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The invention particularly, but not exclusively, relates to a
testing head having vertical probes for testing semiconductor-
integrated electronic devices and the following description is made
with reference to this field of application for convenience of

30 illustration only.

Background Art

As it is well known, a testing head is essentially a device
effective to electrically interconnect a plurality of contact pads of a
semiconductor-integrated electronic device with corresponding
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verttlcal probes”. As schematically shown in Figure
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respective plurality of through-going guide holes, each hole in one
of the dies corresponding to a hole in the other die, wherein a
respective contact probe is slidingly engaged and guided. In
25 particular, the movable contact probes elastically flex inside the air
gap between the two dies.
Testing heads of this type are commonly called “vertical
probes”.
As schematically shown in Figure 1, a testing head 1 of the
30 known type comprises at least an upper die 2 and a lower die 3,
having respective upper 4 and lower S through-going guide holes
wherein at least one contact probe 6 is slidingly engaged.
The contact probe 6 has a contact end or tip 7. In particular,
the contact tip 7 is in mechanical contact with a contact pad 8 of



wherein at | east one contact probe 6 is slidingly
engaged. The contact probe 6 has a contact end or tip
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device being tested, this distance being known in the field as
“pitch”.
In particular, the technological development and the
25 miniaturisation of the chips requires the continuous reduction of
the pitch of the integrated electronic device to be tested, and thus
the distance between two adjacent probes 6 of the testing head
which performs the test thereof.
The minimum pitch depends on the geometrical conformation
30 and on the sizes of the probes 6, according to the relation:
Pitchmin = E + 2Amin + Wmin
being Amin = (F - E)/2
Where, as illustrated in Figure 2 which shows a section view
of a part of the testing head 1 according to the prior art:
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Moreover, most integrated devices have contact pads arranged
on all the four sides of the device to be tested. In this case the
arrangement of the probes in correspondence with the device
angles is to be taken into account, so as to avoid the contact with

25 one another which would invalidate the outcome of the test
performed.

It is known from the Italian patent application No.
MI2001A000567 filed by the same Applicant on 19/03/01, as well
as from the corresponding European patent application No. 1 243

30 931 of 15/03/02 to realise contact probes for testing heads
provided with a rigid arm laterally projecting from a probe body, as
schematically shown in Figure 3.

In particular, the testing head 30 shown in Figure 3 comprises

an upper die 12A and a lower die 12B having respective guide
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contact probes for testing heads provided with a
rigid armlaterally projecting froma probe body, as
schematically shown in Figure 3. In particular, the
testing head 30 shown in Figure 3 conprises an upper
die 12A and a | ower die 12B having respective guide
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Although advantageous under several aspects, the testing
head 30 realised according to the prior art has different drawbacks.
The first among all stays in the need of deforming the probe
25 body 21 so as to realise the rigid arm 20. The method for realising
the contact probe has thus to provide a deformation step which
must be very precise and repeatable, in order to guarantee the
fittingness of all the probes belonging to a same testing head.
Beside adding a critical step to the method for realising the
30 contact probes, this deformation introduces weakness elements in
the body 21 of the probe itself.
Moreover, the total space of the contact probe thus realised
suffers from the longitudinal size D introduced by the rigid arm 20.
The technical problem underlying the present invention is that
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given by way of indicative and non-limiting example with reference
to the annexed drawings.
25  Brief description of the drawings

In these drawings:

Figure 1 schematically shows an embodiment of a testing
head according to the prior art;

Figure 2 schematically shows a section view of a portion of the

30 testing head of Figure 1;

Figure 3 schematically shows a second embodiment of a
testing head according to the prior art;

Figures 4A and 4B schematically show a contact probe for a
testing head realised according to the invention;



to the annexed drawi ngs. 25 Brief description of the
drawings In these drawings: Figure 1 schematically
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the prior art; Figure 2 schematically shows a section
view of a portion of the 30 testing head of Figure 1;
Figure 3 schematically shows a second enbodi nent of a
testing head according to the prior art; Figures 4A

and 4B schematically show a contact probe for a
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the probe 40 is positioned within the contour of the cross section of

20 the probe body 41, as shown in Figure 4B where the projection P’
of the contact tip P in correspondence with a section plane n has
been indicated.

It is proper to underline that “contour” of the cross section of
the probe body means, in a general way, the envelope of this

25 section defining the maximum space of the probe body, this
envelope non coinciding with the geometrical perimeter of the
section in the case of conformations being particular, lobed or
provided with convex angles. In a similar way, in the case of probe
bodies with non uniform section, the word "contour" indicates the

30 union of the different sections, once again defining the maximum
space of the probe body.

Advantageously according to the invention, the tip 42 portion
thus defines a tip P decentralised with respect to the axis XX of the
probe, but it does not increase the total space thereof.
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t est it Io] 40
accor di A thie SPRVERL PERES 10 Vit Ree e GrilAgh dip P bas 2
bet differehbesgaocebwitit hespadtves aoy anis Ny parall¢letmabedaxis XX

Conf)%%éih%tﬂhg%u]gﬁuﬁ{%@én Q ghown in the Figures 6A

and e case of co act pads 50 arranged
1Qal ong almum@nteclsliad,eaﬁ &hﬁ:@vndwl@@qrs B8t stdanert passing

al Of}&di%}?tﬁé defs Yvasdrasdd ¥ 9kt 40A &agét:onah@osqiwt portlon

pr o W th eccentric.gontact ti as a_ differ
Dotk PRTTERSBag dilehErs SRACHARd 3 Pariipa,dhis first

XX ppaseh APA haeigh ahheverallt gedcet lowdr. thih baid second portion
par%g ular, as shown in Figure 4B, a plane z passing
t hr the axis YY defines a first 40A a second 40B
15r obe plrisitbmis posmble, foyr orionsingathengodiéhiemath grpatee space

andof Borbbed! 46 ihMhd diéiarcBOby 0o 40RO P Phcking of

over al ace | ower n sald seco portion
It the tprebepothemiselvesy t&u%m%@awng blag t PibeR wf tthe device

tgr edheEh $RBGestiAL Hélzeﬁi ﬂﬁ@f@@éaﬂged s aBletd eés&at ed way,

Lo e Eiasel o eckt 10 ol e brabes Lhamel Yee.probe 40
20 eSWih&geﬂilﬁathet bUﬁta[cEtaItIpSéd bedoafs etd Cthbesbnt(ﬁug wfethe cross

Sh°&§xun? rr%%bgqug,nent of the probe 40,

In this way, the probe 40 has a space being totally lateral with
respect to the axis YY and the probes can be close to the
maximum, by alternating the arrangement in correspondence with

25 the contact pads, as shown in the Figures 6A and 6B.

In particular, in Figure 6A, the probes 40 have an axis ZZ of
the cross section sloping with respect to an alignment axis WW of
the contact pads 50.

Moreover, advantageously according to the invention, the

30 contact probes 40 are arranged in an alternated way and they
suitably slope, in particular according to an angle of 45°. In this
way, the distance between the contact probes 40 is ensured also in
correspondence with the distribution angles of the contact pads on
the four sides of the integrated device to be tested, as shown in



20 wherein the contact tip P belongs to the contour of
the cross section of the probe body. In this way, the
wo mosph|odl0 has a space being totally |ateral VATEP2005/003026
respect to the axis YY and the probes can be close to
the maximum by alternating the arrangenent in
correspondence wiwth 25 the contact pads, as shown in
the Figures 6A and 6B. In particular, in Figure 6A,
t he probes 40 have an axis ZZ of the cross section
sl opignge WoBh whspedhet @ads abvgnakghnserits al¥s oWWt Aad WW’

cont act 50. . Mareqyv advant ageously according to
t he® T ecgﬁ%géﬁ?n?ln%nefdmgéﬁf'act probes 40 are arranged

in an aMbeeorarednwilye amabodiegentsuishapiry inl dpe Figures 4A, 4B

par 2511):]& ub a &h@cﬁcgtiﬁyc@ gpfc%e%n 49N QH@aﬁfta%egusuﬂg hhié nd®Yeircular

t he | _St ance tween t he cont act pro I S ,ensured .
Sal s¥EqtIPN. c bR r Byigo Mefdh c BY WSH S HROTEFSPeRBing sidagheles with

of fet@asPiladCieRRAS @Ns Pdieibletto stiels tlhé pPrbbes as desired in

|ntegrateg0deV| ce to be tested, as fh Wn |O%q -84@/\DE1 .

200%/ S8EB60 PR/ E19960373030580: FFYRiacts@rofgsy &tq haaving a

padsulbstaatallygmeetdingixles ¥Wétaow, \MhWparbeutay diavingonalinded

one r e i di ments shown in the

Fi gcuoﬁgl%}g%f) uig@ea%%\‘?%?taﬁ%gh%grnﬁgg “probes 40 -
10advant dgersadity, aithouginFigures| 4, 4B aedtd show eontscs probes

WayyitBy At NGiréQldresRendhiy &ud deh NehescWialh rectangular, the
rect angul ar ., sectign,, Id;‘tés possi ble to orient the

pr oBWENEONG S matdlimiteds tQ; these emiposiamenyay tradisgnal probes
confadt cifcenes stetivas beirg sdilsibaas i wellyas egtatrguisdth oval
sectiqgn, in particular having rounded corners could
be ¥ ¥Mt%ageously used. 10 In reality, although

15Fi gur edit4is, thBsamebsSitshote colntizact aptedtesg head camprising a

R o
t r apprtiagrap! gifitrent space, suitahlyorientated dnmdsy to alternate
usafRedSoMiins 3% RIfERER ¥hhde, WRlredBRfid @A - midinhlind Safety
t hu _EOSSIbH? to obttln a gstln Head onpri si ng se the
pl UFHSIRSE ofPEtWRERCt ar}:ﬁ oPES RS i %@1 %ccaeﬁrzﬂ‘?r’?ncg c &t acg?

20t i psoreaspémdihg pomtdcanmdy oflithkaderite spametessed f bl seducing
ori 81U ghefl dfnPs dRlide0 alternate

In particular, a testing head according to the invention
comprises at least an upper die and a lower die having respective
upper and lower through-going guide holes within which at least

25 one contact probe 40 is slidingly engaged having an eccentric

contact tip P.

In general, the testing head comprises a plurality of contact
probes 40 arranged so that probes adjacent with each other have
axes ZZ sloping with respect to an alignment axis WW of the

30 contact pads 50 of the device to be tested.

In a preferred embodiment, the axes ZZ of the probes 40 and
the alignment axis WW of the contact pads form an angle of 45°, as
shown in the Figures 6A and 6B.

It is also possible to provide that the testing head comprises at



these portions of different space, by reducing the
m ni num safety di stance between the probes, thus
WO zok/oa0ey t o cl ose the 20 correspondi ng cont aetT/PEES/@3026
the device to be tested, i.e. reducing the pitch of
this device. In particular, a testing head according
to the invention conprises at |east an upper die and
a |l ower die having respective upper and | ower
t hr ough- goi ng gui de holes within which at |east 25 one
corteast apy alregdp placed ititvgey dregdied ahalveffectave to allow the
eccent.ri ntact, ti;pP. | - al testd
corghitest pySB 7t YBim sPh T cplid®y 53 7, ABIEUh the
so edraespondiex coptet madwf the devicst tieebe ltested. axes 7z
sl opin i ; i j
I tﬂ}egfg’?%g ‘“eg?i)?%@ﬁe 1 bEtHeE 'Bésbt?f% %et\ﬁw Q(f:cdrﬁgng to the

30 contact "pa vice to ested. In
pr sP¥EREPTe HhSdicRBRACt (rebsked0zhaye akelaastbas Pae-defermed
t hesadtiggnment axis WW of the contact pads form an

I 45 . sh i th i 6A It j.s.

o1 kg BredtitioR B0 sl felerEitE o A ilg Tor rkaliding a

conntaes pabbe-oI the B3R5 OAHOINPET/ IER2DOALRMR6body and a

| . : %

| o SRR AR ES B8, oy SR P BEGl deinea,
10c onthec meathpdreepprising athleast emeespoHag ijeportt e tipagortion

of ‘%ﬂ?é’@ﬁ?‘?@ﬁgﬁ‘%ﬂaﬁ‘éﬁ%%ﬁ’#&ﬁ?g R CALA pRIRACLIRAAG with

corfieSPEChBLEE seCHaePling B3R ap%wnae‘ffm@‘ the eccentric

secddriract HePi nvention al so makes reference to a

nmet hod fop, realisi t.act b f the. t

conpr i S aEAPE K PIehgs HHBRIsRIA IR SqtipharighAS that
15wheslepwnam eFggamter iy, ¢hat anithodp fof tdadispngba centact probe

et i _ _ N iy :

st i chBTERRGP SRV AL Alell X3RS UM oMbwing

pl ustePBty of cutting planes sloping with respect to

the section pf &Rt thit@AE e HIPHgtdfiesObuttieg ¢I8BBLI kfoping
robes havin

contact tip P. In the case of
[ ecVitAginsREcE ta thepectigarpladio hand BasSRgARTONER die gontact
205, tip®,mmidod for realising a contact probe
- a second cutting step along a second cutting plane 3

wn

sloping with respect to the section plane n and passing through the
contact tip P.
In particular, these cutting planes o and 3 slope of 45° with
25 respect to the section plane n and they are rotated one another of
90° in order to define the eccentric contact tip P positioned inside
the contour of the cross section of the probe body.
In conclusion, advantageously according to the invention, the
proposed contact probe with the eccentric tip allows to realise a
30 testing head able to reduce the value of the minimum pitch of the
contact tips P, making it thus possible to test integrated electronic
devices with contact pads with very close contact centres C, i.e.
very reduced pitches.
The eccentricity of the contact tip P and the longitudinal axis
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according to the invention advantageously conpri ses
the followwng steps: - a first cutting step along a
WO tdos/se10aut ti ng plane a sloping wth respect RQI/EFE05/003026

section plane it and passing through the contact 20

tip P, and - a second cutting step along a second
cutting plane sloping with respect to the section

pl ane it and passing through the contact tip P. In
particul ar, these cutting planes a and P sl ope of 45

W tA-A 25 thespetadtopitdbe aadt itenpgditivaing iasdid tey cantour of
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?L Qlemﬁib'tl;:é@falﬂdtﬂhtleam&W1 : f’ﬂckjl@Ctusfel RF Bromééﬂ\ﬁﬁhl fgreater
US. POSSI es rated el e nic . devic
i BRTRER (tPRRILR AR MRS OO AP ARE DEIRE, 4 & testing

. ehead és yhusdhlntedin¢d belveg md'll'tercdmhiﬁtfor cestingfthiehimtegrated

CoripR P B Sk Bl =, 10 0

10pr obe aMar¢averposilvantagegushsi decandéngote otlre ofnvemtion, the

Cr 08 eRRfFk &rht%t ttn? M@P@alwy bH9SmdRlnls 88 cﬂtﬁﬂgtﬁéh§ along
orientation aIIowmfa{:t to pl ac

corﬁ‘été’cngarF888§s4®1°iH’1n%nW1 fEPRStY el %66%’@61 ?ane n and
pOS}béahsiﬁgWh&'bugHSthéoﬂt@cthg) pont act pads 5 thus

Foal i siihy RUC T e tio LR ARae Ghebond hEndjgation is

150f @rtm@xemlw $1lnn]g]nﬁaﬂ em thanstser oft paobe¢hobavingablestangular

t
ggf%cggdé‘g&éé%ﬁ ”chﬁag}ltﬁ?% é;tgéefgaltglorﬁe%%rhéd BUF along a
i ntiégitazeand eﬂteﬁgcpm 8 plane stoping ﬁgtméne§p¢¢ft tp ethe section

Pi t5heR nldh S LRE tHABVAL ﬂ%‘&ﬁitﬁc@%ﬁﬁ@'@ﬁﬁl@ Belléngs to
| nv ntion, the eccentric cont gﬁ%? Pﬁgb% s, real i sed by
8

SRR hesErass sactinp o s sl opi ng
W|th respect to the section plane it and passing
t hrough the contact tip P.
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In particular, the nethod according to the invention
is 15 extrenely sinplified in the case of probes

WO bmgiongor ect angul ar secti on needi ng only twoPCUEPI0NF003026
operations carried out along a first a and a second
(3 plane sloping with respect to the section plane it
and passing through the contact tip P, which bel ongs
to the contour of the cross section of the probe
body. - 11 WO 2005/091000 PCT/ EP2005/003026 CLAI M5
1. A cont act probe (40) for u€RAIMS testing head
effecti t est

|
e conttuct or i TERar wPEPEIGRY F3hpse da destinedhag! effective
pr otve teginpr phinadity ofoseniden ducioe- lbl@dgra(tdd)elhamomtgc devices,

cr O§a°1d5 S66L1 Q&ﬁ%frhs‘?flgf LX P8 9o @ngoﬁgogéi fdedavihg cross

corresp ndence | east on
Sec cegatiare of prefired coptopy aaﬁiapa%\fléﬁdsladcqrﬁesmtlde%t ith at

pr oasbedy érﬁﬂmﬂ@%rﬁeé@ht@id @éﬂl@{ctcth@%ls) Slestd@Brissd i in that
in that ai é tlpglP;.Zl sitioned V¥Ith| ci h
contdfr PEIPS 43l Bomo t CIR5pESqLY) and in that
accsaidi cunthot d:ipﬁ(H)né,posit@onéKamthm tisedontowhef sari dection.
contactati S nt sa C
secti on2 P (Afcon AP%?,Q ggo.é‘? 4@00%%?%%%0 lt(Igj El%ir?l L

10cha¢lmnaettcrse@id iin th@atsasémrﬁa@bélpbﬁﬂwe(lmgs rtassaad contour of

recéaﬁiggéyogg S%(:ggg section. 15 4. A contact probe (40)
according to claiml1, characterised in that said

eccent réc corft acEOR§ASt( PPrPRE obd) nediceqrdings t fpg claim 1,

al oglaactettibéd gnpllanesdid) pdsbody il h Hgsaaectdgalar cross
sectl% plane (it) being orthogonal to an axis (XX)
S br obe body (41) and passing through said
15eccent r4.c comtacd:omtamt( Pprol2® 540\ ceatactingr obe (dajm 1,

2 ARTeACE ! Mah sl BLAGAGHL 2Bk HhAIPSH gbtamed by

eccentric con
aI o@gttsng alengma @uttmggolgnan@) (Yeping &p lmgeﬁp@ﬁt 0 a section

baabbRa6EbAAI @b%ﬁ?a&ﬁé GfPaSal Eob body (41
through gg[d egcentrlgc ont act XRE’ ﬁ ¢ body (41)

corfRE PassHe thuyjeh saisf FegR il e¢%t%t§1p ®.>
20char act®ri sedA i ncéiaictsapéoloeit t {40y pheveslifg, (S) claim 4,
! o%argctérslsg\é tipl that said eccentric contact tip (P) is obtained by
cutting along a further cutting plane (B) sloping with respect to
said section plane (n) and passing through said eccentric contact
tip (P).

25 6. A contact probe (40) according to claim 35,
characterised in that said cutting planes (a, ) slope of 45° with
respect to said section plane (n) and they are rotated one another of
90°.

7. A testing head having vertical probes of the type

30 comprising at least a first and a second die respectively provided
with at least one guide hole for housing at least one contact probe
effective to ensure the mechanical and electrical contact with a
corresponding contact pad (50) of an integrated electronic device to

be tested, said eccentric contact tip comprising a rod-like probe
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respect to said section plane (7t) and they are
rotated one another of 90. 7. A testing head having

WO wes/bd10@ probes of the type 30 conprising atCl/ERRS05/@3026
first and a second die respectively provided wth at
| east one guide hole for housing at |east one contact
probe effective to ensure the nechanical and
el ectrical contact with a correspondi ng contact pad
(50) of an integrated electronic device to be tested,
sai Ho&gz qeny rhia;xnﬁgrst aedsd isecnomx?ﬂ prafixeal g@dﬂbﬂlk and pbevided

VWO 2005/.091000. PCT,. 05/ 003026 ..,bo 4 .

havith§OR S POOCETEE TER o T T d o UG ATL G cHtric contact
pr o'upo(é’&:l chanacterisespiontieatceaivi prokat bbénéﬂ lbhe.sem towi ¢ircular

o BEEML G aASh (Lol SRR S iR
5andth<1109mﬁurs f/ iforrosstsaqtion-P) i s positioned within
5 the cgntourpotegiag Hé@éshéeﬁig %ru%al Apﬁcﬁfets) nEcedthg to

et By 7, (i ecblReed (5 BREN it s, CoRldsobrobey (40) have
Ea\é&xeﬁ)(EZ) ©Z|Z$a1dfCISBIsds@crtuﬂ$s sfcddidnpralie deidiep(obp sloping
oc ‘let%f £ ]ar)e&% t8 1g}%ﬁ t %é%%w 8>f %% c? ggg@ggj}é%(g% I(§O)
l(havu ng Qerti oféll tq;wrtmgshtewéoham@g twertichhi mczbes according to
char@ehesi Eﬁgré&eﬁ'ﬁ.%‘d ﬁ?'tﬁataéﬁfd %@% (9F) Rihi§ r&%§s sections

sectlons sald pro [ sai d al I gnnent
axi ot ey mfo%bedl%ﬁ%ébtarﬁﬁ&@lgs@l}gm% ta@xign§ ‘?’é?v)op f said
45. c&@taoﬁﬁaeﬁst (0w foeadahaniglg of &3 cal probes

accordl | ai m 7, ,Characteri

conpr i s at ‘?‘eg%scct hedd ﬁﬁm%lva?& be?Wctebefi’? &ﬁC&rdmg to
15 rsllanmnd’ scéwmttdmee@rm ehfae(ltlcmnpmsabl atvlsastd one air gap

Con{)ﬁa%tedpﬁé)@s? &&4921 {Qteélg&ree%?@ ? ?n&oéfF] tfooaflg')v said

s on cont
ver eomtact pprsthss (‘h@)cé@ dd&fgrmowfzfm siadd rﬁomact tlp (P) 'abuts on
chagﬁgt@(;ﬁt%%@ﬁarathat sai d contact probe (40) has at

| east ne pre-defornmed s i on estln head
havi ng iéftl calt ?ﬁtHE%sh%%‘g i"ﬁ?"rﬂﬁ tV(?mEPLl PEO}D according to

2(chaglaginer| stdradterhd faitHaecatdicontacoprabé (40p Had) at least

bel St Spre&?eﬁc’)larln%dcsoergt{)obrl{

12. A testing head having vertical probes according to
claim 7, characterised in that said eccentric contact tip (P) belongs
to said contour.

25 13. A testing head having vertical probes according to
claim 7, characterised in that said contact probe (40) has a
rectangular section.

14. A method for realising a contact probe of the type
comprising at least one rod-like probe body (41) having cross

30 section of prefixed contour and provided in correspondence with at
least one tip portion with an eccentric contact tip (P) characterised
in that it comprises at least one cutting step of said tip portion
along a plurality of cutting planes sloping with respect to a section
plane (n) being orthogonal to an axis (XX) of said probe body (41),
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25 13. A testing head having vertical probes according
to claim?7, characterised in that said contact probe

wo tb8potloers a rectangul ar section. 14. A net horCT/BP2005/003026
realising a contact probe of the type conprising at
| east one rod-1ike probe body (41) having cross 30
section of prefixed contour and provided in
correspondence with at |east one tip portion with an
eccentric contact tip (P) characterised in that it
congmidsenttatg ldants qmssﬂngtuhrgughepamlf esadrttrid pontact tip (P)
Por 56 SBior@ ity Rt Bl O a4 gpgs Blapes, ! oping

respect o a sec I'on €ir'ng ort hogonal
to an a1<5s (mmoth@hlaswprdwg t;b@ 1y, chal.r@cmlsed in that
ZOQQ/CQ%}}[Qnggd/ EP2005/ 003026 said cutti ng pl anes
passing through_said eccentric contact tip (P)
Sposi ti oned wid hﬁ’f}stt KtEBBt SEP oflong A c%%ts cyéElflgorplane ()
15. s18pived Releh aespeéi bY shed Geatibhlplarfeh o) ach @ rping through

that ..t co [ se firgt cutting step along a
fird dcffﬁCF QCEHP &%’I ang with respect to said

section pl anea (s,let:()»ndrrdmnﬁgst@ alorogi ghsesaidl oexttimgt plane (B)

CONEind Lich HlspBlilcd EE ULEH! Bl B SA!80GiAe chrough

secon res
10s ai theseemianh tm ﬁ?ie (it) and passing through 10 the

gﬁgtr gg: 16$' gegﬁl)rﬂeglrﬁ)adtl %c@ﬁf%ﬁ%% ﬂf%P&ﬁﬁ}) qgnécglﬂa@'téﬁ‘lééi in that
def 58 SIRINGC BT e ot AAhTd | 63@) eciﬁfgﬁr%q &?ééash tip (P)
t hep@%nbmd & ltﬁalo@iﬁbﬂs ﬁﬁ%&i‘d Icﬁ@ss iéctmﬁmet hod -
accor ai al cha t .Sa
a1 opi nal bt ands RO SpEGrBE B RSt itsslrifd tn that
15sai shideslbpomg giaacne (¢nB) aohaipe lod\d S wittotraspebtotre said section
anofjl'&?lre (9:5 an tHeylére rotated one another of 90°.
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