1 EXAM NI NG A GEM STONE The Invention The invention provides nethods as set
forth in Claim1t 3 or 5 and systens as set forth in Cains 6, %’%‘Hﬁ
The iemaining Clainms set forth preferred features of the |nvent|on

mopd’klnage i.s used broadly in the Clains and includes a shadow. Bruting

"is the procedure of cutting or grinding a girdle 10 on a rough stone, after

ther stone has been sawn (the sawn stone i;s called a "sawn half"). Coning is

f O ng a cone on the culet or table sidé of the stone. The nake is the

shape; and size of the stone, including the angles and sizes of the parts of

the stone as a 15 whole and of the facets. Using the invention, the nmake of

t he stone can be determ ned very quickly and without requiring special

skills. For instance, the invention can be used for exam ning stones of

10- 12 point (about 1/8 carat E%MINI%G&QO%EDE d¥pngli aneter), or larger, and

down to e.g. 1

Ihe Invention

The invention provides methods as set forth in Claim 1,
3 or 5 and systems as set forth in Claims 6, 8 or 10.
5 The remaining Claims set forth preferred features of the

invention.

The word “image" is used broadly in the Claims and

includes a shadow.

Bruting is the procedure of cutting or grinding a girdle
10 on a rough stcne, after the stone has been sawn (the
sawn stone is called a "sawn half"). Coning is forming

a cone on the culet or table side of the Stone.

The make is the shape and size of the stone, including
the anglés and sizes of the parts of the stone as a

15 whole and of the facets.

Using the invention, the make of the stone can be
determined very gquickly and without réquiring special
skills. For instance, the invention can be used for

examining stones of 10-12 point (about 1/8 carat and



point (diameter about 1.3 mm); in particular, the latter~ stones would be
very difficult to examne nmanually. 5 In the case of a rough st'one .or
" @ half, one can determine the |argest possible cut (i.e. polished) stgne

®ft24i ven proportions which can be fitted insi-de (this can be assqciated e,

). centering for subsequent bruting or coning, and nore details are given *

in GB 2 080 712 A) 10 - this can also2take account of grain and of o
unwant ed areas such as pique' (an inclusion within a stone). Al though the Ay
i nvent i oaboan Bemired Faue ety £ronglatgew, | bnlde adsired d htgnoLcentering is
required for the examnation in general, and it is nerely necessary that
t he stonpoihaul(dibemetdsd \abduthi h. Yimw, )i. &n parzidefliared snwedow. The
outline of the stone is exam ned. Using the invention, the follow ng
par anet elattam I8¢ odeiscerwnuisll ben weldly t dbfif i oullle twalexamifte this [ist is not
exhaustive: 20 the profile, in general terns: the maxi rum and m ni mum
gi rdl e dmranuadly;. the average or nean girdle dianeter; 3

5 In the case of a rough stone 6: sawn haif. one can
determine the largest ﬁossible cut (i.e;,polished) stone
of given proportioﬁs_which can be fitted inside (this
can be associated with centering fbr subsequeﬁt bruting
or coning, and more details are givén in GB 2 080 712 A)

10 - this can also take account of grain and of unwanted

areas such as pigue' (an inclusion within a stone).

Althouéh tﬁe~invention can be used for centering, if,‘

will be noted that no centering is required for the

examination in general, and it is merely necessarY'thét
15 the stone should be fully within view, i.e. in a defined

.window. The outline of the_stone is examined.

Using the invention, the following parameters can be
determined in addition to the make, but this list is not .

exhaustive:

20 the profile, in general terms; _ -y,
the maximum and minimum girdle diameters:

the average or mean girdle diameter:



the table dianmeter as-a percentage of the average or nmean girdle di aneter;
t he crown :hei ght as a percentage of the average or nean girdle dianeter;
tfnaégrdle wi dth (the dinension neasur.ed nornmal to the table); the pavili
dept*h:" the pavilion angle: the angles or |engths of the secondary facets:
10 the volume; particularly but not exclusively in the case of a fancy
stene, i.e. a stone of irregular shape, Bhe size and shape of the recess in
the setting for receiving the stone, enployed for instance when driving a

15 \nurer i calpy/-€opi & Ohi BHle EHET 85 EOFG‘&Eehft%g@rdfecﬂh@'mréﬁeV\&@n shaping a
mould for casting a suitable nmount tor the stone. In the case of bruting,
‘the inventiggagagitdladdihnefet® be used to re-neasure the bruted stone

e.g. to brute 20 further or to determine the correct angle for polishing. P
In the caseed créwmghebghoeasr aspechalthge e fulld averpgparemehean can be
determned in addition to the | argest size cut stone(s), but this list is

not exhaustgimilsudiabéeeproporti ons or angles for the polished stone;

5 the girdle width (the dimension measured normal to the
table): .
the pavilion depth;
the pavilion angle;
the angles or lengths of the secondary facets;

- 10 the volume;l
particularly but not exclusively in the case of a fancy
stone, i.e. a stone of irregular shape, the size and
shape o? tﬁe recess in the setting for receiving the
stone, employed for instance when driving a

15 numerically-controlled cutter to cﬁt the correcp blank
or when shaping a mould for castihg a suitable mount for

the stone.

In the case of bruting, the invention can in addition to
be used to fé-measure the bruted stone e.g. to brute

20 further or to determine the correct angle for polishing.
In.the case of a rough stone or sawn half, the following
parameters can be determined in addition to the largest

size cut stone(s), but this list is not exhaustive:

suitable proportions or angles for the polished stone:



'table "smﬁndling", specially if reentrants or other- defects are
t - "swindling", is atermcovering e.g. having the culet off centre,

gi rdl e out of round or tilting'the girdle. 5 'The proper .
rement of the make and other paraneters in nany cases depends upon >y
there being .no reentrant in the stone, and this can be determ ned manually *
or the presence of a reentrant can be 3tomatically signalled in certain .
cases though in others (such as the presence 10 of kinks in the crown), theiy/
syst em néyibgbraabkeina1deig®Gt sraid Py sif Uk banerhARBt bgaldther Hovever,

once a reentrant, e.g. a hole, has been detected by say visual exan1nat|o
t he. bot tawt eebs bsrsepsedemy ivtdhrimE Mgrs, oisf actesngoveirdagenent, and

the information so derived 15 can be superinposed on other data furnished

by the sysgenha#ingrnablmalpunmﬁf|d€nnnﬁulmnwtng gtrdaei vat ioff t he net hod

is carried out at |east twice, one series. of inmmges being provided at one
angletxrqundaqrstihdiagomhergindhs.of i mges being provided at a

different 20 angle to the axis (two different fixed viewers can be used or

a single lens systemw th two sets of -sensors such as charge coupl-e

devices, though it is preferred to
5 ’'The proper measurement of the make and other parameters

in many cases depen@s upon there being no reentrant in
the stone, and this-can.be détermined manually or the
presence Qf a reentrant can be automatibally signalled
in ceitain cases though in otheré (such as the presence
10 of kinks in the crown)., the system may be unable to
detect.reeﬁtrants'fully automatically.-'Hoﬁever. once a
reentrant,-e;g. a hole, has been'detected.by say visual
_examination. tne bdftom can be. sensed éay with a stylus
~or focussing arraﬁéément. and the information so derived
is can bé-superimposed on other-data furnished by the
systemn. ~A1ternatiVe1y more information can be derived
if the method is carried out at least twice, one series.
of imaées being provided at one angle to the axis and
another series of images being-providéd-at a different
20 angle to the axis (two different fixed viewers can be .
uéed or a single lens system with two sets of sensors

such as charge cbuple devices, though it is preferred to

tilt one viewer for .



-~

tilt one viewer for - the second exam nation) or by subsequentfy rotating
the stone:abolt a different axis, say at [err] to the first axis, though

expensj ve processing nay be reqU|red to correlate the data. Wth two
vieeers, a type of stereoscopi.c exani nati on can be nade, the | mages bei ng
suitably combined; also, the top of-the-stone coul d be exani ned. As a
f uet her p033|b|I|ty the reentrant can be avoi ded by renoving nateri al
axound it, mheoseqandemeamnah‘g:nr)her dyosubsenventlyi miladivgritbei stone, t he stone
IS relatlvely rotated, and 10 shoul d be rotated through at |east 180.
ot at i orabeuy d)éhtﬂf@'tﬁﬂﬁtaﬁtseuw abte’i &0, the. &irstnagis .nghaughi ncr enent al
rotatlon or contjnuous (e,g.. with strobed illumnnation). Though it is
preferred t@@ewwermeémg Jexth e Kaayireddte 6orred ataecthe 8At3. it woul d be
possi ble t.o keep the stone stationary and rotate 15 t he vi ewer around
the stone - thus the rotation of the stone is referred to as "relative".

Suppor t ed orEhs B FVess b JHPF dHos S TP RIS ETIRELET PP (1 st one. when
L heaches Ao Inle AP, A Ll mpiodf HELS B Wyl 2, 20, spacec
thr ough [errgne Etﬁﬂé cEﬁquge examined. As a further poss1b111ty, the
reentrant can be avoided by removing'material around it, prior
to examining the stone. ' |
In a simp1e embodiment, the stone is fe1étive1y rofated, and
40  should be rotated through at 1east'180°.'.The rotation may
"~ be discontinuodus rotation,.i.e. iﬁdexiné or incremental rotation,
or cbntinuousi(e.g, with strobed i]1ﬁmination). Though it
is preferred to keep the viewgr statfonagy and rotate the stone,
it would be possible to keep tﬁe stone stationary and rotate
15 the viewer around the sfﬁne - fhus the rotation of the stone

is referred to as "relative".

Howevek, it would be possible to have mu1tip1e viewers, viewing
a stone supported on a support or each receiving an image of
a'fa]liﬁg stone when it reaches.a predetermined plane, the

20  viewers being fixed and spaced through e.g. 180°. As a further
possfbi]ity, the stone could rofate through 8/n°, there being
n equispaced fixed viewers in an arc of 8, 6 being_180° or

more and preferably 180°.



n equi spaced f.ixed viewers in an arc of [err] being [err]-or nore and
preferably 180. 5 The edge of the inage is preferably sensed at ;

| nteen different positions in 180,-e.g. for cut dianobnds which have
-fold rotational symetry with a mrror plane, seventeen positions »

g the nost efficient nunber. 5 However, the nunber of different .
gdi ar positions depends upon the manBer in which the stone has been cut,
when .cut stones are being viewed, and the nunmber may be different f.or AN
di f f er enTheuedgerwst Hrewimagasis hprafiebeblyf spasidd ats dwmsent denad range\.J"
a larger number 10 of positions, e.g. 25 to 200, can be used for rough '
stones. @BaffexrgnitoraFlFanrindl#adoderngnt §oTheutnddramandsviwhidl furt her
descri bed, by way of exanple, with reference to the acconpanying draw ngs,
in 15 whPeNeFrdghs -£ald Fokachenat s¥pRessnt Wiitdn aomixrrontpiane.
accordance with the invention;, and Figure 2 show how a rough stone can be

exani nedSeVANESGT POF 1 LI iRIRT (bRE| PPERL EGd P iGN AWPDES s shown in
prof Ig e’Hgggagrrt.e%h%y_ rfur}n%eerndoé)fdfffrg;:gﬁg angular positiohs | '

depends upon thelmanﬁer in which thé stbne has been cut, -
when cut stones are Seing viewed. and the number.may be
different for different cuts. Furtherﬁore. as the
number of positions has a broad range, a larger number
10 of positions, e.g. 25 to 200, can be used for rough |

stones.-

Description of Preferred Embodiments

The invention wﬁll be further describéd. by way of
_ example._with référence-té the accombanjing éréwings. in
15 which Figu;e 1l is a.scheﬁaticirepresentation of a systém
in accordance with the invention; and -

Figure 2 shows how a rough stone can be examined.

In Figure 1, a polished (brilliant éut) diémond 1l is

shown in profilé. supported_by the end of a ;otéry
20 spindle 2 which is.drivep_by e;g. a sﬁepping métor 3.

The speed can be up to 1009 steps_pe: second say 400

steps per second, the rotational movmement occupying



up to 1000 steps per Second say 400 steps per second, the rotational
movienent occupyi ng only a small fracti'on of the total tine. The
exacinatlon need only take 5 seconds. |If desired, the spindle 2.can be
hol | ow and the arrangenent can be subh-t hat the dlanDnd 1 is held on the
end of the spindle 2 by light suction. 5 The dianond 1 is viewed by a

TVVi ener 4 &mwnecgnﬁdupra%m&k QFt tIRNiL6E anmtsmé asﬁ@@xaﬁ]ﬁehmﬁme@dconputer 6
(dKLSCt menory access transfer) and a screen 7. shown in dashed I|ines,

the Vi ewer 4dofigntiiee 6i bécmhdsr QfFglesdRedNahe £)ﬁrnﬂle 2 chpuwehhbtRwpor ef erred

Vi ewi ng position is the horizontal p05|t|on shown, at 90 to the axis 10

2' of the spamdlithe Zrraddemegh d¢dmebeaxdushothati the ralgamtmdslhoi/mhehd ersecting the
m ddl e of the dianond 1, it is not very critical and could for instance .

I nt ersect then ghedéred of theespiialle Z ibyelightesaatdonf the spindle 2). Controls
can be provided for defining the area on the screen 15 7 which is
occupi ed by the imge of the dianond 1, the inage of the dianond 1 being as
with bright illumnation in radial view, i.e. generally at right angles to
the axi$ of Tha diawandol ishaieysdnbya IV vmwem‘hxganmteﬂh‘@ anag@sdranien t he

screen 7 can be enhanced optically or electronically to give a well
unit 5 associated with a Computer 6 (direct memory access transfer)

20 spindle 2 which is driven by e.g. a stepping notor 3. The speed can b??%ij

and a screeﬁ 7. As shown in dashed 1ines, the viewer 4 can
be tilted through an angle.ci s though the preferred vfewing
posftion is the horizontal ﬁosition shown, ét 90° té the axis
10 2' of the shind]e 2. Though the axis of viewing is shown intersecting
the middle of the diamond 1, it is not very cfitfca1 and could
for instance intersect the girdle or the table (i.e. the top

of the spindle 2).

.Controls can be providéd for défining the area on the screen -
15 7 which is occupied by the image of the diamond 1, the image
of the diamond 1 being as wfth bright il1lumination in radial
vfew, i.e. generally at right angles to the axis of rotqtion
of the spindle 2. The image of the diamond 1 on the screen
7 can be enhanced optically or electronical1y to give a we]f
20 defined edge.. ‘For instance, the image can be video-sliced
and the edges only detected or sensed. The best discrimination
1s obtained with the stone 1 dark aga1nst a 11ght field (a
silhouette), looking at the rise time of the edge of the image
and triggering at the correct point, e.g. at the point where

'25 . the intensity is 75% of that of the field. It'wili be appreciated



L4

only detected or sensed. The best discrinination is obtainéd wi.th the
1 dark against a light field (a silhouette), looking at the rise tjime
-.of the edge of the inage and 1riggeging at the correct point, e.g. at the ‘o
poi nt where 25 - the intensity is 75%of that of the field. It will be
appreci at t hat al f hough an i mage appears on the screen 7, the inmage

whose” edggga%\raézg% a7 wiMage RPRERRE qnntt‘%éc\??%'?/\é_rs_ﬁ_?e mage WhesRr 4 may be o
el ot r on £08e% k¥ *sens B8 W6 STl HE SR bebint Lo IO MW | mage o a @
The edge. 41hh e Ry dRPtEE £ ozt s hace RTASRRDBTSLASBI68 11 ons requi T od
the oul et PQUeE™S AERHY efbtronft SUBBTE T, ' "can be detected. © The o

required paraneters can be provided at the output of the conputer 6. I
for instance a blank is being cut or a nould fornmed preparatory to setting

a TaBCy STRNGystOf seRspsiithp @ddéaaggg,el:g daflid GGhbet F? Hﬁgmi ne tool 8
e

gi;;kdefined edge. .. For i nstance, the | mage can be video-sliced and the
~ S e

or can producé a magnetic or ‘punc rd for contrelling 1 he machine |
tool 8. angular positions of the diamond 1, as discussed above. Th

edge of the image is sensed at the minimum number of po;itions__ , -
required f@r the measuremeht required - for instance, thg corners
of the profile at the culet, éi the girdle and at the table
10 can be detected. The required parameters can be.brovided
at the output of_thé computer 6. If for instance a blank
is being cut‘of_a mould formed prebaratofy to setting a fancy
stone, the computer 6 can be linked directly to the machine
tool 8 or can produce a magnetic or punched card for control1ing

‘45  the machine tool 8.

In Figure 2, a rough diamond 11 is shown on the spindle 2,
-a case being_chosen where the axés of the stones 12,_13 are
not paral]el to that_of_the spiane 2. Two stones 12, 13
are shown fitted into the rough stone 11, and the system can
20 determine the angie of the cutting plane 14 (ohe can laser _ _ :
~ cut along any p1ane and abrasive_saw ajong any planes up to |
say 5° from the optimum cutting plane), the.hefghts of the
cutting.plane 14_and.of the two tables 15, 16 from a reference
.point such as the top of the spindle 2, and the cu1et.ang1es.

25 For a rough stone, the most important parameter is the minimum



In Figure 2, a raugh di anond 11 is shown on the spindle 2,.. a case bein
chosen mhere the axes of the stones 12, 13 are not paraIIeI to that of t.
%and|£ 2. Two stones 12, 13 are shomm fitted into the rough stone 11,
andCEhe system can 20 det er mi-ne- t he angle of the cutting plane 14 (one

can | aser cut along any plane and-al¥r asive saw al ong any planes up to say 5

fremthe optjmumcutting plane), the helghts of the cuttlgg | 'ane 14 and of
the two tabldgmater @ ‘farrdH?%hleéS'étrseﬂE%"ep hattopueh tae sRigd F?Dof the spindle -

2, d th | et h st '
par ggetere E'H’E"E}é r(?nnrgh ‘f’ﬁﬁrﬁg 'Witﬁgnrafthélt ﬁingﬁgl% éﬁellggh{@?‘%% yt op of

t he splndletf. It vmi be noted that the two stones 12 13 have
slightly dif ‘&fE‘Fﬁ“ Elﬂﬁt ﬁﬁ% €s. The conputer 6 can be prograrmed in any
conveni ent manner. 5 However one suitable algorithmis as follows: a)
Read in a picture of just the spindle 2 and detect the start of the spindle

2 D) Place foDmehib ) SaH M p0BaRAEG fupRdniaAgnt el o UTe Of (he

stone 1 on the sprn ines in Det ect cul et

.L;gg‘ fs:5<r1|2t o!‘“°ﬂﬁ‘éé'|r %aﬁgteﬂﬂtghfa‘ig rﬁp&éhﬁé aSOf13ops: data; d) Work dOW_” right
a) Read in a picture of just the spindle 2 and detect the
start of the spindle 2; |
b) Place stone 1 table down bn spindle 2 and read in a picture
of the stone 1 on the spindle 2 (312 TV lines in total);
10 c) Detect culet from fir;t line from top of picture that contains
data, |
d) Work down right hand s1de of the image: As the girdle
1s.perpend1cu1ar to the table, detect top and bottom of the
girdle at the points where the'déta changes from being a sloping
15 1ine (at about 34° - 45° to the tab1e'p1ane) to a 1ine making
about 85° - 95° to the table plane, and then back to a sloping
1ine:
e) The table coordinate is calculated from the first 1ine
above the spindle 2;
20 f) The left hand side is calculated similarly to (d);
- g) This provides.a set of coordin&tes for the culet, the girdle
top and bottom edgé, l1eft hand side and right hand side, and
the table extreme left hand side and right hand sjde. From
this it is possible to calculate thé proportions of the diamond

25 by simple geometry;



erpendicular to the table, detect top and bottomof the girdle at the
Ppiints where the data changes from being a sloping 15 line (at about

% r] - 45 to the table plane) to a line making about [ERR] - 95 to thes

’ bl e plane, and then back to a &1 &i-ng line: e). The table coordinate is _’0_?
calculated.-fromthe first |line above the spindle 2; 20 f) The left hand
side is ca)cuyateklimg sevéralyvidws( Othe @hynititey 6 P\theabiamoh@ticanf coordinates -
for the culet, the girdle top and bottom edge, |eft hand side and right v
hand si debeagdl cubetddabin paxticutar! thd obtruf-soaeinesd dff ghe dirdllesi de. Fromg )
this it is possible to calculate the proportions of the dianond 25 by

si npl e gedhetgiydle is 8ot HacBytddandigideeViy shovidbe, cylHadaaigetry of the

di anond can be cal cul ated, .in particul ar the out-of-roundness of the .
girdl e. Theugfilydleft sobqrolfiabed.t edit disdhowkyair| yssmed| thatbethey| i ndri cal ,

usually left not polished. It is however assuned that the 5 stone is

r eas®nabl ptepds reasonably good. : : _



10 Clains 1. A nethod of determ ning the make of ; cut gem st one, C
conpri si ng; pI’OVI di ng respective i mages of the ’ﬂt,ﬂ”{,ﬁﬂﬂm eneral ly
norngkwto an axis, at a nunber of different rel ﬂ'” Ftlons of

theﬂgtone about the axis; sensing-the edges of the |na es" and*

aut omatical |y detern1n|ng t he make of the stone making use of information
deri ved from sensing the edges of the 10 }%mges. 2. The nethod of Claim 1.
ang’ used to determne the shape of a setting for receiving the stone. 3. A
metjpod of dg€ladmeni ng the |argest cut gem stone(s) of given proportions
whi ch can be fitted within an uncut 15 stone bei.ng exam ned, conpri sing:
providing respective i mages of the uncut stone, as seen generally normal to
an axis, at a nunber of dlfferent rel ati ve angul ar positions of the stone
about the akirs:;AsBR$hed ©Ofc daFRERIGILNG EheoppRke fd3 CULUOEMREITORE -y
determ ni ng the lLargest cut stone(s) which can be fitted mnthln t he uncut
st one, nak|ﬁ3m8§éség .

providing respective images of the stone, as seen
S generally normal to an axis, at a number of different

relative angular positions of the stone about the axis;
sensing the edges of the images; and

automatically determining the make of the stone making
use of informétion derived from sensing the edges of the

10 images. .

2. The method of Claim 1. and used to determine the

shape of a setting for receiving the stone.

3. A method of determining the largest cut gem stone(s)
of given proportions which can be fitted within an uncut

15 stone being examined, comprising:

providing respective images of the uncut stone, as seen
generally normal to an axis, at a number of different

relative angular positions of the stone about the axis:

sensing the edges of the images; and



i nformation_derived fromsensing the edges of the images. 4. The net hod of
\one OanEE‘BFECEdTﬂg—CLaLﬂB 5 wherein the stone is rotated rel at,ive to

.ﬂemer mn nn | ng the stone. 5. A method of examining a gem
] subs "Iﬂﬁm in described with reference to, and as shown™ .,
I N Flgure 1*ore the acconpanying draw ng. 10 6. A system for *
determ ning the nake of “a Cut: gen1stonm1 conprising: means for providing L,

respective i mages of .the stone. seen generally normal to an axis at a AW’

* nunber oéudbinheliesatllryeldﬁﬂé&ﬁnﬁﬁlﬂﬂéafhéoihi:bgﬁ% Qhatt faa;oi{é)(ge) apRYEn1S> the
axis; nmeans for sensing the edges of the inmages; and nmeans Tor '\Jf
autonatlcahlpedeu&mmdﬂwixﬁiniﬂmkeu@éuthEtSh@Dem%kgmd'ﬁéErGE'On derived
fromsensing the edges of.the inmages. 7. The systemof Caimé6, and
further tofprimgitignmdersived fromi sgnaingt thegelgesa oft aiife iegés[ angenent
bei ng such that the determ ning neans causes a form ng nmeans automatically
to forma setting in accordance with the 5 shape of the stone.

4. The method of any one of the preceding Claims,
5 'wherein the stone is rotated relative to-a viewer

without centering the stone. : S - -

- 5. A method of examlnlng a gem stone.'substantlally as
- herein descrlbed with reference to, -and as shown in,

Figure 1 or Figure 2 of the accompanying drawing.

10 6. A system for determlnlng the make of a cut gem

stone, comprls ing:

means for providing respective images of the stone, as.
seen dgenerally normal to an_aXis at ‘a number of
different relative angular positions of the stone about )

15 the axis:
means for sensing the edges of the images; and N .
means for automatically determining the make of the

stone from information derived from sensing the edges of

the images.



8. A systemfor determning the |argest cut gen1stone€s}-9i_gjug~_ Jkﬁ
proportions whi ch can be fitted within an uncut e|n exam ned,
compLising: neans for providing respective i mage{m ’“"E st one,

seeﬁ general ly. normal to an axis at a number e angular
positions of the stone about the axis; means for sen5|ng The edges of the
inages and neans for automatically deteaunalng the largest cut 15 stone(s)

th can be fitted within the uncut stone. frominformation derived from

sersing they edomse Gdystémi HRIE2aiR 61N8nAY N EoHpR s g Snedfid
conprising at |east one viewer and a support -for supporting the stone, the

20 support fhy nEoFming ab! Seteiali ¥ort @ btend,ewdid Yrrailyenfessy sheimgor

exanm ning a gem stone, substantially as herein described with reference to,

and as showudh, thagutiee laeteFinynl ag? mehnishe ancee afs mi iy ave agys '
automa;ically to form a setting in accordance with the

-5 shape of the stone.

8. A system for determining the largest cut gem
stone(s) of given proportions which can be fitted within

an uncut stone being examined, comprising:

means for providing respective images of the uncut
16 stone, as seen generally normal to an axis at a number
of different relative angular positions of the stone

about the axis: meapé for sensing the edges of the

images; and

means for automatically determining the largest cut
15 stone(s) which can be fitted within the uncut stone,
from information derived from sensing the edges of the

images.

9. The system of Claim 6 or 8, and comp:ising at least
one viewer and a supporf for sﬁpporting the stone, tne,

20 support being rotatable relative to the viewer(s).

10. A system for examining a gem stone, substantially as
herein described with reference to, and as shown in,

Figure 1 or Figure 2 of the accompanying drawing.



