OnfOtf
Semi-Sequential Projection ~I OnfOff
Auto Next Layer —| OnfOtf
Use Down Time Reasons —! OnfOtf
Operator My Enter Own Reason ~ I Onfotf
Operator May Shutdown — OnfOff

Sleep in (MM) Minutes

Laser Groups ¥ Onfoff
Parts v OnfOff
Tools o Onfoff

Choose SAVE on this menu and then SAVE the job. Congratulations! You have
created your 1% Verisurf / LPT job.

Copyright © 2006 Verisurf Software, Inc. All rights reserved.
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Operator Socket Connection Setup

We are now ready to begin filling the PART and TOOL database folders with data.
We do this through the Verisurf interface but we first need a connection between
Verisurf and Operator. We accomplish this by turning on a socket connection in
RayTracer Operator.

Double clicking the icon to the right will bring up the Ray Tracer
Operatorr Login screen shown below.

RayTracer
Operator
The Ray Tracer Operator Login screen is where we will log into an existing
database. Use the browse button to locate the database created in Administrator.

=% RayTracer Operator Login

RayTracer
- User ID:|
Operator
Version: 352 Passwurd:|
Paill: 2/9/200E 44:00:90 AH
Database:
CALPTYNCDSY Browse...

Once the Operator interface is opened we pull down Options > Socket Connection.

We click on Start Listen and we should obtain a message that socket is open.

W Sacket Connection

Copyright © 2006 Verisurf Software, Inc. All rights reserved.
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Verisurf/LPt Interface Examined

Tooling Points

Tooling points, or retro-targets as they are
known in most parts of the industry, are known
value points in the model that the projector uses
to align itself to the part. When these points are
picked up by the projector the system uses the
known locations to best-fit itself to the model.
After this is accomplished we can then project
any line, spline or arc in the model onto the part.

Unlike most systems which only use reflective
targets LPT projectors can also pick up either a
edge intersection or a hole in the part and use
these items for alignment. However, this can

X

Laser Projection
Start LPT Linker

MNaming

Part |LPT_DEMO_TOOL
Layer/Fly |tDD|pDint

Operatinn

(& Tooling Points (" Measure

(" Chain Contour (" Cross Hairs

[v Use Paint Selection

) . D <L M
only be accomplished with the LPT 10 or the Dore | = | =
new LPT 100. For this discussion we will limit Tooling Paints
ourselves_ to retro-targets. Intersect and circle Laser Projectar =]
targets will be discussed if the user has
purchased a LPT10 or LPT100. @ mEEElEE
(" Intersect Target
(" Circle Target
Naming
The Naming section of the LPT _ _
interface contains two boxes labled : L LX)
Part and Layer / Ply. The default e Parts Tool Paints |
Part Name will be the name of the Ban_[[[PT_DEMO_TOOL | Bme=l LR T0GL
*.MC9 file your model is contained Layou ety [TootFond el
in. This corresponds to the name in Opersion i TP2-(Crft)
1 H @ Tooling Points (" Measure - TP3-(Drift)

the Linker that will be the program s TP

ain Lontour TOSs Malrs 'E TPS
name [~ Use Paint Selection E‘ TP6
The Layer / Ply Name corresponds Done | cctmss | [ naw B TP7
to the name in the Linker that will be Tooling Poits — o

H - v .eaorsnen ecele Wipetts
the first branch of the tree. Under S ) [ ]
. . (@ Retro-Target

this branch are the actual points that - oreect T
will be used for alignment. L
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Use Point Selection

Point Entry:
[w Use Point Selection ergln
Done | << Less | Mew Center
Endpoint
With Use Point Selection toggled on Verisurf will give you Intersec
the ability to individually choose points in the order you Midpoint
desire. It responds just like the normal Point Selection option Point

available in many MasterCam functions. As your cursor
hovers over a point it will lock onto that point and it can be Last

selected. Continue selecting all points required to align and Relative
when finished choose the Back button or Escape. The points

will load into the linker and the LPT Administrator. Quadrant

Sketch

Having Use Point Selection toggled off Verisurf

will give you the ability to either Window around all | Salect TDD“I"IQ Points
the points, choose All Points or selected a
MasterCam Group of points. The benefit of this Unselect
method comes into play if your model has been
set up with some forethought. If your target points
have notes associated with target names it is quite .
easy to choose Window and then window around ﬂl ndow
all available targets and choose done. The points
will load into the linker and the LPT Administrator.
Caution: If other points are present in the model
they will be included in the target set sent to the
Linker.
¢ . All
all your target points are on one level you can
choose ALL > Level and specify Level number. Grou p
Choose Done and the points will load into the _
linker and the LPT Administrator. EESU It
Done

Tooling Points

The Tooling Points we are working with are Retro-targets so that is the option
selected. Also note that the Laser selected is set to NUMBER 1. This is the
selection for one laser. If multiple projectors are being used use the pull-down and
set this to which projector the tooling points apply to. The number corresponds to
the order you have the projectors in your Laser Group that was set in Administrator.
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Chain Contour

Chain Contour is where the real power of Verisurf / LPT is
displayed. By choosing any single or group of lines,
splines or arcs Verisurf will compute the laser path with
your settings and send this path data to LPT to project
real-time. The screen to the right shows the various
settings you can adjust to send the path to the laser.
Chain Method and Controls handles how the path will
be sent while Saves enable an Administrator to visually
analyze in the Cad what the path will look like.

Chain Method

There are 3 settings you can choose from that will
determine the visual definition of the projection.

Max Chord Height

This setting allows you to set how tight the projection will
be to the curve. It uses the chord length of any curve to
determine where the projection points will be. With a tight
setting of .002 (as shown) a point will be placed whenever
the path along the curve finds a chord height of .002.
Below is a 1.00 DIA circle projected at .002 Chord Height
zoomed in to show the projection path. The straight line is
the path zoomed in showing a chord length of .0019. This
is under the max of .002.

Laser Projection

Start LPT Linker

|LPT_DEMO_TOOL

Operation

Layer/Ply ||-DQU

(" Tooling Points (" Measure

(@ Chain Contour (" Cross Hairs

Done << less

Chain kMethod
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The next picture shows the entire circle at .002 chord length.
37 lines for the path and 36 lines for the projection points.

At —
T ™~

Now lets look at a larger chord length of .010.
It will have fewer points and lines and be less defined. 17 points and 16 lines.

As we can see the definition is far better at a tight setting on chord length. You may
ask, “why not always use a tight chord length?” Answer: This is only a 1.00 DIA
circle and it would be fine. What is we had many curves to project in one ply? A
tight setting would return hundreds , if not thousands, of points and lines that would
need to be projected on one ply or level. This in turn will cause the projection to
flicker. Breaking up the curves into separate entities may be required to get a
projection at tight settings.
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Distance Along

This setting is pretty much self explanatory.
Points and the distance between them will be
spaced at what your setting is. These points
are now at even increments of 0.1. We can see
that it looks fine where the curve is a gradual
radius but where the curve is sharp it misses
part of the turn. Look at the lower-left corner for

example.

Num of Points

This setting is pretty much self explanatory.
This will limit the amount of points used to
create the projection. With this setting only 200
points will be used and they will be evenly
distributed.

Chain Method
(" Max Chord Height

(@ Distance Along

(" Mum of Points

Chain Method
(" Max Chord Height

" Distance Alang

i MNurm of Points

|| ,_‘_.--'-'"'- T

Copyright © 2006 Verisurf Software, Inc. All rights reserved.

0.01

0.1

40

0.0

0.1

T

200



Verisurf LPT 28

Controls

These settings control a number of

projection settings that may have to be
used depending on your model integrity. [ Projectto Surace @ N
There may be a case where what you want

Caontrols
bz Mumm of Points 20000

to project is not on the surface. Perhaps the :
lines you want to project need to be offset | Use Surface Vectors
an inch to locate a mating piece. 0

Max Num of Points

This control is used to set a maximum number of points to project. With experience
on your projector you will get a feel for how many points can be projected to limit
the amount of flicker from your projector. The default is 20000 points.

Project to Surface (Set to N — Normal)

This control should be used if your splines to be projected DO NOT lie on the
surface. The splines will then be projected NORMAL to the surface. Let’s have a
look at an example. The picture below shows the spine curve we used on the prior
page.Note how the curve projects NORMAL to the surface or “wraps”.

Préject to S'I‘Jrface (Set to V — View)
The splines will then be projected NORMAL to the active CPLANE. This was
projected in CPLANE TOP.
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Surface Offset
This setting can be used to offset the curves FROM the surface

-—

=

Range Envelope

This setting is used for the operator to input the distance Verisurf will search for a
surface to project to. | any part of the surface is further from the curve than the
Envelope no path will be created in that area.

Saves

These settings were included in Verisurf Saves to
aid the Administrator in creating the v Save Paints in Yerisurf

projection paths prior to actually having

the part to project on. Any of the choices | Save Vectors in Verisurf

can be selected to save, in the Cad [~ Save Laser Path in Verisurf

model, points, vectors, paths and

connection paths. Be careful that you I

save these entities to a different level as to

not corrupt your model.

Save Points in Verisurf

Selecting this option will save the actual X,Y,Z laser point that the projector will be
shooting to. These points will match what is written through the linker to the LPT
part directory. Below is only the points being saved with normal projection.
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Save Vectors in Verisurf

Saving the vector lines from the points can enable the Administrator to visually
check if the angle of the surface is too oblique to the projector. He can also verify
that the vector direction is correct to assure that clipping will be used properly.
Shown below are vector lines. Note: Vector lines are hard-coded to be 1.00 inches.

Save Laser Path in Verisurf

This control can be used so that the actual path that will be projected is displayed.
The examples above show many saved laser paths.

Save Connection Path

This control can be utilized

only if you are saving the

laser path. It can then be N
checked to display a dashed /

line connection path / N
between separate N
projections. This is useful to v
verify the laser path takes y N
the shortest route between /

curves to minimize flicker.
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Cross Hairs

Cross Hairs are used to project locations of specific points.

Laser Projection BJ

.. ) B X ! ] Start LPT Linker
This is useful if you want to project rivet locations, tooling Nerming
holes or any other location your application may require. Pt |[tPToEMOTOOL
The cross hairs can be projected in a combination of ways. e
. Operation
Type Of CrOSS Halr (" Tooling Foints " Measure
You have the choice of a Crass Hair € Chein Contour @ [y
single point, a cross hair with Mex Chord Height  [0.002 [/ [SeeFaint Selecian
vertical and horizontal lines, a | & coee Len fwistn I Lo «sloss | [ How
circle or square or a mixture g or Grose fer
. . [ Cross 053 ax Chord Hel 0002
cross hair and circle/square. B e e
[+ Cross Len / Width 1
ross £ 0333
CROSS HAIR o e
Controls
e Mum of Points 20000
[+ Projectto Surface T
Surface Offset 1
[ Use Surace Yectors
Range Envelope 10
Saves
[ Sawe Points in Yerisurf
[~ Save Werctors in Verisurf
[ Save Laser Path in Vetisurf
™
CROSS HAIR WITH CIRCLE CROSS HAIR WITH SQUARE

1N
N
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3]

Measure

Laser Projection
Start LPT Linker

Maming

X

Part ‘LPT_DEMO_TOOL

Layer/Fhy ‘

CQperation
(" Tooling Points (-

(" Chain Contour (" Cross Hairs

Done <¢less ‘

heasure

Laser Projector

(@ Retro-Target
(" Intersect Target
i Circle Target
(" Edge Target
(" Contour Target
i Aim Target

JTT 4

Controls

-

[ Min Time (seconds)

| Min Distance

= =] —
— ra
o
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Using Verisurf Automate with LPT10

To use Verisurf Automate with LPT10 you will have to be licensed with Verisurf for
the following modules:

o LPT

e Veriprobe
Using the feature recognition tools of the LPT10 we can utilize Verisurf to create a
program for measuring holes, edges and the dimensions between the holes and
edges. A program can be written prior to the part being manufactured. When ready
to inspect the new part you will need to align the LPT to the part and then run the
pre-written program.
For our example program we will use the part file shown below. The location of this
file is LPT10_PROGRAMMING1.MC9.
It contains on separate levels, a surface, a series of points that represent holes, 4
edge lines and a group of LPT targets with names.
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Automate Interface - Features

The LPT Automate interface is the identical to Automate Measurements

the normal Verisurf Automate interface except New
that there are subtle changes in the menus. To @
access the LPT automate we need to activate Auto Align
the LPT post processor. This is done through ERrt
VERISURF > AUTOMATE > SETUP. ~
Constructs
Insert
Insert CHook
Operations
On the tabs choose Post. Change the device to =HlES
LPT.
Settings
Repors ‘ TDIerance} Monnn} Features NaEES ‘ Prabe ‘ Displayl
-
=

- DoC [v “iew Changes

(" Standard DMIS W40 [v Output Short Mames

" "actar Driva" Post Tutor

(" Mastercam MF Post

OK Cancel |

Now we are ready to program in Automate.

There are 2 things that will be scanned. Holes and Edges. In holes we can choose
either Single Hole to choose individually or Holes which will bring up the selection
menu shown to the right.

Automate Feature Select the feature(s) to measure

Point Unselect

Surface Pts L
Window

Contour

Area
Only
All
Group
Result
Done
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Verisurf has provided two ways of collecting holes. Many customers use points
placed on the surface to represent hole locations. Verisurf has allowed the user to
select either holes (arcs) or points. When selecting them you can choose the points
individually by using the Single Hole menu option or groups of holes by using the

Holes menu option.

Scanning Holes — Single Hole

Let’s pick a few holes using both of these
options. Open LPT10_PROGRAMMING1.MC9.
We will pick H1 to H5 using Single Hole.

1. Choose VERISURF > AUTOMATE >
FEATURES > SINGLE HOLE.

2. Using your cursor pick Hole 1.

3. We see that Hole 2 is located right next to
the representation of the surface. To
choose it you can either choose below the
point to assure that you are picking the
point. You can ZOOM into the point to aid
in picking it. You can also ALT-E > All
POINTS to isolate the points.

4. Continue picking Hole 3 through Hole 5.

5. When you are finished picking the points
choose ESC or BACKUP to end the
selection.

You will be shown this screen where you can
input the Diameter to set your scanbox size.

HZ_

HE,

H4

H&

H5

Hi3

Hole Settings g‘
Group Name=  |Holes
Hole Depths (Ref = 0) Dist: |
L g g #His: 1
T
Cancel

6. Change this to .25 and select OK. If you choose cancel your selections will

be removed.
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Scanning Holes — Holes
To pick a group of holes of the same diameter the HOLES option is available.

Choosing this option will bring up the selection menu shown below.

The full selection menu is available, if you know it.

Your primarily selection will be a window around Select the feature(s) to measure

points of similar diameter. uns?IeCt
Chain
Place a window around the points / arcs to be Window
measured and choose done after your selection.
Area
Only
All
Group
Result
AGAIN you will get the Hole Settings menu : Done
Hole Settings [z‘
Group Mame = |HDIes
Hole Depths (Ref =) Blisgi: ’7
0 0 0
| | | # Hits |4
o o o
[ setbepth  (Dia- [025 p) Cancel |

Choose a diameter of your choice.
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Scanning Edges — Splines, Lines Arcs

Verisurf has provided two ways of collecting edges. We can manually “Sketch” on
any line spline or arc. Verisurf will also allow you to pick any point and then Verisurf
will find the closest edge. This closest edge is also perpendicular to the hole.

E‘F

o

At the time of the manual be created there are still some issues to be resolved
when picking on a trimmed spline or picking while in different Cplanes. These
problems will be resolved shortly. | have the best results by being in CPlane Top

This is an example of picking the edge points by
sketching on the spline.
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Scanning Edges — Perpendicular to Hole

Picking any point that represents a hole while in Edge will generate an edge scan
at the closest line, spline or arc that it finds to the hole.

Fi EI

This is an example of picking the edge points by +

picking the points and letting Verisurf determine the

point perpendicular to the spline. Cursor picks the |-
points and Edge is
placed perp to the _|_
hole.

+

E2 +

You may run into occasions where the spline you want it to project perpendicular to
is not the closest spline. You can SCREEN > BLANK the unwanted spline. Pick the
point that will then project an edge to the correct spline. After this is done SCREEN
> BLANK > UNBLANK the spline to bring it back.

This perpendicular to hole option is really nice if you have a curved edge. Your
edge scans will then be perpendicular
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Automate Interface — Operations MGR

The Feature Tree

e The feature tree lists all the functions and features added by the operator
during the course of creating the Automate Plan. Selecting a feature or
function on the tree will cause the right side to expand as shown here.

Operations Manager

3 Auto Align ,_‘,_I
=1-@ Holes (@0.31496)

V View

@ Hole 1(20.315)

® Hole 220319 e Objects on the feature tree may be ‘Drag

@ Hole 3(@0.315) .

© Hoke4(20319 and Dropped’ as needed. For example if a
X 30 20nt1 feature needs to be added higher in the tree

=& Sur Paints
¥ 30 Foints

% 30 Point? simply add the feature to the bottom of the

% 30 Foint 10

il tree and drag it up to the desired location.

X 3D Point14

% 30 Point 16

¥ 3D Foint 19 SeleCt OK

¥ 30 Point 20

X 3D Point22
=1-@ Holes

¥ View e Features may also be moved down or
Holos @810 deleted at any time. Select OK when edits

=@ Holes [@0.31496) =
@ Hole 6 (@0.315)

@ Hole 7 (@0.315)
@ Hols B{B0.315) ~|
< ‘ Hide | Cancel | OK I

Features in the tree can also be renamed in the ID entry area shown below.

&+ Programs * Nominal |$ Tolerance I ! Probe I ¥ Path }
=-# Program 1 Hole
¥ View
-/ Edgel Hale 2 (0 25)
-/ Edge? -
- ¥ View
-/ Edge3 X[ |—m4785 [Origin =] x
/ Edged :
./ Edge b M |21.8651 [Drigin =] v
-/ Edge b .
z u Origin
-/ Edge? r | ‘ J
] i 53323 Position @[ [~ MMC [ SetDepth
:; Ejgj:wﬂ Diameter [+ ,0257 Nurn ,17
NG Method [Circle -
=@ Hales
e Roundness [ li
Anglex [ [0 [
Angley [ |g|] J |EI
Angez [ |0 K[
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Nominals Tab

e The Nominals Tab is completed automatically by the program as the

modeled data is normally the product definition.

* Nominal I° Tolerance | * Probe | ¥ Paih |
Hole

[Hole 1 (@0 315)

From
%[ |11_E|2<1 |Or|g|n ‘:“lil

Y[ |n.?a? [Origin = L’
o
Fasition @ [v | [T MMC [~ SetDepth

Diameter [+ |'3-315 MNum |4
Method |Pcnnt vl

e The report output can be adjusted by checking or un-checking the
appropriate boxes here. The feature description, target origin and method of

toleranceing may also be adjusted.

e Checking the Position v causes the output as True Position Dia., checking
the MMC box will apply the Maximum Material Condition principle.

e By using the dropdown boxes under ‘FROM’ the operator can specify from
what feature the item is to be compared such as from Origin or from hole # 5

etc...
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The X, Y and Z buttons to right of the ‘From’ column allow the operator a
method to select features directly from the model as measure ‘From’
features.

Set Depth, Checking this option causes the playback to prompt for a point in
the appropriate Axis to set the depth of projection.
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Tolerance Tab

e The Tolerance is completed by the operator based on blueprint or MBD
toleranceing.

* Nominal ® Tolerance ]‘ Probe | ¥ Path |

—Hole

|HOIe 2(@0.318)
Fill

+ =
X[ |u Iu
Y[ |n |n
z[ 8 [
Paosition @ [+ |0.028 I~ MMC [~ SetDeph
Diameter [+ |Dlﬂ |—uus

e The applied tolerance can be adjusted here by checking or un-checking the
appropriate boxes and modifying the parameters.

e Checking the Position v causes the output as True Position Dia., checking
the MMC box will apply the Maximum Material Condition principle.

¢ In this example True Position is the desired output so the toleranceing for
the X and Y have been zeroed out. With these settings the report output will
contain the actual as well as the positional results.

Croso

— O] X
J File Edit View Favorites Tools Help ‘ a';'
Y W A -3 dr\._ - 5
J (€ GRS P e |iL| |EL| 1 | - Search - Favoriles Q—‘f| Y = ] -
| Address |€] C.\Werisurf\Data\DEMOTOOL himl B HLinks i
]
O Hole 2 (@0.315) (4) Measured Nominal +Tol -Tol Dev Over ooT |
X 07773 0.7874
Y 0.7787 0.7874
Position & 0.0267 0 0.0280 RFS 0.0267 95% [~
éi] Done F’i’ilili|3§ My Computer i

e The X, Y and Z buttons to right of the ‘From’ column allow the operator a

method to select features directly from the model as measure ‘From’
features.

e Set Depth, Checking this option causes the playback to prompt for a point in
the appropriate Axis to set the depth of projection.
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Automate Interface — Construct

Automate Measurements

New

Setup

Auto Align
Features
Constructs
Insert

Insert CHook
Operations
Utilities

Constructs

Automate Constructs
Distance
Angle
Mid Point
Intersect
Line

e Distance, Angle, Mid Point, Intersect and Line allows the operator to pick
two features to construct the 2D result between them. Each option presents
this dialog box for the operator to pick the features to perform the function.

Click on the drop down
arrows will list the
features in the database
for selection.

Click on these
numbered buttons will

present the model for
manual entity

+ —

|n.1 |D.1

’—Tolerance selection.

e When executing the construct commands the program defaults to pick an
entity from the model. By clicking on an entity or on the open field will cause
this menu to open. Here the operator can select items from the feature tree
or return to the model for selection. Note the features selected must be
previously measured and on the tree for calculations to be performed.
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VERISURF > INSPECT

Preparation prior to running program

LPT OPERATOR ALIGN

A job database with a valid tool.xml file must be used to align the part to be
programmed and subsequently measured. This can be accomplished as outlined
on Page 20, Tooling Points. Start OPERATOR and run the alignment tool file.

LPT LINKER

After the LPT10 is aligned to the tooling points
we need to verify that LPT Linker in Verisurf is
connected to LPT OPERATOR.

Once the Operator interface is opened we pull
down Options > Socket Connection.

We click on Start Listen and we should obtain a
message that socket is open.

as you can see by the two tabs shown below.

If running Operator from the Laptop we need to tell Linker

which computer is running the Laser.

Go to Network settings and change the Operator Host ID

to your computer name.

Check the enable Client LPT Network Control. This will NET Feady Update

[ Clearon Receive

enable your laptop to control the projector.

[¥ Enabie Chent LPT Metwark Confrol
Operator Host Computer Info

Oparator HostiD: [DJVEGKET

For (10101

Matwark Lag

Listening on port 10101

< LPT Linker E|E|B|

File Edit Projector Options
The LPT Linker is used to gather the Parts and Tool Points | P | Tool Points | Projector |

| Name>LFT10_PROGRAMMING:

Fle Edit Projector
Parts 1TDD| Paints |

Mame»>111120279-El  LPT Linker Options T MA

About LPT Linker...
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