SYSTEM AND METHOD FOR ON- MACHI NE PROBI NG BACKGROUND OF THE | NVENTI ON [ 0001]
This application relates to a system and nethod of creating a program
execut abl e on a nmachine tool. Mre particularly, this invention relates to a
system and nethod of creating a programfor operation of an inspection
probe useable on a machine tool. (0002] Conputer aided manufacturing (CAM
is a termassociated with many aspects of part fabrication and design.
Typically, a desired part configuration is created as a digital nodel that
can be nodi fied and mani pul ated through the use of a graphical user
interface. The digital nodel is utilized to generate instructions executed
by a machine tool..  Conversion of part geonetries froma digital nodel to
machi ne | anguage utilized by a nunerically controlled nachine is perforned
at different | evalYSTEMNRMETHGOD FOR ONsVIAGHINE PBOBAINGeneric | evel where
the geonetry of a part is converted into a nunerical control program that
is not specific to any one machi ne. The generic nunerical program
representing instructions for fabrication of a desired part can then be

transferred to any nunbga CKGROUNDOF THEUNVENBION controll ed nmachines. The
generic nunerical programis then nodified by a post processor to generate

a nurerical oegr amaResIplitfiohOrefites U Yis@HedndRENbARE clddfing RSStbgrafm

nunerical program provides individualized instructions that are applicable

to the éﬁgﬁtﬁﬁiﬂg%l a n%ﬁfﬂle MSol. More particularly, this invention relates to a system and
method of creating a program for operation of an inspection probe useable on a machine tool.

[0002] Computer aided manufacturing (CAM) is a term associated with many
aspects of part fabrication and design. Tvpically, a desired part configuration is created as a
digital model that can be modified and manipulated through the use of a graphical user
interface. The digital model is utilized to generate instructions executed by a machine tool.
Conversion of part geometries from a digital model to machine language utilized by a
numerically controlled machine is performed at different levels of specificity. A first level is
a generic level where the geometry of a part is converted into a numerical control program
that is not specific to any one machine. The generic numerical program representing
instructions for fabrication of a desired part can then bé transferred to any number of different
numerically controlled machines. The generic numerical program is then modified by a post
processor to generate a numerical program specific to an individual machine. The specific
numerical program provides individualized instructions that are applicable to the individual
machine.
[0003] In some instances it is desirable to measure a portion of the part during the

machine operation. The measurement is utilized for various reasons such as confirming that
a desired feature is produced within the part as desired, or to vary subsequent operations

according to current dimensions for a specific part. A machine probe typically performs the
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[0003] In sone instances it is desirable to neasure a portion of the part
during the nmachine operation. The neasurenent is utilized for various
reasons such as confirmng that a desired feature is produced within the
part as desired, or to vary subsequent operations according to current

di rensions for a specific part. A machine probe typically perforns the 1
measur enment operations. Typically, a machine probe utilizes a touch
sensitive device that is noved to a specific coordinate. Contact between
the probe and the part is sensed when an internal switch is opened and its
circuit is interrupted. This is when that coordinate is recorded. [0004]
Difficulties arise when progranm ng novenents and operations of the probe
that are to be interwoven with machining operations. Unlike instructions for
t he naaéusirememtapsratisnsC Typicatlytd machinedprobd &tilizes 4 tomich edngitive devied thar 8
automatically derived fromthe digital nodel and the generic nunerical

pr ogr anmovedsh aUpedifd Sodr@ina@PEbithd thtvden tthe ploboard tHeyfirtCialskdsed mhefi@aual |y
i nput, specific to the individual machine tool. Because instructions for

oper at i ;gRml @i ROEpAEE a0l LiBNcikRitUs GnteRlpt&AC TR ENVAG tHahebdrdfnhieoRs for the
probe require nanuaﬁly entered instructions instead of autonated

progr anmifgq Such manual programming is tedious, conplicated and tine
consum ng. [0005] Accordingly, it is desirable to develop a nethod for

aut omat i cal I[“()()4] Difficulties arise when programming movements and operations of the

probe that are to be interwoven with machining operations. Unlike instructions for the
machine tools, such as cutters, drills, mills, etc... that are automatically derived from the
digital model and the generic numerical program, instructions for operation of the probe
typically are manually input, specific to the individual machine tool. Because instructions for
operation of a probe are often unique for each machine, instructions for the probe require
manually entered instructions instead of automated programming. Such manual programming
is tedious, complicated and time consuming.

{0005] Accordingly, it is desirable to develop a method for automatically
generating instructions for operation of a probe that can be included within a generic

numerical program and customized for each specific machine tool.

SUMMARY OF THE INVENTION
[0006] This invention is a system and method for generating probing instructions
from a digital model to execute on a numerically controlled machine that drives three or more
axes.
[0007]  The system and method utilizes a probe module mated to operate with a
computer aided manufacturing program. The probe module utilizes the digital model for
generating instructions for probing operations that are performed during machining
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generating instructions for operation of a probe that can be included within
a generic nunerical programand custom zed for each specific machi ne tool
SUMVARY OF THE | NVENTI ON [ 0006] This invention is a system and nethod for
generating probing instructions froma digital nodel to execute on a
nunerically controlled machine that drives three or nore axes. [0007] The

" system and nethod utilizes a probe nodule mated to operate with a conputer
ai ded manufacturing program The probe nodule utilizes the digital nodel for
generating instructions for probing operations that are perforned during
machining 2 operations. Instructions generated for machi ning by the
conput er ai ded manufacturing programand for probing operations by the
probe nodul e are generic. The generic nature of the instructions produced
pr ovi despdrationadinstradtioon geveratad\fodinfiachiningt by ohe icgmpatet @ided ohanuiashiring  t ool s.
The generic instructions are input into a post processor that includes

speci f i progranbend foo gebinEhepepitiolsebyc thd prabe mmegdulecat eenaxict Tihd panepe olrerenefdul e t o
convert the generic probe operating instructions into specific instructions
execut aktegnddyictongpedduce grodlles fHOANABthtiAcioamaly ifferent cbefigiy:sioasofansthivet hod of
this invention provides for the generation of probing instructions

I Nt er woysy. WiidgdiBed indirtidions atel idpiti ifd 4 PRt phytebi Manikiudés specific probe
code. The probe code communicates with the probe module to convert the generic probe
operating instructions into specific instructions executable by a machine tool.

[0008] Accordingly, the system and method of this invention provides for the
generation of probing instructions interwoven with machining instruction thereby eliminating
tedious individual programming of probing operations.

[0009] These and other features of the present invention can be best understood

from the following specification and drawings, the following of which is a brief description.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010] Figure 1 is a schematic view of one embodiment of a system for
generation of a computer numerical control program according to this invention.
[0011] Figure 2 is a block diagram illustrating steps for generating instructions for
a specific machine tool.
[0012] Figure 3 is a block diagram illustrating one embodiment of process flow of

the present invention.



t edi ous i ndividual programm ng of probing operations. [0009] These and ot her
features of the present invention can be best understood fromthe follow ng
specification and drawi ngs, the followi ng of which is a brief description.
BRI EF DESCRI PTI ON OF THE DRAW NGS [0010] Figure 1 is a schematic view of one
enbodi mrent of a systemfor generation of a conputer nunerical control
program according to this invention. [0011] Figure 2 is a block diagram
illustrating steps for generating instructions for a specific machine tool.
[0012] Figure 3 is a block diagramillustrating one enbodi nent of process
flow of the present invention. 3 DETAILED DESCRI PTI ON OF THE PREFERRED
EVMBODI MENT [0013] Referring to Figure 1, a system 10 is shown schematically
for generating probing operating instructions froma digital nodel of a
part. The system 10 includes a graphical user interface 12 that displays
the part geonetry and a user input device 13 that provides for interaction
and sel ect i onDETAJBED DPESCRERTION O THERREEERREDDEMRODINMBNTexanpl e, in a
CAM of Conputer Aided Design (CAD) system The graphical user interface 12
is part of @OTIINPUReferrfgstb digutd 1] Neysteahh MQ iBshBwGI RAEARR ISP for kneratingenor y
device 15 and at | east one

probing operating instructions from a digital model of a part. The system 10 includes a

graphical user interface 12 that displays the part geometry and a user input device 13 that

provides for interaction and selection of specific features of the part produced, for example,

in a CAM of Computer Aided Design (CAD) system. The graphical user interface 12 is part

of a computer system 19 including a microprocessor 11, a memory device 15 and at least one

computer readable storage medium 17. The computer readable storage medium 17 includes

known devices, such as random access memory devices, hard disk, optical, electrical and

magnetic storage devices along with other known medium.

[0014] A computer aided manufacturing program 14 that generates instructions

executable on a machine tool for fabricating the part utilizes the digital model. The computer

aided manufacturing program 14 may be any of the many commercially available programs,

such as those offered by Unigraphics for converting a digital model into machine executable

instructions. The system 10 of this invention includes a probe module 16 that is mated to

operate with the computer aided manufacturing program 14. The probe module 16

communicates with the graphical user interface 12 and utilizes the digital model of a part to

generate instructions for probing operations executed concurrently with machining

operations.

[0015] Instructions generated for machining by the computer aided manufacturing
program 14 and for probing operations by the probe module 16 are generic. The generic

nature of the instructions produced provides for adaptation to many different configurations
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conput er readabl e storage nmedium 17. The conputer readabl e storage nedium 17
i ncl udes known devices, such as random access nenory devi ces, hard di sk,
optical, electrical and nagnetic storage devices along with other known
medi um [0014] A conmputer aided manufacturing program 14 that generates
instructions executable on a machine tool for fabricating the part utilizes

~ the digital nodel. The conputer aided manufacturing program 14 may be any

of the many conmercially avail able prograns, such as those offered by
Uni graphics for converting a digital nodel into nmachi ne executable
instructions. The system 10 of this invention includes a probe nodule 16
that is nated to operate with the conputer aided nmanufacturing program 14.
The probe nodule 16 comunicates with the graphical user interface 12 and
uti | i zesf machirg gplsalThegerdricdpstactions are Gputgaioa pasePiopesseru thatigchudes r obi ng
operations executed concurrently wth machining operations. [0015]
| nst r ucpiobesodee(br Bheprobe codeadihdammunigyestwith the rppebeemodailed &6l taregnybridheur i ng
program 14 and for probing operations by the probe nodule 16 are generic.
The geneg¢redic pratiewperatihg idseudtions inue spesify ijpstocdtionsdexerwable dg af machababht i on to
many different configurations 4 of machine tools. The generic instructions
are i npoe andd proBe PO themeekias ol 28 t hat includes a probe code 20. The probe
code 20 conmmuni cates with the probe nodule 16 to convert the
[0016] The machine tool 22 includes several probing subroutines 24 that are
triggered by instructions generated for probing selected features of the part The subroutines
24 can include operation of the probe 26, data acquisition and manipulation programs as well
as any other program or instruction related to the gathering and manipulation of data during a
probing operation. The system 10 is shown schematically and described with specific
features, however, a worker versed in the art with the benefit of this disclosure would
understand that other elements can also be included within the system 10.
[0017] The system 10 executes a method for graphical programming of probing
operations that are interwoven with machining operations. The system 10 of this invention
utilizes digitally defined part geometry to determine desired probe coordinates. Once the
target coordinates for the probe to contact the desired feature on the part are determined, the
system 10 generates a set of probing instructions within the generated generic computer
numerically controlled program. In this way, the probing commands are integrated with the
machining operation instructions and are converted from the generic instructions to the
specific instructions for the desired machine tool in a post processor along with the
machining instructions.
[0018] Referring to Figure 2, a block diagram schematically illustrates one
possible method 30 of the present invention and includes identifying and defining a digital

model of a part as indicated in step 32. The digital model provides for the use of the
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generic probe operating instructions into specific instructions executable
by a machine tool 22 and a probe 26 on the machine tool 22. [00161 The
machi ne tool 22 includes several probing subroutines 24 that are triggered
by instructions generated for probing selected features of the part The
subroutines 24 can include operation of the probe 26, data acquisition and
mani pul ati on prograns as well as any other programor instruction rel ated
to the gathering and nmani pul ati on of data during a probing operation. The
system 10 is shown schematically and described with specific features,
however, a worker versed in the art with the benefit of this disclosure
woul d understand that other elenments can also be included within the system
10. [00171 The system 10 executes a nethod for graphical programm ng of

pr obi nggrapies! atse irderfasat 12afas selecenguicagyesmof 8 pasic Frrarpling perstap dhsTherhe
system 10 of this invention wutilizes digitally defined part geonetry to

det er m sedecties progdssps atzromplichedi thrat gis the @uaphidaheser ingrépee 12 @od dhensseempfior t he
probe to contact the desired feature on the part are determ ned, the system
10 genedaviees]3a Theigraphicpl wsor imerfans tl 2 pedviides Sovdetdation dhanygfemereadrethe garer i c
conputer nunerically controlled program In this way, the probing conmands
are i nt Thy faage of the pafemayrachidaianigplgparfade, oncomisihationt ofgasntaaed aurtaceonvert ed
fromthe generic instructions to the specific instructions for the desired
machi nepiodiding desided@fkiofshQss €S featurél oFriige pird [DrcB he deBicddl foAtGQ foNgrobiglid ons.

selected, the system 10 determines part coordinates for the selected feature in step 36. The
part coordinates are determined relative to the part itself as represented by the digital model.

[0019] The part coordinates are utilized to generate a generic numerical control
program 39 in step 38. The generic numerical control program 39 includes instructions
executable by the machine tool 22 as well as instructions for operation of the probe 26
interleaved within the machining operations. The probing instructions and machining
instructions can be generated concurrently. However, it is not necessary that instructions for
probing operations be concurrently generated with machining instructions. Instructions
generated from the digital part geometry can be added to the generic program at any point
prior to a post-processing step indicated at 40.

[0020] The generic numerical control program 39 provides for a part to be
fabricated on a plurality of differently configured machine tools. As appreciated, each
machine tool includes unique features and programming requirements. The post processor 18
converts the generic instructions generated at step 38 into specific instructions unique to a
specific machine tool. The post processor 18 of this invention includes the probe code 20
utilized to transform the generic operating instructions for probe operation into instructions

specifically tailored to the specific machine tool.



[ 00181 Referring to Figure 2, a block diagram schematically illustrates one
possi bl e method 30 of the present invention and includes identifying and
defining a digital nodel of a part as indicated in step J2. The digital
nodel provides for the use of the 5 graphical user interface 12 for
sel'ecting features of a part for probing in step 34. The selection process
is acconplished through the graphical user interface 12 and the user i nput
device 13. The graphical user interface 12 provides for selection of any
feature on the part. The feature of the part may include a hole, surface,
or conbi nation of points and surfaces providing desired relationships to
features of the part. Once the desired feature for probing is selected, the
system 10 determ nes part coordinates for the selected feature in step 36.

The part cd80diInatBe Bes-PerRsewsing el 4P dndudesethe stepnel friprminipg angchips
represented by the digital nodel. [0019] The part coordinates are utilized
t 0 gene¢Rrdinadesgasepid2 hasaveer) balpat saerdptates detoanined ®iplive tasthe figd@! mpde generi c
nunmerical control program 39 includes instructions executable by the
mac hi neTheodgtter@@nagion e pirt eeprilinates iscdeteomned dn viepeofapeafic tehturdsagepresstnted26
interleaved within the machi ning operations. The probing instructions and
mac hi ni oy thei digital iddeb n3he amchime gonrlirmtes dleconmad e ntep 42 dbowksy esultiof ai s not
necessary that instructions for probing operations be concurrently
gener at eshsfurinhtiona o thoke) gait tebrdicdtésoing alsas bf wodrdmass bgsdesmtled specidia t he
digital part geonetry can be added to the generic program at any point

machine tool. The determination of machine coordinates creates coordinates for the part

within the machine environment. Further, the transformation includes vector information

utilized for directing operations for fabricating and probing the part within the specific

desired machine tool environment.

[0022] The instructions are then executed on the machine tool at step 44. The
instructions unique to the individual machine tool include instructions that trigger probing
subroutines within that individual machine tool. The individual subroutines 24 can provide
many different desired performance and operating parameters utilized for data acquisition,
manipulation, and concurrent modification of machining instructions.

[0023) Referring to Figure 3, a block diagram representing one possible
embodiment of the flow of data from the digital model through to the specific machine tool is
shown at 58. The probe module 16 interfaces with, or is part of, the computer aided
manufacturing program 14 as shown at 52 to extract information represented within the
digital model. The probe module 16 converts user inputs from the graphical user interface 12
into probing commands that are integrated into a generic numerical control program

understood and executable by the machine tool as shown schematically at 54. Some of the

probing operations that are generated represent best industry practices and techniques. Other



prior to a post-processing step indicated at 40. [00201 The generic

nuneri cal control program 39 provides for a part to be fabricated on a
plurality of differently configured machine tools. As appreciated, each
machi ne tool includes unique features and programm ng requirenments. The post
processor 18 converts the generic instructions generated at step 38 into
specific instructions unique to a specific machine tool. The post processor
18 of this invention includes the probe code 20 wutilized to transformthe
generic operating instructions for probe operation into instructions
specifically tailored to the specific nmachine tool. 6 (0021] The

post - processing step 40 includes the step of determ ning machi ne
coordinates in step 42 based _on the part coordinates deternined relative to
the di grtwrtiopsdare tapséorpise epithinatheo ROB PI9EFssOrc o REMTAER ewpefial dwrctiPRs ned in
view of specific features represented on the digital nodel. The nmachi ne
coor di rfalcelationstand gataaenuisitiont ep 42 are the result of a transformation of
those part coordinates into a set of coordinates based on the specific

machi ne t ooll0023he déearabingtcoumantls gershdtert witbor e resnersc gumericak cosl di nat es
for the part wthin the machine environnment. Further, the transformation

i ncl udgsogramt Br arenihptnthtaugh a pidsit Ipraveskof,andidated at 56 g Beepet ipoxsssbrol 8
fabricating and probing the part within the, specific desired nachine tool
envi r orindades specific features for adaptation to a specific machine tool. Each of the machine tools

22A, 22B, and 22C are typically unique with respect to each other, and therefore a unique
post processing probing code 20A, 20B, and 20C is included in the post processor step 56 for
each of the machine tools 22A, 22B, and 22C. In the post processor step 56, the specific
machine coordinates and vectors are determined. The post processor 18 includes the probe
codes 20A, 20B, and 20C that are tied into the probe module 16 and that are specific to the
machine tool 22A, 22B, 22C. The post processor 18 is modified to include the probe code
20A, 20B, and 20C that recognizes, interprets and converts the generic instructions in to
specific instructions for the operation of a probe on each of the corresponding machine tools
22A, 22B, and 22C.

[0025] Once the generic numerical program 39 is run through the post processor
18, it is downloaded into the specific machine tool 22A, 22B, and 22C as indicated at 58.
Each machine tool 22A, 22B, and 22C executes the instructions including the probing
commands along with the machining commands. The probing instructions can include the
triggering of resident probing subroutines within each of the machine tools 22A, 22B, and
22C.

[0026] The method and system of this invention provides for the automatic
generation of executable probing instructions for a machine tool derived from a digital model.
The probing module is run as an add-on module to, or integral with, a computer manufacture
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[ 0022] The instructions are then executed on the machine tool at step 44.
The instructions unique to the individual machine tool include instructions
that trigger probing subroutines within that individual machine tool. The

i ndi vi dual subroutines 24 can provide nmany different desired performance
and operating paranmeters utilized for data acquisition, rmanipulation, and
concurrent nodification of machining instructions. [0023] Referring to
Figure 3, a block diagramrepresenting one possible enbodi nent of the flow
of data fromthe digital nodel through to the specific machine tool is
shown at 58. The probe nodule 16 interfaces with, or is part of, the
conputer aided manufacturing program 14 as shown at 52 to extract
information represented within the digital nodel. The probe nodule 16
conver tEogia@rfor gengraging mppehioig igptaystipesal T ajobjngt rpqulg aroyides ifoft grobingbi ng
commands that are integrated into a generic nunerical control program

under stapordtiansd texbe uprapramsd aleag mwéthi the mepshining sipeanonsc meqvédihg:a?dry at 54.
Sonme of the probing operations that are generated represent best industry
pract i deerveading of pmobipg@sd m@tkining Ppératens detingihs fabrisationariafpartned wit hin t he
post processor to perform special functions, calculations and data

acqui si ti on[0§20D24]AlfHoegip r pidfergedcembrativdent g nidis atvedtiou basiteed Hclgenrierni ¢
nunerical control program 54 are input through a post processor, indicated
at 56. wérRerpsfsdrdipsiGRABAIthik@art would recognize that certain modifications would come

within the scope of this invention. For that reason, the following claims should be studied to

determine the true scope and content of this invention.



i ncl udes specific features for adaptation to a specific machine tool. Each
of the machine tools 22A 22B, and 22C are typically unique with respect to
each other, and therefore a unique post processing probing code 20A, 20B,
and 20C is included in the post processor step 56 for each of the nachine
tool s 22A, 22B, and 22C. In the post processor step 56, the specific

machi ne coordi nates and vectors are determ ned. The post processor 18

i ncl udes the probe codes 20A, 20B, and 20C that are tied into the probe
nodul e 16 and that are specific to the nmachine tool 22A, 22B, 22C. The post
processor 18 is nodified to include the probe code 20A, 20B, and 20C t hat
recogni zes, interprets and converts the generic instructions in to specific
instructions for the operation of a probe on each of the correspondi ng :
machi ne tools 22A, 22B, and 22C. €bdPMP Once the generic nunerical program
39 is run through the post processor 18, it is downloaded into the specific
machi ne t ool Wh@As clgid®d isind 22C as indicated at 58. [Each nmachi ne tool 22A,
22B, and 22C executes the instructions including the probing conmands al ong
wi t h t he nachi ni fgmethorehgmerafing pwboigiimgrut thets forct tooltempesing Helstegeof: he
triggering of resident probing subroutines within each of the machine tools
22A, 22B, and 228). [ G&24inghhkagrendfedusnst apastfenprobinghi s i nvention provi des
for the automatic generation of executable probing instructions for a

machi ne tool deriwed Ueemidingipditicadrdi@@EbE the at least one selected feature; and

(c) generating instructions for executing probing of the at least one

selected feature at the determined part coordinates.

2. The method as recited in claim 1, wherein said step (c) generates probing
instructions concurrently with the generation of instructions for executing machine
operations.

3. The method as recited in claim 2, wherein said step (¢) includes converting the

instructions into probing instructions executable on a machine tool.

4, The method as recited in claim 3, wherein said converting step is performed

by a post-processor.
5. The method as recited in claim 1, wherein said step (c) includes the step of

generating generic instructions including said instructions for executing probing and

instructions for executing machining operations on a machine tool.

10



The probing nodule is run as an add-on nodule to, or integral with, a
conputer manufacture 8 programfor generating machining instructions. The
probi ng nodul e provides for probing operations to be progranmed along with
t he machi ni ng operations providing for interweaving of probing and
machi ni ng operations during the fabrication of a part [00271 Al though a
preferred enbodi nent of this invention has been disclosed, a worker of
ordinary skill in this art would recognize that certain nodifications would
come within the scope of this invention. For that reason, the follow ng
clainms should be studied to determine the true scope and content of this
invention. 9 CLAIMS What is clainmed is: 1 A nethod of generating probing
instructions for a tool conprising the steps of: (a) selecting at |east one
feature of abpartTheonethpdpy mwegited(ip ylaie f einpluding ghepiaptof copyedtingataikeederi¢ he at

| east one selected feature; and (c) generating instructions for executing
pr obi ng insfructivas ito psaific iwstractiane upigue andadivideal machine tapdt er i ned part
coordinates. 2. The nmethod as recited in claiml1l, wherein said step (c)
gener ates probing

7. The method as recited in claim 6, wherein said instructions unique to an
individual machine tool includes instructions that trigger probing subroutines within the

individual machine tool.

8. The method as recited in claim 1, wherein said step (c) includes generating

instructions executable by a machine tool.

9 The method as recited in claim 1, wherein said step (a) includes generating a

model representing part geometry.

10. The method as recited in claim 1, wherein said step (a) includes selecting

features to be probed from a model representing part geometry.

11.  The method as recited in claim 1, wherein said step (c) includes the step of

converting the determined part coordinates into machine coordinates.

12. The method as recited in claim 1, wherein said step (c) includes generating

probing instructions convertible to specific instructions for operating a specific machine tool.
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instructions concurrently with the generation of instructions for executing
machi ne operations. 3. The nethod as recited in claim2, wherein said step
(c) includes converting the instructions into probing instructions
executabl e on a machine tool. 4. The nmethod as recited in claim3, wherein
sai'd converting step is perforned by a post-processor. 5. The nethod as
recited in claiml1, wherein said step (c) includes the step of generating
generic instructions including said instructions for executing probing and
instructions for executing nmachining operations on a nachine tool. 10 6. The
method as recited in claim5, including the step of converting said generic
instructions into specific instructions unique to an individual nachine
tool. 7. The nethod as recited in claim®6, wherein said instructions unique
to an i ndi vi3dualThea@pthad as gesiterd ig] ¢leiens Li ihereiictaich Ai6P AER Ceiprsen Br obi ng
subroutines wthin the individual machine tool. 8. The method as recited in
cl ai m 1plusatitrafienecsitdblt insteystifus)stiretdnualexnpeategadatilqimedingt r uct i ons execut abl e
by a nmachine tool. 9 The nethod as recited in claim1, wherein said step (a)
i ncl udes generating a

12



nodel representing part geonetry. 10. The nethod as recited in claima1,
wherein said step (a) includes selecting features to be probed from a nodel
representing part geonetry. 11. The nmethod as recited in claim1, wherein
said step (c) includes the step of converting the determ ned part

coordi nates into machi ne coordinates. 12. The nethod as recited in claim1,
wherein said step (c) includes generating probing instructions convertible
to specific instructions for operating a specific machine tool. 11 13. The
method as recited in claim1, wherein said steps are contained in a
plurality of executable instructions stored on a conputer readable nedium
12 14. A method of generating instructions for operating a nachine tool,
said nethod conprising the steps_of: (a) selecting at |east one feature of a
part for prdfi ngAdweihag of gmeratiag insHuctionpjor gaerating hmaghipmaiepl exd Mmethedt es f or
the at |east one selected feature; and (c) generating a generic set of

i nst r ucaomprising ghe fepdef:cati ng and i nspecting the part, 15. The method as

recited in claim 14, wherein said set of instructions are
(a) selecting at least one feature of a part for probing during fabrication;

(b) determining part coordinates for the at least one selected feature; and
(©) generating a generic set of instructions for fabricating and inspecting

the part,

15. The method as recited in claim 14, wherein said set of instructions are

convertible into instructions executable on an individual machine tool.

16. The method as recited in claim 14, including the step of generating specific

instructions executable on a desired machine tool in view of said generic set of instructions.

17. The method as recited in claim 16, wherein said specific instructions

generating step is performed by a post-processor.

18. The method as recited in claim 14, including the step of generating machine

coordinates in view of said determined part coordinates.

19.  The method as recited in claim 16, wherein said specific instructions include a

trigger for initiating operation of a subroutine present within the desired machine tool.
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convertible into instructions executable on an individual machine tool. 16.
The nmethod as recited in claim14, including the step of generating specific
i nstructions executable on a desired machine tool in view of said generic
set of instructions. 17. The nethod as recited in claim 16, wherein said
specific instructions generating step is perfornmed by a post-processor. 18.
The nmethod as recited in claim 14, including the step of generating nachine
coordinates in view of said determ ned part coordinates. 19. The nethod as
recited in claim16, wherein said specific instructions include a trigger
for initiating operation of a subroutine present wthin the desired nmachine
tool. 13 20, A system for generating instructions executable on a machi ne
tool conprising: a probing nmodule for extracting information pertaining to
a desired g@8met Aysystedripaeeneatng @strypsigey exearizhlgomp arciipoiveknprisins:
transform ng informati on extracted fromsaid probing nodule into nmachine
t ool execut alprebingisiodule foroxtractit, infompatiopgeaainig tpaclesied gaometraifron2®, wherein
said probing nodule interfaces with a conmputer aided manufacturing program
22. Thdigiw$tmedelamdr ecited in claim 20, including a graphical user interface
for

a post processor for transforming information extracted from said probing module

into machine tool executable instructions.

21. The system as recited in claim 20, wherein said probing module interfaces

with a computer aided manufacturing program.

22.  The system as recited in claim 20, including a graphical user interface for

selecting the desired geometry from the digital model.
23.  The system as recited in claim 20, wherein said machine tool executable

instructions include instructions for probing operations combined with instructions for

machining operations.
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selecting the desired geonetry fromthe digital nodel. 23. The system as
recited in claim20, wherein said machi ne tool executable instructions

i nclude instructions for probing operations conbined with instructions for
machi ni ng operations. 14 24. A conputer-ai ded manufacturing system
conprising: a neans for selecting at |east one feature of a part for

i nspection during manufacture; a neans for determ ning coordi nates of said
at | east one selected feature; and a neans for generating instructions to

i nspect said at | east one selected feature at said determ ned coordi nates.
25. The systemas recited in claim24, including a neans for generating
machi ne tool executable instructions for probing operations conbined with
instructions for machining operations. 26. The systemas recited in claim
24, including a neans for tailoring generated instructions to inspect said
at | east one selected feature to a specific machine tool. 15 27. A nethod of
generating i2¥st r Yetammuerfagied anamatahiunieg pyseirecauprpimgsi ng t he st eps of :

a means for selecting at least one feature of a part for inspection during manufacture;
a means for determining coordinates of said at least one selected feature; and
a means for generating instructions to inspect said at least one selected feature at said

determined coordinates.
25. The system as recited in claim 24, including a means for generating machine
tool executable instructions for probing operations combined with instructions for machining

operations.

26. The system as recited in claim 24, including a means for tailoring generated

instructions to inspect said at least one selected feature to a specific machine tool.
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(a) using a conputer-aided manufacture programto generate nachine
instructions and inspection instructions for a machine tool; and (b)

provi ding the machine instructions and the inspection instructions to the
machi ne tool. 28. The nmethod as recited in claim27, wherein said providing
step includes using a post-processor to convert said machine instructions
and said inspection instructions to instructions specific to the machine
tool. 16

27. A method of generating instructions for a machine probe comprising the steps
of:
(a) using a computer-aided manufacture program to generate machine
instructions and inspection instructions for a machine tool; and
L)) providing the machine instructions and the inspection instructions to

the machine tool.

28.  The method as recited in claim 27, wherein said providing step includes using

a post-processor to convert said machine instructions and said inspection instructions to

instructions specific to the machine tool.
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