ANALYZI NG APPARATUS CROSS REFERENCE TO THE RELATED APPLI CATI ON Thi s
application is based on and clains Convention priority to 5 Japanese
patent application No. 2010-231299, filed COctober 14, 2010, the
entire disclosure of which is herein incorporated by reference as a
part of this application. BACKGROUND OF THE I NVENTION (Field of the

I nventi on) 10The present invq@}j@nggg}ﬁg pARATERPAr at us for

anal yzing a di sc shaped sanple to be ana??iég quﬁBas, for exanple, a
sem conduct or wafer or nagnetic disc and, nore particularly, to a
devi ce used in such analyzing apparatus for identifying a sanple

hol der for CROSSREFBRENGIPITE) TR EAXI IR SPPIIOASLIONt i on of Rel at ed
Art) 15In the analyzi ng apparatus such as, for exanple, the X-ray

anal yzer, a vari et ylluf appiplagioholsddrsechan ngddchims i Cosventidino privhity et
that differ fromeach other accordi nﬂ?to tﬁes of the sample to be

anal yze8l hddranese patons appbeatwpNey2010-3362%arfiledOcighen b4 2310y she eutére
si zes and/ of shapes to .he analyzed., If the | e .hol der that doe )
not suit télﬁci%guﬁ%r‘?fit igh léah%qeén tipperposated B fTTEnES Gl AmPRRSORAbs
recogni zed _that_.one or both of the sanple and the anal yzer are often
cont am nat 88PAHHY the use of the unsuitable sanpl e holder |leads to

a trouble i éﬁ%@%%?%ﬂﬁwp@Nt he patent docunent 1 |isted

bel ow di sclosés an y fl'uorescence spectronmeter in which a
read-out hepg]d sf A TaveRshi)n face-to-face relation with a side face
of a cylindrical sanple 25°container acconmodating therein the sanple

to be amal yzed and Bie predesi uientioh @fated @6 aexappiretusaforadidling a disc
identification |abel and/or an anal ytical condition specifying Tabel

i s appl i edshapadhearspldetoshs haalgzed stdle as,afpl exacgiead nemisondubtdr whter or
anal yzi ng apparatus,  can be controlled in dependence on the result of
readi ng petfagngtie digc t aied, r swde opartinelady, to a device used in such analyzing

apparatus for identifying a sample holder for holding the sample to be analyzed.
(Description of Related Art)

15 In the analyzing apparatus such as, for example, the X-ray analyzer, a
variety of sample holders having dimensions and/or shapes that differ from each
other according to types of the sample to be analyzed have hitherto been
employed in order for samples of various sizes and/or shapes to be analyzed. If
the sample holder that does not suit to the particular sample type is used, a

20 probiem has been recognized that one or both of the sample and the analyé;ar are
often contaminated and/or the use of the unsuitable sample holder leads to a
trouble in the analyzer. Accordingly, the patent document 1 listed below
discloses an X-ray fluorescence spectrometer in which a read-out head is
arranged in face-to-face relation with a side face of a cylindrical sample

25 container accommodating therein the sample to be analyzed and an indicium
such as, for example, a sample identification label and/or an analytical condition
specifying label is applied to the side surface of the sample container so that the
analyzing apparatus can be controlled in dependence on the result of reading

performed by the read-out head.
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The patent docunent 2 |isted bel ow di scl osed an X-ray anal yzi ng
apparatus designed to neasure a sanple, held by sanple holder of a
type in which a mask having defined therein a hole of a size (mask
size) appropriate to the size of the sanple is selectively fitted to
the top of the sanple to allow a 5 neasuring area of the sanple to be

exposed through sucthéqlagentAdentim @ tistddhecloat efiscloueuariX-rdy analyzing
| east a surface of the mask is prepared froma material containing a

speci fi c elappardtys idbsignedttenmeadureva simple, thedd dgnpdepiesholidautod type n
zero and which is of a kind differing in dependent on the size of the
mask si ze, whichamashdawingefinas barcina krleafd siga (mpsksizs) apprppriage to

intensity of secondary 0 X-rays enpnati fromthe specific el enment.
[Prior Art thesegeadtitl samplg ﬁa@f‘é@ﬁtws@wf?%ﬁt torthe tpp eﬁﬂeﬁ SHBRICUO Pﬁw a

ol e i S A M R B el 4L TR
o " . . ; .
brobi e adngealipt JBARERL o TBRFMIRER fRE HAE g Fed B 3 Whterial
spectromet Ef:ronp%%ﬁlgoé %g%éei cldiémBAt qRt gﬁ{é&mtwﬁicheifneﬁl’é ntfle 39 WRute or

the sanple to nal is accomodated wi thin a sanple ‘contal ner

and an i ndigi4!gnd YaliciRss of PkineBRelAg iR depEitlcnt bH e sizk eRihemad size, so
| abel and/or an anal ytical condition specifying |abel is applied to

t he sanpl e thgnihei mask shecodrdbadiefernihed Sy npasginy ¢hd mtenkdtyt of yeddirlary
sanpl e contai ner before the sanple is placed within such sanple

cont ai nér, amays ¢reacaing freni thdispeccslehents, for exanple, the sanple
identification | abel and/or the analytical condition specifying |abel
nust be appgPriedArbLitemgiredf the sanpl e container. 250n the ot her

hand, according.to the mask size_deferm ni ng_nmethod disclosed in t

pat ent documnﬁPﬂtWtQQf@mtjh)osg,eﬁ"ﬂé“??&élk Sty g B‘fieslt hﬁulﬁﬁqaéma{lﬁ&
cont ai ni ng e%i@eggi fic element, the content of which in the sanple
is mnute Z nd which is of a kind differing in dependent on

the size of the[tljé%lfﬁdcﬁﬁletnf)tﬁu 9@%@@%@@%%&%&@ H‘p%igs 573

X-rays so t hat e I ntensi rays emanati n rom

the spagi fic el ement; 16ANLBGYBABEER Fohd WRACHY fifort 1@ AMBJiT) ABparatuses
Accordingly, since the use of the mask prepared fromthe “specitic

el ement i s ®sedd Mo tthvedbits probliges d¢cseaibpd clsd.der need be
transported to a neasuring site, where the sanple holder is
irradiated with theln the X-ray fluorescence spectrometer disclosed in the patent
document 1 referred to above, the sample to be analyzed is accommodated within
a sample container and an indicium such as, for example, a sample identification
20  label and/or an analytical condition specifying label is applied to the sample
container. Accordingly, it is impossible to identify the sample container before
the sample is placed within such sample container, and, hence, the indicium such
as, for example, the sample identification label and/or the analytical condition
specifying label must be applied for each of the sample container.
25 On the other hand, according to the mask size determining method
disclosed in the patent document 2 discussed above, the mask is made of the
material containing the specific element, the content of which in the sample is

minute or zero and which is of a kind differing in dependent on the size of the

mask size, followed by irradiation with primary X-rays so that the intensity of the
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5 primary X-rays for the determ nation of the mask size, an extra
anount of tine is required. SUVWARY OF THE | NVENTI ON In view
of the foregoing problens and i nconveni ences inherent in the prior
art X-ray anal yzi ng apparatuses, the present invention has for its
object to 10 provide an X-ray anal yzing apparatus of a type, which

a0 sl bt 00 ROt S et 4] il
sanpl e hol ¢Rterfiffe AR AW BE] C@ldc}érdiﬁ‘%l% st ehd ﬂs@oﬂﬁfetrﬁﬁslég?rdeg%if%&g £6m

before the sanple is transported to thé sanple holder. In

acconpl i sh thdepbeifiegeiengnehis essketialt 41R], pales esince HeN¥angile Héldéheaeed be
present invention in accordance with a first aspect thereof provides
an anal yzi rignspméedtas mheaswang yird, nghare dhe casipdp dwldeanpligadiaked with the
includes a cassette unit conprising a cassette for accommodating the
sanpl e &nd painegysetrays fardhe detgrmnadiontdfdhe tamskisiizen an foxiragueouny of tiofie is
the cassette gnd then generating a cassette identification signal
descri pti v&®@iIfhe di aneter of the sanple to be 20 acconmodated; a

G ST & LT S e ouan
il oh Lo Sapl Sy TaS o AR, ATl OB AP e

transporti alpl t : l; .
sanpl e st aggio%)%ﬁmﬁi C aﬁ'ﬁyzgg%tgpgaxﬁgﬁgéérthﬁﬁ ﬁ@égﬁ%@%@ aga%gllgeibd?ﬁéf)
i denti fiyi ngr&%élzﬁﬂ){-ﬁiy dehBeind Gpparas @f'zb’_t?;lﬁé,eﬁfhﬁﬂl eafhifls héieher the
insertion hole in the sanplé holder or a radially inward end of the
ri ng shapethdiedastadh anchd henplgdderitificatignaabelnpbrethBahalsl prepared from the
identification signal for identifying the type of the sanple hol der

t hat corr espemfis elamenteandi mnwhieh the satnple holler can beeaygbmatidallantensified
determ ning section for determ ning whether or not the dianeter of
the sanpl ellt d mystes of snnBtestbsdorethe pamplesis dtanspeiteil torbe spmpts belder. t he

sanple to be placed on,the pedestal of fhe sanp]e hol.der match with
each other, based Jh G oahSorrI S aDh doraoutt Bhicst akﬁre, PisEsi v gfion,

ot 11 calFoR eghdigiett 37 FE5HdsRPs B8 hofis® ROPE: UGS prorgdseg en
ion. ool | h :
doccr i bea AAvEne) ApIERURY SRS ARNR B incl Sadble AR, inchides,a

that the dpaEeehnffcontitiSAsyl c%sﬁé?t%r%é&ﬂ%ﬁﬁg thé salh?lel%gf ﬁicagsette

and the dianmeter of the sanple to be placed on the pedesta

sanpl e hol gEntifiping hsestibh feadderifiiig a tthge Of ahs Rasdetteemid tent gaRendid §
the sanple fromthe cassette onto the sanple hol der placed on the
sanpl e st agassette identifiditioor siigngl tesdriptiviei of thasimneteofoft the gareplento be
“invention described above, since it is possible to automatically

i dent i 2§ t aecosampiletedoh gemphy hakdes baving dafinadetherain ainl psentioarhadel veitiua

of the i nsgrti on hole in ci,he satﬂ'plde hol der_ or the radially .
1ameter, corresponding to the diameter of the sample, and through which the

sample is inserted from above and including a ring shaped pedestal on which the
sample is placed; a transport section for transporting the sample from the cassette
onto the sample holder; a sample stage on which the sample holder is placed; a
25 sample holder identifying section for detecting a radially oriented end of the
insertion hole in the sample holder or a radially inward end of the ring shaped
pedestal and then generating a sample holder identification signal for identifying
the type of the sample holder that corresponds to the diameter of the sample to be

placed; and a determining section for determining whether or not the diameter of
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15 inward end of the ring shaped pedestal and then to automatically
determ ne whether or not the dianeter of the sanple to be
accommodated in the cassette and the dianeter of the sanple to be
pl aced on the pedestal of the sanple holder nmatch with each other,
the use of the indicia such as, for exanple, the sanple

I denti fi cath Qaﬁlgteedo B8 RinrhbEatBR 3K iR ERBERS ahd 8 Efaeneidiest theGample to
el enment is not 20 needed and the sanple holder can be automatically

i denti fi ed berplacethbh ahe pededtalusethetrahgile hohdersasehewits caclansdipes bastdta
t he sanpl e holder. The present invention in accordance with a second
aspect t henkhotaskete igentifickionsngrabaggneiratgd fpparthe wsssette 1derdifymigngpcsion,
di sc shaped sanple, which includes a cassette unit conprising a

cassette f@ndatheosnmplsgt holder mdentidieption signalsgencraisd drem ihgespmplpi hglder

section for identifying a type of the cassette and then generating a
cassett & i deRtIYINEEGCHANS| gnal descriptive of the dianmeter of the

sanple to be acco dat ed; ,a sanple hold havi ng defi ne herein.a

i nsertion hol e wi {Tlr“&)na wawg%afgyﬁ d%gtr@wed%ﬁcgﬁg@eﬁaogg, frhghe
sanpl e, an h | e .S r f.r V.

el udi ng. &P GHEM Bkl SPR bBrblRS hA e AIRERE B8 Gample to
transport J L hﬁ'ﬁﬁﬁ MK Igﬂé

t he sanpl e%ﬁdg@?@%&a&%ﬁpﬁ?iﬁf%égé@%ﬁﬂﬁh ¢ Pﬁé&rsanp%g% }1 I dﬁb&?lé&ﬁ%m
pl aced; a 3RERleBedtal Bekthd d@npld HoMer $0ath apith Gack R&! it tAnsEsit akéton
oriented end Of the insertion hole in the sanple holder and then

gener atigng taanspomd ehdahohple Frondehé ichisatel omosilgnsdmpler holdenpidcgdnen the
the type of .the sanple holder that corresponds to the dianeter of the
sanpl e to Bemplastade. and a determi ning section for determning

whet her or not the dianeter of the sanple to be acconmdated in the
cassette and the diAseedingto thadirstaspret elghpdreteat vyepHon klesgeeskabgve,

o1 e L R B Vel RS o
i on, : i dentd ficati.on.si anal f

1 RO SERLT O SR PR ROK R A SROIGT R

deter il ngpSEES 1R JEUE SRl oL ! AP % ARSHSOERLE b

'Plhgce{j on theRadsshal 1ff dlbtsraPlie SRhAR' t0TBE GBcohhibdar@nimOiReEassette

and the diameter of the sample to be placed on the pedestal of the sample holder
match with each other, the use of the indicia such as, for example, the sample
identification label and/or the mask prepared from the specific element is not

20 needed and the sample holder can be automatically identified in a matter of
minutes before the sample is transported to the sample holder.

The present invention in accordance with a second aspect thereof also
provides an analyzing apparatus for analyzing a disc shaped sample, which
includes a cassette unit comprising a cassette for accommodating the sample and

25 a cassette identifying section for identifying a type of the cassette and then
generating a cassette identification signal descriptive of the diameter of the
sample to be accommodated; a sample holder having defined therein an insertion
hole with a diameter, corresponding to the diameter of the sample, and through

which the sample is inserted from above and including a ring shaped pedestal on

~{4>-



15 transport section transports the sanple fromthe cassette onto the
sanpl e hol der placed on the sanpl e stage. According to the
second aspect of the present invention described above, since it is
possible to automatically identify the sanple hol der by detection of
the radially oriented end of the insertion hole in the sanple hol der

Ehe. oampl o THC B SRR pHAE WSO REHOR Fol fraiortibE ol SRRE e
sanple to bk PiAERLoRDd ﬂl@%a&?yg@tﬁ%@'er;oiaﬁng@ggﬁgﬁ ‘ﬁﬁidﬁeﬂhe @Eﬁl%b Wh1dBr is

each other, effects simlar ose t he anal yzi

appar at us pt#eddananide lhbﬁieﬁri_@aﬂtﬁyﬁi%s&@i%ﬁrﬂob@@tefctihgta AsRAR} offénfeli®nd
present invention can be obtained. The sanpl e hol der enployed in

t he anal yziofigheppseriadnhobe aotldi sgnple hdlders endtitberagpesrhting at daenjpe daxdddr
i nvention descri bed above preferably has a recessed inlet of a round
conf i gub at identidishtiond signat hﬁ)rdiiémtﬁ%ﬁ;gedhpe@qm aif dhel samplei divlddre that
sanpl e hol der identifying section detects a radially oriented end of
the insert comessmasite thediamaten @f the sgaploto be plasediidng adstermiaingseetion

the recessed iinlet. .and .t hen generates the s | e hol der
dent i 11 calfoRCeIBimE Pttt Rt R Sameler Phahe fATIRLE b pecoiBmgdated

this case, tonagrectd iy e i GeRaRRTE . BrsSa Rl fBineg et fe
ot |P nSERPIEAAet RatdipwihCedcthe:, BESAT GRS LidkSlie ARMGTCaRbn (e,

present invention can al ned. e analyzi ng apgara
accor didg Gen@aedonodl thdechdstt antFARENdeARRECHAdO N NGrRPIRS M der
i nvention may include a sanple hol der replacenent door which is

sel ecti vel ydeapi€ieaton sigha sgsheedted Neorhni the Q&fmpl%ph@l@l@ffﬁﬂént%riﬂgﬂ@eﬁﬁiﬂ?'iﬁ
hol der, so that the sanple holder can retain the sanple hol der

i denti fi cawihoch D tls gviait thiethet detesnimrge séutiotedetespines ehatndhe dbametes of
closed, but invalidating the sanple holder identification signal when
t he sanpl ethfciageple te beascenmmodatest in themassatie. andnthe Wiametes of thehsdnaple to
once the sggpée hol der, repl acerrept door iis switched froma c|os

d
condi ti on Acsh omethes prdestalont the samnle dddsre matele with eaghcother e
h e hol d has b I d. it .i i bl 15
S M R S LR RN T S
signal is ng\éé%hﬁ%ggmﬂﬁg Stt%?e.sarrpl e holder identification is then

again carr t he anal yzi ng apparatus according to

any one of the firu apsnseeonft adaatspekt BP%@ﬁﬁéﬁ;ﬁF éh@é&ﬁ | Q8crivRE

sanpl e hol der identifying~“section, when'the sanple er repl acenent
door is clgsek, ¢ined €t abl godsisivt id ia@forhigcdllyPedentify the sample holder by

detection of the radially oriented end of the insertion hole in the sample holder

20  and then to automatically determine whether or not the diameter of the sample to
be accommodated in the cassette and the diameter of the sample to be placed on
the pedestal of the sample holder match with each other, effects similar to those
afforded by the analyzing apparatus according to the previously described first
aspect of the present invention can be obtained.

25 The sample holder employed in the analyzing apparatus according to
the second aspect of the present invention described above preferably has a
recessed inlet of a round configuration defined in the disc shaped pedestal and in
which the sample holder identifying section detects a radially oriented end of the

insertion hole in the sample holder or a radially oriented end of the recessed inlet
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20 of the sanple holder and then generates the sanple hol der
identification signal. In this case, since the type of the sanple

hol der is identified while the sanple hol der replacenent door is

cl osed, the safety during the operation brought about by the novenent
of the sanple stage can be ensured. In the anal yzing apparatus

accordi ng 4043 @ rafesttﬂéséﬁl;%%}%cﬁa& “enffAcash ﬁgﬁﬁ%% i®ntiPRg the type

present invention, the sanple er replacenent door is preferably

oper ated i Rfithe seReLERGldert thanbbibsdhes 36/l dlankntdel theaphite @bt plaed.
is released froma | ocked condition by a |lock rel ease switch for

unl ocki ng &Eweacia tigs mashasffeem siopidaretd thosaraffordéd Sy, thenarall ydag emppateus
sanpl e holder identification signal then retained, closed by the

anal yst, | eckendilgy ta te pm&iouslyegmﬁbsd]ﬁrah@meet of the nragend anygrdicotadebe
identification signal generated by the sanple holder identifying
sectiond | wbiaised.case, since the sanpl e hol der repl acenent door is

d i h f.id i fyi f th I
hol dor . WHEEt the sa iéﬁﬂﬁz@ra%%étqré% BRI gl R B BRI Ppdgepad
der, reHPBi e A oAl ng” Be Ui
Panal . nofomtty SEane FRBehERFIeRch diag FiMs Advitle HRN: iebBThtRE door
. not" . fe g,
by e movaruat i EleRlvelromAeliof AUt e, HRCUARNIIpRR R F @ SRlble

anal yzi ng appddrakySthaf (R Saipld hodddt ONF r&hid Mg khinple MdMreRAbfication
aspects of the present 1nvention, the sanple holder identifying

sect i ongmayidnat deter thengiinglerticldér teplicains Alooass ey, bar iralidating ghe
at least one of the radially oriented end of the insertion hole, the

radi al | y i sample bohtleofidémeficaiiog sgwgledhqe dessanplartbldenr mgladeinent door is
oriented end of the recessed inlet and operable to detect the )
presence orpahedncén ofuchheassaryphide incki tha semplmpiodddiorepdacementedoen is

Sional | SESEBENHERS A, i ifdocoMungR osoiBo BFRUpSORGIB e bappicEne
ithin th |.e hol detected, . initiati f the. .
dent 1y ng PGRRRE: VORCET of Rt darysH BTHo PAIAET T SGBapBeets i ipaspible to
| | i . )
ol der Paonthpecht ERPIERORER ctiInERInIF SR SHEPLCEBE dRG SRR Signa
accordi ng 40;ARY;dRE £l theSahpleSholaBYiREAARSkIon is then again carried out.

In the analyzing apparatus according to any one of the first and

second aspects of the present invention, the sample holder identifying section,
when the sample holder replacement door is closed, preferably identifies the type
20 of the sample holder and then generates the sample holder identification signal.
In this case, since the type of the sample holder is identified while the sample
holder replacement door is closed, the safety during the operation brought about

by the movement of the sample stage can be ensured.
In the analyzing apparatus according to any one of the first and
25 second aspects of the present invention, the sample holder replacement door is
preferably operated in the sequence in which the sampler holder replacement
door is released from a locked condition by a lock release switch for unlocking a
locking mechanism, opened by an analyst, invalidates the sample holder

identification signal then retained, closed by the analyst, locked by the lock
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20 aspects of the present invention may furthernore include a nanual
| oadi ng node in which an anal yst places the sanple in the sanple

hol der then placed on the sanple stage and then noves the sanple
stage froma | oading position, which is a position where the sanple
is placed, to a neasuring position, which is a position where the
sample is . sanpl.e. . 1 hj

reasur ement AR ArreR RS ESERbl o P RRNR Ao PiebL EnifaRa Y e
cannot be [grqggg sl L ot se r S e

t he sanpl e%g@?omm a%ejcli&vr\}tt {fﬁﬁﬁ ? ﬁcetﬁ%gssfeﬁt fs gCRBﬁ%F%'ﬁgcg?éP%W%a{b}gﬁ
DRAW NGS  replacement dookrfis aétviaR¥entthe §é®eﬁ6@§?f&en_tiﬂ§»i_ﬁ§&h@§ﬁ@' dfith&e&apr:
nore clearly understood fromthe foll ow ng description of preferred
enmbodi ment sholdeey abkn thbeanipdkdnlder @phicenehi doonhtbinighbeac clovpdny iaggin
drawi ngs. However, the enbodi nents and the drawi ngs are given only

f or the5pulgpeked, efid ithénistaias ithe samplechadsdgl meatificatjomsignal; emohonlyt carbthe
taken as limting the scope. of the present invention in any way )
what soever rehghile gampbpholdsr idenpidicgtor beiassamplisherh bupplaedide safefy diring

In the acco ref erence maralf are used to
e

anyin rawings, l.ik

denot e | i képep r@“&hﬁ&]@%%ﬁww pygmentRidhe saple stage can be ensured.
Fig. 1 is a schematdc.,di agr,am show ng. an X-r nal yzi ng apparatus 1
according to a fi r oft B‘reef”gfflyélﬁlgeﬂ%g%n?CC(?f(ﬁiéﬁ:top?ﬁ%e PE\;gﬁt -1{§i;ancc]i
Fig. 2is ' ' | : rane i n:
body of ¢ neeSEACTtekE; O AR BRSSO NRABH, e ShmBRPRAGER ity e Bidtion
schemathC LOR PhileVd R¥H-TORMCO G SREDF SssBRILIE Forf Bdte il?gaﬁ'ﬂ:’feﬁstoén@@pthe
mmin dianmetér, which is enployable 1n the X-Tay anal yZi ng

15appar at ugidifilg-ori@Btdds egd ©@fas ingstibARile,vihevratiRKigNindl 48 Serid6f theé @ing
[1IB-111Bin Fig. 3A Fig. 4Ais a schematic top plan view
show ng t hehgmxipbeelebal dad af adial ysemgited ehd WFQhemedessetl avlett ard opdrakle to
is enployable in the X-ray anal yzi na@ZO appar at us, Fig. 4B is
a schemat i detespths prasancevwrsthsonceyot the saamle avilon dee sdoplesheldapplaced on

100 mmin dianeter, which is enployable in the X-ray anal yzing
appar at us; the sample stage and then generating a sample presence or absence signal. In

U

15 such case, since the presence or absence of the sample within the sample holder
can be detected, initiation of the identifying operation of the sample holder in a
condition with the sample placed in the sample holder can be prevented and the
sample holder identification can be made reliable.

The analyzing apparatus according to any one of the first and second

20  aspects of the present invention may furthermore include a manual loading mode
in which an analyst places the sample in the sample holder then placed on the
sample stage and then moves the sample stage from a loading position, which is a
position where the sample is placed, to a measuring position, which is a position
where the sample is measured, for measurement of the sample. In this case,

25 measurement can be accomplished by manually loading the sample, which
cannot be accommodated within the cassette, or a sample other than the sample
accommodated within the cassette,

BRIEF DESCRIPTION OF THE DRAWINGS
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Fig. 5A is a diagramshow ng the sanple holder held at a reference 25

position in the X-ray anal yzi ng appar at us; Fig. 5Bis a
di agram showi ng the sanple holder held at a |ight shielding position
in the X-ray anal yzi ng appar at us; Fig. 6Ais a diagram

showing a first part of the entire flow of operation of the X-ray
anal yzing apparat Usj, gy vent, the ggasenﬁﬁnwénﬁoﬁ'@m amc%ﬁwlﬁar@ clearly

second part of the enti e ow of eration of the X-ray analyzing

appar at us; ynderstood fidil- thQleﬁ)vﬁ&ﬁlcP&Eﬂﬁhéﬁ'Qﬁ peférédiehtbduienas tHoeof,
entire flow of operation of the ray anal yzi ng apparatus; 5Fig. 7 is

a schemat i oviéragslen sheobjimctibe withutieunecafipdyéng(-drayirgsal Jowever, the
apparatus in a condition to identify the sanple hol der, being

di spl ayed iembodiineptsagndsthet drowirgspdreysden antyhiorXhe ayrlmsalo,lellugtratlon and
appar at us; Fig. 8 is a flowhart showi ng the manner of

i dent i f ji ngxplrnagianpan asinRito bﬁﬁﬂlégne@ﬁ hmﬂﬁm@tb@&f@pe @ﬁéhlﬁymersgnt invention
apparatus; 10Fig. 9A is a dia m show n de
the ref er edB@NYIERY PHAISPRVE: i $<‘éuPef16F<ﬁP85 %(f‘af% R%%ﬁg cFaims.

appar at us;

enpl oyed i it thE %Wﬁgﬁngoq%wﬁgsgl ﬁ‘% ?%F%ngér,lmg}q&ﬁﬂﬁ aﬁ%g‘ﬁ?‘iﬁ%?%ﬂ%nmée
radially | qhﬁx]ﬁ h8£tﬁ1{éeseﬁ8%?§fe%s Ia ddet ected; 15Fig. 9Cis a
g

di agram sh W R sanpl e der ehp oyed in t he
Fig. 1 is a schematic diagram showing an X-ray analyzing apparatus

10 according to a first preferred embodiment of the present invention;

Fig. 2 is a schematic diagram showing an outer appearance of a main
body of the X-ray analyzing apparatus;

Fig. 3A is a schematic top plan view showing a sample holder for a
sample of 200 mm in diameter, which is employable in the X-ray analyzing

15  apparatus;

Fig. 3B is a cross sectional view taken along the line IIIB-IIIB in Fig.
3A;

Fig. 4A is a schematic top plan view showing the sample holder for a
sample of 150 mm in diameter, which is employable in the X-ray analyzing

20  apparatus;

Fig. 4B is a schematic top plan view showing the sample holder for a
sample of 100 mm in diameter, which is employable in the X-ray analyzing
apparatus;

Fig. 5A is a diagram showing the sample holder held at a reference

25  position in the X-ray analyzing apparatus;

Fig. 5B is a diagram showing the sample holder held at a light
shielding position in the X-ray analyzing apparatus;

Fig. 6A is a diagram showing a first part of the entire flow of

operation of the X-ray analyzing apparatus;
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nodi fied formof the X-ray anal yzing apparatus when a radially
oriented end of an insertion hole is detected; Fig. 10 is a
schemati ¢ di agram show ng the X-ray anal yzi ng apparatus according to
a second preferred enbodi nent of the present invention; 20 Fig. 11A
is a schematic top plan view showi ng the sanple hol der for a sanple

of 200 mMmin di arre}:ﬁré: %ﬁ%@%a@ilagr&nrﬂ sthBGri%% raa¥e<1%ﬂﬁ! %5& " fﬁgpégftg%;ﬁ?\ﬁ of

shown in Fig. 10; s a“cross seéctional view taken e

l'ine XI B- XI@Beldtidal ¢ thd 3ray2@bdl gzind 4fphding; Schemati ¢ di agram showi ng
t he sanpl e hol der held at ‘the ref@réhce podsition in the X-ray

anal yzi ng appar at usFigh®@@ i§ 2 HiggrakOshowing a thifd PartlaBthé ehtire flow of
schemati ¢ di agram showi ng the sanpl e hol der enployed in the X-ray

anal yzi ng appeatmnud thé dmayi malyzing hppavaars;t he radial ly oriented end

of the insertion hole is detected; Fig. 13Ais a schematic
top plah view showilig. t/his 8asebpbmatiol diegrahwrshawsngrphe seuicee afnthenX-ray
di aneter enployable in the X-ray, anal yzi ng_apparatuys_according to a
third pref @Ppgneniidr#inin arcondiign wsidsptifiniherfengde heldgr, beips idéisplayed
cross secti.onal. vyi ew ttaken I o%?.t&%*i ne XIIIB-XIIIB in 5Fig. 13A
Fig. 14A i 403 dsplapsrationFrilpaed hiih Xgay ARAIYZHe WMEIHE: held at the
rlgjfr ence position g &hE XpbAnfNANHIRY RERRALY D38l Hedsample

holder employed in the X-ray analyzing apparatus;

10 Fig. 9A is a diagram showing the sample holder held at the reference
positibn in a modified form of the X-ray analyzing apparatus;

Fig. 9B is a diagram showing the sample holder employed in the
modified form of the X-ray analyzing apparatus when a radially inward end of
the pedestal is detected;

15 Fig. 9C is a diagram showing the sample holder employed in the
modified form of the X-ray analyzing apparatus when a radially oriented end of
an insertion hole is detected;

Fig. 10 1s a schematic diagram showing the X-ray analyzing
apparatus according to a second preferred embodiment of the present invention;

20 Fig. 11A is a schematic top plan view showing the sample holder for
a sample of 200 mm in diameter employable in the X-ray analyzing apparatus
shown in Fig. 10;

Fig. 11B is a cross sectional view taken along the line XIB-XIB in
Fig. 11A;

25 Fig. 12A is a schematic diagram showing the sample holder held at
the reference position in the X-ray analyzing apparatus shown in Fig. 10;

Fig. 12B is a schematic diagram showing the sample holder employed
in the X-ray analyzing apparatus shown in Fig. 10 when the radially oriented end

of the insertion hole is detected;
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Fig. 14B is a schematic di agram show ng the sanple hol der enployed in
the X-ray anal yzi ng apparatus shown in Fig. 13A when a radially
oriented end of a recessed inlet defined in a disc shaped pedestal is
detect ed; and Fig. 14Cis a schematic di agram show ng the
sanpl e hol der enployed in the X-ray anal yzi ng apparatus shown in Fig.
13A when the radialg .‘?B,Aeiﬁtae&h%ﬁfhti‘éftﬁ#gﬂaﬂ DRSY ShARinpohe safnlehefdee For
DESCRI PTI ON OF THE PREFERRED ENMBCDI ME 15Her ei nafter, an anal yzi ng
appar at us SUgdingle off 200 exanl Gantterlemployabhl itz iteg Xapiyas@ilwsing apparatus
according to a first preferred enbodi nent of the present invention

wi |l be deswcrohiag icna detdpiefeidyd sapodimetarfithe prashet wsotiomt i on wil |
be made wth reference to the acconpanying drawi ngs in connection i
with the structure Big. 1AB ixarcagssatestipnalnjewppemelosg thilion XEIBXIIIB in
X-ray fluorescence 20 spectroneter for analyzing a disc shaped

sanpl e. 5As HBolWAin Fig. 1, the X-ray anal yzing apparatus includes a

ther ei ‘dd chﬁga o6 dtipher sobinRie BT el 'Zlaf;féa%%?ezﬁ‘&_ﬁfe@ei‘@ &
e o g SRR W APl X 0 2
identification signg o 12569 5&&@@99%% gﬁ%@tsﬁgﬁgﬁ ﬁ%lg}l(}grqg hbftfer%ﬂiﬂlb?ed

S to be accommodated,” a nmaln i he escence

spect r omet p th@XdrA; dda¥VSRE appAafls HowdBirSER) 138, whel a@¥&llly®richted end
robot for transporting the sanple S fromthe cassette 21 to the main
body 1Q0@ ofoftahecessedynlél defiziciancdiss prgigdqreiestal is-det€oted; and For
accommodating a particular sanple S, one of the cassettes 21 that
suits to respecti veFigatfCds aSché¢maio diappam shoeimg thexdmplenhiodeticapoped
i s enployed, and the cassette identifying section 22 includes a

di sposi t i ornghe X analyrimgsapnacatug shawseint Bigo 1 3As whien jbe eadially oriented
detecting unit, for exanple, .a. 5 transm ssive type photo-sensor
assenbl y (W@HB%SCE%%él‘&SdS detegtefosition corresponding to a

particul ar I [ site, and is
oper abl e tAﬂﬁgéﬁﬁTwh@ﬁmﬁqﬁ%@g@ﬁ@@%m}Hﬁhe cassette 21
is placed on the c d j.dent j f ik i ~
ST st CESBHRTHGRAAR EIMP fh MO aRbe g o
en trans inle! £ At rd d. gafihédil bV € At
di anet er o;gntﬁlgﬁlsgcaggﬁe S t% be ggcommdat cf W tehi n such i1 dentifi fgé
cassette 2inwrdtionswel beaksetibed il eptail | qs? imeiy 6f eahpley sedesniptvn will
retained therein. The detecting unit used to identify the cassette 21
may not nedessade lwyitbeeferendeetd the advenpanysnyg dsiwisgs yipecqunotivems evitiothe
assenbly, but may be enployed in the form of another non-contact
sensor suclstmsturé oof eheandpiray amalyzing apparatus, which is an X-ray fluorescence

20  spectrometer for analyzing a disc shaped sample. As shown in Fig. 1, the X-ray
analyzing apparatus includes a cassette unit 20 which is made up of a cassette 21
for accommodating therein a disc shaped sample S such as, for example, a wafer
or a magnetic disc and a cassette identifying section 22 for identifying a type of
the cassette 21 and then transmitting a cassette identification signal

25  corresponding to the diameter of the sample S to be accommodated, a main body
100 of the X-ray fluorescence spectrometer, and a transport section 23 such as,
for example, a robot for transporting the sample S from the cassette 21 to the

main body 100 of the X-ray fluorescence spectrometer.
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15 refl ective type photo-sensor assenbly or an el ectric capacitance
sensor, or a contact type sensor such as a mcroswtch. As
shown in Fig. 2 showi ng the outer appearance of the main body 100,
the main body 100 includes a sanple loading unit 101 for |oading the
sanple S (best shown in Fig. 1), transported fromthe cassette 21

(best shown in 20 R t / [en_ 23 i ng i
on a sanpl e hol der %&a%&éggﬁ{oiag@\%ng I%r}%lg%ﬁ S%?l%;éng’a%la% 9@{&%&%%%;1%29 that
105 for an g SRAP t i k@. a@fg&l- n .
sanpl e hol %Ilel#%te(E%E?Ctshom%lﬁ#r?g?gqt_s??(?\pé%g’ gsgaarrrg)c? emRo erlﬁ df‘aﬂfeter s
repl acenentengfleyed Ofnd fBé cassedte! Rféhtigﬁng%eﬁgnqz GhElgass at dispSsitibAtsite
of replacenent of 'the sanpl e hol der (as best shown in Fig. 1). The
sanpl e 25 |viegte npieugeléctdd kabasteal il didgoded; aopetdctigg ainigl figi egarhple, a
sanple loading unit 101 from above, and the sanpl e hol der repl acenent
door 106 i dransoissivebyype Ipbotd-sensoe clssambly (06t §lwoen) prosided rat R gosition
when the sanpl e hol der replacement door 106 is in a closed condition
and is rel éasespanding foapartegudarstype i the camstie 24t she disposition sitpsand is
best shown in E

ig. 1, the main body 100 al so_jncludes a sagpl.e hol der
(shown in ﬁmsgabll%r@ mtlge}he FAGAIFHG CRSETtRd. t NURER theseasseflar] ip ARG On
83 of a dianmeter corre nding,to di aneter. .of .1t he sanpl e,$.and.
Chrough whitherRelSAETETEE Ship8 a2 dhe sATeue, dRyitne S hunaZ ddfitifes
on which t I [ I g rti
Chercon t ndi 3y eCrlr (s 3F 3, enCPRAR R RGPS UerdiHRBRbR fMenal
sanpl e gt a i | } hal j i
edest o oI L O B B B L e e e i uch
section 35idetifitelt @aidents 211 adihalshiyh | chapétet aachtBfcaiont lg%nhl nabsearady
pedestal 82 of the sanple holder to transmt a sanple hol der
i denti fi catétamedi thpadinf oThe di=tddtingi mgit 1Bed toyideniify tHeecasseatd € 1hmlageriot
8 corresponding to the dianeter of the sanple S to be placed. The
sanpl e hol deeessardlyt beé Yinrieds tec theomazBnissive dype photd-serisor assepably, but may
phot o-sensgr assenbly 30. This transm ssive type photo-sensor
assenbl y 30cicsnpigyed yp thy form pfpnotisy mea-contad sepsq) wieh asg far pxaymple, a

beamin_a direction axially of the hole 81 in.the pedestal of the
ol e Mol dedeciva EE, Gitoentor FoeMBLY i oh ‘ictis RoRCURce gL e
beam havin I . hn the pedestal and is capable
of transm ??Ietﬁgﬁgglfi%g’ﬁ%%?%p%@Eﬁ%gﬁé%fosg‘é%‘: ce signal indicative of the
presence or absenc hef: , t i ot

PrEsence of absenoo PR A ia! DSy bAE 1RE DSl ledlShoehPind Rl body
phot o- sensop agre iy iy $00iihéRdes @ @z!ihlﬁ%pf’da@h? uhﬁuifﬂ)mfoﬁ_@@a((ﬁngfl‘%
exanple, the 1id 102 and'the |light-sensitive 20 detector 32 is fitted
to a positsanple®@bed showhhia Riggh), tsaspatediroanthedelsositd DE (SestRhéwn in
“stage 25. It is to be noted that the sanple holder 8 referred to
above and Eiml yley thetrahgpaut sedticne2dfantlplagingsienn 4 semple boldes 8nast best

sanpl e hol der goi ng . i
shown in Fig. 1, an analyzing chamber 105 for analyzing the sample (best shown

in Fig. 1) placed on the sample holder 8 (best shown in Fig. 1), and a sample
holder replacement door 106 that is selective opened or closed at the time of
replacement of the sample holder & (as best shown in Fig. 1). The sample
25  loading unit 101 has a lid 102 for opening or closing the sample loading unit 101
from above, and the sample holder replacement door 106 is locked by a locking
mechanism 107 (best shown in Fig. 1) when the sample holder replacement door

106 is in a closed condition and is released by a lock release switch 108.
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along with each sanple S, but a sanple holder that attached to the
anal yzing 25 apparatus for placing the sanple S thereon and can be
repl aced with another one in dependence on the size of the sanple S
to be analyzed. Al so, the novenent of the hole 81 in the pedestal of
the sanple holder, which is referred to herei nabove and hereinafter,

means a novement of of %shﬂﬁ(ﬁvﬁinilﬂé.t DetRe@st Bbdy N00-s1dd TncluddsPd sample

exanple, an X-axis direction on t X-Y coordinate of the hole 81 in

t he pedest glol@diqBhowveWe Bidy. OM AP3B), having defficdl therkis ahéndiriicahble 83 of
illustrates a top plan view of the sanple holder 8 for the sanple of

200 mm i n di diaetetsr, coaredpbnding3B the dimhetat of the sanpsls $end tloough twiack dfic
taken along the line II1IB-11IBin Fig. 3A As best shown in Figs. 3A
and 3B, thesasgiplSeishbisdged @indas rirgeshapsdrpédsstahB2eo83vhich thassamplerS is
thereth h of th le S di al | iented end 84 of th .
nserti 8n iesdgs, Sample Flagg Zhiycapperiia fieren the somis holderpihifing
i | aced, the hale.81 in th destal, the.radially i d
t he' podest 2¢CHRH o 108 TROVIAS! eI THNF SHESE i PR TeSHo BGALY BT drkoig P 1
I dgg.. Fi.g. .4A schermatigal |y il t ' .
apnular_e9ag et A0 RAOFIFAL B! ube ARMAPA St Rl 2010 e g
hemat i cal Ly: i . . | f f
he_sanp! o SridthgS To ReE ik 4 PRUPHIIARNAC! o3 B ETITE 8yBB BRlicctal B of
the sane mapechAbleAtllf Rt @kaipfe BIMR! Ridhadsfion STgnhhforSasmiing

of 200 mmin diaheter, but have respective 15 sanple holder insertion
hol es 83 andyped¢shcdarhplednldd,8 botréspoadingotorths péahétee of ttaneingsls S to be

differing fromthe diameters of the sanple holder insertion hole 83
and pedest glladedl e Hie isamiphe rddg eddnvifdimg Sedton BHehsarmpltmnemiRDE riype
i n dianmeter. As shown in Fig. 1, the analyzing chanber 105
i ncl udes aphrto-sgnsop@sssantilysitch Bhis tfapsmassavmphwe phvtocseasortaghampby 30 is
PO et I NG o e Y Lieht Source 31 for projecting a light beam in a direction axially of
the hole 81 in the pedestal of the sample holder and a light-sensitive detector 32
15  for detecting the beam having passed through the hole 81 in the pedestal and is
capable of transmitting a light presence or absence signal indicative of the
presence or absence of whether the light-sensitive detector 32 has received light.
The light source 31 of the transmissive type photo-sensor assembly 30 is fitted to
an apparatus housing above, for example, the lid 102 and the light-sensitive
20  detector 32 is fitted to a position opposed to the light source 31 and below the
sample stage 235.

It is to be noted that the sample holder 8 referred to above and
employed in the practice of the present invention is not a sample holder going
along with each sample S, but a sample holder that attached to the analyzing

25  apparatus for placing the sample S thereon and can be replaced with another one
in dependence on the size of the sample S to be analyzed. Also, the movement

of the hole 81 in the pedestal of the sample holder, which is referred to

hereinabove and hereinafter, means a movement of the hole 81 in the pedestal in,
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20 towards the sanple S, and a detecting section 7 having a
spectroscopi c device (for exanple, LiF crystal) and a detector for
spectroscopi cally anal yzi ng secondary X-rays 4, enmanating fromthe
sanple S when the latter is excited by the primary X-rays 2 fromthe
X-ray source 1, and detecting the intensity of the secondary X-rays

moved by t 1 SREPIAGT St LiBRIPP G it e dner S orsa R ghEeld #zin gre
t he anal yzy&ggﬁmﬁgvﬁg&@ the sanple S on the sanple hol der 8

can be exp to t y X-tays 2. The X-ray fluorescence

spect ronet er shown Rigd3deaemlfealiniliRiacstd @p plht RidherMietanpRholder
enbodi nent of the présent invention is a wavelength di spersive X-ray

f | uor escen@efmphetsh ef 200 mam in dibdreter, updeig. BBriflibt@itedd @osk section
simul taneous nulti-elenments anal yzi ng type and, hence, the detecting
secti on57 rhdreof @ken alagothe lins IHB-IXBdn thipe3 HoniAsrtestshqwmid Bed. 8 Arand
each of elenents to be neasured. The main bo%g/ 100 further includes

t he sanpl e 3Fo rﬂ@reiiaﬁnpﬂﬁdmld% Slwlga&‘ﬁthlg S’%&Eirtiﬂn beler &F forousargon hléelrgﬁww@ of the
25, i ; . ) i S, i
PLa0e 25 a6 LIS IATRLS 00108 B 8 LS N S S
POsT U100 Ope ke DS DRSS, AR B 30 RO
sbsence, = SR Syl RS £ 8k AR ARY HIFERIL LAOLSEEhIP RONiR,

subseqygnt t 154 L t S i 14 i i I
dent 1101 e g SRRy AL, Gacpalal R of the

di stance Lsgahplovdldens for teshiplé f e5GRaA iRevirhéen afd Fag 48 ecinMtiially
section 40 for determ ning, baSed on the cassette identification

si gnal , tr dhstiatdsesl tép phant tiewc af det $anpladnildéry8 fgr secsample2st, 1@hduhha
sanpl e hol der identifying signal, 15 transmtted fromthe sanple
hol der i dedtanfisteng Beasei samas holdess Beareomadoof tthe saingrmateriabas thes used

PP et o Raiche GamPe Baidsr fon e setmite &F 200 R SHABE N i g chaRcave
é“iO%rSr %@i?ﬁ%ﬁﬁfe@o}%ﬁ%ﬁhﬁ Rites %ﬁegﬁ%?g{iwiéﬁ oy 'é?ﬁ@?ﬂéhﬁﬁéfgi‘%%é%iﬁp
Cooned or DiBLsSRYRERL rEond B ciahfiied e shp I inhdifohiroid 8% ahd
Caenti t+ euBEstITR R RE e Dnie hbtfer BYOP 1R seiifle AT it ihbrer

deternined by the ggf QIEcSWﬂiiﬂQFi?EQE it aﬁglg%n% Eh&mBéAl 05 iﬁéluﬁ@@'&if’}?jé%y
0 |

of the apparatus; and a control section r controlling the

102, the tsanspdr sudbasefolri exaniile,and X-hey siibd fomprofestingoprid@ry X-rays 2
As“shown in Fig. 5A, by way of exanple, an end face position of the
sanpl e2&t atpovA8s ithe aamphd € ahd codelecting sestican 7 draiiyg ampectrasdopic dediee
is taken as_the reference position O for the ggr pose of measurenent
of the noviiey erasmplecdlil. cTydals anid ea hésteeior | Bsnspecasgopicelly oanadpzing
t th hol d . . .
generates sec%nagrq})k?ray(s) 4, ee;nanatmg from the sample S when the latter is excited by
the primary X-rays 2 from the X-ray source 1, and detecting the intensity of the
secondary X-rays 4. During the analysis of the sample S, the sample stage 25 is
25 moved by the shifting section 26 from the sample loading site 101 to the
analyzing chamber 105 so that the sample S on the sample holder 8 can be
exposed to the primary X-rays 2. The X—ray fluorescence spectrometer shown
and described in connection with the preferred embodiment of the present

invention is a wavelength dispersive X-ray fluorescence spectrometer of an
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-<14>- identifying signal for identifying the type of the sanple

hol der 8 to the determ ning section 40 in dependence on the distance
L of novenent of the sanple stage 25 fromthe reference position O to
a light shielding position A in the event that the sanple stage 25
is nmoved fromthe reference position O in a 5 direction radially of

t he hole 81,1 t ; i (4408, [
[ oht beamipyalifraB5EE M spfiRSHD i O AR IRR ¢ aHA! Réhc?,

center of tfe defectiig sefin §lrefdirdd® RARSS ﬁ:_@éd{(‘?ﬁfé riiémbted provided dor
a position A at which the |light beam 33 is shieldéd by the pedestal

82 as showeath ofetbmatss tebemdaemed, the |ight-sensitive detector 32
does no |l onger receive the light beam 33. 10 The sanpl e hol der

i denti fying signal feaenanebody di(t fuethenrintledes ithie saingdm hiolder ndentifying
section 35 is retained when the sanple holder rep|lacenment door 106_is
in a cl dsedeetdorl36i for, mpuing the sprapledyegs 2ahen WE@hswaénmluﬂder 8, to
repl acenent door 106 i el eased by t | ock rel ease swiftch 107 from
a | ocked cdﬁ]é\‘ichiﬂ@ﬁl“&ﬁﬁlsqélﬁﬁﬂk@awma%iﬁgﬁwgéﬁ?ﬁqq éfr.ls p?aced, from
15Herei nafter,. the oper.ation of.t X-ray anal yzi ng.,appar at us

2ovor di ng. 1orEHENs PBTUBMS ot dhe B el R RN G dsshly.p0
her ei nabov ]l ri ] t] : r ef Ce1: '

e O s s R o R ShgR . e £ SERACEIE: Boice Ghma
step S ShQWRnBmbwkdH, lﬁhne%nér%mhfkﬁﬁﬁﬁ SeSUH 96 iV HibctRin Iré?ﬁ‘alg of the

apparatus is turned to“initiate the operation. Then at step 20 , an

anal ystygputipl@ sJampltBe podastah@ntiofon ﬂfbsecgﬁnﬁ%b( aapb@ittiagwhkesarple2ROder
nmin dianeter in to a cassette 21 suited to the sanple dianmeter and

subsequent ligentifxegioauignal ddaeifymgZtheaypd betidi sypgsle thiobders inedepentéiece on
cassette identifying section 22. At
the distance L of movement from the reference position O; a determining section
40 for determining, based on the cassette identification signal, transmitted from
the cassette identifying section 22, and the sample holder identifying signal,
15  transmitted from the sample holder identifying section 35, whether or not the
diameter of the sample to be accommodated within the cassette 21 and the
diameter of the sample to be placed on the pedestal of the sample holder 8 match
with each other; a display section 60 for displaying a structural diagram
including the status of whether the sample holder replacement door 106 is
20  opened or closed, the status of whether the lid 102 is opened or closed, the type
of the cassette 21 identified by the cassette identifying section 22, the type of the
sample holder 8 identified by the sample holder identifying section 335, the result
determined by the determining section 40 and the status of operation of the
apparatus; and a control section 50 for controlling the lid 102, the transport
25  section 23 and the shifting section 26.
As shown in Fig. 5A, by way of example, an end face position of the
sample stage 25 in an initial condition on an analyzing chamber side is taken as

the reference position O for the purpose of measurement of the moving distance

L. The sample holder identifying section 35 generates the sample holder
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step C2, the detector of the cassette identifying section 22, which
I's provided at a position appropriate to the type of the cassette 21,
identifies the type of the 25 cassette. At subsequent step C3, the
cassette identifying section 22 generates a cassette identification
signal, descriptive of the sanple S of 200 mmin di amater to the

d I Ni & g
determ o! DGasRRYLA syt IRREARE' I, IYED dCIORL Lhihe RHBBRS "R
structural dé'téﬁﬁﬁﬁig%ech%ﬁ A?(PFiﬁr Eﬁdér{ée':bxg thg dM}hﬁéb Lsofi'rﬁ&}éi’ﬂéﬁ &Ythe
t he display sectio he | ege m' 1s displaye

rectangul arsaﬁﬂpwKtagg2$)ﬁoﬁrth%ef%)‘erﬁ:et15dsﬁ1dﬂ (Detoaé light Shieldehgd Pﬁﬁihbh% in
of the screen, indicating that the type of the cassette 21 for the

sanpl e of 266 eventi maﬂtlmMmplelma?gdoééms sunedssbml thy deflrohdd pegition O in a
Thereafter at step HL shown in FlIg in an attenpt to place the 5
sanpl e hol direcBon sadialy of dhe heleo$ z@ﬂlermﬂ:de:stEdu forexempdey firtim & pegitien, at
stage 25 of the sarrpl e | oadi n%@sectlon 101, the_anal yst pushes the

| ock rel eaddhichpdight bowmidy empitedstapm) wligh S@éfcer%bpwéﬁﬁﬁpu%&re agméer of

o SRR B et s S SR v

e Ay 3 LSRR L0 AR Sl e

T 5 SR ST VRO, I g oo

S 00 ST it ATl g S L T 6

repl acemenhotieeriddMElyisg sbekad 35ais tebiindd Wimetties ssﬁﬁpﬂel ksldehegslacement
door 106 is in a closed condition, but is invalidated when the sample holder
replacement door 106 is released by the lock release switch 107 from a locked
condition and is hence set in an opened condition.

15 Hereinafter, the operation of the X-ray analyzing apparatus according
to the first embodiment of the present invention described hereinabove will be
described with particular reference to Figs. 6A, 6B and 6C showing the entire
flow of operation of the apparatus. At step S1 shown in Fig. 6A, a main electric

~ source switch of the apparatus is turned to initiate the operation. Then at step

20 Cl, an analyst puts a sample S in the form of, for example, a wafer of 200 mm in
diameter in to a cassette 21 suited to the sample diameter and subsequently place
such cassette 21 at the disposition site of the cassette identifying section 22. At
step C2, the detector of the cassette identifying section 22, which is provided at a
position appropriate to the type of the cassette 21, identifies the type of the

25  cassette. At subsequent step C3, the cassette identifying section 22 generates a
cassette identification signal, descriptive of the sample S of 200 mm in diameter,
to the determining section 40 and then retains such identifying signal. Once the
type of the cassette 21 has been identified, as shown in the structural diagram of

the apparatus in Fig. 7 which is displayed by the display section 60, the legend
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15 of the sanple hol der 8 being replaced, the sanple hol der
identification signal is retained as it stand, but the sanple hol der
identification signal is invalidated only when the sanple repl acenent
door 106 is opened, at which the sanple holder 8 is likely to be

repl aced, there is no necessity of identifying the sanple holder 8

for each sapphen@n q%gﬁ?(lad uﬂgh*ﬁ @EtahbiRr HRXK qﬁg%{t(ﬁaﬁfﬁm bbRNiAd 8t a top

measur enment can 20 ced. Once the sanp ol der i'dentification

si gnal has oReartidtyaf fdalceshn, pldegitpthatthelthpe Of ditgeS86m 21 el tesainple
avoi ded to ensure the operation by rendering the presence or absence

of and t he gf\206 min inhdiasenghas bekwencd@stfallyedaitifiachaccount ed for and
making it obligatory to conduct the identification of the sanple
hol der agai n, 25St ephé¢tsaliesalr stopdihisbewn in Fig.| et by atteaptHe, plage the

whi ch the anal yst replaces the sanpl e hol der 8, which has been pl aced
on the §ampR@p hgléiez§,fowthmsaém6@w€“r209amm€1ﬂ@ﬁ&é@r@ﬂ@rswesﬁﬁ?ﬁeﬁf

o e AR BB AT B P BB s
1 - -
Sa) & oL Bl R RGRL 1B, bShang S 167

hol d | i 1.1l
nol dor 1 opcBARBREN HOfle (HiredcRBn PTG DUy, ARAI of REpoHIDHR:
at step HI gt $d3MRIere mcgﬁl;en{ debt 11081 ROred@GEEH FomStheURRRed 08U on0fo

the |ight presence signal romthe transm ssive type photo-sensor

assenbliyy 3QlodetiRtampld hblder résasangitedsdr 50Mad bel apardoat dhe tisswrpl At
hol der 8. Al so, if the anal yst erroneously places the

sanpl e hol dep A foHewsanillessteyt HetizSsaniple dotdes replaptmeitol aber] 08 ibopdsed
the sanple S therein, the sanple holder identifying section 35

recei ves t iy theginalydis éoldewved divastep idat ehich the Hasmle dioldert iggatification

hot o- [ nbly 3 t st H9,. fal d hy st H91 i ch

Phat T he. s IERb vahphab 06n P aGEd RAmRAE e o Bye I MAISIERT G gPOws CY e

campie hot 4t bl FRlERHRE AComLOQ i oheEat wa BT 1o i Stinood

been piiced e cHUBEERSHSP RORAR replaletf ind SEmpRTRA e AT Asgfio Blanal i

sanpl e hol deg; é&%&l‘t fs%:hﬁ,gbﬁ'ﬁﬁ%isgﬂl hbRef idntificdBBA isfr%'n‘éﬁlé' BRaRdatbd@nly
er and the sanple 25 fro

sanpl e hol st age I's nmoved the reference

posi tion O.wHdh 1@k @ng)\g]@féiﬁace‘ﬁ’f@ﬂ dobe 166 pdyseried] gewhicheht ishinplgholder 8 is
e

section 35 receives I'i ght presence signal fromthe transm ssive
type phot olikehstr b2 deplasahithgre3P notieeessitypdidentfigng $he samplecliblder 8 Her
shifting section 26 fromthe reference position O in a direction
radial |y ofeatlheaimpleeadl thanlength pbtimstrgtuired te Areomplish Hienweasuremenhean
sanpl e hol der repl acepent door 106 heId_in,%he,cIosed Eon ition &Be
type of20t hdeggapred. ndPaes the samplgdinlden idgntification pigaal Baebeen wualifated,

Erg\?esng];n? ' gﬁ)?zfo:?ig{]e%ttor}eth%p%ggﬁé %Qm%'ié) %%P&eraigoé{}oiggd t(f) Oernsﬁr)%a%l gpe}aﬁgn by
rendering the presence or absence of and the type of the sample holder 8 to
remain unaccounted for and making it obligatory to conduct the identification of
the sample holder again,

25 Step HS5 described above is followed by step H6, at which the analyst
replaces the sample holder 8, which has been placed on the sample stage 25, with
another sample holder 8 for the sample of 200 mm in diameter. At step H7, the
analyst closes the sample holder replacement door 106. At step H8 after the

closure of the sample holder replacement door 106 by the analyst, the control
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25 sampl e stage 25. | dentification of the sanple hol der at
steps H10 and H11 will now be described in detail with reference to
the sanple holder identifying flow shown in Fig. 8. At step D1
subsequent to the start of the sanple holder identification, the
sanpl e stage 25 is noved a distance of 50 mm (i.e., to a 100 mm

sanple -<17>: _igentifyjn si;t.ion) fromth ef erenc 0Si tho

by The shi PRI SteepBitSise heh 0 E cber BT Afaf 1"l T Rl hoter
t he pedest b e te | SSi t yphe

pot b sens P88y SBEE NG SPRClercd® cohafiRh Phntier MRS sample hqlder
light sour Q%I%exﬁéntt dort 1@ HEL Bk GodRERCIHPIMAL &o%é%diﬁ%ﬁ?ﬁp‘sﬁég%%,' the
5 shi el ded t he pedestal 82 of the sanple holder. When at th
position t@ample Roldee id@ititlying s@gRn2$5, hdsorb eaRiprovfethet lightdhekémeesighal
50 nmthe beam 33 fromthe light source 31 of the transm ssive type
phot o- sensdroms$lsetrbhsmB3sive syshphotdestnbyr dshempbdéGtdeter@ined thdtehs sample
hol der and the |light-sensitive detector 32 no |onger receives the
beam 33, t idastobplagedontthe sampleHidldar &t whi ch t he sanpl e hol der 10

i dentifying section 35, upon receipt of the |jght absence signal from
the transm ssive typsophbitbe adabef cronespsly placesdhersammde tholdereon the

nd cat | ve SBPIRAH i@ghﬁ%ﬁ%ﬁ‘é’{r%@{ ldEr 8 afifbe sl S Rty sarmpte
106 lve"t . < sdanpl ! . il

le_veﬂ?‘“t na TR o R RRng, Sbt e T BERL 4i3ehe G5 pighh
ot der 19¢ nSaprhissfieibe Phoft SERoP e SiblD 0T ip B, T0NETE BRORUPHS ot
stage 25 CQ/HitRUes tHOkhmpld'S SRR ShedPis?ispRYes e@i%lﬁ?ggc%ﬁn 6b

mm (i e, to a 150 mm sanple identifying position). Then at" s

the transnmasdiavstahiiide platd established withendligerdificatiod edfetiessashysiehigslder 8
not the beam 33 fromthe |light source 31 of the transm ssive type
phot o- senstakiggpkwebl y 30 is shielded by the pedestal 82 of the sanple

hol der. When at thewﬁosition to which the sanpl e stage 25 has been
moved t he en the sample holder identifying section 35 determines at step H9

15  that the sample S has not yet been placed in the sample holder 8, step H10
follows to enable the sample holder identifying section 35 to start identification
of the sample holder 8 and the sample stage 25 is moved from the reference
position O. In other words, when the sample holder identifying section 35
receives the light presence signal from the transmissive type photo-sensor

20 assembly 30, the sample stage 25 is moved by the shifting section 26 from the
reference position O in a direction radially of the hole 81 in the pedestal. In this
way, since with the sample holder replacement door 106 held in the closed
condition the type of the sample holder § is identified, it is possible to secure the
safety during the operation brought about by, for example, the movement of the

25 sample stage 25.

Identification of the sample holder at steps H10 and H11 will now be
described in detail with reference to the sample holder identifying flow shown in
Fig. 8. At step D1 subsequent to the start of the sample holder identification,

the sample stage 25 is moved a distance of 50 mm (i.e., to a 100 mm sample
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di stance of 75 mmthe beam 33 fromthe |ight source 31 of the
transm ssive type photo-sensor assenbly 30 is shielded by the
pedestal 82 of the sanple holder, the 25 flow goes to step Hll-1 at
which, in a manner simlar to the sanple holder 8 for the sanple of
100 mmin dianeter, the sanple holder identifying section 35, upon

recei pt of . -d | | g 1 SSi: :
phot o sensdfHiaischoRER EEmEE B O Hleslilting difon 26 ins
sanpl e hol ks Hif ' ' 4 Nl ' of

t he sanpl e §|°Hg§ Hgaglﬁa‘%%g{% gbe%Qgi lggﬁgf%édﬁﬁll'SOA%%ﬁP%q&%gﬂng{égrDghélhe

such i dent itfanGafidsve Wotb%eﬁﬁrasawbly B tdeeecey fihktHeh @i ride ¢he beamad3
step D4 indicates that the beam 33 fromthe |ight source 31 is not

shi el ded byrdthehpdigstsur®23 dfoft the tsampiiesiheltgpe photvesdrsowagmesblya30 1s
step D5 at which the novenent of the sanple stage 25 continues until

t he sanpl e shicddesl by 2% pedestal 8Refdhe samplke mldmog%me(l iat ¢ghe pesstion towhach
sanpl e identifyi nlg position), Then at step D6, the

transmi ssi Ve sgmplegtiage2s Bas beemmouvpd the distanse «f 150 maLthedieass 33 dfom ke

beam 33 fr the |ight urce 31 of the transm ssive t . .
oot b sens dEhh swiei ! ab oL FasmEste Y PhoSeRsa MrcRioR0 i, shilded by

moved the. 167 Bt R S hegauinle YRLEE abPaS PR e AV e o3 R0 Boger

of the tr ag@%@ﬁﬁﬂfé Bé’a‘}‘l‘? ﬁgg*é’fﬁ)%&‘%%s ?é%ﬁegibfﬂlﬁoaﬁ Wi ﬂieﬂ?ﬂngbrfr:p fx&éﬁer

pedestal 8 e sanple der, n-a nenner simlar to the s
hol der 4§ f qaeﬁttcf?irfga@e&ﬁo@fssl,oﬁpaﬂm ieRei APBURE , 11%11516 abgémRke sz efrom the

i dentifying section 35, upon receipt of the |ight absence signal from
t he transmighisiessi v peitioto-S&ioe hsamsisifiB(y g3heragsnonhé dsteimining section
40 the sample holder identification signal indicative of the placement of the
sample holder 8 for the sample of 100 mm in diameter and such identification
signal is retained. In the event that decision at step D2 indicates that the beam
15 33 from the light source 31 is not shielded by the pedestal 82 of the sample
holder, the flow goes to step D3 at which the movement of the sample stage 25
continues until the sample stage 25 moves the distance of 75 mm (i.e., to a 150
mm sample identifying position).
Then at step D4, the transmissive type photo-sensor assembly 30
20  detects whether or not the beam 33 from the light source 31 of the transmissive
type photo-sensor assembly 30 is shielded by the pedestal 82 of the sample
holder. When at the position to which the sample stage 25 has been moved the
distance of 75 mm the beam 33 from the light source 31 of the transmissive type
photo-sensor assembly 30 is shielded by the pedestal 82 of the sample holder, the
25 flow goes to step H11-1 at which, in a manner similar to the sample holder 8 for
the sample of 100 mm in diameter, the sample holder identifying section 35,
upon receipt of the light absence signal from the transmissive type photo-sensor

assembly 30, generates to the determining section 40 the sample holder

identification signal indicative of the placement of the sample holder 8 for the
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15 determ ning section 40 the sanple hol der identification signal

i ndi cative of the placenent of the sanple holder 8 for the sanple of
200 mmin dianeter and such identification signal is retained In the
event that the sanple holder 8 is identified at step H11-3, as shown
in the structural diagramof the apparatus in Fig. 7, which is

di spl ayed i . I . . k20 |
di spl ayed ?ﬁmﬁ’ﬁbgofli@éﬁédﬁgﬁ;‘%%ékﬁﬁéh% 1@%(3895?@%%6%%9?@% a?ﬂ tie
t he bottom is kgl j t t

e 00 oML Eh RN of SKDI GRS WHRELEDE b IE 1A cc 1
this way, ﬁ@ﬁoﬁﬁﬁ@lﬂ@d’t@' ﬁ@g;dd@ﬁﬁl B2 Wif file SARHIcHDISS, kigteflbirf g%(%% tbhgep D5
type of the sanple hol der and the identification signal thereof
transm ts towhieh det atovemieng of ¢lad sanpkOstugd D5 tdoatidbedantil ficcsmyslo stage
signal retained subsequently. ~In the event that decision at
step D65i ndbonvess thaaistancetdfel (fomim (iom, toa 2 vim stepkaidphefidngpesidisn).
has been noved the distance of 100 mm the beam 33 fromthe |ight
source 31 has not LE®R ghistpd B, thet hanspasuve 4ype photo-sersos ansembly 30

hol der, th f th I i i d il the .
o ! DR BAbeEhs O AETELS 21005, 2 A04TRRAT B bl
t 82 i t o t thi i : i td i
o120 2.t SRRES bl sV, 0F ARGRETD) Bl BhAStA B Do
e o MR eIt NSRRI TS A0-abl HhRH9368 SR

placedy | QiskHiRRYP 1008H MetRantes o MG a6ht@B 146 the transmissive Bpe
any of steps Hl1-1, H11-2 and Hl1l-3 the sanpl e hol der has been

i dentifi edﬁhbﬂa)esa‘nb@ﬁ\ag@ﬁﬁaly 805t epicdl¥edby Wy séddste 89amihe satrpde hdklek, Sin
noved to the reference position O by the shifting section 26. Then,
i f the openahamrertsomildetu tlfeysarhpleseoiites Hot ther sadnplatifcH( aine sn pliwneter,
at any of steps H10, H11l-1, 10 H11l-2 and H11-3, conpletes nornally,
the flow gtwssaneplsthepdeniderinlying sectnom@iwoarrdcmpbgp the light absengeogginl
accordi ngl y. Referring to Fig. 6A, at step S2, the anal yst
sets neasu}(ﬁoﬁb tendransprssivey t@@b@@%ﬁ@@feﬁs@gﬁ’h’ héOan2nesatesyics the
t he sanple .S

in.t he. | hol d h I d . |
tage T8 odderiniSy sediat AR Pe it poder et Rotianoueid R RRYE afte
b | i i | . |
o) ane oe. naEEHent B WA ST RSN T AOSTRoR R FoThhEh ARt uch
st S S . o4 o ikl
oo b a"P, CidehuibloAGES )ik % BaAHIANT 1ROfS OB B dcOfartploMbRlE: 81

I f the maniihtifieddit Rgep Pde-3,SasnéHovae e el Skrudtul .didgren "B ehedhhyeiratuban
manual | oading node is 20 selected, the flow goes to step S4. If the

manual | oaBigng, mideh issdisglaged ed the Hsptasectibh l60bthedegend tiddldea280 mm"

20 s displayed in the rectangular block (E-2) drawn by the bold line at the bottom
left portion of the screen, indicating that the sample holder § for the sample of
200 mm in diameter has been identified. In this way, the sample holder
identifying section 35 identified the type of the sample holder 8 and the
identification signal thereof transmits to the determining section 40 with the

25 identification signal retained subsequently.
In the event that decision at step D6 indicates that at the position to
which the sample stage 25 has been moved the distance of 100 mm, the beam 33
from the light source 31 has not been shielded by the pedestal 82 of the sample

holder, the movement of the sample stage 25 is continued until the sample stage
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At step $S4 referred to above, decision is nmade to determ ne whet her

or not that the cassette 21 is placed by the cassette identifying
section 22. If the cassette 21 is not placed, the flow goes to step
S41 and the non-placenment of the 25 cassette 21 is displayed by the

di splay section 60. If step S4 indicates that the cassette 21 has
been pl acedy il be,dd G ?tiélf’alsxkrﬁﬁhstﬁeﬁérg ! ﬁ%‘gé g‘?i@é‘t@‘)%&l P 818is @ime

nmeasurement initrating button (a start button)"to initlate the
nmeasur ementghe Aﬁangg@%ﬂa@mdéﬁﬁpi@ se€lesil STPRedcivaRdR light apeBeRS signal
simlar to step (shown in Fig.” 6B), whether or not the sanple has

been pl acegenkfatéchbydbeitginemisivestyie photo<i2Bizer adsamibéaBos thd dowt gees to
sanpl e has been placed, the flow goes to step S61 at which a | egend

readi ng " Satgyl B7Sitfwhiok asigrad andinatimpthat tiResaupledmigdred has hotbiéangplaced
Port" is displayed on the display section 60. If the decision at step
S6 i ndi &at s trapgmittaddodhageierminingseciat 4deen 5 pl aced, the flow goes

Lhe' cagset to i dent | Y28 40Y 6 SEPEREN A o) bt FHLLLAf 2 106 @i hgfdet fat feen
ampl o ol BRI arh tae PBRAGH AR DG e ch g SR e FEmoRpl o 2
le S di.i he, - 1 i f
samle S 1 GeRGALCRITAIRT O0pl N enfitns Lt RoR handrhle B APLBLlon (0

the sanple ced onthe ~of “the sdnpl
match with;gag{rofiReampie RG0S ROSINER HREC it iy LeteRS PAIL SRR,

for 200 nmin aneter 1s arranged, based&gﬁ the cassette

| dent | floCald PO ShAH 151 Qbirighéies A6RRANS, th Tty ket SRpUILD sEGwnvik B
is indicative of the placenent of the cassette 21 for 200 nmin

di amet er, @BlaidthesladrpO2 iselbstet adodedinigiy. cati on signal indicative of
the placenment of the sanple 15 holder 8 for the sanple of 200 mMm.in

di amet er, whet her ®efersingtthdigasseat sep 52f the Apbystweismmetisansgeondibns.
the sanple holder 8 for 200 nmin dianeter are atc th each

hed wi
other is detlesuylispaeent|sten Ad, Hwx aralyshi pigs doe sawnlesd laépefwﬁisua@l@ halder 8

h d h with h her, .the . f S7 . wWhi

(Y 0 % R R, 2GR BIE o At 998k 2% S Tl
20,2118 o ARG 5 gl 2o, o Y s, e
Lhe 1110w 098ayA0 80 SHRH LA i e oshod ot 40318 e

transport s8ffloNs addl) ol aCRRBAlriig) pobRiona(isaidipladefhiZh fHeBam@ble is
step S9, the control section 50 causes the shifting section 26 25 to

nmove t he sangisarsd)agad 26 nidilet bthemehsuthagnpnsil tloadingi mbide. t bethe manual
anal yzi ng chamber 105. At subsequent step S 1 0, neasurenent of the
sanpl e S i noatingnuade s wott $eledied,neas thei mgde aibiént theansnasual dpadiagedode is
Thereafter, at step S11, the sanple stage 25 is noved by the shiftjng
sect i 08026 selestad:; e Aensgeesnty soiS% odfhe manushbadig piodeds salestsss the
105 to the . .

case will be described later.

At step S4 referred to above, decision is made to determine whether
or not that the cassette 21 is placed by the cassette identifying section 22. If the
cassette 21 is not placed, the flow goes to step S41 and the non-placement of the

25  cassette 21 is displayed by the display section 60. If step S4 indicates that the
cassette 21 has been placed, the flow goes to step S5 at which the analyst pushes
a measurement initiating button (a start button) to initiate the measurement. At
subsequent step S6, decision is made, in a manner similar to step H9 (shown in

Fig. 6B), whether or not the sample has been placed. If the decision at step S6
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-<21>- |l oading position. At step 512, the sanple S is transported by
the transport section 23 fromthe sanple holder 8 to the cassette 21
Then at step S13, decision is made to determ ne whether or not the
process has to be term nated by the control section 50. In the event
t hat anot her sanple to be subsequently 5 analyzed is avail able, the

fl i Sti. f 8 13,1 d.Onth h vohf
hosors ShAReSlo 68SeRuld g vk OREAL B S0 405 SR SHT e
Femmvas  ndaRRSeHARE, SR T HAARER: £ BadhEap, Robe SafgR ¥P T onding
pl aced. Thep.tihg;d Hr&r@g%%&ﬂ%@&gt step S15. 10Wth the

X-ray anal yzi ng apparatus desi gned acc ng to the first enbodi nent

of the present invegftth®deciSioiCs §tbe SealRli@téOtHAe thd shapldBasRoS feiben
S placed therein is automatically identified by the transm ssive type

phot o- sens ptacad sthebilyw 3dcs ap atppeS Dht ddidcthendetérheningesetion 4dr detbseines,
of the sanple S, there is no need to use any indiciumsuch as, for
exanpl e, t hesshopl the dasseité i idaniibeatich Isignel indidative tdfethendiametde off the
the specific elenment, and the sanple hol der 8 can be automatically

i denti fi eds®@ply 8, w28Beiath lons the capspiisplentitying seplor #plandntiegeample
It istob t t hat | t di t f.th le Sto. b
BRERL R e R L S L Y
to be 20 placed dest al th | e_hol 8 nmt ith
cach ot her ccxinbalsiy BEEREect tal iy BRuRseCof Bl SrfREiS'rd b bagse
det er mi i ngy SO LEAMACPLHR e Be BoXied sl Mk ERIdRR dtha! Y\eHerdfhiohfdre
match wth each*ot her, "and t control section ‘

described, if the cassette 21 for 200 mm in diameter is arranged, based on the

cassette identification signal from the cassette identifying section 22, which is
indicative of the placement of the cassette 21 for 200 mm in diameter, and the
sample holder identification signal indicative of the placement of the sample
15 holder 8 for the sample of 200 mm in diameter, whether or not the cassette 21 for
200 mm in diameter and the sample holder 8 for 200 mm in diameter are
matched with each other is determined. If the determining section 40
determines that they do not match with each other, the flow goes to step S71 at
which a legend reading "Detected Sample Holder differs from Setting. Change
20  Setting or Replace Sample Holder" is displayed on the display section 60.

If the decision at step S7 indicates the match, the flow goes to step S8
shown in Fig. 6C, at which the lid 102 is opened and the sample 8 is transported
from the cassette 21 by the transport section 23 for placement in the sample
holder 8. Then at step S9, the control section 50 causes the shifting section 26

25 to move the sample stage 25 to the measuring position within the analyzing
chamber 105. At subsequent step SI10, measurement of the sample S in
accordance with the measuring conditions is initiated.

Thereafter, at step S11, the sample stage 25 is moved by the shifting

section 26 from the measuring position within the analyzing chamber 105 to the
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50 retains the lid 102 in the closed condition and controls the
transport section 23 so that the sanple S will not be transported
fromthe cassette 21 to the sanple 25 holder 8. In this way, the
sanple S will not be transported to the sanple holder 8 unless the
di aneter of the sanple S to be accommbdated within the cassette 21

tch it . i ap f
miches o ipdl it o S ] S 8 S0 e, caon
di amet er ofseWibf P3d0R%m TRE AR ﬁ@l&égzghﬁ) ﬂieﬁglﬁ%ﬁﬁe of].t hPh%qplseepSng,

be accommopdated wthin the sanple -<22>--- er 8 is no

transport edieafddon ishenéé e dctetiBicewhsthep opassihiei grotassthagito beaesaimated 15
and/ or the apparatus will be contam nated and/or any trouble wll be

i nvited inthbeoapphrsatticn 5A. t Houthe évent ithatf enether sgmeds ¢o ihet subrsequemly
| ight source 31 of the 5 transm ssive type photo-sensor assenbly 30
has beefl stmalyzadds azsdablbetheallowi cansistimgontestepe 81 todl 3 gprepeatadne On the

| i ght-sensitjve detector_ 32 . has been_sho and described as fitted at
a positi on gl ﬂ‘gﬂxewéecwemat stopre S Judigates B @%epﬁ%@%ﬁ@nﬁﬁa@gbe

28,25 Shovn by el WA TSEIER! S BE P 2 B R e
opposed 12 Qe ot W oBS HurSh oGty 37, BAP EhoYlg STk e
flﬁteeg;irrglgegﬁ%lsgg%ﬁ%{.tltgﬂﬁ%s%g@g $ps of the ring shaped pedestal of
10 With the X-ray analyzing apparatus designed according to the first
embodiment of the present invention, since the sample holder 8 having no ;;ample
S placed therein is automatically identified by the transmissive type photo-sensor
assembly 30 capable of detecting the presence or absence of the sample S, there
is no need to use any indicium such as, for example, the sample identification
15 label and/or the mask made of the specific element, and the sample holder 8 can
be automatically identified before the sample S is transported to the sample
holder 8.
It is to be noted that unless the diameter of the sample S to be
accommodated within the cassette 21 and the diameter of the sample S to be
20  placed on the pedestal of the sample holder 8 match with each other, the display
section 60 upon receipt of a signal from the determining section 40 provides a
visual indication that they do not match with each other, and the control section
50 retains the lid 102 in the closed condition and controls the transport section 23
so that the sample S will not be transported from the cassette 21 to the sample
25 holder 8. In this way, the sample S will not be transported to the sample holder
8 unless the diameter of the sample S to be accommodated within the cassette 21
matches with the diameter of the sample S to be placed on the pedestal of the
sample holder 8. Accordingly, the sample S, the diameter of which does not

match with the diameter of the sample S to be accommodated within the sample
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As a nodified formof the above described first enbodi nent of the
present invention, the analyzing apparatus utilizing a reflective
type photo-sensor 15 assenbly as the sanple hol der identifying
section will now be described with particular reference to Figs. 9A
to 9C. It is, however, to be noted that since the analyzing apparatus

BB AC P R e S TR
s A S TREBL L S 8 b AR S 00 o

details of E%ﬁ‘? e holder identifying section and the identifying
operation tt ‘gr 0 Q%EH be descri bed. Referring first to Fig.
9A, the reflective AlRSugheh ahs efReSFoins SRIEBLNIAHR MRWibHERbhfceesl] f e
is enployed in the formof, for exanplé, a laser type displacenent
sensor assennkmissiveatypel plastorsehsdrcadsesibly &) hyssbesn aholwhidudestribedSas
sem conductor |aser 71 and a position sensitive detector (PSD) 72.
The | aser ditedl awanehe lakh82andshe dghy-szsitize deteatatedd has baembhewnand
| aser beam 73 is emtted fromthe sem conductor | aser 71 towards an

obj ect to Hesitedureditigdpttmpositionroniwsnd 1a, thadign searcendbindebelevt e
d f he objegt, is f d h it itiye d

T oo A AFk b SRR, TahtReBr AR ST b REh

the obj ect b d b taj ned by detecting.th

posi t1on of Qe st Dgcgnd B8 1he W8iRe FLG, 0 el s ppposd to

nssenbl’y 7 FERCYhetRye Aiodttl 33 el 89 She SUTRIOSRTE 25 PP Thg type of
i nward e”dﬂﬁ?sé}ﬁpltgezﬁ)lﬂéﬂ‘g cﬁﬂ%ﬁeiﬁeﬂ?ﬂ@ébﬁlde?&tl o the ROYTaNG iHREES EREYS of

As shown in Fig. as 1s the case wth that shown 1 n and descri bed

Wi th parti e dng sedrideneestabofihe. sapple hbRlee8d position of the sanple
stage 25 on the side of the anal yzing chanber, which is in the
initial condition, Asarmbdifreddform afthehgbowef desenibed fosi embodinémroft the
purpose of neasurenment of the noving distance L. As shown 10 in Fig.
9B, the sappisenhisivaetion,dbaanalyzing apperdtosugbzmg\ecreilentive ynst ghote-sgasor
25, on which t sanpl e hol der to whi.ch the sanple S has not_yet .
been t ﬂ%nsﬁ@ﬁepﬂ,ﬁy w%esa@mﬁ?m&r ideptifygng sgctian pyillceew bs desarified with
reference position in irectjion radially of the hole 81 of the
bedestal . Bl et totiah o 1P 900, of it heivenebrio tirctosti e i e
| aser 71, Pasi t | el Wi 0

posi 11 on o RER Bt S wuflei Vi st b G RN Erp ol ot

position O i+14 g\@ngﬁ 3 r%g@] i T
proj ect ed grr?ﬁ;ﬁit tlélﬁélg Iggﬁéﬁe!rﬁ%ﬁve g%ﬁdg(? S%ﬁse%ﬁraisng S a%oe%}%p%%éns%:g'
82, and genenaiRpedth® HRBIEctiA) Bethé dampld hodddrodeniifndd sbotion and the
identifying the type of the sanple holder 8 in accordance with the
di st anee Lidehtifipivgneperatiso petfoemed ftherebgeoplgsiticl details ofithé sahngple holder
identification 20 signal retained subsequently.

identifying section and the identifying operation thereof will be described.

Referring first to Fig. 9A, the reflective type photo-sensor assembly

70 now identified by 70 is employed in the form of, for example, a laser type
displacement sensor assembly of a trigonometrical survey system and includes a

25  semiconductor laser 71 and a position sensitive detector (PSD) 72. The laser
displacement sensor assembly 70 is of a design in which a laser beam 73 is
emitted from the semiconductor laser 71 towards an object to be measured and

the laser beam 74, which has been reflected on and from the object, is focused on

the position sensitive detector 72 to form a beam spot so that the amount of
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Herei nafter, the sanple holder identifying section 35 including the
| aser displ acenent sensor assenbly 70 for detecting the radially
oriented end 84 of the insertion hole 83 will now be described. As
shown in Fig. 9C, the sanple holder identifying section 35 noves the
sanpl e stage 25, on which the sanple 25 holder 8 to which the sanple

S has not ycﬁgéjlgge%qel{trt%_ |g(§16jg9t Y DAl AR P Ba%ﬁ%ﬂ&ﬁ%ﬁﬁ%ﬁe@&ﬁ?&?%e

fromthe reference posi in a direction radia
i nsertion sﬁlio%oft‘f‘f@ib'eﬁlﬂ%t.l aser beam 71 is projected fromthe
sem conductor laser 71, to a position A (Fig. 9B), at which the spot

changes from the spat tiROshistOIh®RBaiPre Reldlet idumtiTemel deciion Bt Rehling Zhe
at the reference position 0, that is, a -<24>- position at which the

| aser beamigridisplicgreaitednsot asstindly adifatddyabowsathe 16chd0BFoptletebing the
ring shaped pedestal 82, and further to a position B, at which the
spot changesadiallyinwhel epb8S pd ¢l iing shapadrpedestal 82 millimromabd desetitBsl. ofAs
the ring shaped pedestal 82, that is, a position at which the_laser
beam 73 i s spowDdstias. Bhs 85 inthesasaavith that shown e @nd slgsgabet withgparticular

e o Ol R BAoheLen Ao TPl DO L L Ral ot e
RAURMCR A AT (O RPN N TS
position O for the purpose of measurement of the moving distance L. As shown
10 in Fig. 9B, the sample holder identifying section 35 moves the sample stage 25,
on which the sample holder 8 to which the sample S has not yet been transported [,
by the transport section 23 is placed, from the reference position O in a direction
radially of the hole 81 of the pedestal, while the laser beam 71 is projected from
the semiconductor laser 71, to a position A, at which the spot changes from the
15  spot position on the position sensitive detector 72 at the reference position O, that
is, a position at which the laser beam 73 is projected onto the radially inward end
85 of the ring shaped pedestal 82, and generates the sample holder identification
signal for identifying the type of the sample holder 8 in accordance with the
distance L of movement from the reference position O, with the identification

20 signal retained subsequently.
Hereinafter, the sample holder identifying section 35 including the
laser displacement sensor assembly 70 for detecting the radially oriented end 84
of the insertion hole 83 will now be described. As shown in Fig. 9C, the sample
holder identifying section 35 moves the sample stage 25, on which the sample
25  holder 8 to which the sample S has not yet been transported by the transport
section 23 is placed, from the reference position O in a direction radially of the
insertion hole 83, while the laser beam 71 is projected from the semiconductor
laser 71, to a position A (Fig. 9B), at which the spot changes from the spot

position on the position sensitive detector 72 at the reference position O, that is, a
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Al t hough the sanple holder identification with the |aser type 10

di spl acenent sensor assenbly that will take place at any of the steps
HO 1111-1, H11-2 and H 1-3 is different fromthat with the

transm ssive type photo-sensor assenbly, the identifying stage
proceeds in sequence of steps simlar to those in the sanple hol der

Lﬁi?h‘df o e tonﬁsag%BéJ;a@ar%r Es%l?al; o PhELE B e end 85
3282‘;% 'agga iR 2B el el B0 3 P B 20, Bk 5 o WIS BRE S
whet her or hAEIbAAE, %%2?’9%”“% A g RaNiaRgRRerPERDED O Y (AR} PRI
be descri beddedRalf &2 rﬁhaglst @ Soseort8t e thelakedbe B, 73%%}0@%@ anml e

stage 25 is 20 held at the reference position 0, and he sanpl e
hol der gdemidiby ngleﬁwdtemtﬂéBBf tleciabsteidndiode §Baand peliceatts viee @fmplodiolder
spot position to which the spot position on the position sensitive
det ect or 7identification eigmab fioreidpoisiying thedtyhaof dhasgeple tdiderd acacendamk
the sanple S in the sanple holder 8 is determ ned and a sanple

presence sijHulthe rtistencs Je off mavemeappiremstheavetesenssenogition ed, i with hg

ener at ed,
g identification signal retained subsequently.

Although the sample holder identification with the laser type
10 displacement sensor assembly that will take place at any of the steps H10, HI1-1,
H11-2 and HI1-3 is different from that with the transmissive type pﬁoto-sensor
assembly, the identifying stage proceeds in sequence of steps similar to those in

the sample holder identifying flow.
| By the sample holder identifying section 35 including the laser type
15  displacement sensor assembly 70 and detecting which one of the radially inward
end 85 of the ring shaped pedestal and the radially oriented end 84 of the
insertion hole is detected, how the laser type displacement sensor assembly 70
detects whether or not the sample S is placed in the sample holder 8 will now be
described. Referring to step H9 shown in Fig. 6B, when the sample stage 25 is
20  held at the reference position O, and when the sample holder identifying section
35 receives a signal indicative of the spot position to which the spot position on
the position sensitive detector 72 at the reference position O has changed, the
placement of the sample S in the sample holder 8§ is determined and a sample
presence signal indicative of the sample S having been placed is then generated,
25 followed by step H91 at which the placement of the sample S in the sample
holder 8 is visually indicated by the display section 60. At step S6 shown in Fig.
6A, determination of whether or not the sample is placed is carried out in a
manner similar to that at step H9 shown in Fig. 6B. If the sample is placed, the

flow goes to step S61 at which an error warning reading "Sample S found at
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25 followed by step HO1 at which the placenent of the sanple S in the
sanple holder 8 is visually indicated by the display section 60. At
step S6 shown in Fig. 6A, determ nation of whether or not the sanple
is placed is carried out in a manner simlar to that at step H9 shown
in Fig. 6B. If the sanple is placed, the flow goes to step S61 at

oo e SR AR SRR L AR i R Ped AEY Bitay
section 60.. 'orEBQ.p Mk 3o gﬂoﬁhQn E@é& %Qeﬁsfe%ﬂ?étio?lno%hml%P B8 MoPkhe
not the sanple has been aced is carrred dut In a manner simlar to

that at St%ﬁrr??e $R9Wech plktdt iSBarrldd bieis anmbnérSsingilarPloatRd at tshep HO
flow goes to step ML 1 at 5 which a | egend representative of the

sanpl e not spb@eeih Fig. dB.P| Hyge samnplbds dios [plaseds elié iftow @des to step MThet
anal yzi ng apparatus utilizing an electric capacitance sensor assenbly
as the sanplilachad degeriddespire§gntatives ef tthersaagdermbtnplaced as fdisplaged on the
modi fied formof the first enbodi nent of the present invention wll
be descri belisplay seateinrfl.ter. It is, however, to be noted that since

the anal yzi ng apparatus utilizing the el ectric capacitance sensor
asserbly differs frbhs t3HWying | aBRaRMS neiliZiggsam s&?Q@lq ypRacitance sensor

o L
ti i f. ) .
oper o on BSELOE et RSB Bhind 7, U6, ShLtaP B GRIDLE S0l e

descr i B, nercinafter, TN 8! Foaer, CRPBE! AGRACURP e 386 Ul LI AP YBhAus

on the detecting principle that "the electric capacitance forne
bet ween an gillogtd éeclebtrinNcfieithhéd digof himiBly diffeld fiof tiRg BEDSOY the

assenbly, and an object to be neasured changes with di stance between

such el ect noslemadsilves tgte phitecdensor assembly 30 shown in Fig. 1 in respect to the
structure of the sample holder identifying section and the identifying operation
performed thereby, only the details of the sample holder identifying section and

15  the identifying operation thereof will be described.

The electric capacitance sensor assembly operates on the detecting
principle that the electric capacitance formed between an electrode of an
oscillating circuit, built in the sensor assembly, and an object to be measured
changes with distance between such electrode and such object.

20 The device in which the sample holder identifying section 35
including the electric capacitance sensor assembly, now identified by 90, for
detecting the radially inward end 85 of the pedestal will be first described. As
shown in Fig. 9A, in a manner similar to that shown in and described with
reference to Fig. SA, the end face position of the sample stage 25 in the initial

25  condition on the analyzing chamber side is taken as the reference position O for
the purpose of measurement of the moving distance L. As shown in Fig. 9B,
the sample holder identifying section 35 generates the sample holder identifying
signal for identifying the type of the sample holder 8 to the determining section

40 in dependence on the distance L of movement from the reference position O,
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20The device in which the sanple holder identifying section 35

I ncluding the electric capacitance sensor assenbly, now identified by
90, for detecting the radially inward end 85 of the pedestal wll be
first described. As shown in Fig. 9A in a manner simlar to that
shown in and described with reference to Fig. 5A the end face

el tyiz?ﬂg:’fiﬂéﬁﬁﬁs%‘rﬁ%% (it el gt phcon i £ BBRANEIT: REpiify e
Che” sampl o HOPHoD Taht /5/ AR Bl O IR anerth, RAT AT i hlhesll s

t he sanpl e
i dentifyin ' f ' iyl : : :
the. det or ey e g (M A0 Mol Crir ¥ ofePlioh HRUGATEE O BHEB1 o ke
nmovenent f phefedthletol £HEIRHE A, ROSIHILR thDdeteciél ZlectHid chPRiQUEObS tHpélet iR
sanpl e stage 25, on which the sanple holder 8 to which the sanple S

has not 5yetcapsdétante apaguar 4s3dmbly Oeincren’sy ¢rdm thetdledirid Tapaciparmeest, the
Is noved fromthe reference position O in a direction radially of the
hol e 81 i nrefieeensedmsttain Og thatpssurtildhe Alechtic wapaditanbe selsoe assednbly 90 is

el ectric capacitance of the electric i ] )
brought to a position immediately above the radially inward end 85 of the ring

vz

shaped pedestal 82, and then retain such identifying signal.

The sample holder identifying section 35 including the electric
10 capacitance sensor assembly 90 for detecting the radially oriented end 84 of the
insertion hole 83, will now be described. As shown in Fig. 9C, the samiale
holder identifying section 35 generates the sample holder identifying signal for
identifying the type of the sample holder 8§ to the determining section 40 in
dependence on the distance L of movement from the reference position O, in the
15 event that the sample stage 25, on which the sample holder 8 to which the sample
S has not yet been transported by the transport section 23 is placed, is moved
from the reference position O in a direction radially of the insertion hole 83 to a
position A (shown in Fig. 9B), at which the detected electric capacitance of the
77777 electric capacitance sensor assembly 90 increases from the electric capacitance at
20  the reference position O, that is, until the electric capacitance sensor assembly 90
is brought to a position immediately above the radially inward end 85 of the ring
shaped pedestal 82, and further to a position B, at which the detected electric
capacitance of the electric capacitance sensor assembly 90 increases from the
electric capacitance at the radially inward end 85 of the ring shaped pedestal 82,
25  that is, until the electric capacitance sensor assembly 90 is brought to a position
immediately above the radially oriented end 84 of the insertion hole 83, and then

the sample holder identifying section 35 retains such identifying signal.
Although the sample holder identification with the -electric

capacitance sensor assembly that will take place at any of the steps H10, H11-1,
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5 capaci tance sensor assenbly 90 increases fromthe electric
capacitance at the reference position 0, that is, until the electric
capaci tance sensor assenbly 90 is brought to a position imredi ately
above the radially inward end 85 of the ring shaped pedestal 82, and
then retain such identifying signal. The sanple hol der identifying

f”t LZ?ei’EiFLQQ# A Bl R AP Ba AR R B hoor
ent | Tyi g SERY o cqeARRANE et Tndedas el iERTOP Gt PRI fo those jn
for identifiyl anpRendldRadentifynes faop! e hol der 8 to the determ ning

section 40 i n dependence on the distance L of novenent fromthe

reference position By the dagpld hatdanidentidying hectiand ® istlad@g2the okectric
whi ch the sanple holder 8 to which the sanple S has not yet been

t ranspost edapacitanee tseaswpassembbc PO amd2d:tecting aithet, ones ofrthve dadialbyninward
reference position O in a direction radially of the insertion hole 83
to a positicod 8& gfsthewing shaped pedeytal en thetindiallyosieasedeend 34 off dlag insertion

From tho. cheR, A UEpEriirApaRians SFHE0r BPNBHE ) SEEeR BCHIE O gt the
is, til th | gctri it senbly 90 is.b t .t
posi L1on i ARGEIG SR PIAHEUE TR PaIE ANOeh S aR O P oaesTbHe Ahfs HD
h d d |, .825. f I, tyi ' .o
et oot ed erbetpf tigpBe i BG shipte BRgk SR A OIAGLE pgsition O,

assenbl 9Q ..} : i i : [F=-THRVA
ovar d 'Eng ‘BH IR IR DRIGNEE bedddr BARAMININBeBlvel A ikl iibitive
el ectric cypqkd bREGR SHASRANASWRIA HasWahSedfioutHe dloctiicRaphditaiite at the
i mredi ately above the radially oriented end 84 of the insertion hole

83, and t hegfetdiregarition Ootlteyanipde hbldey identfenty seotidh 35atea¢msinssitiat the
i dentifying signal. Al t hough t he sanpl e hol der

i denti f i casamplavSthastbeengilectd inctheagaamyiic hodders® and thers gemdrhies tthasample
wi |l take place at any of the steps H1O, H11l-1, -<27>- H11-2 and
H11-3 is dipfesspensignabnialingvedibynstemed9 anAfisien F9l, yibe disrlay-seeten 60

fo ¢ L’E%é Al feﬁdﬂ@qsléﬁg Fagidlie %?%@54‘ SolviEg CERG M3 o AolBB 0
as ol y 0313l hate: ik FigttbirHob iEmBHE ?%@%%&%ﬁniﬁ?ﬁ'@‘éilﬁ&ﬁ}%fﬁ sifiagk Gt
i neer 1 on AORED RO GOWA o O VASHE! bY aUETRRIERpRCa] i sample

detects WhehlBEePplaeed, thBFIRAEBESLtoStES SBll ag&d tHedisiay Seemb e 60 digdystan
w Il now be described.” At step HO shown in Fig. 6B, when the sanpl'e
stage 25 i erivelesthgt headiaf e'Sangde Hosoddat QLoadhgaPortwh&enidve Sample at
el ectric capacitance sensor assenbly 90 receives a signal indicative
of the 2el edtoading: Hoat'i t aAt stephiMdh $Stesve hanfegl 6Agndatermiahgen riscmade to
capaci tance at the reference position 0, the_sanple hol der

i dent i fyi ngletasming in3smaaner sk toHbat atridep Abpshoven i Eip e whatkey the

in the sanple hoJder 8 and {hen generates the sanple presence signal,
fol | owed byagpéphasoheensy a%‘?‘Lp 11%@%3 eﬁﬁ%ﬁ%‘gﬁ@&ﬁ?? taplow goes o stép

MI11 at which the display section 60 displays the legend that the sample has not

yet been placed.

25 Since even with the reflective type photo-sensor assembly (the laser
type displacement sensor) or the electric capacitance sensor assembly, the sample
holder S can be automatically identified in a manner similar to that with the
transmissive type photo-sensor assembly, functions and effects similar to those

afforded by the transmissive type photo-sensor assembly can be exhibited.
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15 displays a | egend descriptive of the sanple S having been pl aced.
At step S6 shown in Fig. 6A, determnation is made to determne, in a
manner simlar to that at step H9 shown in Fig. 6B, whether or not
the sanple is placed. If the sanple has been placed, the flow goes to
step S61, and the display section 60 displays an error nessage

Lo, S S oA O o OIS Ao ch

d . , . . . H H
o107 LSRR ) LR O By o

whet her th as been placed. _ rrpe _ !
the flow gqesid QPﬁimeMbn@alﬁfnaﬁfah%ﬁrtﬁ@galﬂpl%ﬁﬂﬂne%gﬁbl@ﬂolﬁer, S RrRYS for

the | egend that e sanpl e has not yet been placed. 25SI nce even w

t he refl ectdewrtihy e phiaple-crahs eaimpskstabyis(froRrati§ @mplyP&d in the form of a
di spl acenent sensor) or the electric capacitance sensor assenbly, the

sanpl e bol den-céntamt thpe aensorethaic doésy nodeodthét e samysienmnther sasapie | lardder
to that with the transm ssive type photo-sensor assenbly, functions
and ef f ect glirgctly, der taxanmdee aaftfansadssivy fyhe phefessenset ve toffpstive type
phot o- sensor assenbly can be exhi bited. -<28>- _ . The

appar at us RBEH-ERNIGT El%laﬁﬁ'etmﬁ SISPHFSIEN 88RSOT hlcat ¢lesticeiApaeitaRsstSCBOr.
the present invention is the X-raxg:il uorescence s%ctrorreter i

order (o avoid a pdSFUREbolEdHEaRbAPRN ARG SAHPE (6 %qﬁelngﬁq%{éér%d

or et o abl y CHERBRea B BH LR iAo Bl beclieskiBedy TRVEIE Bt Sppiyites

does In% C%@&ﬁ'ﬁ{nr%[ ﬂ)eth%gﬁ}@{rﬁ)ugf BE& RISt &ﬁbgﬁﬁgitrcﬁ%letyprege% invention
e, type Jhoto ype

exanp a transm ssiv -sensor, a reflective

phot o- sens@gsi( ghdvsein Fypel diissﬂiea_ﬁxef@mﬂu%%!;%@ﬁc)e @Feéfbrﬁét@ﬁtdﬂ fn upward
capaci t ance sensor. Her ei nafter, the analyzing apparat us

accordi ng tvadiatieg enst, ineludinge theesdoglieri®sltierchating the dodnB1ifeseshown in
will be described. Wiile the apparatus 10 according to the previously
descri bed Figsst3AeahddBrend thé sampleheklentidéntifgnty sectivasutilstingwonerof the
Fig. 1 is the X-ray fluorescence spectroneter of an upward

i rradi ati n§angpissiviendyprii plaptersensermssserabllyd ethe h agflerdiven syl Rhaa-spesar

By o o A L e LT SRS
i - 15 IS

L e B AV b BROE b W PR g
apparal us BRAnCdelr Ne 36 Rfh PTARHLIRAL OlpdcBnRIESSA o G40

is an X-ra uorescence spectro er o ing type,

i ncluding ar&AMME t?%,?i?&ldlﬁl‘{é rﬁgsilﬁgiéohgld&l’ha@ BoSEAR! €1 halder sample

identifying section izing the reflective type photo-séensor

assenbl y (hbkle2MdntiSpihgtsepon hﬁﬁtﬁ?ﬁﬁe Réfle@eakpe photdisengbegdseindly (the
“capacitance sensor assenbly and only the difference between it and

t he anat yzlasgr typradisplasembnt banspriem thestlpctiiescapabitahdel sensor atsedibig and
w Il be described. Referring nowto Fig. 10, the anal yzing apparat us

accordi ng oolyt e difference between it and the analyzing apparatus of the previously

described first embodiment will be described.

Referring now to Fig. 10, the analyzing apparatus according to the

second preferred embodiment of the present invention is a wavelength dispersive

25  X-ray fluorescence spectrometer of a downward irradiating and simultaneous

multi-elements analyzing type, and then the detecting section 7 is a fixed type

goniometer provided for each of the elements to be measured. The analyzing

chamber 105 includes an X-ray source 1 such as, for example, an X-ray tube for

projecting primary X-rays 2 towards the sample S, and a detecting section 7
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second preferred enbodi nent of the present invention is a wavel ength
di spersive 25 X-ray fluorescence spectroneter of a downward

I rradi ating and sinultaneous nmulti-el enments anal yzing type, and then
the detecting section 7 is a fixed type gonioneter provided for each
of the elenents to be neasured. The anal yzi ng chanber 105 includes an

X- 1 : : g b ' '
ngéyﬁ iy 4 hdost fie SR SraOufinbR FFoBosRD B £ Sfrtdfor for
-<29>- i Q.EE?B! i f L |
a detect o?\ép gr&@sﬁg’@f"%ggcopl céﬁ% 3%@%%%%% i)g_gafs\s)e(%’rorg a? ?/ﬁf;grfgc{/%st%,e S)mﬁﬂg 5

emanat i ng g fHeelafeh R &cleWNtestitaty Rlrdys 2k6bi 8@ Ryrayeubsd MRand
X-rays 2 fromthe X-ray source’l, and detecting the intensity of the

secondary Metayisigdhe mitbesignal theisogoafapaliataizs 4.n whi ch the sanple

hol der identifying section 35 nmakes use of the |aser type

di spl acement sensorThe seabizang Gpparatdetiacwihich dhe astingle yhaldere ndentifyimg
124 of an insertion hole 123 will now be described. As best shown in
Fig. 10, tisectien iShowkedomeiofcthediasen txpandisplasmepnt sepeoy pessmbyolih for
in Figs. 11A and 11B),  which has an, insertion, hole 123 of .

di aneter c Feéélﬁén@lirﬁgla\é\fg’ PH@n@aa‘?ﬁé FoP! {afe IRSEHAE Qleaﬁgg’tmﬂidbqw be

O 1 SRS | R IS A SRR 10! s Moy SR RBRoF Shfhe
dont 111 Rt LA 5 S5 19 i1 1 b o i 12
I denti fihcatdrondBhia! cdrféspbAinl! toythe Hikhtel 0T&hekaRpEA S MebeH which
the sample S is inserted from above, and a disc shaped pedestal 122 for
supporting thereon the sample S, and a sample holder identifying section 35 for
detecting the radially oriented end 124 of the insertion hole 123 and generating
the sample holder identification signal for identifying the type of a sample holder
15 120 corresponding to the diameter of the sample S to be placed.

Fig. 11A is a schematic top plan view of the sample holder 120 for
the sample of 200 mm in diameter and Fig. 11B is a cross section taken along the
line XIB-XIB in Fig. 11A. As shown in Figs. 11A and 11B, the sample holder
120 has the insertion hole 123 through which the sample S is inserted; the

20  radially oriented end 124 of the insertion hole 123; the disc shaped pedestal 122
on which the sample S is placed; and an annular edge 126. In the sample
holders 120 for the samples of 200 mm, 150 mm, and 100 mm in diameter,
respectively, outer diameters of the annular edges 126 of those sample holders
remain the same, but the insertion holes 123 in those sample holders have

25 varying diameters that correspond respectively to the diameters of the samples,
noting that the same material is used to form those sample holders.

As shown in Fig, 12A, the sample holder identifying section 35
moves the sample stage 25, having placed thereon the sample holder 120 to

which the sample S is not transported by the transport section 23, from the
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15 120 corresponding to the dianeter of the sanple S to be pl aced.
Fig. 11Ais a schematic top plan view of the sanple hol der 120 for
the sanple of 200 mmin dianeter and Fig. 11B is a cross section
taken along the line XIB-XIB in Fig. 11A. As shown in Figs. 11A and
11B, the sanple holder 120 has the insertion hole 123 through which
t he sanpl e

insertion R eiégr?ifgﬁ &{“ﬁfglgg)l i@%ﬁ%%é%’%g&%@g&?%%ﬁ?% bﬁﬁe[ %3 ts‘glﬁ{ﬁ gle
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outer di anghews iﬁfFiFh?ZBDﬂié' e 38129 i OmovEeSE 1B Blifloh 04 48 thich the

remain the sanme, but the insertion holes 123 in those sanpl e hol ders

have 25 vars?bmghaﬂgwﬁmﬁaht: kabt positiea enthe peuden sdlitivé deteeor 72 at the
di aneters of the sanples, noting that the same nmaterial is used to

f or m t hose ref@nqice positiber O, that is, the pdstisiatwyhich thie daset Baamt Tepgeqts ento
hol der identifying section 35 npves the sanple stage 25, having

pl aced t hetlomadinBy serigiited addb4 pfothe anggiition hole nsl geneyatestto the
transported by the transport section 23, fromthe -<30> reference
posi tion o%ﬁwnamapgéeﬁl%gba@aeaﬁﬁm?%homéld%éic@n% siggpk foradenipiymg the

Subsequent e B VbRl EpREr 120p8 ekBend e o e 58k I 25 pmgvent
the posi t1 g i Mgl bhe 0%, CNNoERy TR {85 FRAHGAONILLR" sMlincd

the position sensitive at ef erence posi

that isg th skid@n at which the | aser beam 73 projects onto the
radiall'y or?begr%tae eﬁd 124 of the insertion hole 123, and generates to

the determ ning se@®y e $npleigoldanRichtifgihg &eclifiens it Ralin® theSide@type
for identifying the type of the sanple holder 120, in dependence on

t he di st andssplacemendgemnsntasfembiyt T anéfdeteniag thoshdiatiy diented bnd 24 of
identification signal retained 10 subsequently. By the

sanpl e hol dur insedion higlenthesvannayofIow detegtiongs tiwalel asstorwhstper or not the
di spl acenent sensor assenbly 70 and detecting the radially oriented .
end 124 of SamBle hdeplaced méﬁee?»amnk: heldrad il mow hecdaseribed) | AS shewNds

now b s ErHpbih. adien B anplesiabe, 351 BahCl §16 Fcap Rostioly Drote
is held POSI 1 2 N |.e, hal d ident i fyi
caction 35Sty BEERER NG R0aios ARolaRRo: o7 4 Rendbfeiosibeiie
sect on .. e SFtT
ot actor - 7 aRenon SRHINEBheRP Bioh) Bt 3L pORUBAT He DaRAREL donk v

has been phaeetri72 hhtheSATRACH PodiRionS02AetckerbsIPaL iR Samples MM Rn

presence signal
placed in the sample holder 8 and then generates the sample presence signal

20 indicative of the placement of the sample S in the sample holder 8, with such
sample presence signal retained subsequently.

Hereinafter, the analyzing apparatus according to a modified form of
the second embodiment of the present invention, in which the electric
capacitance sensor assembly 90 is employed as the sample holder identifying

25 section, will be described. Since the analyzing apparatus according to this
modified form of the second embodiment differs from the X-ray fluorescence
spectrometer shown in and described with particular reference to Fig. 10 in

respect of the structure of the sample holder identifying section 35 and the
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20 indicative of the placenent of the sanple S in the sanple hol der
8, with such sanple presence signal retained subsequently.
Hereinafter, the anal yzi ng apparatus according to a nodified form of
t he second enbodi nent of the present invention, in which the electric
capaci tance sensor assenbly 90 is enployed as the sanpl e hol der

i dentifyin - ' i | ' ' i -
wppar at s AdeRifEGbAdatigh, nlpInG SREERDECS (R RifpleIRIAGALALRng section
di ffers fromjdeth&iaamifilneosResens il peclsaimicer shown in and

described with particular reference to Fig. 10 in respect of the
structure of the sal esanglldeholddendehtyfyigg sectibnn3 85inghdiihgethe- sRttric

I dentifying operation, only the structure of the sanple hol der
i denti f yi ngapadtinea s8ascaradsarhbly Yk furi dogeatmgothe radiaiy omentedend 124 of the
descri bed. ) The sanpl e hol der identifying section 35 inc]uding
the el eét riigsestipadioleahdd velrwodesssibedbl psghiomer ingkiged 2/ ghe pample holder
radially Ori(i:‘leerﬂgf?/?ngeggculo%1438fm%brgs the sample stage 25 having placed thereon the
sample holder 120 to which the sample S is not transported, from the reference
position O in a direction radially of the insertion hole 123, as shown in Fig. 12B,
to the potion A at which the electric c'apacitance detected by the electric
10 capacitance sensor assembly 90 increases from the electric capacitance at the
reference position O, that is, until the electric capacitance sensor 90 is brought to
a position immediately above the radially oriented end 124 of the insertion hole
123, and then generates to the determining section 40 the sample holder
identification signal for identifying the type of the sample holder 120 in
15 dependence on the distance L of movement from the reference position O, with
such identification signal retained subsequently.

By the sample holder identifying section 35 including the electric
capacitance sensor assembly 90 and detecting the radially oriented end 124 of the
insertion hole, the manner of how detection is made as to whether or not the

20 sample S is placed in the sample holder 120 will now be described. As shown
in Fig. 12A, while the sample stage 25 is held at the reference position O, the
electric capacitance sensor assembly 90, upon receipt of a signal indicative of the
electric capacitance, which has changed from the electric capacitance at the
reference position O, determines that the sample S has been placed in the sample

25 holder 8 and then generates the sample presence signal indicative of the
placement of the sample S in the sample holder 120, with such sample presence
signal retained subsequently.

Since the apparatus according to the second embodiment is capable of

automatically identifying the sample holder 8 in a manner similar to that
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5 insertion hole 123 will be described. As shown in Fig. 12A, the
sanpl e hol der identifying section 35 noves the sanple stage 25 having
pl aced thereon the sanple holder 120 to which the sanple S is not
transported, fromthe reference position O in a direction radially of
the insertion hole 123, as shown in Fig. 12B, to the potion A at

o oS S0 A SRS LBl amen
o Tl SRR AT Bl L e L 6
121l Ok CNAtR Bl e AR OB b A e AR

i dentification signphe fOfay @RBEdsbyidedspdteronte Scdrii®gSPtRirPréfired
120 in 15 dependence on the distance L of novenent fromthe reference

posi tioa 0embddimsuicf thegrtdeht datenton svitial desetibed addstiiideaeiaafiéry. The
By the sanple holder identifying section 35 including the electric

capaci t ancanslmsy apssanblagc@digntd thet thirdi eigboedimenadd ah [Xrray flantesdence
end 124 of the insertion hole, the manner of how detection is nade as
t o whet her spectrgnetenef floe dawpmard iradigting dype As ihtheseasgl with dhejanalyzing

il be d i bed. ..As i Fi a. 2A, whjle th |
D5 | s hol deRPSTRRS REPHHIBALS IoSsaongprabodinens  hichiinc Gdpna saRIG NOtder,
nhl 90,. i ) i | i ndi ti f..th
o eorri o> EARiot, dinsBfiin ESE B adiafelh X0B ot RBHERL b Pl didirer of
Lric TR At LS
ol acaq De! SREDEERPIhiL Which, (F KARM 8 irddfkd RS afid 2 RS Shaped

presence Sg@ﬂ@é‘ca ioi"c‘ag isﬁ?%&fé’iﬁ%ﬁfle tsQﬁllp[E ﬁfe?éfﬁﬂtanﬁfal&hﬁaﬁﬁg?i' 1_%c§%sieﬂ ihReof a

|
sanpl e hol der 120, w sanpl e presence signal rétaine

subsequent kyund conﬁ%uraﬁbﬂi\@i@ﬁhé& iRpRAdRE _lsﬁaﬁ&_l??ét_iﬁsﬁﬂ and WhRhSAS® tludes
enbodi ment is capable of automatically identifying the sanple hol der

8 in a nanter sampld holdeo ibatifyind 2zetiopdaiorgrée befldchieoeaypar pliats-sensor
according to the previously described first enbodi ment, functions and
ef fects si apseably dthenlsser aibeohispldctipenthienapy arahaslerttio rcdpagjtange tshpsor
previ ously descri bed fjrst enbodi nent can be obtai ned. The X-ray

f 1 uor edZ endescupd alsinee thescorienciyres gnd the opgrapeartheregd ats @rﬁ%é@atrfé@m

ot %, 8k LB S B0t RE BT AR S, L Pl
fl uorescen&ﬁ% eC%ﬂd)B'ﬁérﬁfioﬁfwih%% &gé\@%\@dd irradiating type as is the

case with nal'yzifg appar atus ing to the second enbodi nent,

which includes a s §a1ﬂﬁfedﬁélgllep%&ﬁgfy§¥k isﬁitﬁﬁf B8Nl Fin@ th@ laser type

di aneter corresponding to the anet er
displacement sensor 70 for detecting a radially oriented end 135 of the round

20 recessed inlet 131 in a disc shaped pedestal 132 of the sample holder 130 will be
described.

Fig. 13A 1s a schematic top plan view of the sample holder 130 for
the sample of 200 mm in diameter and Fig. 13B is a cross sectional view taken
along the line XIIIB-XIIIB in Fig. 13A. As shown in Figs. 13A and 13B, the

25 sample holder 130 has an insertion hole 133 through which the sample S is
inserted, a radially oriented end 134 of the insertion hole 133, and a disc shaped
pedestal 132 for supporting the sample S thereon, and the disc shaped pedestal

132 has a recessed inlet 131 of a round configuration, a radially oriented end 135

of the recessed inlet 131, and an annular edge 136. In the sample holders 130
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10 sanple and into which the sanple is inserted from above, and a

di sc shaped pedestal for supporting the sanple thereon, and al so
havi ng a recessed inlet of a round configuration defined in the disc
shaped pedestal and which al so i ncludes the sanple hol der identifying
section having the reflective type photo-sensor assenbly (the |aser

adSanbly, drGCECioRiacy Aeeed brb B EhEE i CRRRTHL PORRRE PRdbately uter

different fy; ' | I ' ' ,
it erent GARROSE eI 48] of HESELIRIE IRREA0 GBI TRl ut
The sanpl e 1o slRktibtl Bblek f BB ERR! c08ss3@ ihBE I3 RPtHJ3e shafes hbMRes have
di spl acenent sensor 70 for detecting a radially oriented é€énd 135 of

t he round ’&erig%etﬁamdtdm Ieteett cb';?ﬂes'gﬁndi rébpectisdlgnodhpeliantrls d82hobamples,
sanpl e holder 130 will be described. Fig. 13Ais a schematic top plan
vi ew of 5t hewosiagyihat thelsaime rAOrifibis ushe te fomp thosé sa@plakoeldeisn di anet er
and Fig. 13B is a cross sectional view taken al ong1 the Iine

X 1LB X LUB LD Fi 0 ALSRON: IntiGen IhfFilgsspit SR L ﬁfﬁzgﬁéi?e‘e’?%@
vipieg, Sl b ifes S do¥latib ol s S
(ne i sc p’Z‘ﬂgﬁ rso@gr&ﬁéﬁit?astr 'S]pgets@g@a fie ARG 5t lgnfﬁﬁnﬁf{m the

rgfé}“elgcg g@%ﬁ@ )q gﬁ tahafrgaloef{] ga(%%l% %% tﬁ%j g(sée%g&f ﬁﬁgt 1?5 %hﬁe?’ hle

and an annula e sanp ers
10 laser beam 73 from the semiconductor laser 71 is radiated. Subsequently, as

e

shown in Fig. 14B, the sample stage 25 is moved to the position A at which the
spot changes from the spot position on the position sensitive detector 72 at the
reference position O, that is, the position at which the laser beam 73 projects onto
the radially oriented end 135 of the recessed inlet, and generates to the
15  determining section 40, the sample holder identification signal for identifying the
type of the sample holder 130, in dependence on the distance L of movement
from the reference position O, with the identification signal retained
subsequently.
The sample holder identifying section 35 including the laser type
20 displacement sensor assembly 70 for detecting the radially oriented end 134 of
the insertion hole 133 in the sample holder 130 including the disc shaped
pedestal 132 having defined therein the recessed inlet 131 of the round
configuration, will now be described.
As shown in Fig. 14C, the sample holder identifying section 35
25 moves the sample stage 25, having placed thereon the sample holder 120 to
which the sample S is not transported by the transport section 23, in a direction
radially of the insertion hole 133 from the reference position O, while the laser
beam 73 from the semiconductor laser 71 is projected, to the position A (shown

in Fig. 14B), at which the spot changes from the spot position on the position
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-<33>- for the sanples of 200 mm 150 mm and 100 mmin dianeter,
respectively, outer dianeters of the annul ar edges 136 of those
sanpl e holders remain the sane, but the insertion holes 133 and the
recessed inlets 131 in those sanple hol ders have varying dianeters
that correspond respectively to the dianeters of the sanples,

5
noting that t-oy | i to. form i e l.e _h I: S
he shoun | epngE BRI i rErekGRESAsREE, R RS ERPYBR0 A VHidthe
t he sanpl e | : : I I
e oD ® IR BE TS REMONGI! GRENE BRER oHOFCIMR 0,910 lEfecied i
fromthe raRerianeg A8sshdRE (fkdebtal Md R&HHeP Mo tRApBSYNT at ReEhitRIRS §§@k
inlet 131 while the 10 | aser beam 73 fromthe sem conductor |aser 7
i's radi at e¢haggdssfraetie spot gositlomat ibe fadiallyldBenttdendally of siagecdsed
is nmoved to the position A at which the spot changes fromthe spot
posi ti of onnlehd3ppotiat iisrthe grusitidnvet dichcther lager beam W8 isefrejeek onto the

position O, that is, the position at which the | aser beam 73 projects
onto the raediallyorismitechend lddof s pasertien heteeddddandiiteen ganerates to the

generates to the 15 deterninjng sectiaon 40, the sanple holder . .

i dent i fi catdCERMIRIGRHECHA %dﬁﬁg@mpf%@olﬂ%lc{epagwwn wgnglaﬁ%algenfbfwa& the
130, in depende on_the. dj st e. L .of venment .fr t he .ref.erence
bosi tion 0Ok Oh ik, hoider J305in dPrpadienceion; thediSlace Ju ot imoversen
sanpl e hol i tifeyi sect:i ' ugdi na ; . rt 2 .
di spl acerre(r}: %eﬁgé;rlleg%ﬂseg%fl g&%&?o@?dgﬂ gﬂctgjr?g tlhgﬁ%%%ﬁlg)lnl ys‘f%rfalleg?tggled
end 134qof 'gﬁ?tion hole 133 in the sanple holder 130 including
the di s((): skslglg%ghpe est al 132 having defined therein the recessed
inlet 131 of the rquntlegRRf biiceatheomke Holdeidbs:i EedIRh 3 PencIHONS
in Fig. 14C, the sanple holder i1dentifying section 35 25 noves the
sanpl e st agiee Abctricavapagcitypicasedsdriagsanbl yt Iefes aigpdceinhahel eadidlPP otienteienid
the sanple S is not transported by the transport section 23, in a

di recti on da3dicdlthg re¢esse¢rbinleiswill berdesolileed 33A§ shownlis Figf édAnte sample

position 0, whi I,g t he. | aser, .
holder identifying section 35 moves the sample stage 25, having placed thereon

15  the sample holder 120 to which the sample S is not transported by the transport
section 23, from the reference position O in a direction radially of the recessed
inlet 131 in the disc shaped pedestal. Then as shown in Fig. 14B, the sample
stage 25 1s moved to the position A, at which the detected electric capacitance of
the electric capacitance sensor assembly 90 increases from the electric

20 capacitance at the reference position O, that is, until the sample stage 25 is
brought to a position immediately above the radially oriented end 135 of the
recessed inlet 131, and the sample holder identification signal for identifying the
type of the sample holder 130 in dependence on the distance L of movement
from the reference position O is generated to the determining section 40, with the

25 identification signal retained subsequently.

The sample holder identifying section 35 including the electric
capacitancé sensor assembly 90 for detecting the radially oriented end 134 of the
insertion hole 133 in the sample holder 130 having the round recessed inlet 131

defied in the disc shaped pedestal 132 will now be described. As shown in Fig,
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beam 73 fromthe sem conductor laser 71 is projected, to the position
A (shown in Fig. 14B), at which the spot changes fromthe spot
position on the position sensitive detector 72 at the reference
position 0, that is, the position at which the | aser beam 73 is
projected onto the radially oriented end 135 of the recessed inlet

131 in the (g - b i
V\/m clhnt Leeslg%?’ Q%ig%ég% ]?@gﬁlqs‘@%éugg’g? S%ég[smlg{oglfgt e?érh; ' :'i %&ﬁzf’}thavmg
oriented enf,d35hefeohRe EEEBRSESIdEr 150 & whith th%%ﬁlﬂclié 8 i|§ @t Bﬂﬁéﬁd’r%ﬂ by

at which the laser beam 73 I's projected onto the radially oriente

end 134 of th@erahfixat bé@ivn 24, 6n B3diredivd fadRNyosM@Edhestibe Hole 133 from the
determ ning section 40 the sanple holder identification signal for

i denti f yi ngefdnendeypsitodn Oheo HenpisétidroAdghow (n Fig.defiBn dewbechothetdeeected
di stance L of novenent fromthe reference position O, with such

i dent i f Bcatdlentrie copaditanee af theocledristapae)jtamee Isgnsor assembly Jthinckeasesefom
pl ace, the sanple holder identifying section, 35 including the

el ectric cadbaclecdrie capanisiceadls Biorsfemnce grosiiare (i gt theuptilytha plpctric
2o " an, ©CHBARGP ScRO SR EmaEn oD Ay Higtiekdoi RSB douRe AR L ARG e
sampre S i a0ald PIREGERAL IS E PR ahe ek E IR I R RsthP ol linbr

f OUL T dns] Y T >P thon L _
51Tt e ool BN A BHIGE'hETdERAE plechic (ABaLRARSEE, B! Bloctric

sanpl e 1§t ag@pAcitine RUGSH hskehitly BB indrOfed frdth thei dBctiRecARicRsA®at the
el ectric capacitance of the electric capacitance sensor assenbly 90

i ncreases fra@igllyheicateCénd ¢320f capreeiseddaleat 31 hehat &, eneihdes glostrici soatic

O, that is, until the sanple stage 25 is brought to a position _

i medi at el weadvovassembly £ ad [byouglitett adpentond Idoédintedy rabovssthe Tadhalty

131, and the sanple holder identification si(gnal for identifying the

type of therisatgsl enchbdHef theamsertiondindndédcend thenrgengraies iy the degyermining

movenent fromthe reference position 0 i.s generated to the

det er i ni ngosien 18:iha samgla RoleE \Geaifialion Sigrel oot KJeghiaying dhg;tyeg of the

subsequent | y. .sappl e ;hol der j.dentifying section 3

et uditf oHERls deldare S ARoTeheRORR feo eadistantie, Eod Fi sl oy the

the radiall I Jq,pé : ; rii . i anpl e

hol der 130 rﬁfg\%ﬂncgrﬁq‘%% rouh%@e@%& éa;%?t!ifr;?de o f@“@ g%t?g%ﬁf’s# bg %@%glﬂgc

shaped pedestal 13Z3WMHd anay.@ SSHeatuRed: whRhS iRWSahpPldrhelder idSRifying
section 35 has the electric capacitance sensor assembly 90 and either one of the
radially oriented end 135 of the recessed inlet 131 in the pedestal or the radially

20 oriented end 134 of the insertion hole is detected, when the determining section
40 determines that the sample S and the sample holder 130 match with each other
and the sample S is transported by the transport section 23 from the cassette 21
and is then placed in the sample holder 130, the sample holder identifying section
35 receives a signal indicative of the electric capacitance from the electric
25  capacitance sensor assembly 90, that has changed from the electric capacitance at

the reference position O. At this time, the sample holder identifying section 35
determines that the sample S has been placed in the sample holder 130 and then

generates a signal indicative of the placement of the sample to the control section

50.
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14C, the sanple holder identifying section 35 noves the sanple stage
25, having placed thereon the sanple holder 130 to which the sample S
is not transported by the transport section 23, in a direction
radially of the insertion hole 133 fromthe reference position 0, to
the position A (shown in Fig. 14B), at which the detected 5 electric

From the. ol ect ri o COBGR N AR RS A EORBRE b N {RBL FETOHGent RADRGIE of
posi 1 on | AREHrA @ RERERRC RERRERIC I B o IR Cithlg > tha

recessed i nkglorhdd i"’Pe?t?fi pesestgl ac&ﬂﬁiﬁ(%”tbh%etgrév%sﬁpshé§cﬁ%e§’ £t

whi ch the detected e C capacitance the electric 10

capaci t ancenfiRdsaen@Saasions BRd ioticaasiesldr @midie Afadbdity the apparatus
capacitance at the radially oriented end 135 of the recessed inlet
131, that iascordinig fo thb@relientlyidesaitzid firss embodimaasenhlbe dMdainsdbr ought
to a position imedi ately above the radially oriented end 134 of the
i nsertion hol e 133, Thmdnalyemggepparatuesaccording tdeargr nhaiafgthsefitst ga third
the sanple holder identification signal for identifying the type of
the 15 sansidodinges ai3the AresepeHertends nesidgdswithcdiel fdlowingamannal

L0 TSR W B U By
S S R
e SIS RR e Sl P SEicly 1 ol Sy 2 Ry g

section 40,d&tigh®h AeSmcAdiridd sosi@dp! € S and the sanpl e hol der 130
match with each other and the sanple S is transported by the
transport section 2% fHeobulshg aageptSle sRdwane Fig.téenth aaglgsi Staktdethe
sanpl e hol der 130, the sanple hol der identifying section 35 receives
a signal i ogemtbhvef dhet hppahimst ri At capaequeancsep r 82n e alabest r sats 2he
capaci tance sensor assenbly 90, that has changed fromthe electric
capaci t anc&1casutig cpadigivance Thosiat step 93, the analyst selests thaenarunlileading
hol der identifying section 35 deternipes that the sanple S has been
pl aced!¥ n tn%lesQHE?S@r%F@ebh%anTt %@a)g htts S&I%qt@ﬁapP the manual

e oSl R RS e BT TR oS R 5l o
Thodi ¢ C cal . Lifvi q

ehod et oD PRARe 0l AHSGTBAGRI Ko BEALUDNI BIS, SISl IPR

h . . fd badi ¢ ! ;

Si ﬁ‘i lp;(rav![ gy?g'gsgegﬁ%r eg %;r/lﬁt%he appiat?%? sla%éﬁlégt?:lgrdl nwgqphgeb%“ at

~ previ ousl ywiedrihedigplhy rsetti@re0 dispray adagerndethabilal #@sple S has not yet been

20 placed.

On the other hand, if at step M1 the placement of the sample S has

been determined, the flow goes to step M2 at which the analyst presses a
measurement Initiating button. At subsequent step M3, the sample stage 25
having the sample S having been placed moves from the loading position to the

25 measuring position. At step M4 following step M3, the measurement is
initiated. Upon completion of the measurement, step M5 takes place at which

the sample stage 25 is moved from the measuring position to the loading

position.
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The anal yzi ng apparatus according to any one of the first to third
enbodi nents of the present invention is provided with the follow ng
manual | oadi ng node, as shown in Figs. 6A and 6C, in which the

anal yst places the sanple in the sanple holder 8, 120, 130 that is

pl aced on the sanple stage 25 and 10 perfornms the neasurenent by
novi ng the sanple f ' Ll rg

posi 1 on. W B e S LRCHoRGeY itk el B SHER'S Pl o

anal yst St aj anidiRaIpSRALAnRic WORIARLIAND! Y50 oAt SURSFELERS LBREssTRed

t he anal yst sets the measuri condi ti ons. en at ste

anal yst selsgpicqubhfty Hag dadn id)@@hme&% ROQnipIe 3R ENRODY3@ follovald by
feed). After the selection of the manual | oading node at step S3, the

sanpl e hol de¢ siege it itfiey p@nse desonibed hedeihabovere Ortthes beer Wandhehber there
not the sanple S has been placed in the sanple holder 8, 120, 130. If
t he sanpl e iSnhasmpde Sytetbebmeasyred duutcaftdrethicl analypb dgs to remeye Nk samgple S
whi ch the display section 60 di sgldza/ a | egend that the sanple S has

not yet bedromdhgsample holder 8, 1200h34,Hellewsdrbhrgaovalfofibe spssetonatstep

I t th . h det ined, the fl t tep.
PLRSC T R A0S, SALE B ACE SEL D B e AR SRER (0 1P
b t st M3, -t he. I t 25 i t.h le S i
pubsequent o o0 V8, RONPHEoS AR R AT B 134 s
postt L on A3 Al b e skeR Afentde MERRICSIED !l bt
sanpl e 31 2462 fhd il SpHEATHIAGAIP S Uid BT HoIntRArb A8 A be

position. -< ere the sanpl e 0 be neasure

t her eaf t er catrhl saMALRkSy Hascdse dfemessiRymenf 66 tellsamber bPlseRbIE, or
120, 130 and a sanple S to be nmeasured subsequently has then to be

pl aced i n thesasomdre that ideifféend f0m th8Gpufine hoadgsisby the steps in the
manner described herei nabove. On the other hand, where there 5 is no
sanpl e S to be neasfitboughar thef analyzing eppavatussaccheding do raayowe efhige first
sanple S fromthe sample holder 8 120, 130,.  fol]owed by renoval . of
the casset tt@ thirdsembodmnenss o then Prgsgnt drventioay dbe ansrafomis ngentily the

nccor diifg SBRH LOET B 12Ae19 fet BEGT AReried s TR BIHE Ty Dl
: i . . f ' :
ol aced mandRrfE R R ianeRoidR LMol Tt A 430"BUR e i 1p2
out qui ckl mdé}%gﬁﬁ‘?ﬁbgh@ﬁﬁ%emm of a small nunber of sanples or

measur enent t rent fromthe routine analysis.
In describing the analyzing apparatus according to any one of the first

to third embodiments of the present invention, reference has been made to the
20  wavelength dispersive X-ray fluorescence spectrometer of the upward irradiating
and simultancous multi-elements analyzing type, in which the fixed type
goniometers are arranged to permit the multi-elements can be analyzed
simultaneously. However, the analyzing apparatus of the present invention may
be a wavelength dispersive X-ray fluorescence spectrometer in which a scanning
25 type goniometer is arranged, or an energy dispersive X-ray fluorescence
spectrometer.  Also, it may be any X-ray analyzing apparatus of a type utilizing
the sample holder of a structure on which the disc shaped sample S is placed such
as the sample holder 8, 120 and 130 and may be, for example, a complex X-ray

analyzing apparatus in which, for example, an X-ray fluorescence spectrometer,
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Al t hough in the anal yzi ng apparatus according to any one of the first
to third enbodi nents of the present invention, the operation to
identify the 15 sanple holder 8, 120, 130 has been described as
performed with the lid 102 | eft opened, the operation to identify the
sanpl e holder 8, 120, 130 with the Iid 102 cl osed may be perforned.

|, Sescr! DURoyLe SRELYEAS, ARPAL X L5, SRR 8 RhuBREL 1 lion
b d . | . . 3 f
peen, made, SabyPHEInENILE Sl BT Sudnky LGRS B o

cetro _ ( _ _ _
mul ti-e en@g}@@gﬁ% Y& %aé&%uelb?': {ae irfgh eldd€rohl g@ﬂng g{)ﬁag% gg@'s%ﬂﬁﬂ@,r r an

are arrang mt th enents can be an

si nul t aneowslipsontdosye f@r Peﬁfbﬁnﬁga{bézhﬁkﬂyﬁﬁ’ﬂw ghdigting lhendiesBRt onto the

i nvention may be a wavel ength di spersive X-rtay fluorescence
spect r ofet @amipte.whi ch a scanni ng 25 type goni oneter is arranged, or
an energy dispersive X-ray fluorescence spectroneter. Also, it may be
any X-ray anal yzi ngAhbpughathepresens inveptionthiak ibzem gull hdescaibpptl én kohukmtion
of a structure on whjich the disc shaped sanple S is placed such as .
the sanpl e VBl dae rseferred ambodinenis dherept prith frsfereneamte dhe Accompraying
X-ray drawings which are used only for the purpose of illustration, those skilled in the
art will readily conceive numerous changes and modifications within the
10 framework of obviousness upon the reading of the specification herein presented
of the present invention. Accordingly, such changes and modifications are,
unless they depart from the scope of the present invention as delivered from the
claims annexed hereto, to be construed as included therein.
[Reference Numerals]
15 1 -+ X-ray source
2 -+ Primary X-rays
4 ---- Secondary X-rays
8,120, 130 ---- Sample holder
77777 20 ---- Cassette unit
20 21 .- Cassette
22 -+ Cassette identifying section
23 ---- Transport section
25 -+ Sample stage
35 ---- Sample holder identifying section
25 40 - Determining section
82 --- Ring shaped pedestal
83 --- Insertion hole
84 ---- Radially oriented end of the insertion hole

85 -+~ Radially inward end of the ring shaped pedestal
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anal yzi ng apparatus in which, for exanple, an X-ray fluorescence
spectronmeter, -<38> an X-ray reflectoneter and an X-ray
diffractoneter are conbined. In addition, it may be any other

anal yzi ng apparatus such as, for exanple, an EPMA for performng the
anal ysis by radiating el ectron beans onto the sanple, or an

el lipsometer for p onni ng .t h nal visi iating | um nous rays
onto the 5 sanple.%g Sd lﬁﬁghﬁﬁdﬂﬁﬁﬂén%%égégt i nventi on has been

fully described in coNNeGHi AL with the preferred enbodi nents thereof
with reference to the acco%%anying drawi ngs which are used only for
the purpose of illustration, those skilled in the art will readily
concei ve nunerous changes and nodifications within the 10 framework
of obvi ousness upon the reading of the specification herein presented
of the present invention. Accordingly, such changes and nodifications
are, unless they depart fromthe scope of the present invention as
delivered fromthe clains annexed hereto, to be construed as included
therein. [Reference Nunerals] 151 X-ray source 2 Primary X-rays 4
- Secondary X-rays 8, 120, 130 -- Sanple holder 20 Cassette unit
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2021Cassette 22 - Cassette identifying section 23 Transport section

25

Sampl e stage 35Sanpl e hol der identifying section 2540 -

Determ ning section 82 Ring shaped pedestal 83 Insertion hole 84 -
Radially oriented end of the insertion hole 85 - Radially inward end
of the ring shaped pedestal -<39>- 106 Sanple hol der repl acenent

door S Sanm\/ﬁat 1s claimed is:

1. An analyzing apparatus for analyzing a disc shaped sample, which
COmMpIISEs:

a cassette unit comprising a cassette for accommodating the sample and a
cassette identifying section for identifying a type of the cassette and then
generating a cassette identification signal descriptive of the diameter of the
sample to be accommodated;

a sample holder having defined thercin an insertion hole with a diameter,
corresponding to the diameter of the sample, and through which the sample is
inserted from above and including a ring shaped pedestal on which the sample is
placed;

a transport section for transporting the sample from the cassette onto the
sample holder;

a sample stage on which the sample holder is placed;

a sample holder identifying section for detecting a radially oriented end of
the insertion hole in the sample holder or a radially inward end of the ring shaped
pedestal and then generating a sample holder identification signal for identifying
the type of the sample holder that corresponds to the diameter of the sample to be
placed; and

a determining section for determining whether or not the diameter of the
sample to be accommodated in the cassette and the diameter of the sample to be
placed on the pedestal of the sample holder match with each other, based on the
cassette identification signal, generated from the cassette identifying section, and
the sample holder identification signal generated from the sample holder
identifying section;

in which in the event that the determining section determines that the
diameter of the sample to be accommodated in the cassette and the diameter of

the sample to be placed on the pedestal of the sample holder match with each
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What is clainmed is: 1. An anal yzing apparatus for analyzing a disc
shaped sanpl e, which conprises: a cassette unit conprising a
cassette for acconmopdating the sanple and a cassette identifying
section for identifying a type of the cassette and then generating a
cassette identification signal descriptive of the dianmeter of the

sanple to , : gﬂgﬂe G0 g@ﬁ: th
t herein anqﬁ%%gﬁ?%%gﬁg[ \Slﬁc'gliqnaﬁgﬁ rretseg{,éo(g:%ﬁpleegpond?nge({ag t eonto ©
di anet er ofgaiife RBIMRE BlacRBdntths oa@pledthed the sanple is inserted from
above and including a ring shaped pedestal on which the sanple is

pl aced; 2.a transphe hn&l@@iﬂgoapﬁa@aituts raardgiaidd mgclahe 1sdurther Eomprising a
cassette onto the sanple holder; a sanple stage on which the sanple
hol der i s phampdeholder replscaménd dook sidrich desaledtipichy opend arclosad at the time
detecting a radially oriented end of the insertion hole in_the sanple
hol der or afrepplagement miathe sanaplef helder, rtha sagnilp diplgrdeeftining dae saBple
generating a_ sanple hol der identification sjgnal far .identifyi

type of thémé‘ifﬁp rfk caten iigial cwhrRsgerss bl W@fhﬁm%ttgﬁ sﬁﬁnﬁq%eﬁ&%er
sanple to b laced; and a determ ning section for determning
whet her” or 1ﬁgﬁn€ loﬂlisé%%ql&he&oqeﬁggsarrpl e to be accommpdated in the

cassette a t he di t I . n; ; I
of the sana('je hol de?ﬂgnaaﬁélrﬁ\f/ﬁg{ E&%@@oﬁé@nﬁ %Elégﬁ‘@%l ?héﬁ(t})g}ggg?‘tgg&? the
i denti fi catgl ' : I ' ERVE ;

section, ar?gﬁitbf%%hgg%lrgﬂﬁgﬁg?rl@?o é‘nlt9 irth%%gf ?ﬁ%%%a}?&gﬁg%ﬁlggn% rsg?r’%lon
the sanpl e jhgitess tHéeRipefl off i SABHIcORolder and theRigehctated {i eMaple hélder

the determ ning section determ nes that the dianmeter of the sanple to
be accomoddémificationhgiedssette and the dianmeter of the sanple to be
pl aced on the pedestal of the sanple holder match with each other,
the transpcrt sect i The analyzing appardfes sarhriendd onelalne % as sehich thatsample
t he sanpl e hol der placed on the sanpl e stage. ) .
holder replacement door is operated in the sequence in which the sampler holder
replacement door is released from a locked condition by a lock release switch for
unlocking a locking mechanism, opened by an analyst, invalidates the sample
holder identification signal then retained, closed by the analyst, locked by the
lock mechanism, and retains the sample holder identification signal generated by
the sample holder identifying section.
5. The analyzing apparatus as claimed in claim 1, in which the sample
holder identifying section comprises a non-contact type sensor assembly for
detecting the radially oriented end of the insertion hole or the radially inward end
of the ring shaped pedestal, the non-contact type sensor assembly being operable
to detect the presence or absence of the sample within the sample holder placed
on the sample stage and then generating a sample presence or absence signal.
6. The analyzing apparatus as claimed in claim 1, further comprising a
manual loading mode in which an analyst places the sample in the sample holder

then placed on the sample stage and then moves the sample stage from a loading

position, which is a position where the sample is placed, to a measuring position,
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2. The analyzing apparatus as clainmed in claim11, further conprising
a sanpl e hol der replacenent door which is selectively opened or
closed at the tinme of replacenent of the sanple holder, the sanple
hol der retaining the sanple holder identification signal when cl osed,
but invalidating the sanple holder identification signal when opened.

sampl o nol dtich g Sammist” af; 8 CRbulE 5 Refulngy Do Byt e

i dentifying ﬁl‘f}‘féi on identifies the type of the sanple holder and then
gener at es {he sanpl e holder identification signal. 4. The anal yzi ng
apparatus gs cl ai megnighalfAhMagpatafusMbiCindlPAns AEIe dHabe@ sample, which
repl acenent door is operdted in the sequence in which the sanpler

hol der replcaggiges: door is released froma |ocked condition by a |ock
rel ease switch for unlocking a | ocking nechani sm opened by an

anal yst, i nval iadedsesttd heit camgresing kdessdttefuri dccommadatisigghalsatipdan and a
retai ned, closed by the analyst, |ocked by the |ock nechanism and
retains th&assgHpl @%nbf)dég segéiani forc dandifyi®gghatypgenerthe eenshsfte iad then

Tl med | nSENGRADE, 3| CHSSAe: HAHEICRHRbI SER] T PUUR (oY I LSBeeT o the
' - tact t nbly f detecti th

radial 1y of BRI BHEFBMEREdsert ion hol e or the radially invard

end of the ring shaned REECRIhe dRBcRRCERTLAShsdHBE PSRN FS5AMRLY

bei ng operablet©o ec he” preésence or absence o he sanp

the sanpl e hgk ndm%@@@h@aiglﬁaef%gh@ %ﬁﬁnﬁﬁﬁ @ﬁdth&gafg;p%ﬁa{ fhd 88nBle is

sarrpl € presence or apbsence sl gna e anal yzin par at us as

clai med i nigdefteflom f2bbYHand GR¢RAINg Naise s pedeRflioROwARHRhE BaBiLR
an anal yst places the sanple in the sanple holder then placed on the

sanpl e stagkacadd t hen noves the sanple stage froma | oadi ng position,
which is a position where the sanple is placed, to a neasuring
position, whi @htrarsparpsesitionoforiranspotting thenssinaple sfromather edsetfecoonto the
measurenent of the sanple. 7.An analyzing apparatus for analyzing a
di sc shapesdmplehddemini ch conpri ses: a cassette unit conprising a

tte f dati t he | it i denti fyi
e AR SR SRS RSN
cassette ent Lk PRGN SUBAS, plRSpa
o, 1Sert Lo, AN S Bl SISESRATHO0 At RLSE 1o

i ncludi ng giehtiFieaBHRPSIEnAE Q3! @dexﬂﬂ¥ﬂ@i Ghe t RpeSTPkEe | SarRhlRCEBIder thef
transport section for tfransporting the sanpl’e fromthe cassette onto

7 Ito |h2 t;%;npl echatshands 2o gandibmetdragehesamplicab Hehsaseaiyahd hol der is

a determining section for determining whether or not the diameter of the
sample to be accommodated in the cassette and the diameter of the sample to be
placed on the pedestal of the sample holder match with each other, based on the
cassette identification signal, generated from the cassette identifying section, and
the sample holder identification signal generated from the sample holder
identifying section;

in which in the event that the determining section determines that the

diameter of the sample to be accommodated in the cassette and the diameter of

the sample to be placed on the pedestal of the sample holder match with each
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a sanple holder identifying section for detecting a radially oriented
end of the insertion hole in the sanple hol der and then generating a
sanpl e hol der identification signal for identifying the type of the
sanpl e hol der that corresponds to the dianmeter of the sanple to be

pl aced; and a determning section for determ ning whet her or not

he di f i
araret or of i e TREDRs S5 TaiaraGP O AE' Sl %Pﬁlpf‘?f %éf%%ﬁ??ﬂmt i
ol der mat %%nmigolg?gﬂa? &lgﬁ,thé)g&??ge%ééﬂ_e cassette identification

signal, gener e cass identifying section, and the

sanpl e hol ger i dentTid gadlyemgsdpasdtuganeldied ihraani I7e is aviitle theokaieple
i dentifying section; In which in the event that the determ ning
section dehetddrnes 4 hadessddeindétanteh eound cohfigemipheddfmedenatheodino dha sl
in the cassette and the dianmeter of the sanple to be placed on the,
pedest al ofpetdéstalsamplie waichehe rmamgie didldereentifiong eectiom aletecin gpiadially
section transports the sanple fromthe cassette 3nto the_ s

|
hf)l der OIpI a@éflﬁntﬂﬁi gbok QWpvam léeh@@ﬁd'éﬂe g Iﬂﬁlﬁa@l ﬂl&d 1R qargorazb%}iaﬁg%ﬂggfed end
o o TRl BTG
|t ; 1 1 t
ol ont o0 e ittt DENS (ahBR RAGRL 0B HShEHoRdS b 0 Aandeter of fhe

oriented e sed inlet and then generates the sanple
hol der ide%?rln%iecg’?[?e ﬁg‘?cg'nal for identifying the type of the sanple

hol der thaly correspppdgnd9zinBepapital 85 cPfimleAsnsAnmh 9, farthe Qmpeeing a
9. The anal'yzing apparatus as claimed in claim7, furfher conprising
a sanpl e hghgiple helakALPIRBMcHR doohihith Issetetiwely vgdnedapeanestdat the time
closed at the time of replacenent of the sanple hol der, the sanple

hol der r et afnieptictimens afthe saoiplerhdldemtthé isaatple hoddaynetainingn the samg]e
but invalidating the sanple holder identificatjon_signal when opened.
10. The andioldernigleapfaatzon signal cwhemeadosad, ki mvelidatingwihe rsapde holder
sanpl e hol der _repl_acemenﬁ oor is ¢losed, the sanple hol der

i dent i fyi ngdediqaganis MICEBLOPCRELt ype of the sanpl e hol der and then

appar at s 40 ot ai oS ANEPENG SPAHUAS AR SASHIE Rof Bgriich WHA the
repl acenent | I n i i loonts
ol dor ep BB RE bRisE IR uddis PRAA 6 Sl HEEr IRERBRRE Spction
rel ease swi Al ' i Hh&MecARARRIRY, le hold
anal yst, i ﬁ%@%ﬁﬁtggwgﬁg%ﬁeélﬂg?ﬁd%gﬁ?i i cgfi on si gna? t gn et
retained, gHafafttaMbnisighatnal yst, |ocked by the I ock mechani sm and
retains the sanple holder identification signal generated by the

sanpl e hol dér i dentThe bnalysigt dpparati® as Thamedainydaimy 92 ppavlathshasample
claimed in claim7, in which the sanple holder identifying section
conpri ses dohder-replatement ¢eur is opstated s thesegutece dewbiahi thg sapwler holder

radially oriented end of the insertion hole, the non-contact type
sensor asséaplrgementdpasperaprsediipome losked pangtien @B(cfbfo&ﬂ rﬁfﬁ?éﬁ’l switgh for

h I i thi | e, hal d I d h | d
then gener 4IRS 4o REkE TR EBao oPRBEL 106 s iap s iR e Hhe Sdnple

lyzi tus. . | ai ed; i lal-m.8, 4 ' t
"aent | 1yi ngoubtcioiRa BT YEBY, Whan b, ol oo AP G Riche] e
det ect i : . , . 2=
radh al |y ol VaniB PR, b L BECaRiblc PR RRAHIERIIBARLE ohilfarcd by
sensor ass?ﬁ@%tﬁmﬁﬁiﬂ%ﬂd&ﬂﬁéﬁ@fﬁn geddhect the presence or absence of

w thi

t he sanpl e he sanpl e "hof der pl aced on the sanple stage and
then generdgbing a SER®hLalpr@geRarais abstaiardsingelaim 7, in which the sample

holder identifying section comprises a non-contact type sensor assembly for
detecting the radially oriented end of the insertion hole, the non-contact type

sensor assembly being operable to detect the presence or absence of the sample
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14. The anal yzing apparatus as clained in claim7, further conprising

a nmanual

| oadi ng node in which an anal yst places the sanple in the

sanpl e hol der then placed on the sanple stage and then noves the
sanpl e stage froma | oading position, which is a position where the
sanple is placed, to a neasuring position, which is a position where
the sanple is measured, for neasurenent of the sanple.

within the sample holder placed on the sample stage and then generating a
sample presence or absence signal.

13. The analyzing apparatus as claimed in claim 8, in which the sample
holder identifying section comprises a non-contact type sensor assembly for
detecting the radially oriented end of the insertion hole or the radially oriented-
end of the recessed inlet, the non-contact type sensor assembly being operable to
detect the presence or absence of the sample within the sample holder placed on
the sample stage and then generating a sample presence or absence signal.

14. The analyzing apparatus as claimed in claim 7, further comprising a
manual loading mode in which an analyst places the sample in the sample holder
then plaéed on the sample stage and then moves the sample stage from a loading
position, which is a position where the sample is placed, to a measuring position,
which is a position where the sample is measured, for measurement of the

sample.
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