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1 INTRODUCTION 2

1 Intr oduction

1.1 Thank you

Thankyou for your purchasef a RaytechMeasuringSystemssingleaxis
measuringnachine.¥u have purchaseda versatileandhigh quality systenthat
will provide you with yearsof quality measurements.

We have tried to supplyessentialnformationto assisthe operatorin gettingup
to speedassoonaspossible.lt is stronglyadvisedhatyou keepthis manualwith
themachineasareferenceguide. It is possiblefor anyoneto learnthe basic
functionsof this machinein a matterof minutes.This assureyouthateveryone
canbe makingmeasuremen@ndassuringyour customer®f quality.

If you have ary questionscommentspr requestspleaseeel freeto call usat
1-800-852-640%r visit our websiteat http://wwwrayted-measuringcom.

1.2 Heidenhaindigital readoutsystem

Shavn above is the Heidenhaindigital readout(DRO) thatis the heartof your
measuringsystem.Listed belown arebrief descriptionsof the keys andhow they
will pertainto your measuringheeds.
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DRO Window This window shaws the currentposition of the probe. This is
whereyou will seeyour measurements.

Distance-to-gokey This key is usedto seta distanceto go from a determined
position. Thiswill beusedfor hole measurements programming.

Tool key This key is usedto setup the tool anddiameter This will be usedfor
probecompensatiofn programming.

Specialfunction key Thiskey is usedfor probingfunctions.Thiswill beusedin
measurindholes.

Datum selectkey This key is usedfor establishingdatumpoints on the work-
piece.Thiswill beusedfor zerosettingandprobesetting.

Referencemark indicator This indicatesthatthe DRO hasseenthe reference
markson the scale. Thereferencemarksareusedto determineerror com-
pensatiorandshouldalwaysbe crossedaspartof theinitial setup.

Radius +/- indicators Theseshow whattypeof probecompensatiois beingper
formed. This allows you to measurdrom eithersideof the probe,making
holemeasurementgery easy

Program modeindicator This shaws thatthe DRO is in a programwriting or
executingmode. Programsnay be written to make checkingtolerancen
your partseasier

Distance-to-goindicator ThisshovsthattheDRO isin thedistance-to-gonode.
SeeDistance-to-gdey for more information.

Inch/MM indicator Whenthisis lit up,the DRO is readingin inches.If thisis
not lit up, the DRO is readingin metric. Default settingfrom the factory
is inches. This canbe changedn the modify parametemenu. See3.1 on
page 12 for more information.

Datum indicator Thisshavswhetheryouareworkingfrom anincrementakero
or anabsolutezero.

Goto block key This key is usedin conjuctionwith the programor modify pa-
rameterkeys to go to specificprogramstepsor parameters.
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Program key This key is usedto programthe DRO or to executea program
storedin the DRO. Programmings recommendedor runsin which mary
equalpartswill be checled. The programallows you to look at the DRO
andseehow far your partis out of tolerance. Programmingequiresthat
you measureeachpartin a systematiorderandthatthe programis written
to matchthe print.

Radius +/- key This key is usedin conjunctionwith the programkey andthe
distance-to-gdey to determinethe sideof the probefrom which measure-
mentsaretaken.

Incrementalkey This key is usedin conjunctionwith the programkey andthe
distance-to-géey to setupincrementamovesasopposedo absolutenoves.
This allows you to measurea point eitherfrom a fixed referenceor from a
pointonthe part.

Dialoguewindow This window displaysmessageselative to the function keys
that have beenpressed.Any messagethat appearn this window will be
referencedn this manuallik e this: DRO MESSAGE

Numeric keypad Thisis usedto enternumbersvhenprogrammingor whenthe
DRO promptsfor numericentriesto be made.

X/IY Axis keys Thesekeys areusedin programminganddatumsettingto deter
minetheaxisto beused.

Zero key This key is usedto establisranincrementakero. This is very helpful
in measurindholecenters.

Enter key Thiskey is usedto finishcommands.

Modify parameter key This key is usedto modify the operationparameter®f
the DRO. Someparametersn this sectionshouldnot be modifiedasthey
will drasticallyaffect measurement®arametersn the menuinclude:

displayresolution
displayunits
RS-232settings
encoderesolutions
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displaylanguages

Hold position key Thiskey is usedto freezethe DRO in aspecificposition. This
key hasanunlabeledunctionastheprint key for RS-232data.

Clear key Thiskey is usedto fix mistakesin entries.

Arr ow up/Arr ow down keys Theseareusedo scrollthroughtheparametermpro-
gram,andspecialfunctionmenusto getto specificsettingsor functions.

2 Measuring

2.1 Startup

1. Flip the power switchon thebackof the DRO.
Themessag&®EF? ENT..CL will appeatin thedialoguewindow.

2. Presgheenterkey.
Themessag®ASSOVER REF. will appeain thedialoguewindow.

(Note: If you choseclear insteadof enter the non-linearerror correction
will notbeactiveandaccuracywill beaffected.)

3. Movetheprobeuntil numbersbegin to changen the DRO window.

4. Hold the probeagainstthe stopbarandpressthe zerokey.

2.2 Datum setting
1. Hold theprobeagainsthe stopbatr.
2. Presghedatumkey.

3. Using the numeric keypad, enter a numbercorrespondingo the datum
which you aresetting.

(Example:If you are settinga datumfor 1/2 of the pointedprobediameter
[0.3007], usedatumnumber3. If youare settinga datumfor the diameter
of the1/4” probe[0.250”] usedatumnumber2.)

4. Presgheenterkey.
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5.
6.

2.3

Usingthenumerickeypad,enterthe offsetof the datum.

Presgheenterkey.

Measuring length and width

1. While holdingthe probeagainsthe stopbar, pressthezerokey.

. Placeyour partagainsthe stopbarsothatit is square.

. Movetheprobeagainsthe partandholdit with the samepressureg/ou used

whenpressingthe zerokey. (Treatthe machinelike you would ary other
measuringlevice anduseconsistenpressurdor all of yourmeasurements.)

. Thenumberin the DRO window is the measurementf your part.

Measuring hole diameters

1. Hold the partagainsthe stopbar.

With the part againstthe stop bar, hold the probeagainstthe edgeof the
holeclosesto thestopbar.

(Note: Youwill haveto slidethepart badk andforth alongthe stopbar with
theprobeheldagainstthe edge of the holeto find the lowestreading)

. Presghezerokey.
. Presghe X key.

. Usingthe numerickeypad,enterthe diameterof your probe.

(Example: you are measuringa hole with a 0.600” diameterprobe you
wouldkey 0.600in that order on the numerickeypad.)

. Presgheenterkey.

. With the part held againstthe stopbar, andwithout moving the part, hold

theprobeagainsthe oppositeedgeof thehole.

. TheDRO will show thediameterof thehole.
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2.5

Measuring hole to edgedistances

2.5.1 Small centerto edge

1

2.

S L

. Presghedatumkey.

Presghenumberthatcorrespondso 1/2 the diameterof the taperedorobe.
(For more informationon probe/datunsetting see2.2onpage5.)

Presgheenterkey.

Thesystemshouldnow be preparedo measurénoles.
Placethe probein theholeto bemeasured.

With the probein thehole,slidethe partagainsthe stopbar.

The DRO will shav the measuremerftom the edgeof the partto thathole
center

(Note: Oncethe DRO is on the datum,it is possibleto ched any hole in the
workpieceby simply placing the probein the appropriate hole and placing the
appropriateedge againstthe stopbar.)

2.5.2 Largecenterto edge

1

2.

. Presghedatumkey.

Presghenumberthatcorrespondso 1/2 the diameterof the probethatyou
areusing.
(For more informationon probe/datunrsetting see2.2on page5.)

. Presgheenterkey.
. Presghe specialfunctionkey.

Presghe up/davn arron key until the messagé’ROBING FUNCTION?
appearsn thedialoguewindow.

Presgheenterkey.

. Presghe up/davn arrav key until the messagéROBE MIDPOINT? ap-
pearsn thedialoguewindow.
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8. Presgheenterkey.
Themessagd.PROBE POS.X will appeaiin thedialoguewindow.

9. With the partagainsthe stopbar, placethe probeon oneedgeof thelarge
hole.

10. Presgheenterkey.
Themessag®.PROBE POS.X will appeaiin thedialoguewindow.

11. With the partagainsthe stopbar, placethe probeagainsthe oppositeedge
of thehole.

12. Presgheenterkey.
Themessag®OS.MEASURED X= will appeatin thedialoguewindow.
The DRO window will showv the distancerom the centerof the holeto the
edge.

13. Presgheclearkey.
14. Repeasteps9-12in this sectionfor eachlarge holeto be checled.

15. Whenyou have finishedcheckingholes,pressthe specialfunctionkey.

2.6 Measuring hole to hole distances
2.6.1 Small centerto small center

1. Placethetaperedrobeinto thefirst holeto bemeasured.

2. With theprobein thehole,slidethe partagainstthe stopbar.

3. Presghezerokey.

4. Placetheprobein the secondholeto be measured.

5. With theprobein thehole,slidethe partagainstthe stopbar.

6. Thereadingonthe DRO will bethedistancebetweerthe holecenters.

(If there are manyholesto be cheded againstoneholein oneaxis, it is possible
to ched all of themwithoutre-zeping the madine Theonly time you needto

re-zeo is whenyou change the refeencehole the axis of measuement,or the
part.)
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2.6.2 Largecenterto small center

1.
2.

10.
11.

12.
13.

14.

Presghespecialfunctionkey.

Presghe up/davn arron key until the messagé?ROBING FUNCTION?
appearsn thedialoguewindow.

. Presgheenterkey.
. Presgheup/davn arrav key until the messagéROBE MIDPOINT? ap-

pearsn the dialoguewindow.

. Presgheenterkey.

Themessagd.PROBE POS.X will appeaiin thedialoguewindow.

. With the partagainstthe stopbar, placethe probeon oneedgeof thelarge

hole.

. Presgheenterkey.

Themessag®.PROBE POS.X will appeaiin thedialoguewindow.

. With the partagainsthe stopbar, placethe probeagainsthe oppositeedge

of thehole.

. Presgheenterkey.

Themessag®OS.MEASURED X= will appeatin thedialoguewindow.
PresgheO key.

Presgheenterkey.

The DRO will now shaw the centerof the large hole from the centerof the
probe.

Themessagd.PROBE POS.X will appeaiin thedialoguewindow.

Placethe probein the smallhole andslidethe partagainstthe stopbar.

TheDRO will now shav thedistancebetweerthelarge hole centerandthe
smallholecenter

Whenyou have finishedcheckingholes,pressthe specialfunctionkey.
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(If there are manyholesto be cheded againstone hole in one axis, it is pos-
sible to ched all of themwithoutre-probingthe large hole The only time you
needto re-probethelarge holeis whenyouchange therefelencehole, the axis of
measuementor thepart.)

2.6.3 Small centerto largecenter

a & 0w N RF

o

10.

11.

12.

13.

14.
15.

Placethetaperedorobeinto thefirst holeto be measured.
With the probein the hole,slidethe partagainsthe stopbar.
Presghezerokey.

Presghespecialfunctionkey.

Presshe up/dovn arrov key until the messagé?ROBING FUNCTION?
appearsn thedialoguewindow.

Presgheenterkey.

. Presghe up/davn arrav key until the messagé ROBE MIDPOINT? ap-

pearsin the dialoguewindow.

Presgheenterkey.
Themessagd.PROBE POS.X will appeaiin thedialoguewindow.

. With the partagainstthe stopbar, placethe probeon oneedgeof thelarge

hole.

Presgheenterkey.
Themessag®.PROBE POS.X will appeaiin thedialoguewindow.

With the partagainsthe stopbar, placethe probeagainstheoppositeedge
of thehole.

Presgheenterkey.
Themessag®OS.MEASURED X= will appeatin thedialoguewindow.

TheDRO will shav thepositionof thelargeholecenterfrom thesmallhole
center

Presghe specialfunctionkey.

Repeasteps4-14for eachlarge holeto bechecledto onesmallhole.
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2.6.4 Largecenterto largecenter

1.
2.

10.
11.

Presghe specialfunctionkey.

Presghe up/davn arron key until the messagé’ROBING FUNCTION?
appearsn thedialoguewindow.

. Presgheenterkey.
. Presghe up/davn arrav key until the messagéROBE MIDPOINT? ap-

pearsn the dialoguewindow.

. Presgheenterkey.

Themessagd.PROBE POS.X will appeaiin thedialoguewindow.

. With the partagainstthe stopbar, placethe probeon oneedgeof thelarge

hole.

. Presgheenterkey.

Themessag®.PROBE POS.X will appeaiin thedialoguewindow.

. With the partagainstthe stopbar, placethe probeon the oppositeedgeof

thehole.

. Presgheenterkey.

Themessag®OS.MEASURED X= will appeatin thedialoguewindow.
PresgheO key.

Presgheenterkey.

You have now establishedhe centerof areferencehole. Fromthis pointyou can
eithermeasure seriesof holesto this hole,or stepdown a hole patternchecking
hole-to-holedistances.

2.6.4.1 Master holeto others

1.
2.

Performsteps6-9 above for thenext hole.

Whenthemessag®OS.MEASURED X= appearsn thedialoguewindow,
thevalueshavn in the DRO window is the distancebetweerholecenters.
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3. Presgheclearkey.
Themessagd.PROBE POS.X will appeaiin thedialoguewindow.

4. Repeastepsl-3in this sectionfor eachholeto bechecled.

5. Whenyou have finishedyour hole to hole measurementgressthe special
functionkey.

2.6.4.2 Steppingholes

1. Performsteps6-9 above for thenext hole.

2. Whenthemessag®OS.MEASURED X= appear thedialoguewindow,
thevalueshowvn in the DRO window is the distancebetweerhole centers.

3. PresgheO key.

4. Presgheenterkey.

5. Repeastepsl-4in this sectionfor eachholeto bechecled.

6. Whenyou have finishedyour holeto hole measurementgressthe special
functionkey.

3 Setup

3.1 Changingunits (in/mm)

1. Presghe modify parametekey.
Themessag®ARAMETER? will appeaiin thedialoguewindow.

Presgheenterkey.
Presgheminuskey.

Presgheenterkey.

a & W DN

Presghe modify parametekey.
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3.2

1.

9.
10.

3.3

© N o g b~ W

Changingresolution

Presghe modify parametekey.
Themessag®ARAMETER? will appeaiin thedialoguewindow.

Presghedown arrow key.
Themessag€ ODE NUMBER= will appeaiin thedialoguewindow.

Usingthenumerickeypad,key in 95148.
Presgheenterkey.

Presghegotoblock key.
Usingthenumerickeypad,key in 32.
Presgheenterkey.

Pressthe minuskey until the valuedisplayedcorrespondso your desired
resolutionusingthistable:

| DesiredResolution| LS 603/Cscale| LB 301scale| LB 302scale|

0.0001” 10 50 20

0.0002” 4 20 8

0.0005” 2 10 4

0.001” 1 5 2
Presgheenterkey.

Presghe modify parametekey.

Calibration

RaytechMeasuringSystemgypically recommendsalibrationof your measuring
systemonceevery year This seemdo bein accordancavith mostcompanies’
guality programs.Whenthe time comesto calibrateyour tableyou have a few
options:

Bring in anoutsideserviceto performacalibration. They will have certified
standardeindbeableto provide certificationfor yourrecords.
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Have aninternaldepartmenbf your compaly performthecalibration.This
leavesyouwith theoverheadf maintainingstandardshutif youhavethem,
thisis theleastexpensve method.

Have RaytechMeasuringSystemscalibrateyour table. We usea NIST
traceabldasersystemto calibrateyour machinesn our plant beforethey
leave, andwe usethe samelaserin your plantto calibrate. The only draw-
backis, we’re notacalibrationservice andasaresult,we arent asequiped
to travel on shortnotice,andour distanceto your facility mayrequiremore
travel.

Thefollowing instructionswill beusefulfor eitheryourinternalcalibrationor for
anoutsideservice.

3.3.1 Clearing old compensationvalues

1.

Presghe modify parametekey.
Themessag®ARAMETER? will appeaiin thedialoguewindow.

. Presghedown arrow key.

Themessag€ ODE NUMBER= will appeaiin thedialoguewindow.
Usingthenumerickeypad,key in thevalue105296.

. Presgheenterkey.

Themessag€OMP. AXIS = X will appeatin thedialoguewindow.

. Presghezerokey.

Themessag®EL COM. AXIS X will appeaiin thedialoguewindow.

. Presgheenterkey.

At this point, all of the compensatiois clearedrom thereadout.

3.3.2 Acquiring newvalues

Usingatraceablestandardacquirereadingsif youareusingahardstandarduch
asgageblocks, micrometerstandardsetc.; usethe smallestincrementavailable.
If usingalasersystemacquirereadingsasedn thefollowing table
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| MeasuringRange| Measuremenintenal || Pointspacingactor |

0"-20” 0.322” 13
21"-40" 0.645” 14
41"-80" 1.290 15
81"-162" 2.580" 16

| 163-325" | 5.160” | 17 |

If usinga laser thereadingsyou have takenwill be enteredasthe compensa-
tion points. If you areusinga hardstandardyou may have to averagereadings
aroundthe compensatiopoints.

3.3.3 Entering newvalues

1. Presgshemodify parametekey.
Themessag®ARAMETER? will appeaiin thedialoguewindow.

2. Presghedown arrow key.
Themessag€ ODE NUMBER= will appeaiin thedialoguewindow.

3. Usingthenumerickeypad,key in thevalue105296

4. Presgheenterkey.
Themessag€OMP.AXIS = X will appeain the dialoguewindow.

5. PresgheX key.
6. Presgheenterkey.

7. Presghedown arrow key.
Themessag&X = FCT(X) will appeaiin thedialoguewindow.

8. PresgheX key.
9. Presgheenterkey.

10. Presghedown arrow key.
Themessag®ATUM X= will appeaiin thedialoguewindow.

11. Hold the probeagainsthe stopbarandmake noteof thevalueshown in the
DRO window.

12. Usingthenumerickeypad,key in thevalueachieredin stepl1.
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13

14.

15.

16.
17.

18.

Presgheenterkey.

Presghedown arron key.
Themessag®OINTSPACING X= will appeaiin thedialoguewindow.

Using the numerickeypad, key in the pointspacingfactor from 3.3.20on
pageld.

Presgheenterkey.

Usethedown arrow key to proceed Usetheup arrav key to go back.Enter
into eachpointtherespectie value.

Whenyou have enteredall of thevalues presshe modify parametekey to
exit.

4 Accessories

4.1

Squarenesgjauge

Thesquarenesgaugewill allow youto checkoneedgeof apartto anotherto see
if they areperpendiculato eachother To usethe squarenesgauge:

1.
2.

4.2

Placethe partagainsthe stopbarsecurelyandevenly.

Slide the part so that it hangsover the edgeof the table enoughfor the
indicatorto read.

With the squarenesgaugeat the stopbarendof thetable,setthedial indi-
catorto zero.

Move the squarenesgaugedown the lengthof your part. The deviations
will beshovn onthedial indicator

Diagonal blocks

Thediagonalblocksareusedto checkcornerto cornervariationon parts.To use
thediagonalblocks:

1.

Placethe diagonalblock with the baseinto the slot of the table, with the
baseagainsthe stopbar.
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2. Placethediagonalblock with the hole overthe probe.
3. Placethe partto be measuredbetweerthe blockssecurely
4. Presghezerokey.

5. Placethe partin the diagonalblocksso thatthe oppositecornersarein the
blocks. Thedeviation will bedisplayedonthe DRO.

4.3 Profile gauge

The profile gaugeallows you to checkthe flathessof sheetslt alsohasa square-
nessgaugeattachmentTo usethe squarenesattachmentfollow theinstructions
in sectiord.1ontheprecedingpage.To usethe profile gauge:

1. Make surethatthe partyouwantto checkwill clearthe gantrythroughout
thetravel.

2. Bring the overheadlial indicatordown to make contactwith the part. Typ-
ically, thisis donein the cornernearesthe stopbarandthe operatingside
of thetable.

3. Setthedial indicatorto readzero.

4. Move the dial indicatorandthe gantryover the surfaceof your part. The
variationswill beshowvn onthedial indicator



