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MEASURING APPARATUS AND METHOD CROSS REFERENCE TO
RELATED APPLICATION This application claims the priority benefit of
Taiwan Patent Application Serial Number 097117084, filed May 9, 2008,
the full disclosure of WhICh is mcorporated herein by 5 reference.
Background resent invention
generally rel ToFre ularly to a
measuring apparatus WhICh ut|I|zes a top surface of the Work piece to be

to replace a bottom surface of the Work p|ece and to be acted as a second
meabigrifigp deitiaeeslaimerdin treodetdrnpidnel afiiviie Repréutdisasipthderial
NudiREKPIeCRQientdnvibe same difealipBisdoReserRtiah &f the.Balaleddith by
Currently the shapes of the electronic products must be measured after
refel§Btronic 15 products are massively manufactured. For example, the
thickness of the electronic product must be measured for judging whether
the electronic product mpaisthenearirmarhebstandard size of the
product or not. However, an inspector who works on the production line
1 Fiellyf ihedmemimasuring tool, e.g. a vernier caliper or a separation ruler for
measuring the thickness of the electronic product. Thus, this measuring
maRRSF R EREIhES AT AL T SD R Tk CReRTy BE ﬁ%’&%‘?‘ﬁ?@&'ﬁbﬂ@ﬁe particularly
o exremaly ahpsthermaiel théreesecd toakerrof do v hiltrpate apesatied & eofirst
to happ when for use the measu r|n ool, e.g..the vernier
measuf]p rSlg?at e seépr%:]rlalt%%gl ruler. Ec‘%‘é“élr%fm there e%l((fgté1 é’% r%)ed Yor-° of the
worreEst Hpd) s ardtdsandesreth §ee aab kirdicso liseeithde datum plane and the
top3RONR-phentioned, RuIgmsInR-SuRMARBhthe Invention Itis an object of
the present |nvent|on to provide a measuring apparatus, which utilizes a
omspirfact ¢ gdagggrispiece to be acted as a first measuring surface, and
further utrlrzes a_datum plane to replace a bottom surface of the
wdrkipigbe Hiastsnse Qtdy s ercoRPIHiERSiHthGSestE ey RBFiF GHEOnic
prod@tymrplangiang thedapstudaceeidthenplorkbpieceasie R itdhcirsain eroduct
muﬁr:reﬁgst}d?reg St{thc?r%? {88 [DeZRUAN0.APRATAIIS can wastly, fastand comectly o
standard size of the product or not. However, an inspector who works on the production line

only uses a measuring tool, e.g. a vernier caliper or a separation ruler for measuring the
thickness of the electronic product. Thus, this measuring manner does not conform to the
efficiency of mass production extremely. Furthermore, there are a tool error and human

operation error to happen when the inspector uses the measuring tool, e.g. the vernier caliper

or the separation ruler.

Accordingly, there exists a need for measuring apparatus and method capabie of solving

the above-mentioned probiems.

Summary of the Invention

It is an object of the present invention {o provide a measuring apparatus, which utilizes a
top surface of the work-piece to be acted as a first measuring surface, and further utilizes a
datum plane to replace a boitom surface of the work-piece and fo be acted as a second

measuring surface, wherein the datum plane and the top surface of the work-piece orient in the
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thickness and the warp degree of the work-piece so as to conform to the
efficiency of mass production. In order to achieve the foregoing object,
the present invention provides a measuring 5 apparatus for measuring
-the thickness of at least one work-piece to be measured. The measuring
sorBRARIANS 1NeA55,2 Measuing IS AN, 0anNna IoVISen T Bl aucs
_measuring fixture inc Udes atleast one carrier tnit for accomm%é%eﬂng the
thl%ﬁ%-méd%? THEP cleiest efrfe inerdeeca ¥arfyingediirant aheatlisieptarnd. mass
prodiR@dgarrying cell is adapted to carry the work-piece and has a carrying
surface adapted to contact a bottom surface of the work-piece. 10 The
daturrdtanedshoutwbed@xeengdechiromithevarnying aelbriyecdaizsna plamering
app@th@ P SLfass, oldhe;warksRiece erientin the Rame.direclion. /NeL8 iSA.
predetermined height difference between the datum plane and the .
MRS BAIAA DN e FRTS i M AEUFAIBRS He GRtferEYice fdiindepasuring
fixthetwelenethe toptsufaceiof thie faarkepieaedantbthe datumpiglaneThEh@rrier unit
: i 2vice IS t thefop.surface of the wark-piece an
e B e e R g e
WO SN CRIHESE SR WhikeFidteorsasalt urited byiase oSikaratiopiece.
Thoddhe predaterminedheight diferescaransbtbal measiwabiheidht top surface
ot iference; Comparedyity theprior ary e presentinvention utiizeg the
O SO S WOk it 13 58 ShtedRs & fArBl FHEaBiinty Sismclssere
betfipeh @reutilive e dadiin plaredour@ptasedtiebhottomeseufade lnfighedifference
forMA keRiRER BOEh IO he.actethasaeaRd measiing sidacern@QWhEeRvice

. the datum plane and the top surface of the work-piece orient in the same
'S SHRRIEHIEN SFANYS tRR SHEREWiN Mative S e BeARRn g gBY R fttgauire the
mepresentlivigentidieease vabtiypfadte dndceryedtipeaneaseredhés thitkihess by the

surdditne WALR, degres; of fhe werkiRiese &%ﬂ%@a&@%%eﬁggh%iﬁﬁ%& nic

product, e.g. flash memory ¢ard, secure memory card, etc), whereby this
MeaskiFiagi mamat.Camneanforma tadhaefficiansy afimassiRreslclion.23f the

O%be for%;gingc,ta well stadditional obfLects, fc}aziltut{les gl d ad(!‘an&ages f
OGO will Do more APPAIGnt M (e Tolbwing StaiIsg (2t plane to
reples chiptiotpnviichoproicbe dewithereferdnedetoctid accormpelnyiaguring surface,

whEAWVIRO 8 Brief IR serintion g ihe Rraminos &ilGy ik S A RETRRECUNE ViEWAhn.

a measuring apparatus according to an embodiment of 30 the present
TR B RIES 2 TS RS PE CHORNABWESTS ABS FgPikRiFa LB R fost
andherembodiment dfcthigciprasent itventipndegree of the work-piece (the work-piece

can be electronic product, e.g. flash memory card, secure memory card, etc), whereby this

measuring manner can conform to the efficiency of mass production.

The foregoing, as well as additionai objects, features and advantages of the invention

will be more apparent from the following detailed description, which proceeds with reference

to the accompanying drawings.

Brief Description of the Drawings

FIG 1 is a perspective view of a measuring apparatus according to an embodiment of

the present invention.

FIG. 2 is a perspective view of a measuring fixture according to the embodiment of the

present invention.
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2 FIG 3 is a cross-sectional view of a carrying unit according to the
embodiment of the present invention. FIG. 4 is a plan view of a carrying
unit according to the embodiment of the present invention. 5 FIG. 5is a
cross-sectional view of a carrying unit according to the embodiment of the
Present joyenian, shauing (nereiat diferenge heteen e AAHIRIARG.
and the carrying surface is zero. FIG. 67is a cross-séectional view of a
presgaFiisgtigRit and a scanning device according to the embodiment of the
present invention.. 10 FIG 7 is a plan view qf a carrying unijt acco:gdi to
ek BRI 8t PP ENTONE g O gt
invgdirying unit according to a further embodiment of the present invention.
FIG. 9 is a flow diagram showing a measuring method according to an
erhBediehtOFs TE-HIaP e il AVAIEBY. DEtATE B deriptisrisiifgnt of the
prefefiefarcad dnmbodinent Refgt idigdeddCodwt depic St @RSEIAAY the carrying
surApparatus 110 for measuring the thickness of at least one work-piece 102
fle.g. fiash memory card, secure memory card, etc) to be measured
acericingdoraR-snhedirnrat Aftherpresent Ivenionif BRI Qfding to the
thickness_ values of a 20 cross-section of the work-piece 102 can be
emaIAREA Y AR BEYER %hd thus the measuring apparatus 110 can

MEAEHEHE AR H89res ofihe WO BIBSE T0Ru IR HISMRASHINY present
~apparatus 110 includes a measuring fixture 130 and a scanning device
mvgyiReferring to FIG. 2, a measuring fixture 130 includes at least one

caprier pnit 132 for accommodating the work-piece 102. In this

i b AT o R I e e
invegmies132, which are adapted to carry the work-pieces 102 and are

arranged in rows and columns. The gap between adjacent two of the .

cafrigr UHifs 13 HFET bR pae HTas 8 i Be e a5 pretenthie Sebaimegt of
thegemige 28 from wrong scanning the work-pieces 102 accommodated in

different carrier units 132. Referring to IG. 3, the carrier unit 132

includes a card}figpiediPesaiperidhelasiersed Lowodimenbrrying cell 132
has a. 30 carrying surface 142 and two sides 146, wherein the carryin :
sur gafgglfgéoigl[gjgép% Gﬁ%cté SHpsauing apparatus ?1 0V¥0r measuring ‘{ﬁe ch%ness of

at least one work-piece 102 (e.g. flash memory card, secure memory card, etc) to be measured
according to an embodiment of the present invention. A plurality of thickness values of a
cross-section of the work-piece 102 can be formed to a warp degree, and thus the measuring
apparatus 110 can measure the warp degree of the work-piece 102, too. The measuring

apparatus 110 includes a measuring fixture 130 and a scanning device 120.

Referring to FIG 2, a measwring fixture 130 includes at least one carrier unit 132 for
accommodating the work-piece 102.  In this embodiment, the measuring fixture 130 includes
a plurality of casrier units 132, which are adapted to carry the work-pieces 102 and are
arranged in rows and columns.  The gap between adjacent two of the carrier units 132 must
be more than 8 mm so as to prevent the scanning device 120 from wrong scanning the
work-pieces 102 accommodated in different carrier units 132. Referring to FIG. 3, the carrier
unit 132 includes a carrying cell 134 and two datum feet 136. The carrying cell 132 has a
carrying surface 142 and two sides 146, wherein the carrying surface 142 is adapted to contact

a bottom surface 106 of the work-piece 102, and the two sides 146 are physically connected to
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a bottom surface 106 of the work-piece 102, and the two sides 146 are
physically connected to 3 the carrying surface 142. One of the two datum
feet 136 is mounted on one of the two sides 146, and the other one of the
two datum feet 136 is mounted on the other one of the two sides 146. A
top surface 138 of the datum foot 136 must have enough area so as to be
the easiiygsoarethby theesdahming deviogt? 03 d henoantyingncek d8hantbtiides

146d atH QEJ %@feg' §1§e %@%p% Hytﬁgf@égf I@@“@QJ&@M{B{M&?M@& %Q\m%ides

datum feet 136 can be made of metallic material, e.g. aluminum (Al) alloy.
1460 oPeRREHIBES 18 AR IREY P80 LGP HATAFPAISH 456 XA HEaehsily

sca@feélk@ll&y bgaﬁemlgnﬁlﬁgaelsz@f CORaputersaided d%bgﬁ teADYum feet 136 can be
ter-ajde AM) tern cal contr,

lmeg ?ﬂf hmsgee mac W—%% r‘%lt}ﬂrnt g?rﬁ%‘rz t e carrylhg ceﬁolégmaecn{%hc

maméldam rﬁltf@@t%@éhﬁlbé mdge ﬂet@f%ééﬁémt%%@?ﬂeléz e St feet

13@%£&3&amweﬁammaiﬁgt 136 ischitiaef plastismatatialiely &pastivAn),

njectio olding machin ferrln to FIG. 4, the carrj it 13 further
com RTINS ARG CaaN e AL EoP e e it e

madenlﬂ@@"fm d&tutiephare megmmhg toph mfamétnﬂdat)mrﬁ@w\léﬂ@pnebemade
of p’l}%(pﬁlx%hm Lm'?‘ %WK%GQQQJM@Q@QQ{% FA¢69diNg R g}%lastw material

measuring 15 manner in the prior art, the top surface 104 of the
by drRUSiE e e first measuring surface, the bottom surface

109@9&%‘11 Workepieag 102,18 agied #s 1%99”%5‘%?&5& %‘%fgag%fo ivr}uch is

the top surface 104 and the bottom surtace 10 lece

outyidehpifsep dsite tgireatiog. b weler T be dafdmpiaer they mishstmngiisgeids of

the k310pthe preseshdnyantiomdiadapsuase 4046 the wark:piege 104ising
acted as a first measurin urffanoc4e fa dth datum Biane %% 139 eéﬁlaces )
ma{Wé’-’B%aPerﬂ“soar Soa LB BF TS work pisciPToB SR 16 Acteda® & St Sigeine
surfaeaduringosusfsioes tﬁér@b&wsﬂypfast %&Wﬁé@ﬁ;ﬂﬁma@@ rigstirag surface,
andVREKHYRER1020 Regardingeac ik piece thO e, Reanbing Aavice deie

is adapted to scan the top surface 104 of the work-piece 102 and any
dirghiigl: pSIREC BT HRE ST SUtAce S 948 redis gt Fo0E PoECTHENIR e o7
surpeintSonitie taplspidact® 138cofthe ajﬁtméeeirﬂm’g&xiﬂiams antrichn gﬂﬁtfml’plane

13‘; ﬁqg(leerglﬁg E%go%% : %""1‘6‘@ o]tgﬂ?e I'h ng i%%%e%i% % YR measurmg

ter of gravity of the work-piece 10 ereb the atum ane 139 can
smmss‘t%?ﬁﬁ%}nyaé%wé@ﬂﬁé %ar?yrﬁgr@m%é@ @aszéy@@ﬁwg@%o FIG. 3 again,

there is sapr red ter ned hei glfference (grst heig t. dif eren ce Hazl

g &4c ece Carnnin CVICE SC the to
betweeh e datuii p 8565130 aRg tha Eiy Y Surrace 1 Othere f&e4oP

sunfaeasirtatlheightrititfeion @@ctmcmmmgm dﬁ‘técdnpedﬂ’@efx)mﬂedf the datum
feel?qgw.ee@h%‘]mqa%g%he top surfaces 138 of the datum feet 136 forms a triangle for

defining the datum plane 139, The datum plane 139 can covers a center of gravity of the
work-piece 102, whereby the datum plane 139 can substantially covers the carrying surface
142, Referring to FIG. 3 again, there is a predetermined height difference (first height
difference H1) between the datum plane 139 and the carrying surface 142, and there is a
measurable height difference {second height difference H2) formed between the top surface
104 of the work-piece 102 and the datum plane 139, whereby the thickness T of the

work-piece 102 is calculated by the summation of the first height difference H1 and the
second height difference H2.
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30 104 of the work-piece 102 and the datum plane 139, whereby the
thickness T of the work-piece 102 is calculated by the summation of the
first height difference HI and the second height difference H2. 4 For
example, work-pieces 102 to be measured are firstly disposed in the
carrying cells 134 of the carrier units 132 of the measuring fixture 130

(shrowexim K wa)k-adathBiedsuingsuicduie T30 sixouated o @amrying cells

measuring platform, 112 (shown.in ElG. r I )
e e D o e R e
fixtyyhd by masstey piotkopieseng o2& EB Ve ety Anddsition 10batethtipgaTiring
plaiRerScanpingedeviemd 46vidhen itheden syriaae H4afeaebiwrikmiesg by
02 s.canli\(%di and any, three points of the top surfaces. 138 of the datum
cacho Ry TR S Soimad TSt fefiniy the WAt Piahe LS8 LW S 165, 4) <™
the Ripatiyiascihed:signais-arectréismitehtd. ambmpter forgaldulating thrgces
1380Gigkt afihe £QR 1syHiAce Midolthe-wars-Riece192,And the Arioht Afthe 4).
datum plane 139, whereby the 10 thickness T of the work-&‘lece, 102 is

Fingle GRAMRE LT EHE sUMATBRIGE theé Mt RUhPaItRTEARS HFdIRtEthe" te ©or
surBeeoiid height differgince 12 (shohwn RIEIGo 8)hé refenalpiynéf 136, dabureby the

thicgélﬁgegm% and fne;carrying §HE(ﬁi&%&%d?ﬂ%ﬁﬁ%ﬂ%‘Pﬂﬁeﬁg@hé@ﬁtféﬁg%ce

rence between the datum plane 139 and the carrying surface 142 is
H1 zeeptheesegoadhiriRheddirartnévisivpided 1$o2)is teltiaRintibifedries plgne

13Dehwerndhe/top surface40khof the werkipiese 1R2mandithgfiddabdieen the
lane 13 hown in FIG. 5). Ref o FIG. 6, a pi 22 of.the

(S : ing t ickup hea
oo R S AP T4 SrReaie) e e
0% catertarghe dofaisecs ddhhitgede et apeuigaes Utifzel the vipansivitid 01 24d the

datithichdransmits.signats;te,the work-piece 102 and the receiver 126 which
receives the feedback strength and time of the reflected signals for

caIRufatimg_th eletghtyaftipeh 20! to)3 sﬁﬁmaﬂ:@m@ﬂea@qiwbh_kc-lpm@ $19Zsmitter
12804 dhe height qhihe gatum plane 139 The SIgNAls FRASMHedhY, Bfize e

transmitter 124 can be laser beams, optical beams, infrared rays or ‘
g s N WEvEs iR ettalifdht Fetheirasdfbeamdertrd Gptled which
recBRaMBetraRsmittecyvh tha tiansmittekA24caradinited taltbriEesignetier the
scapning.device, 120 and th attering of the.laser peams or the optical
o e S R O B R0 00 g
traf @ittadd thethe daimdmd dird éforrof thdasse eivemd. 26piivab temmoneithenh REs or

unHegirRes vk the.datum feeld36 of thercarighMois 32,9t the Measkingted by
fixture 130 has an L-,shatped cross-section, the argi%Ie between a first inner

thes‘ﬁ?f)éfggﬂgli é%ddaéeééﬁ%??d ‘?ﬁﬁ‘éﬁ%ﬁ%{} féfzsfsﬁﬂgg vice 120 and the scattering of
the laser beams or the optical beams, the angle 6 between a transmitting direction of the
transmitter 124 and the receiving direction of the receiver 126 must be more than 20 degrees.
If the datum foot 136 of the carrier units 132 of the measuring fixture 130 has an L-shaped
cross-section, the angle between a first inner surface S1 and a second inner surface S2 of the
L-shaped cross-section muse be equal to 90 degrees plus a leading angle “A” which is more
than 20 degrees, whereby the receiver 126 effectively receives the feedback strength and time

of the reflected signals (e.g. the laser beams or the optical beams).

Referring to FIG. 7, in another embodiment, the carrier unit 132 includes six datum feet
136, wherein three of the six datum feet 136 are mounted on one of the two sides 146, and the

other ones of the six datum feet 136 are meounted on the other one of the two sides 146. Two

5
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L-shaped cross-section muse be equal to 90 degrees plus a leading angle
"A" which is more than 20 degrees, whereby the receiver 126 effectively
receives the feedback strength and time 30 of the reflected signals (e.g.
the laser beams or the optical beams). Referring to FIG. 7, in another
embodiment, the carrier unit 132 includes six datum feet 136, wherein
setsthfdraf phatsid datumdett 2B6haremsotnted I8 ohtofithentivet Sitle S5 fwo
riafd1Es WP 1 0tREL AR LD BI5H JAUMHERL KRR PUHED I IR CfRESer of

one aof the two sides 146. Two 5 sets of three points (i.e. six points) on the,
erayy Qe cEETBE St e dahsﬁwééﬂ%ﬂepfa?ﬁﬁslﬁpﬁcfom@%@ g 137"
andtwhere_iatumquﬂane}slelﬁ_@gﬁdtff@éﬁhe(dﬂrmu heiglang 3R ctle fanentenaden the
top gﬁ?f\ékté/ 1‘?‘4‘9&1‘{%0&{2!8(11%‘2?]31%% -J&‘%&%Qﬁ&%{mﬂﬂ%ﬁ&%@? \(/%%%b%(?

atum plane 139', and there is a measurable height difference {t |§§ncmess

T of g Ricifidren cB2HSTFoHAKH Pethfearnrionsp badstdae sifpence Hl and
the Bk HRigked H@2-andibesmeandetam plang: LB3Qinwirerebys the thickness fabes

of the work-piece,102 is calculated by the symmatjon of, the first height
o T e T A Y B eemen
(i.ecatopropianes wegoh teatoposurices desgrapithe. datum feet 136 can

im%rovably solve the problem of possibly failing measurement (i.e

er

Hete mSﬁuﬁeéweﬁﬁ*ﬁésﬁag@raff&nivﬁglaawwa?aéﬁ%l}liﬁ(ﬁeé@tﬁwgfw

136ouRtEIBiR affllm&thk&r dmizotiimientath encardronnihd 32thaclud egdde idadndthe
othé?%heg'%@ 1h‘é’h}%r %%?ufrW?eaf itﬂweaii% @n@@ﬁ‘t‘é@ ég%ﬁégl@le@rgn@&?gé?g{g Qi(%@qg . AL

the two sides 146, and the other ones of the ten datum 36 are
leagh, BifReqtH At GIHREHGH E-of th&Whd St es ke, 2¢: BasEthrddlyaesrgfts (ie.
eighf@epPRINISH Be abJ0ASLEINEIPRAINTS), BignSI¥58 5% QEHACEOIMNS (ighes. All
ighteen points) on the top surfaces 138 of the datum feef 136 define si
o B e S o R T B R B o
a Mgy Rapistel ae2afhbesattminsiamel formreta dHéarncatimr b beiehtaditersere H4)
forised MeRsYrahleheightdiffesengediouwrtatigight ditferenes HbhfAmes piane,

between the top surface 104 of the work-piece 102 and the mean datum
B WS e

{iSHBESPIBT five Work el PH21E CaRAEELbY hE™!
heightndiffetiore ¢f theditst heightediffieldhcenttHEnghhedfouRGhBighAs the amount

of QHIRIENSEHA(FROWRLIN F G Sh S 46 ATOUAL 2Q of datum Bl@ﬁ%%ice?r[ The top

increased, at least three datum planes (e.g. six datum planes) on t t(?)'l'
plling

surliiraded 238 e St Te st IBRIQMA D FoVAbIYe oI S ecp rAsTabH

mepassibiy faliagemeasiyamediiecalsesof Thly fuwe dalurenphanes The of the
aps en adjacent two of the datum feet 136 located on the same

o YR R R BhIE S D S e

feeh 476 frianbfstmpeuebtsratiipierinabetvey e bljstenttive of the datum

feel@tMbcated on the same side is between 1 mm and 2 mm, and the heights of the datum

feet 136 are more than at least 1 mm.

Compared with the prior art, the present invention utilizes the top surface of the
work-piece to be acted as a first measuring surface, and further utilizes the datum plane to
replace the bottom surface of the work-piece and to be acted as a second measuring surface,
wherein the datum plane and the top surface of the work-piece orient in the same direction.
Thus, the measuring fixture and the scanning device of the present invention can vastly, fast

and correctly measure the thickness and the warp degree of the work-piece (the work-pieces
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25 feet 136 located on. the same side is between 1 mm and 2 mm, and

the heights of the datum feet 136 are more than at least 1. mm. Compared

with the prior art, the present invention utilizes the top surface of the

work-piece to be acted as a first measuring surface, and further utilizes

the datum plane to replace the bottom surface of the work-piece and to
can g sletEgris Hosiein g n Sa8URRBSYirfaEk sSORHBREIANthEWakith plasebatys
mediRiiGMEkHEACR COMRE WA lnPigEE RUEBE Htbeisameaddirection. Thus, the

measuring fixture and the scanning device of the present invention can

vaBtiig;fagticalidichrie deydneasareuthe thickné ssiap ththeswanmedgres of the
predif WOLkrRIECEr(he WArkiRISEe %R, QAT HR S HRCH ORI RIDANC S8 GriflA S ure

~memory card, secure memory card, e_tcg, whereby this measuring manner
includes AURST ARG SR G S B ML T BART it et hAGte fefesn glafte, the
carglepictst aameastring sethodiusiaghelaredsuingfiktutendédesrpresent ving
i ion.. Fir ri iXtre IS provi in the me ing.. .
e U, L S S Ol
suriggpryinbeeelt 5 & tatis-piaisds tiwresidyhg e shhare L dhrnfipigia titaeerying
surfl@ etatdon Rlaneis Quivarst extandedifromphescan ying: sella apdstnrce is fe
redetermined height difference between the datu

i t lane an e
WOLK-DIece orent in the me (Ill’%(itlon ang %ﬁere S a. measur%;ﬁe %GI§§ CH crence formed
carryihg ‘surface. Then, at least one work-piece’is disposed in the carrying

betgedh; Wherpintheccdrijingesurfacambitadiuanidtem Sidackcofaive plane and
the WRrKiRieCET thevdatum Rlaneand.a {oRssHHass b &, LA waikRigse afece.

. in the same direction, and therg is a measurable height difference formed
Finglih R RHE TS bR ake GPIFE wg?ﬂ&b%@&i BhE e BRaer ae PRk d
heiglatuifiepiareeaad chd hectop gl facehotitliervwoek - pheckralrty, sdahndaiso gigrioand

the %gggaﬁg the,measerap'e et AIterancs. fall. &SRS QLB e and

work-piece is calculated by the summation of the predetermined height

the (iFEYBRCEHRS tHe?Ritaktr 5 S METyHE diffdhe ntelersterab e ibeHiigdiprence

betplanenansh 1Sthe eayngisylfacambayvediensame height, the height
difference between the datum plane and the carrying surface is zero, i.e.
theltisickmess ofltHervorkapiecesidahevhsighteditferienide chutwtesdnalie wyprying

surBldifaceof thewark-pigteandhe datimpliane.Thecanying GRJl dthete: is
has two sides, which are physically connected to the carrying, surface.

moypied AHABF BhiPSURRS IR IR TRG Gty Feht, Bm B ThESD Dt rethe
othis &0 nicnted sdeenclaftthertwe sigesrant:tite aihep enézofsthbiiwdatum feet

are SRR S S LIS ARt AN IS, QIRGE ARG, OF LG A Sidgs, Furthermore, any

three points on top surfaces of the datum feet are scanned so as to
defingdhen dalumRlanenky HesiNg Al SeanNNiRg ARMIERits preferred embodiment, it i

not used to limit the invention. [t is to be understood that many other possible modifications
and variations can be made by those skilled in the art without departing from the spirit and

scope of the invention as hereinafter claimed.
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Although the invention has been explained in relation to its preferred
embodiment, it is not used to limit the invention. It is to be understood that
many other possible modifications 25 and variations can be made by
those skilled in the art without departing from the spirit and scope of the
invention as hereinafter claimed. 7 What is claimed is: 1. A measuring

Whiitiselatmed dtising at least one carrier unit for accommodating at least one

work-piece to be measured, the carrier unit comprising: a carrying cell

L ARG S TR CARY TR HdFREh Bt AR I HeE SRR RRY Wiligetid et one

vadapied toteontastralibbtionn surfaceoofpfrenwork-piece; and a datum plane
outward extended from the carrying cell, wherein the datum plane and a
top SuitEEESFtHGRs RIS Grisfiti thensoskmpiecairadthsning arearsyipe surtace
afipdeteuminedheight wifferennabebneaacthendatum plane and the
carrying surface, and there is a measurable height difference formed
betwedrttheltop surfadesvftidediork-iecerand thé, datemnglanéiutd plane and
Jherabydhe ﬁ@%@%?e@é hewarkipiees & calchlated by JB?@&HM%MEQB‘[

the predetermined height difference and the measurable h eight
deR e orHBNE%TY ﬁ}?&en;%ﬂs}r&laswa"rgfﬁ?e&*fﬁa&?aﬁﬂdmﬁrﬁéfe?nrreﬁaémbie
heatryihiffecaitfUitherHaswwo thides physicalfyticonnaciect¢ortkiateadayingpiane,

vé‘rké‘é@%?e uiDe GRIHIEL UDK ftggthgg&oﬁy@éggsgs SR 'g?geeﬁil% r%él it E&'&% O the

datum feet is mounted on one of two sides, the 15 the two

PRARIHTESE ReIE GiflE TS the %ﬂi@?aéhré%? heigbiviifserese and the datum

%J[Jﬁne is defined bé/ anél threg gm s o surf ces of Ihe datum. feet
} £ Mmeasurin x]tur as ¢laimed i aim rex e car g '}: rther a two
e IXturé as ¢

measu alme n C|€llm erem etermine
Sh:bﬁgmmﬁéken@@q@ezbm tap Winﬁeagfﬁqngtmmqmaﬁmm rF@tainget two

dlerein he datumRIPNRGOYRIS MRS 0f 2R Graitkef HBWAtKRIECSe of
5. The measuring fixture as claimed in claim 1, wherein the carr%agg cell

S PG AT & RBBRSIR Al E3Rnarted thethEocsiiing S i lane s
dedirrié by mityfuntherobampriseswsincdatine: feetntticele of the six datum feet
are mounted on one of the two sides, the other ones of the six datum feet

- dres metiteg Shtiestvrsadioriie twshsigasthhereistermiprddeighpgference

idefined by six points on top surfaces of the datum feet, and the datum
plane covers a center of gravity of the work-piece.

. The measuring fixture as claimed in claim 1, wherein the datum plane covers a center of

gravity of the worl-piece.

. The measuring fixture as claimed in claim 1, wherein the carrying cell further has two

sides physically connected to the carrying surface, the carrier unit further comprises six
datwm feet, three of the six datum feet are mounted on one of the two sides, the other ones
of the six datum feet are mounted on the other one of the two sides, the datum plane is
defined by six points on top surfaces of the datum feet, and the datum plane covers a center

of gravity of the work-piece.

. The measuring fixture as claimed in claim 5, wherein the gaps between adjacent two of the

datum feet located on the same side are more than 1 mm.

. The measuring fixture as claimed in claim 1, wherein the measuring fixture comprises a

plurality of carrier units arranged in rows and columms.
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6. The measuring fixture as claimed in claim 5, wherein the gaps between
adjacent two of the datum feet located on the same side are more than 1
mm. 7. The measuring fixture as claimed in claim 1, wherein the
measuring fixture comprises a 30 plurality of carrier units arranged in
rows and columns. 8 8. A measuring apparatus for measuring the

8. thicknestpfapiedst drrenvorkepiedeetdhbdnase ad re tiathemeasrinigee © be

RRRREAYS CMRHSING & MRASHERG fture comprising at least one carrier
unit for accommodating the work-piece, the carrier unit comprising: 5 a
carryingeeeltibeingtadaptedrioranty ithe woek atdee and faavingatadaying the

v?‘%ﬁ‘&??e%eaﬂ%%?g 19 uﬁqgggg)tn : g):ttom surface of the work-piece; and a
dat d exten

m pfane outward extended from the carrying cell, wherein the datum
plane and; adap:sudacenfthaemkipiess atentditbrsame Bitaetianarrying
there is.a ggede ermined height diffefenc? etween the datum plane and

(i Ao QiBie

the Garing 8lfaces QPR T R h R rABIE WG Hitference

formed befween he.lop.syifacaRhig Warkpy %Qﬁ‘ﬁﬂg 1bg datUmPIR0 Qs um

and a scanning device adapted to scan the top surface of the work-piece
and HRYENIMA BRamETae 44 theatgtireithe tHedstirdbeHefgHt difiretics, s 2
whernebistheihickrass dfthecvoekwpieceris aleuldted hdthe sammatiatce,
of the predetermi ' iffer d easurable height
L TR T
carniifgfcefLiA dheris anvplastiaddphysically connected to the carrying

surface, the carrier unit further comprises two datum feet, one of the two

datu BRI U A BRSO Re SPNLE 0B SHHEES e e SRSt i g
rifaie e feetisaspuntéd oretheabihdretgie oftthentwo sidesvatia théckatsm! the
Rans:is20 defingeiby, any SHEGe RIS QO JAR suHaces R Jhe UM ISR the

wherein the datum foot has an L-shaped cross-section, and an angle
RARNEEIF B2t HHIREF"Shrface and a second inner surface of the L-shaped

ss-section is equal to 90 degrees plus a.leading angle bei re
. t%l?e r%%%lgn%eagga%gus_laﬁ C almecgm.clssu%l'ks whercmqge éraglcglg trl?ral%r has two

than aeg e measuring apparatus as clam nclaim g,
sifse il carrirreedt fiptharnias sWécostBidesTishysitdiyes rmesstagowo
hesaEryYiRg: S fRchy IR GArfief WnNHAWNES ComPISRS S¥ sHRUMIeLT one of

hree of the six datum feet are mounted on one of the two sjdes, the other .
t{é’% évsvc cflamm %Ieetdis r%ounte on the other one of the two 51edes, anc! tge datum plane is

defined by any three points on top surfaces of the datum feet, wherein the datum foot has an
I-shaped cross-section, and an angle between a first inner surface and a second inner

surface of the L-shaped cross-section is equal to 90 degrees plus a leading angle being more

than 20 degrees.

10. The measuring apparatus as claimed in claim 8, wherein the carrying ceil further has two

sides physically connected to the carrying surface, the carrier unit further comprises six
datum feet, three of the six datum feet are mounted on one of the two sides, the other ones
of the six datum feet are mounted on the other one of the two sides, the datum plane is

defined by six points on top surfaces of the datum feet, and the datum plane covers a center

of gravity of the work-piece.

11. The measuring apparatus as claimed in claim 9, wherein the heights of the datum feet are

more than at least 1 mm.



of the six datum feet are mounted on the other one of the two sides, the
datum plane is defined by six points on top surfaces of the datum feet,
and the datum plane covers a center of gravity of the work-piece. 30 11.
The measuring apparatus as claimed in claim 9, wherein the heights of
the datum feet are more than at least 1 mm. 9 12. The measuring

12. ‘Spparatusmsiptaintediirelolaied 8, ey dirvbhesmbasormgrfigtiirducoraprisess a

pﬁrﬂw@#E)Aﬁ@%fﬂ%&ﬂ%@a%rmeﬂmﬁm@nd columns. 13. A measuring
method comprising the following steps of. providing a measuring fixture,

13. wheresinithenmieaistingifixiie tolnpiisesept tfast one 5 carrier unit, the
carrier unit comprises a carrying cell and a datum plane, the carrying cell
has BICafHying BeAfaces theurating planesi g ertiiaed SN tRIePfitmahigast one

5 cHRuYing. ol these isiacprgdelernsinechbeighhsliffeienae hetweenciging cell
hdatum ?Iane nd the arQ{ gnsurfa(;[e dd #?Slge% ?t Iea&t one WorkHot cein
thé Etnfing Cal wherein Re ceafrsrﬁ}}ng%ur KGR COntA e BotBRT Surrace™
pofdthework ipigbeditracd st (mivpsiemiéadaiun toprounfd dee GMU@gls@!\fvmk piece
orient in the same direction, and there is a measurable he| ht difference
formEEPBEREHheTo alrpiss ot the fRBasiceE %B%ﬁﬁﬁﬁymgr?é ace
csaanmiaghthemaiiimcplanehanditheitep, shefdamaf phaawvork-piepessd=as td the
o fsAdie e messuable dRiant dilfarances andcalciating e irkpess ala

ork-piéce by the summation of the predetermined 15 height

befiffere e et thes Ridasuabie eight Uiférentelans. The measuring

method as c§ ed in Ialm 3 Wthereln the ¢ fa'iqé/ 8 cell further Elas two h
side&phySkcally c%h 'Eﬁe QB P S Ol e THOPSH T Tt Ags the
npoReprideketaln dcf&mqma‘smi one of the two datum feet is mounted on one

of the two sides, the other one of the two datum feet is mounted on the

otheFUik B EHBWESIGESOLg ARKTRItsS BEiMs SIPIBHIon St aedprrined

15 Hdattni feehasestcannedssess to:gefidthecelatum plane by using a
scanning device. 10
14. The measuring method as claimed in claim 13, wherein the carrying cell further has two

sides physically connected to the carrying surface, the carrier unit further comprises two
datum feet, one of the two datum feet is mounted on one of the two sides, the other one of
the two datum feet is mounted on the other one of the two sides, and any three points on top

20 surfaces of the datum feet are scanned so as to define the datum plane by using a scanning

device,
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