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1 INTRODUCTION 2

1 Intr oduction

1.1 Thank you

Thankyou for yourpurchaseof aRaytechMeasuringSystemssingleaxis
measuringmachine.Youhavepurchasedaversatileandhighquality systemthat
will provideyou with yearsof quality measurements.

Wehave tried to supplyessentialinformationto assisttheoperatorin gettingup
to speedassoonaspossible.It is stronglyadvisedthatyoukeepthismanualwith
themachineasa referenceguide.It is possiblefor anyoneto learnthebasic
functionsof this machinein amatterof minutes.Thisassuresyou thateveryone
canbemakingmeasurementsandassuringyour customersof quality.

If youhaveany questions,comments,or requests,pleasefeel freeto call usat
1-800-852-6403or visit ourwebsiteathttp://www.raytech-measuring.com.

1.2 Heidenhaindigital readoutsystem

Shown above is the Heidenhaindigital readout(DRO) that is the heartof your
measuringsystem.Listedbelow arebrief descriptionsof thekeys andhow they
will pertainto yourmeasuringneeds.
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DRO Window This window shows the currentposition of the probe. This is
whereyouwill seeyour measurements.

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

Tool key This key is usedto setup the tool anddiameter. This will beusedfor
probecompensationin programming.

Specialfunction key Thiskey is usedfor probingfunctions.Thiswill beusedin
measuringholes.

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

Referencemark indicator This indicatesthat the DRO hasseenthe reference
markson thescale.Thereferencemarksareusedto determineerrorcom-
pensationandshouldalwaysbecrossedaspartof theinitial setup.

Radius +/- indicators Theseshow whattypeof probecompensationis beingper-
formed. This allows you to measurefrom eithersideof theprobe,making
holemeasurementsveryeasy.

Program modeindicator This shows that the DRO is in a programwriting or
executingmode.Programsmaybewritten to make checkingtoleranceson
yourpartseasier.

Distance-to-goindicator ThisshowsthattheDRO is in thedistance-to-gomode.
SeeDistance-to-gokey for more information.

Inch/MM indicator Whenthis is lit up, theDRO is readingin inches.If this is
not lit up, the DRO is readingin metric. Default settingfrom the factory
is inches.This canbechangedin themodify parametermenu.See3.1 on
page12 for more information.

Datum indicator Thisshowswhetheryouareworkingfrom anincrementalzero
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 theDRO. Programmingis recommendedfor runsin which many
equalpartswill be checked. The programallows you to look at the DRO
andseehow far your part is out of tolerance.Programmingrequiresthat
youmeasureeachpartin asystematicorderandthattheprogramis written
to matchtheprint.

Radius +/- key This key is usedin conjunctionwith the programkey and the
distance-to-gokey to determinethesideof theprobefrom which measure-
mentsaretaken.

Incr ementalkey This key is usedin conjunctionwith the programkey andthe
distance-to-gokey tosetupincrementalmovesasopposedtoabsolutemoves.
This allows you to measurea point eitherfrom a fixedreferenceor from a
pointon thepart.

Dialoguewindow This window displaysmessagesrelative to the function keys
that have beenpressed.Any messagesthat appearin this window will be
referencedin this manuallike this: DRO MESSAGE

Numeric keypad This is usedto enternumberswhenprogrammingor whenthe
DRO promptsfor numericentriesto bemade.

X/Y Axis keys Thesekeys areusedin programminganddatumsettingto deter-
minetheaxisto beused.

Zero key This key is usedto establishan incrementalzero. This is very helpful
in measuringholecenters.

Enter key Thiskey is usedto finishcommands.

Modify parameter key This key is usedto modify the operationparametersof
the DRO. Someparametersin this sectionshouldnot be modifiedasthey
will drasticallyaffectmeasurements.Parametersin themenuinclude:

� displayresolution
� displayunits
� RS-232settings
� encoderresolutions
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� displaylanguages

Hold position key Thiskey is usedto freezetheDRO in aspecificposition.This
key hasanunlabeledfunctionastheprint key for RS-232data.

Clear key Thiskey is usedto fix mistakesin entries.

Arr ow up/Arr ow down keys Theseareusedto scrollthroughtheparameter, pro-
gram,andspecialfunctionmenusto getto specificsettingsor functions.

2 Measuring

2.1 Startup

1. Flip thepowerswitchon thebackof theDRO.
ThemessageREF? ENT..CL will appearin thedialoguewindow.

2. Presstheenterkey.
ThemessagePASSOVER REF. will appearin thedialoguewindow.

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

3. Movetheprobeuntil numbersbegin to changein theDRO window.

4. Hold theprobeagainstthestopbarandpressthezerokey.

2.2 Datum setting

1. Hold theprobeagainstthestopbar.

2. Pressthedatumkey.

3. Using the numeric keypad, enter a numbercorrespondingto the datum
whichyouaresetting.

(Example:If youare settinga datumfor 1/2 of thepointedprobediameter
[0.300”], usedatumnumber3. If youare settinga datumfor thediameter
of the1/4” probe[0.250”] usedatumnumber2.)

4. Presstheenterkey.
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5. Usingthenumerickeypad,entertheoffsetof thedatum.

6. Presstheenterkey.

2.3 Measuring length and width

1. While holdingtheprobeagainstthestopbar, pressthezerokey.

2. Placeyour partagainstthestopbarsothatit is square.

3. Movetheprobeagainstthepartandhold it with thesamepressureyouused
whenpressingthe zerokey. (Treatthe machinelike you would any other
measuringdeviceanduseconsistentpressurefor all of yourmeasurements.)

4. Thenumberin theDRO window is themeasurementof your part.

2.4 Measuring holediameters

1. Hold thepartagainstthestopbar.

2. With the part againstthe stopbar, hold the probeagainstthe edgeof the
holeclosestto thestopbar.

(Note:Youwill haveto slidethepart back andforth alongthestopbar with
theprobeheldagainsttheedgeof theholeto find thelowestreading.)

3. Pressthezerokey.

4. PresstheX key.

5. Usingthenumerickeypad,enterthediameterof yourprobe.

(Example: you are measuringa hole with a 0.600” diameterprobe, you
wouldkey 0.600in thatorder on thenumerickeypad.)

6. Presstheenterkey.

7. With thepart heldagainstthestopbar, andwithout moving thepart, hold
theprobeagainsttheoppositeedgeof thehole.

8. TheDRO will show thediameterof thehole.
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2.5 Measuring hole to edgedistances

2.5.1 Small center to edge

1. Pressthedatumkey.

2. Pressthenumberthatcorrespondsto 1/2 thediameterof thetaperedprobe.
(For more informationon probe/datumsetting, see2.2on page5.)

3. Presstheenterkey.

4. Thesystemshouldnow bepreparedto measureholes.

5. Placetheprobein theholeto bemeasured.

6. With theprobein thehole,slidethepartagainstthestopbar.

7. TheDRO will show themeasurementfrom theedgeof thepartto thathole
center.

(Note: Oncethe DRO is on the datum,it is possibleto check any hole in the
workpieceby simplyplacing the probe in the appropriate hole and placing the
appropriateedgeagainstthestopbar.)

2.5.2 Lar gecenter to edge

1. Pressthedatumkey.

2. Pressthenumberthatcorrespondsto 1/2 thediameterof theprobethatyou
areusing.
(For more informationon probe/datumsetting, see2.2on page5.)

3. Presstheenterkey.

4. Pressthespecialfunctionkey.

5. Presstheup/down arrow key until themessagePROBING FUNCTION?
appearsin thedialoguewindow.

6. Presstheenterkey.

7. Presstheup/down arrow key until themessagePROBE MIDPOINT? ap-
pearsin thedialoguewindow.
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8. Presstheenterkey.
Themessage1.PROBE POS.X will appearin thedialoguewindow.

9. With thepartagainstthestopbar, placetheprobeon oneedgeof thelarge
hole.

10. Presstheenterkey.
Themessage2.PROBE POS.X will appearin thedialoguewindow.

11. With thepartagainstthestopbar, placetheprobeagainsttheoppositeedge
of thehole.

12. Presstheenterkey.
ThemessagePOS.MEASUREDX= will appearin thedialoguewindow.
TheDRO window will show thedistancefrom thecenterof theholeto the
edge.

13. Presstheclearkey.

14. Repeatsteps9-12in this sectionfor eachlargeholeto bechecked.

15. Whenyou havefinishedcheckingholes,pressthespecialfunctionkey.

2.6 Measuring hole to holedistances

2.6.1 Small center to small center

1. Placethetaperedprobeinto thefirst holeto bemeasured.

2. With theprobein thehole,slidethepartagainstthestopbar.

3. Pressthezerokey.

4. Placetheprobein thesecondholeto bemeasured.

5. With theprobein thehole,slidethepartagainstthestopbar.

6. Thereadingon theDRO will bethedistancebetweentheholecenters.

(If there are manyholesto becheckedagainstonehole in oneaxis, it is possible
to check all of themwithout re-zeroing the machine. Theonly time you needto
re-zero is whenyou change the referencehole, the axis of measurement,or the
part.)
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2.6.2 Lar gecenter to small center

1. Pressthespecialfunctionkey.

2. Presstheup/down arrow key until themessagePROBING FUNCTION?
appearsin thedialoguewindow.

3. Presstheenterkey.

4. Presstheup/down arrow key until themessagePROBE MIDPOINT? ap-
pearsin thedialoguewindow.

5. Presstheenterkey.
Themessage1.PROBE POS.X will appearin thedialoguewindow.

6. With thepartagainstthestopbar, placetheprobeon oneedgeof thelarge
hole.

7. Presstheenterkey.
Themessage2.PROBE POS.X will appearin thedialoguewindow.

8. With thepartagainstthestopbar, placetheprobeagainsttheoppositeedge
of thehole.

9. Presstheenterkey.
ThemessagePOS.MEASUREDX= will appearin thedialoguewindow.

10. Pressthe0 key.

11. Presstheenterkey.
TheDRO will now show thecenterof thelargeholefrom thecenterof the
probe.
Themessage1.PROBE POS.X will appearin thedialoguewindow.

12. Placetheprobein thesmallholeandslidethepartagainstthestopbar.

13. TheDRO will now show thedistancebetweenthelargeholecenterandthe
smallholecenter.

14. Whenyou havefinishedcheckingholes,pressthespecialfunctionkey.
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(If there are manyholesto be checked against onehole in oneaxis, it is pos-
sible to check all of themwithout re-probing the large hole. Theonly time you
needto re-probethelargeholeis whenyouchange thereferencehole, theaxisof
measurement,or thepart.)

2.6.3 Small center to largecenter

1. Placethetaperedprobeinto thefirst holeto bemeasured.

2. With theprobein thehole,slidethepartagainstthestopbar.

3. Pressthezerokey.

4. Pressthespecialfunctionkey.

5. Presstheup/down arrow key until themessagePROBING FUNCTION?
appearsin thedialoguewindow.

6. Presstheenterkey.

7. Presstheup/down arrow key until themessagePROBE MIDPOINT? ap-
pearsin thedialoguewindow.

8. Presstheenterkey.
Themessage1.PROBE POS.X will appearin thedialoguewindow.

9. With thepartagainstthestopbar, placetheprobeon oneedgeof thelarge
hole.

10. Presstheenterkey.
Themessage2.PROBE POS.X will appearin thedialoguewindow.

11. With thepartagainstthestopbar, placetheprobeagainsttheoppositeedge
of thehole.

12. Presstheenterkey.
ThemessagePOS.MEASUREDX= will appearin thedialoguewindow.

13. TheDRO will show thepositionof thelargeholecenterfrom thesmallhole
center.

14. Pressthespecialfunctionkey.

15. Repeatsteps4-14for eachlargeholeto becheckedto onesmallhole.
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2.6.4 Lar gecenter to largecenter

1. Pressthespecialfunctionkey.

2. Presstheup/down arrow key until themessagePROBING FUNCTION?
appearsin thedialoguewindow.

3. Presstheenterkey.

4. Presstheup/down arrow key until themessagePROBE MIDPOINT? ap-
pearsin thedialoguewindow.

5. Presstheenterkey.
Themessage1.PROBE POS.X will appearin thedialoguewindow.

6. With thepartagainstthestopbar, placetheprobeon oneedgeof thelarge
hole.

7. Presstheenterkey.
Themessage2.PROBE POS.X will appearin thedialoguewindow.

8. With thepartagainstthestopbar, placetheprobeon theoppositeedgeof
thehole.

9. Presstheenterkey.
ThemessagePOS.MEASUREDX= will appearin thedialoguewindow.

10. Pressthe0 key.

11. Presstheenterkey.

You have now establishedthecenterof a referencehole. Fromthis point you can
eithermeasureaseriesof holesto this hole,or stepdown a holepatternchecking
hole-to-holedistances.

2.6.4.1 Master hole to others

1. Performsteps6-9 above for thenext hole.

2. WhenthemessagePOS.MEASUREDX= appearsin thedialoguewindow,
thevalueshown in theDRO window is thedistancebetweenholecenters.
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3. Presstheclearkey.
Themessage1.PROBE POS.X will appearin thedialoguewindow.

4. Repeatsteps1-3 in thissectionfor eachholeto bechecked.

5. Whenyou have finishedyour holeto holemeasurements,pressthespecial
functionkey.

2.6.4.2 Steppingholes

1. Performsteps6-9 above for thenext hole.

2. WhenthemessagePOS.MEASUREDX= appearsin thedialoguewindow,
thevalueshown in theDRO window is thedistancebetweenholecenters.

3. Pressthe0 key.

4. Presstheenterkey.

5. Repeatsteps1-4 in thissectionfor eachholeto bechecked.

6. Whenyou have finishedyour holeto holemeasurements,pressthespecial
functionkey.

3 Setup

3.1 Changingunits (in/mm)

1. Pressthemodify parameterkey.
ThemessagePARAMETER? will appearin thedialoguewindow.

2. Presstheenterkey.

3. Presstheminuskey.

4. Presstheenterkey.

5. Pressthemodify parameterkey.
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3.2 Changing resolution

1. Pressthemodify parameterkey.
ThemessagePARAMETER? will appearin thedialoguewindow.

2. Pressthedown arrow key.
ThemessageCODE NUMBER= will appearin thedialoguewindow.

3. Usingthenumerickeypad,key in 95148.

4. Presstheenterkey.

5. Pressthegotoblockkey.

6. Usingthenumerickeypad,key in 32.

7. Presstheenterkey.

8. Pressthe minuskey until the valuedisplayedcorrespondsto your desired
resolutionusingthis table:

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

9. Presstheenterkey.

10. Pressthemodify parameterkey.

3.3 Calibration

RaytechMeasuringSystemstypically recommendscalibrationof yourmeasuring
systemonceevery year. This seemsto be in accordancewith mostcompanies’
quality programs.Whenthe time comesto calibrateyour tableyou have a few
options:

� Bring in anoutsideserviceto performacalibration.They will havecertified
standardsandbeableto providecertificationfor your records.
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� Haveaninternaldepartmentof yourcompany performthecalibration.This
leavesyouwith theoverheadof maintainingstandards,but if youhavethem,
this is theleastexpensivemethod.

� Have RaytechMeasuringSystemscalibrateyour table. We usea NIST
traceablelasersystemto calibrateyour machinesin our plant beforethey
leave,andwe usethesamelaserin your plantto calibrate.Theonly draw-
backis, we’renotacalibrationservice,andasaresult,wearen’t asequiped
to travel on shortnotice,andourdistanceto your facility mayrequiremore
travel.

Thefollowing instructionswill beusefulfor eitheryour internalcalibrationor for
anoutsideservice.

3.3.1 Clearing old compensationvalues

1. Pressthemodify parameterkey.
ThemessagePARAMETER? will appearin thedialoguewindow.

2. Pressthedown arrow key.
ThemessageCODE NUMBER= will appearin thedialoguewindow.

3. Usingthenumerickeypad,key in thevalue105296.

4. Presstheenterkey.
ThemessageCOMP. AXIS = X will appearin thedialoguewindow.

5. Pressthezerokey.
ThemessageDEL COM. AXIS X will appearin thedialoguewindow.

6. Presstheenterkey.
At this point,all of thecompensationis clearedfrom thereadout.

3.3.2 Acquiring new values

Usingatraceablestandard,acquirereadings.If youareusingahardstandardsuch
asgageblocks,micrometerstandards,etc.;usethesmallestincrementavailable.
If usinga lasersystem,acquirereadingsbasedon thefollowing table
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MeasuringRange MeasurementInterval PointspacingFactor

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 beenteredasthecompensa-
tion points. If you areusinga hardstandard,you mayhave to averagereadings
aroundthecompensationpoints.

3.3.3 Entering newvalues

1. Pressthemodify parameterkey.
ThemessagePARAMETER? will appearin thedialoguewindow.

2. Pressthedown arrow key.
ThemessageCODE NUMBER= will appearin thedialoguewindow.

3. Usingthenumerickeypad,key in thevalue105296.

4. Presstheenterkey.
ThemessageCOMP.AXIS = X will appearin thedialoguewindow.

5. PresstheX key.

6. Presstheenterkey.

7. Pressthedown arrow key.
ThemessageX = FCT(X) will appearin thedialoguewindow.

8. PresstheX key.

9. Presstheenterkey.

10. Pressthedown arrow key.
ThemessageDATUM X= will appearin thedialoguewindow.

11. Hold theprobeagainstthestopbarandmakenoteof thevalueshown in the
DRO window.

12. Usingthenumerickeypad,key in thevalueachievedin step11.
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13. Presstheenterkey.

14. Pressthedown arrow key.
ThemessagePOINTSPACING X= will appearin thedialoguewindow.

15. Using the numerickeypad, key in the pointspacingfactor from 3.3.2 on
page14.

16. Presstheenterkey.

17. Usethedown arrow key to proceed.Usetheup arrow key to goback.Enter
into eachpoint therespectivevalue.

18. Whenyouhaveenteredall of thevalues,pressthemodify parameterkey to
exit.

4 Accessories

4.1 Squarenessgauge

Thesquarenessgaugewill allow you to checkoneedgeof apartto anotherto see
if they areperpendicularto eachother. To usethesquarenessgauge:

1. Placethepartagainstthestopbarsecurelyandevenly.

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

3. With thesquarenessgaugeat thestopbarendof thetable,setthedial indi-
catorto zero.

4. Move the squarenessgaugedown the lengthof your part. The deviations
will beshown on thedial indicator.

4.2 Diagonalblocks

Thediagonalblocksareusedto checkcornerto cornervariationon parts.To use
thediagonalblocks:

1. Placethe diagonalblock with the baseinto the slot of the table,with the
baseagainstthestopbar.
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2. Placethediagonalblockwith theholeover theprobe.

3. Placethepartto bemeasuredbetweentheblockssecurely.

4. Pressthezerokey.

5. Placethepart in thediagonalblockssothat theoppositecornersarein the
blocks.Thedeviation will bedisplayedon theDRO.

4.3 Profile gauge

Theprofile gaugeallows you to checktheflatnessof sheets.It alsohasa square-
nessgaugeattachment.To usethesquarenessattachment,follow theinstructions
in section4.1on theprecedingpage.To usetheprofilegauge:

1. Make surethat thepartyou want to checkwill clearthegantrythroughout
thetravel.

2. Bring theoverheaddial indicatordown to makecontactwith thepart.Typ-
ically, this is donein thecornernearestthestopbarandtheoperatingside
of thetable.

3. Setthedial indicatorto readzero.

4. Move the dial indicatorandthe gantryover the surfaceof your part. The
variationswill beshown on thedial indicator.


