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Description

Background to the invention

[0001] A first aspect of the present invention relates
to viewing apparatus for viewing a diamond or gem-
stone, comprising:

diffused irradiation means for irradiating the dia-
mond or gemstone with diffused radiation;

direct irradiation means for irradiating the diamond
or gemstone with direct radiation;

viewer means for producing an image of the dia-
mond or gemstone when irradiated with diffused ra-
diation or direct radiation; and

display means for displaying said image.

[0002] The first aspect of the invention also relates to
a method of viewing a diamond or gemstone, compris-
ing irradiating the diamond or gemstone with diffused
radiation or with direct radiation and producing an image
of the diamond or gemstone when irradiated with dif-
fused radiation or with direct radiation.

[0003] A second aspect of the invention relates to
viewing apparatus for viewing a diamond or gemstone,
comprising:

irradiation means for irradiating the diamond or
gemstone;

viewing means for producing an image of the dia-
mond or gemstone when irradiated;

a display screen for displaying said image; and

a housing within which the irradiation means, the
viewing means and the display means are mounted.

[0004] The second aspectofthe invention also relates
to the method of using the viewing apparatus of the sec-
ond aspect.

[0005] It is the object of the invention to be able to
view marks on the diamond or gemstone. The invention
is of particular interest in viewing marks on gemstone
diamonds, although it is envisaged that the diamond
could alternatively be an industrial diamond, such as a
wire-drawing die.

[0006] WO 97/03846 describes in detail a method of
applying marks to gemstone diamonds in particular,
such marks preferably being invisible to the naked eye
or even invisible to the eye using a x 10 loupe, which is
the loupe used by jewellers. The marks are applied by
irradiating a diamond gemstone with ultraviolet laser ra-
diation using a projection mask, the nature of the marks
being such that they can be applied to a polished facet
of a gemstone without detracting from its value or ap-
pearance. The marks are formed on the diamond sur-
face by the remoral of the material of the diamond and
comprise no substantial darkening.

[0007] The marks may comprise brand marks, identi-
fication numbers, or marks conveying other information
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regarding the gemstone, and it is generally desirable to
provide a method and apparatus for viewing such marks
quickly and easily, which can be used by jewellers in a
retail jewellery shop, as well as diamond dealers, etc.
[0008] Itis a more specific object of the present inven-
tion to provide an apparatus which displays the diamond
or gemstone in such a way that it closely resembles that
under normal retail lighting conditions, and allows a cus-
tomer both to examine the workmanship of the stone
and to be reassured that when the mark is viewed, it is
the selected stone which appears on the viewer.
[0009] WO 96/23207 discloses a self-contained ap-
paratus for making a colour analysis of gemstones.
There is no disclosure of viewing marks on gemstones.
If it were to be so used it would not be capable of pro-
ducing an image of a mark which has been formed by
the removal of the material of the gemstone and which
comprises no substantial darkening, or of displaying
such a mark on its display screen.

[0010] GB 1416568 A, US5515157, JP 59-141 058,
US 5526416 and US 5430 538 refer to examining gem-
stones. None of them are capable of producing an im-
age of a mark which has been formed on the surface of
the gemstone by the removal of the material of the gem-
stone and which comprises no substantial darkening, or
of displaying such a mark.

[0011] It is another object of the present invention to
provide an apparatus and a method which can satisfac-
torily view marks on a diamond or gemstone. It is a fur-
ther object of the presentinvention to overcome or amel-
iorate at least one of the disadvantages of the prior art,
or to provide a useful alternative.

The Invention

[0012] According to the first aspect of the present in-
vention, there is provided viewing apparatus as set forth
in claim 1 and a method as set forth in claim 36.
[0013] Claims 1 and 36 use the terms "diffused radi-
ation" and "direct radiation". For the avoidance of doubt,
the term "diffused radiation” is intended to mean radia-
tion which irradiates the diamond or gemstone with ra-
diation at a relatively wide range of angles, for example,
arange of angles covering at least 20°. The term "direct
radiation”, on the other hand, is intended to mean radi-
ation which irradiates the diamond or gemstone with ra-
diation at a relatively narrow range of angles, for exam-
ple, a range of angles covering not more than 20°, pref-
erably not more than 10°. The diffused irradiation means
and the directirradiation means can be partly combined,
e.g. having a single source of irradiation.

[0014] The firstimage is preferably produced at a first
level of magnification and the second image is prefera-
bly produced at a second level of magnification, the first
level of magnification preferably being lower than the
second level of magnification, in order to display an im-
age of substantially the whole stone before increasing
the level of magnification and changing the manner of
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illumination, i.e. from diffused radiation to direct radia-
tion, so as to 'reveal' the mark.

[0015] Inafirstembodiment, a'plate' may be provided
which is formed with at least one aperture, for example,
in a substantially central location. The plate is positioned
in the irradiating path so that the gemstone is irradiated
with direct radiation through the aperture. The diffuser
means and the plate can be interchangeable, thereby
enabling a relatively small viewing unit to be produced.
In other words, the diffuser and the plate can be alter-
nately positioned within the irradiation path. The diffuser
may be attached to or formed on the end of the plate
having the at least one aperture, so as to form a single
optical component.

[0016] Any convenient means for changing the mag-
nification may be provided, for example, a rotatable
knob having two or more predetermined settings corre-
sponding to two or more respective levels of magnifica-
tion. In this case, the knob communicates with a rotata-
ble wheel carrying a plurality of peripheral magnification
lenses. Rotation of the knob causes rotation of the wheel
so as to place the desired magnification lens or lenses
in the image path. Alternatively, and more preferably, a
linear sliding lens-changing mechanism capable of in-
troducing variable magnification may be used. This en-
ables the unit to be relatively compact. As further alter-
natives, a zoom optical arrangement giving a continu-
ous range of magnifications can be used, or a fixed mag-
nification system with an electronically zoomable cam-
era.

[0017] In the first embodiment, the means for chang-
ing the level of magnification may be linked to the optical
component carrying the diffuser and the section formed
with an aperture, such that operation of the magnifica-
tion changer causes longitudinal movement of the opti-
cal component so as to place the diffuser in the irradia-
tion path if the level of magnification is decreased, or to
place the section formed with at least one aperture in
the irradiation path.

[0018] The apparatus of the first embodiment of the
present invention may include a number of different
plates or sections to be placed in the irradiation path.
For example, as well as the diffuser, the apparatus may
also include a plate having a single, generally central
pinhole aperture and a plate having one off-set aperture,
or two apertures which are positioned on either side of
a generally central position on the plate so as to provide
an oblique direct light source or sources to the gem-
stone. These sections are intended to be interchange-
able such that if it is required to view the whole gem-
stone, the diffuser is placed in the irradiation path, if it
is desired to view the mark on the surface of the gem-
stone, the level of magnification is increased, and the
gemstone is illuminated using one of the direct light
sources, the plate having the off-centre aperture or ap-
ertures being used to provide an angular or two sym-
metrical angular light sources to the gemstone for the
purpose of revealing a mark which is formed with a plu-
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rality of grooves which have a diffractive effect on the
light incident thereon, and causing the mark to appear
in a particular colour, for example, blue. Two symmetri-
cal angular light sources are preferred to give greater
brightness. Alternatively, more than two apertures may
be used.

[0019] Using the apparatus of the first aspect of the
present invention, the gemstone is first viewed at a rel-
atively low level of magnification with a diffuser in the
irradiation path, and the position and orientation of the
stone are adjusted so as to obtain a suitable view of sub-
stantially the whole crown (or other marked portion) of
the gemstone. The appearance of the gemstone closely
resembles that under normal retail lighting conditions,
simply magnified, and allows the customer both to ex-
amine the workmanship of the stone and to be reas-
sured that itis actually the selected stone which appears
on the viewer. However, with diffused illumination, the
mark is generally impossible to see and locate (due to
its "invisibility").

[0020] Therefore, the level of magnification is in-
creased, and, in the first embodiment, the diffuser is re-
placed by a pinhole aperture. The tilt of the table or other
facet of the gemstone being viewed is then adjusted so
as to obtain retro-reflection from the table or facet. Ret-
ro-reflection means radiation which is reflected back
along the irradiation path. In these circumstances, the
table or facet appears bright and the mark appears as
a dark patch, thereby revealing the existence and posi-
tion of the mark to the user.

[0021] The mark can then be positioned in a substan-
tially central viewing position and the magnification may
be further increased so that the mark can be read if nec-
essary.

[0022] Thus by providing a first image with diffused
radiation, a customer can see on the display means a
view of the diamond or gemstone which corresponds to
the diamond or gemstone as he or she knows it. By pro-
viding in the same apparatus a second image with direct
radiation, the customer can see the mark and knows that
the mark is on the same gemstone. Furthermore, by us-
ing direct reflection from the surface, the quality of the
image of the mark is improved, whatever the type of
mark, and itis possible to view marks which are invisible
to the naked eye and to view marks which have been
formed by the removal of the material of the diamond or
gemstone and which comprise no substantial darken-
ing.

[0023] The means for irradiating the gemstone pref-
erably comprises one or more light sources such as light
emitting diodes (LEDs) because of the necessity for re-
liability: LEDs generally have a much longer lifetime
than conventional light bulbs. The irradiating means is
most preferably one or more white LEDs so that if a col-
our camera is used to view the gemstone, the image is
not influenced by the colour of the LEDs and a realistic
image of the facet is achieved. The irradiation path
should be substantially normal to the gemstone facet or
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table being viewed. In the first embodiment, the single
LED is positioned directly below the facet or table being
viewed. A prism beamsplitter is placed in the irradiation
path which allows incident radiation to reach the facet
or table being viewed, but directs radiation reflected
from the facet or table to the focusing and viewing
means at substantially 90° to the direction of incident
radiation.

[0024] In a second embodiment, a first LED is posi-
tioned at substantially 90° to the direction at which it is
required to irradiate the facet or table being viewed. The
direct radiation from the first LED is incident on a plate
beamsplitter positioned in the irradiation path, and is di-
rected at substantially 90° to the facet or table being
viewed. Thus, once again, the diamond or gemstone is
irradiated from below. Two further LEDs are provided on
either side of the first LED, and are angled inwards (to-
wards the first LED, at an angle of, for example, around
45°, The two additional LEDs are each provided with
diffuser plates. The first LED may be provided with a
cover having an aperture therein to further directionalise
the incident radiation. When it is required to irradiate the
gemstone or diamond with direct radiation, the first (or
central) LED is switched on, and the other two LEDs are
off. When diffused radiation is required, the first LED is
switched off, and the other two LEDs are switched on.
Radiation reflected back from the diamond or gemstone
passes through the plate beamsplitter, and is reflected
by a prism to the focusing and viewing means.

[0025] Thus, the gemstone facet or table of interest
may be irradiated through a prism beamsplitter, or, more
preferably via a plate beamsplitter.

[0026] The viewing means is preferably a camera
which is connected to a video monitor or screen for dis-
playing an image of at least a portion of the gemstone
being viewed. The screen is preferably provided within
the same housing as all of the other components, so as
to form a single, compact, portable unit. In a preferred
embodiment, the video monitor may be a thin LCD dis-
play monitor so that the whole unit can be even more
compact and can easily be carried or manipulated.
[0027] In accordance with a second aspect of the
present invention, there is provided viewing apparatus
as set forth in claim 3 and a method as set forth in claim
37.

[0028] By using direct reflection from the surface, the
quality of the image of the mark is improved, whatever
the type of mark, and it is possible to view marks which
are invisible to the naked eye and to view marks which
have been milled into the diamond or gemstone and
which comprise no substantial darkening.

[0029] The display screen may be a liquid crystal dis-
play, a monitor screen or video monitor. The image dis-
played may be monochrome, or more preferably, in col-
our.

[0030] The method and apparatus of the present in-
vention can be used for quickly and simply viewing
marks on loose gemstones or on stones, particularly
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diamonds, mounted in jewellery. Furthermore, the ap-
paratus of the present invention can be compact and
extremely portable, as well as robust. This is further
compounded by the fact that the apparatus of the
present invention need require only a low voltage power
supply, for example, between 12 and 24 volts, which
may be supplied from the mains via an adaptor or even
by means of batteries.

[0031] The apparatus of the second aspect of the
presentinvention preferably includes the features of the
first aspect of the present invention, thus providing a
compact and robust viewing unit which may be used to
display to the user an image of a gemstone at a relatively
low magnification, such that the complete stone can be
inspected by, for example, a prospective customer, and
then to increase the magnification and alter the manner
in which the gemstone is illuminated so as to display the
portion of the gemstone carrying the 'invisible' mark.

Preferred Embodiment

[0032] An embodiment of the present invention will
now be described by way of example only and with ref-
erence to the accompanying drawings in which:

Figure 1 is a schematic diagram of a viewing appa-
ratus according to a first embodiment of the present
invention;

Figure 2 is a schematic diagram of the apparatus of
Figure 1, having alternative magnification-changing
means;

Figure 3 is a schematic diagram of a second em-
bodiment of the present invention;

Figure 4 is a perspective front view of a viewing ap-
paratus according to the present invention; and
Figure 5 is the apparatus of Figure 4, with the hold-
ing arm being in a position suitable for use thereof.

[0033] With reference to Figure 1 of the drawing, the
apparatus comprises a viewing stage (not shown) for
supporting or holding a gemstone, including an antire-
flection-coated window 10. The viewing stage may com-
prise a generally flat 'seat' which is mounted in the ap-
paratus by means of a relatively slack gimbal joint which
can be manually tilted or rocked in all directions and re-
mains in position when released. Some linear move-
ment may also be possible. The antireflection window
10 comprises a small, substantially transparent piece of
glass, each side of which is coated with an antireflection
coating, such that the irradiating beam is not reflected
back by the window. The window 10 is preferably remov-
ably mounted within an aperture in the viewing stage.
Alternatively, a separate mounting piece for receiving
the window may be provided, the mounting piece being
removably mounted in or on the viewing stage. The
antireflection window 10 is intended to be disposable so
that it can be replaced if it is damaged or it becomes
dirty through use.
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[0034] AnLED 12is provided for irradiating at least a
portion of the gemstone 14 through a prism beamsplitter
16.

[0035] The gemstone is viewed by means of a charge
coupled device (CCD) board camera 18 which receives
an image of the gemstone facet being viewed via the
prism beamsplitter 16 and a mirror 20. The magnifica-
tion of the received image can be altered by means of
a rotatable magnification changer 22 comprising a plu-
rality of opposing pairs of magnification lenses 24a, 24b
equally spaced around the periphery of a generally cir-
cular rotatable wheel 26. Rotation of the wheel 26 ena-
bles the required magnification lenses 24a, 24b to be
placed in the path between the camera 18 and the prism
beamsplitter 16 such that the required magnification of
the image is achieved. A focusing lens 28 may also be
provided in the image path between the magnification
changer 22 and the beamsplitter 16, the focusing lens
28 being moveable in the directions shown so as to in-
crease the resolution of the received image. Additional
moveable magnification lenses 30, 32 are also provided
in the present embodiment, the lenses being located in
the image path on either side of the mirror 20 and being
moveable into and out of the image path as required.
[0036] The apparatus is provided with a diffuser 36
and a pinhole aperture 38 which are interchangeable.
(In Figures 1, 2 and 3 the size of the pinhole aperture
and the angular width of the beam have been exagger-
ated.) In the embodiment shown, the diffuser 36 and the
aperture 38 are formed on a single moveable opaque
screen or plate 34 in the irradiation path between the
beamsplitter 16 and the LED 12. It is envisaged that the
plate 34 may include one or more further sections (not
shown) with different arrangements of apertures.
[0037] Thus, as mentioned above, if the mark is pro-
vided with a plurality of grooves which have a diffractive
effect on radiation incident thereon, then a section in-
cluding an off-centre aperture or two apertures on either
side of a generally central position of the section may
be provided. In this case, the one or two pinhole aper-
tures placed in the irradiation path effectively produce
one or two angular light sources to the gemstone. The
angle of the light source or sources (i.e. the position of
the aperture or apertures) is chosen according to the
colour which the mark is required to appear. Thus, if it
is required to reveal the mark in blue, the aperture or
apertures are positioned such that the angle of the re-
sultant incident radiation corresponds to blue diffracted
light. Similarly, the angle of the resultant directional light
source or sources could be arranged to correspond to
red diffracted light, such that that the revealed mark ap-
pears to be red. It will be understood that, in order to set
the colour of the mark, it is also necessary to know the
distance between the grooves in the mark. However, if
this is known, it is envisaged that a number of different
angular directional light sources could be made availa-
ble by providing a number of different sections, each
having one off-centre aperture or two apertures posi-
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tioned on either side of a generally central position, with
the holes of each section being positioned according to
the colour which the mark is required to appear. Thus,
the user could choose the colour in which the mark will
appear to the customer.

[0038] A video monitor 40 is connected to the camera
18 for displaying the image(s) received by the camera.
[0039] In use, a gemstone 14 is positioned on the
viewing stage (not shown) with its marked facet against
the antireflection coated window 10. Various inter-
changeable holders may be attached to the viewing
stage to receive a loose stone or various different types
of jewellery, for example, a ring, necklace, bracelet, etc.
For example, a ring holder (not shown) may be provided,
comprising a cylindrical-shaped horizontal member
which is mounted above the viewing stage such that a
ring can be supported above the antireflection window
10 on the cylindrical or bar-shaped member, with its
stone facing downwards. A bracket or stirrup may also
be provided on which a necklace or bracelet may be
draped such that the stone(s) thereof can be inspected.
[0040] It is preferred that the gemstone or piece of
jewellery is placed in a table down position on the win-
dow (if the mark is on the table) to increase ease of lo-
cation of the stone and ensure that retro-reflection is
quickly established. However, an alternative arrange-
ment could be used.

[0041] The marked facet is illuminated through the
prism beamsplitter 16 by the LED 12, the irradiation path
being substantially normal to the table or other facet be-
ing viewed.

[0042] The gemstone 14 is first viewed at a relatively
low level magnification with the diffuser 36 in the irradi-
ation path. The position and orientation of the stone 14
are adjusted, and the focusing lens 28 is also adjusted
as necessary so that the table or other marked facet can
be viewed on the video monitor 40. However, with dif-
fused irradiation, the mark is impossible to see and lo-
cate.

[0043] Therefore, the magnification is increased by
rotating the wheel 26 so as to change the pair of mag-
nification lenses 24a, 24b which is positioned in the im-
age path to lenses having a greater magnification qual-
ity. The operator replaces the diffuser 36 by the pinhole
aperture 38. In a preferred embodiment, the magnifica-
tion changer 22 and the plate 34 carrying the diffuser 36
and the pinhole aperture 38 co-operate with each other
in such a way that rotation of the magnification changer
22 causes the plate 34 to move in alongitudinal direction
so as to replace the diffuser 36 with the pinhole aperture
38 in the irradiation path, or vice versa. Rotation of the
magnification changer 22 may also cause the moveable
magnification lenses 30, 32 to move into (or out of) the
image path as required.

[0044] The tilt of the table or other facet being viewed
is adjusted by manually tilting, rocking or otherwise mov-
ing the viewing stage to obtain retro-reflection from the
table or facet, such that the table or facet appears bright
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while the mark appears as a dark patch, thereby identi-
fying the existence and position of the mark to the user.
[0045] Once identified, the image of the mark can be
centred on the video monitor 40 by linear movement of
the viewing stage, and the magnification may be in-
creased further such that the mark can be read.
[0046] With reference to Figure 2 of the drawings, a
linear sliding magnification-changing means 50 is pro-
vided instead of the rotating arrangement 22 shown in
Figure 1. The magnification-changing means 50 com-
prises a plurality of lenses 52 having different levels of
magnification. The lenses are provided on a linear slid-
ing base 54, which can be moved by a user by means
of a lever (not shown) which is accessible outside the
viewing apparatus. With the sliding magnification
changing mechanism, it is possible to make the overall
unit more compact than with the rotating arrangement
shown in Figure 1.

[0047] Referring to Figure 3 of the drawings, a second
embodiment of the viewing apparatus of the present in-
vention is very similar in many respects to the first em-
bodiment of the invention, and the same reference num-
bers are used for like components. The main difference
between the first and second embodiments, is the use
in the second embodiment of a plate beamsplitter 100,
instead of a prism beamsplitter, and the position of the
light source(s). Another significant difference is that the
plate 34 having the diffuser screen 36 and aperture 38
is omitted in the second embodiment.

[0048] In the embodiment of Figure 3, three LEDs
102, 104, 106 are provided, with the plate beamsplitter
100 being placed so as to direct radiation from the LEDs
orthogonally upwards to the diamond 14. Radiation re-
flected from the diamond 14 passes through the beam-
splitter 100 to a prism 108 which directs the light orthog-
onally to the viewing means.

[0049] Thecentral LED 104 isintended toirradiate the
diamond 14 with direct radiation, and a cover having an
aperture formed therein (not shown) may be provided
to restrict the angular spread of the radiation. The other
two LEDs 102, 106 are angled inwardly towards the cen-
tral LED 104, as shown, and each of these two LEDs
102, 106 is provided with a diffuser 110, 112.

[0050] Operation of the apparatus according to the
second embodiment is essentially the same as opera-
tion of the first embodiment. However, during the stage
where the diamond 14 is illuminated by the central LED
104, the LEDs 102, 106 are off. When it is required to
irradiate the diamond 14 with diffused radiation, the cen-
tral LED 104 is switched off, and the other two LEDs
102, 106 are switched on.

[0051] The advantage of using a plate beamsplitter,
as in the second embodiment, instead of a prism beam-
splitter, is that it eliminates degradation of the image
caused by spurious internally reflected light.

[0052] Referring to Figures 4 and 5 of the drawings,
the viewing apparatus of the first or second embodi-
ments of the present invention may be housed within a
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single unit 150 comprising a base portion 152 and a lid
154 hinged along one edge of the base portion 152. A
screen 156 is provided within the lid 154 so as to lie sub-
stantially flush with the inner surface thereof. In one em-
bodiment, the screen 156 may be pivotable along at
least one axis, but in a preferred embodiment, the
screen 156 is fixed, and a turntable (not shown) is pro-
vided on the lower surface of the base portion 152, so
that the whole unit can be easily rotated.

[0053] An on/off switch or button 158 is provided in
the base portion 152. Itis also possible to provide means
(not shown) for adjusting the colour, contrast and bright-
ness of the viewed image. Such adjustment means can
be provided in the base portion 152 or in the lid 154,
beside the screen 156.

[0054] External magnification changing means 160 is
provided in the base portion 152 and external focusing
means 162 is also provided.

[0055] The viewing stage 164 is mounted on the base
portion 152 so that it can be manually rocked or tilted to
adjust the position of the diamond 14, when the appa-
ratus is in use. The viewing stage 164 includes a rotat-
able plate 165 so that the orientation of the diamond or
gemstone being examined can be altered. The rotatable
plate 165 carries the anti-reflection coated window 10.
[0056] The viewing stage 164 is provided with a clasp
166 which is hinged thereto and spring biased down-
wards so that, in use, it can be lifted to place a piece of
jewellery (not shown) on the anti-reflection window 10,
and then released so that it exerts a downward pressure
on the diamond to be examined and holds it in place.
The facet or table to be examined should be held sub-
stantially parallel to the plane of the anti-reflection win-
dow 10.

[0057] Another means for holding a piece of jewellery
in position is provided in the form of an arm 170 which
is pivotably mounted on the viewing stage 164 so that
whenitis not being used it can lie flat against the viewing
stage, as shown in Figure 4, and can be pivoted to a
substantially vertical position for use, as shown in Figure
5. The arm, is provided with a clasp 172 for gripping a
piece of jewellery or gemstone to hold it in position. The
aim, once again, is for the surface of the gemstone to
be examined to be substantially parallel to the anti-re-
flection window 10.

[0058] Unless the context clearly requires otherwise,
throughout the description and the claims, the words
"comprise", "comprising”, and the like, are to be con-
strued in an inclusive as opposed to an exclusive or ex-
haustive sense, that is to say in the sense of "including,
but not limited to".

[0059] The present invention has been described
above purely by way of example, and modifications can
be made.

[0060] Although the present invention is primarily in-
tended to examine gemstones, and in particular dia-
mond gemstones, it is also suitable for examining indus-
trial diamond.



11 EP 1 042 665 B9 (W1B1) 12

Claims

Viewing apparatus for viewing a diamond or gem-
stone (14), comprising:

diffused irradiation means (36 or 102, 106) for
irradiating the diamond or gemstone (14) with
diffused radiation;

direct irradiation means (38 or 104) for irradiat-
ing the diamond or gemstone (14) with direct
radiation;

viewing means (28, 22, 30, 32 or 28, 50) for pro-
ducing an image of the diamond or gemstone
when irradiated with diffused radiation or direct
radiation; and

display means (40 or 156) for displaying said
image;

characterized in that the viewing apparatus
is for viewing a mark on the surface of the diamond
or gemstone, the viewing means (28, 22, 30, 32 or
28, 50) are for producing a first image of at least a
portion of said surface when irradiating with diffused
radiation and, by direct reflection from said surface
when irradiated with direct radiation, a second im-
age of at least the portion of said surface on which
the mark is formed, and the display means (40 or
156) being for displaying said first and second im-
ages.

Viewing apparatus according to claim 1, wherein all
of the claimed elements of the apparatus are includ-
ed in a single housing (150).

Viewing apparatus for viewing a diamond or gem-
stone (14), comprising:

irradiation means (36, 38 or 102, 104, 106) for
irradiating the diamond or gemstone (14);
viewing means (28, 22, 30, 32 or 28, 50) for pro-
ducing an image of the diamond or gemstone
when irradiated;

a display screen (156) for displaying said im-
age; and

a housing (150) within which the irradiating
means (36, 38 or 102, 104, 106), the viewing
means (28, 22, 30, 32 or 28, 50) and the display
screen (156) are mounted.

characterised in that the viewing apparatus
is for viewing a mark on the surface of the diamond
or gemstone, and the viewing means (28, 22, 30,
32 or 28, 50) are for producing a magnified image
of at least a portion of said surface by direct reflec-
tion from said surface.

Viewing apparatus according to any of the preced-
ing claims, wherein the viewing means (28, 22, 30,
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32 or 28, 50) are for producing the direct reflection
image by retro-reflection.

Viewing apparatus according to any of the preced-
ing claims, comprising a beamsplitter (16) for direct-
ing radiation from said irradiation means to the sur-
face of said diamond or gemstone to be viewed.

Viewing apparatus according to any of the preced-
ing claims, wherein said diffused irradiation means
comprise at least two irradiation sources (102, 106),
the sources (102, 106) being angled such that their
irradiation paths overlap at least partially.

Viewing apparatus according to claim 1 or 2 or any
of claims 4 to 6 when read as appendant directly or
indirectly to claim 1, arranged such that said direct
irradiation means is off when said diffused irradia-
tion means is on, and said diffused irradiation
means is off when said direct irradiation means is
on.

Viewing apparatus according to any of the preced-
ing claims, wherein the irradiation means for pro-
ducing the image by direct reffection comprise an
opaque screen (34) which is formed with a single,
generally central aperture (38), said screen (34) be-
ing positioned within the irradiation path, in use,
such that the diamond or gemstone (14) is irradiat-
ed through said aperture (38) generally normal to
said surface.

Viewing apparatus according to any of claims 1 to
7, wherein the irradiation means for producing the
image by direct reflection comprise an opaque
screen which is formed with two apertures which
are located in the screen in either side of a generally
central position thereof, whereby said surface can
be illuminated with light rays at substantially the
same angle to the normal to said surface, but, as
seen looking normal to said surface, in substantially
opposite directions.

Viewing apparatus according to any of claims 1 to
7, wherein the irradiation means for producing the
image by direct reflection comprise an opaque
screen which is formed with a single, off-centre ap-
erture, whereby said surface can be illuminated with
a ray at an angle to the normal to said surface.

Viewing apparatus according to all of claims 8 to 10,
wherein the opaque screen has said generally cen-
tral aperture, said two apertures and said single, off-
centre aperture, and the apparatus is arranged
such that the diamond or gemstone can be irradiat-
ed using the central aperture or the said two aper-
tures or the off-centre aperture.
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Viewing apparatus according to any of claims 1 to
7, wherein the irradiation means for producing the
image by direct reflection comprise an opaque
screen which is formed with a plurality of apertures.

Viewing apparatus according to claim 1 or 2 or any
of claims 4 to 12 when read as appendant directly
or indirectly to claim 1, wherein there is a single
source of irradiation (12) which is comprised in as-
sociated with said diffuser irradiation means (36)
and in said direct irradiation means (38).

Viewing apparatus according to any of the preced-
ing claims, comprising means (22 or 50) for chang-
ing the level of magnification at which said diamond
or gemstone is viewed.

Viewing apparatus according to claim 14, wherein
said magnification level changing means (22) com-
prise a rotatable wheel (26) having a plurality of pe-
ripheral magnification lenses (24a, 24b).

Viewing apparatus according to claim 14, wherein
said magnification level changing means comprise
a zoom magnification system comprising a fixed
magnification system with an electronically zooma-
ble camera.

Viewing apparatus according to claim 14, wherein
said magnification level changing means (50) com-
prise a plurality of lenses (52) and means for moving
the lenses laterally into the respective light path.

Viewing apparatus according to any one of claims
14 to 17 when read as appendant directly or indi-
rectly to claim 1, wherein said magnification level
changing means are associated with the diffused ir-
radiation means and the direct irradiation means,
whereby the respective irradiation means is operat-
ed when the magnification is changed to a prede-
termined level.

Viewing apparatus according to claim 18, wherein
said first image is produced at a first level of mag-
nification and said second image is produced at a
second, different level of magnification.

Viewing apparatus according to claim 19, wherein
the first level of magnification is lower than the sec-
ond level.

Viewing apparatus according to any of the preced-
ing claims, comprising a moveable viewing stage
(10) on which the diamond or gemstone (14) is to
be located, the position of the diamond or gemstone
(14) relative to the irradiation path being adjustable
by moving the viewing stage (10).
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Viewing apparatus according to any of the preced-
ing claims, comprising a viewing stage (10), at least
a portion of which includes a transparent window on
or above which the diamond or gemstone (14) to be
viewed can be placed.

Viewing apparatus according to claim 22, wherein
at least the underside of said transparent window
(10) is coated with an antireflection substance.

Viewing apparatus according to any of claims 21 to
23, wherein said viewing stage (10) is mounted by
means of a gimbal, such that the viewing stage can
be tilted and moved in use.

Viewing apparatus according to any of claims 21 to
24, wherein said viewing stage (10) includes a ro-
tatable plate so that the orientation of the diamond
or gemstone about the viewing axis can be altered.

Viewing apparatus according to any of the preced-
ing claims, comprising means for holding said dia-
mond or gemstone (14).

Viewing apparatus according to any of the preced-
ing claims, wherein said irradiation means compris-
es one or more white light emitting diodes (12 or
102, 104, 106).

Viewing apparatus according to any of the preced-
ing claims, wherein said viewing means comprises
a camera (18).

Viewing apparatus according to any of the preced-
ing claims, wherein said display means or display
screen comprises a video monitor (40 or 156).

Viewing apparatus according to claim 29, wherein
said video monitor (156) is a thin LCD display mon-
itor.

Viewing apparatus according claim 2 or 3 or to any
of claims 4 to 30 when read an appendant directly
or indirectly to claim 2 or 3, wherein the housing
(150) comprises a base (152) and a cover (154) at-
tached to the base (152), the display means or dis-
play screen (156) being mounted on or in said cover
(154).

Viewing apparatus according to any of claims 2 to
31, wherein the display means or display screen
(156) is pivotal relative to the housing (150).

Viewing apparatus according to any of claims 2 to
32, comprising a turntable on the lower surface of
the housing (150) such that the housing (150) is ro-
tatable relative to the surface on which it stands.
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Viewing apparatus according to any of the preced-
ing claims, and capable of producing an image of a
mark which is invisible and of displaying the mark
on the display means or display screen.

Viewing apparatus according to any of the preced-
ing claims, and capable of producing an image of a
mark which has been formed on the surface of the
diamond or gemstone by removal of material of the
diamond or gemstone and which mark comprises
no substantial darkening, and of displaying the
mark on the display means or display screen.

A method of viewing a diamond or gemstone (14),
comprising irradiating the diamond or gemstone
with diffused radiation or with direct radiation and
producing an image of the diamond or gemstone
when irradiated with diffused radiation or with direct
radiation, characterized in that the method is for
viewing a mark on the surface of the diamond or
gemstone (14), and comprises the steps of irradiat-
ing at least a portion of said surface with diffused
radiation, irradiating at least a portion of said sur-
face with direct radiation, producing a first image of
at least a portion of said surface when irradiated
with diffused irradiation and, by direct reflection
from said surface when irradiated with direct radia-
tion, a second image of at least the portion of said
surface on which the mark is formed, and displaying
the first and the second images, the second image
including the mark.

A method of viewing a diamond or gemstone (14),
characterized in that a mark on the surface of the
diamond or gemstone (14) is viewed using the view-
ing apparatus of claim 3 to produce an image of the
mark, and displaying the mark on the display screen
(156).

A method according to claim 36, wherein said first
image is produced at a first level of magnification,
and said second image is produced at a second,
different level of magnification.

A method according to claim 38, wherein the first
level of magnification is lower than the second level.

A method according to claim 36 or to claim 38 or 39
when read as appendant directly or indirectly to
claim 36, wherein, when the surface of the diamond
or gemstone (14) is irradiated with diffused radia-
tion, substantially all of at least one facet of the dia-
mond or gemstone (14) is displayed.

A method according to any of claims 36 to 40, in-
cluding adjusting the position of the diamond or
gemstone (14) relative to the irradiation path so that
mark can be imaged, and displaying the portion of
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the facet which bears the mark.

A method according to claim 41, wherein the posi-
tion of the diamond or gemstone is adjusted to ob-
tain retro-reflection.

A method according to claim 41 or 42, wherein the
diamond or gemstone (14) is located on a moveable
viewing stage (10), the position of the diamond or
gemstone (14) relative to the irradiation path being
adjusted by moving the viewing stage (10).

A method according to any one of claims 36 to 43,
wherein said gemstone (14) is a diamond gem-
stone.

A method according to any of claims 36 to 44,
wherein the mark is invisible to the naked eye, and
when the image is formed by direct reflection, the
mark is displayed on the display means or display
screen.

A method according to any of claims 36 to 45,
wherein the mark has been formed in the surface
of the diamond or gemstone by removal of material
of the diamond or gemstone and comprises no sub-
stantial darkening, and when the image is formed
by direct reflection, the mark is displayed on the dis-
play means or display screen.

A method according to any of claims 36 to 46 and
carried out using the apparatus of any of claims 2
and 4 to 35.

Patentanspriiche

1.

Betrachtungsvorrichtung fiir das Betrachten eines
Diamanten oder Edelsteines (14), die aufweist:

eine Diffusionsbestrahlungseinrichtung (36
oder 102, 106) fir das Bestrahlen des Diaman-
ten oder Edelsteines (14) mit Diffusionsstrah-
lung;

eine Direktbestrahlungseinrichtung (38 oder
104) fir das Bestrahlen des Diamanten oder
Edelsteines (14) mit Direktstrahlung;

eine Betrachtungseinrichtung (28, 22, 30, 32
oder 28, 50) fir das Erzeugen eines Bildes des
Diamanten oder Edelsteines, wenn er mit Dif-
fusionsstrahlung oder Direktstrahlung bestrahlt
wird; und

eine Anzeigeeinrichtung (40 oder 156) fiir das
Anzeigen des Bildes;

dadurch gekennzeichnet, daB die Betrachtungs-
vorrichtung fiir das Betrachten eines Merkmales auf
der Oberflache des Diamanten oder Edelsteines
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vorgesehen ist, wobei die Betrachtungseinrichtung
(28, 22, 30, 32 oder 28, 50) fur das Erzeugen eines
ersten Bildes von mindestens einem Abschnitt der
Oberflache, wenn mit Diffusionsstrahlung bestrahlt
wird, und, durch die gerichtete Reflexion von der
Oberflache, wenn mit der Direktstrahlung bestrahlt
wird, eines zweiten Bildes von mindestens dem Ab-
schnitt der Oberflache, auf dem das Merkmal gebil-
det wird, vorgesehen ist, und wobei die Anzeigeein-
richtung (40 oder 156) fir das Anzeigen des ersten
und zweiten Bildes vorgesehen ist

Betrachtungsvorrichtung nach Anspruch 1, bei der
alle beanspruchten Elemente der Vorrichtung in ei-
nem einzelnen Gehduse (150) eingeschlossen
sind.

Betrachtungsvorrichtung fiir das Betrachten eines
Diamanten oder Edelsteines (14), die aufweist:

eine Bestrshlungseinrichtung (36, 38 oder 102,
104, 106) fir das Bestrahlen des Diamanten
oder Edelsteines (14);

eine Betrachtungseinrichtung (28, 22, 30, 32
oder 28, 50) fir das Erzeugen eines Bildes des
Diamanten oder Edelsteines, wenn er bestrahlt
wird;

einen Anzeigebildschirm (156) fur das Anzei-
gen des Bildes; und

ein Gehause (150), innerhalb dessen die Be-
strahlungseinrichtung (36, 38 oder 102, 104,
106), die Betrachtungseinrichtung (28, 22, 30,
32 oder 28, 50) und der Anzeigebildschirm
(156) montiert sind;

dadurch gekennzeichnet, daB die Betrach-
tungsvorrichtung fiir das Betrachten eines Merkma-
les auf der Oberflache des Diamanten oder Edel-
steines vorgesehen ist, und daf} die Betrachtungs-
einrichtung (28, 22, 30, 32 oder 28, 50) fir das Er-
zeugen eines vergroRerten Bildes von mindestens
einem Abschnitt der Oberflache durch die gerichte-
te Reflexion von der Oberflache vorgesehen ist

Betrachtungsvorrichtung nach einem der vorherge-
henden Anspriiche, bei der die Betrachtungsein-
richtung (28, 22, 30, 32 oder 28, 50) fiir das Erzeu-
gen des gerichteten Reflexionsbildes durch Riick-
strahlung vorgesehen ist.

Betrachtungsvorrichtung nach einem der vorherge-
henden Anspriiche, die einen Strahlenteiler (16) fur
das Lenken der Strahlung von der Bestrahlungsein-
richtung zur Oberflache des zu betrachtenden Dia-
manten oder Edelsteines aufweist.

Betrachtungsvorrichtung nach einem der vorherge-
henden Anspriiche, bei der die Diffusionsbestrah-
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lungseinrichtung mindestens zwei Strahlungsquel-
len (102, 106) aufweist, wobei die Quellen (102,
106) unter einem Winkel derart angeordnet sind,
daf} sich ihre Strahlenwege mindestens teilweise
Uberdecken.

Betrachtungsvorrichtung nach Anspruch 1 oder 2
oder einem der Anspriiche 4 bis 6, wenn sie direkt
oder indirekt als Anhang zum Anspruch 1 gelesen
werden, die so angeordnet ist, daf} die Direktbe-
strahlungseinrichtung abgeschaltet ist, wenn die
Diffusionsbestrahlungseinrichtung  eingeschaltet
ist, und daR die Diffusionsbestrahlungseinrichtung
abgeschaltet ist, wenn die Direktbestrahlungsein-
richtung eingeschaltet ist

Betrachtungsvorrichtung nach einem der vorherge-
henden Anspriche, bei der die Bestrahlungsein-
richtung fur das Erzeugen des Bildes durch die ge-
richtete Reflexion eine lichtundurchlassige Scheibe
(34) aufweist, die mit einer einzelnen, im allgemei-
nen mittigen Offnung (38) gebildet wird, wobei die
Scheibe (34) innerhalb des Strahlenweges beim
Gebrauch positioniert wird, so dall der Diamant
oder Edelstein (14) durch die Offnung (38), im all-
gemeinen senkrecht zur Oberflache, bestrahlt wird.

Betrachtungsvorrichtung nach einem der Anspri-
che 1 bis 7, bei der die Bestrahlungseinrichtung fur
das Erzeugen des Bildes durch die gerichtete Re-
flexion eine lichtundurchldssige Scheibe aufweist,
die mit zwei Offnungen gebildet wird, die in der
Scheibe auf beiden Seiten von einer im allgemei-
nen mittigen Position dieser angeordnet sind, wobei
die Oberflache mit Lichtstrahlen unter im wesentli-
chen dem gleichen Winkel zur Senkrechten zur
Oberflache beleuchtet werden kann, aber, wenn
senkrecht zur Oberflache betrachtet wird, in im we-
sentlichen entgegengesetzten Richtungen.

Betrachtungsvorrichtung nach einem der Anspri-
che 1 bis 7, bei der die Bestrahlungseinrichtung fur
das Erzeugen des Bildes durch die gerichtete Re-
flexion eine lichtundurchlédssige Scheibe aufweist,
die mit einer einzelnen auRermittigen Offnung ge-
bildet wird, wobei die Oberflache mit einem Strahl
unter einem Winkel zur Senkrechten zur Oberflache
beleuchtet werden kann.

Betrachtungsvorrichtung nach allen der Anspriiche
8 bis 10, bei der die lichtundurchlassige Scheibe die
im allgemeinen mittige Offnung, die zwei Offnungen
und die einzelne auRermittige Offnung aufweist,
und wobei die Vorrichtung so angeordnet ist, da®
der Diamant oder Edelstein bei Benutzung der mit-
tigen Offnung oder der zwei Offnungen oder der au-
Rermittigen Offnung bestrahlt werden kann.
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Betrachtungsvorrichtung nach einem der Anspri-
che 1 bis 7, bei der die Bestrahlungseinrichtung fir
das Erzeugen des Bildes durch die gerichtete Re-
flexion eine lichtundurchlassige Scheibe aufweist,
die mit einer Vielzahl von Offnungen gebildet wird.

Betrachtungsvorrichtung nach Anspruch 1 oder 2
oder einem der Anspriiche 4 bis 12, wenn sie direkt
oder indirekt als Anhang zum Anspruch 1 gelesen
werden, bei der eine einzelne Strahlungsquelle (12)
vorhanden ist, die die Diffusionsbestrahlungsein-
richtung (36) und die Direktbestrahlungseinrichtung
(38) aufweist.

Betrachtungsvorrichtung nach einem der vorherge-
henden Anspriiche, die eine Einrichtung (22 oder
50) fir das Verédndern des Niveaus der Vergrole-
rung aufweist, bei der der Diamant oder Edelstein
betrachtet wird.

Betrachtungsvorrichtung nach Anspruch 14, bei der
die Einrichtung (22) fiir das Verandern des Niveaus
der VergréRerung ein drehbares Rad (26) aufweist,
das eine Vielzahl von peripheren Vergrof3erungslin-
sen (24a, 24b) aufweist.

Betrachtungsvorrichtung nach Anspruch 14, bei der
die Einrichtung fur das Verandern des Niveaus der
VergréRerung ein Vergroferungssystem mit veran-
derlicher Brennweite aufweist, das ein unbewegli-
ches VergroRerungssystem mit einer Kamera mit
elektronisch verstellbarer Brennweite aufweist.

Betrachtungsvorrichtung nach Anspruch 14, bei der
die Einrichtung (50) fir das Veréndern des Niveaus
der Vergroferung eine Vielzahl von Linsen (52) und
eine Einrichtung fiir das Bewegen der Linsen seit-
lich in den entsprechenden Lichtweg hinein auf-
weist.

Betrachtungsvorrichtung nach einem der Anspru-
che 14 bis 17, wenn sie direkt oder indirekt als An-
hang zum Anspruch 1 gelesen werden, bei der die
Einrichtung fir das Verédndern des Niveaus der Ver-
groRerung mit der Diffusionsbestrahlungseinrich-
tung und der Direktbestrahlungseinrichtung ver-
bunden sind, wobei die entsprechende Bestrah-
lungseinrichtung betatigt wird, wenn die Vergrofie-
rung auf ein vorgegebenes Niveau verandert wird.

Betrachtungsvorrichtung nach Anspruch 18, bei der
das erste Bild mit einem ersten Niveau der Vergro-
Rerung und das zweite Bild mit einem zweiten ab-
weichenden Niveau der Vergrofierung erzeugt wird.

Betrachtungsvorrichtung nach Anspruch 19, bei der
das erste Niveau der Vergréferung niedriger ist als
das zweite Niveau.
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Betrachtungsvorrichtung nach einem der vorherge-
henden Anspriche, die einen beweglichen Be-
trachtungsobjekttisch (10) aufweist, auf dem der
Diamant oder Edelstein (14) angeordnet werden
soll, wobei die Position des Diamanten oder Edel-
steines (14) relativ zum Strahlenweg durch Bewe-
gen des Betrachtungsobjekttisches (10) regulierbar
ist

Betrachtungsvorrichtung nach einem der vorherge-
henden Anspriiche, die einen Betrachtungsobjekt-
tisch (10) aufweist, von dem mindestens ein Ab-
schnitt ein durchlassiges Fenster umfalt, auf oder
Uber dem der zu betrachtende Diamant oder Edel-
stein (14) angeordnet werden kann.

Betrachtungsvorrichtung nach Anspruch 22, bei der
mindestens die Unterseite des durchlassigen Fen-
sters (10) mit einer Antireflexionssubstanz be-
schichtet ist.

Betrachtungsvorrichtung nach einem der Anspri-
che 21 bis 23, bei der der Betrachtungsobjekttisch
(10) mittels eines Kardanringes montiert ist, so da®
der Betrachtungsobjekttisch bei Benutzung gekippt
und bewegt werden kann.

Betrachtungsvorrichtung nach einem der Anspri-
che 21 bis 24, bei der der Betrachtungsobjekttisch
(10) eine drehbare Platte umfalit, so daf3 die Aus-
richtung des Diamanten oder Edelsteines um die
Betrachtungsachse verandert werden kann.

Betrachtungsvorrichtung nach einem der vorherge-
henden Anspruche, die eine Einrichtung fir das
Halten des Diamanten oder Edelsteines (14) auf-
weist.

Betrachtungsvorrichtung nach einem der vorherge-
henden Anspriiche, bei der die Bestrahlungsein-
richtung eine oder mehrere weil3e Lichtemitterdio-
den (12 oder 102, 104, 106) aufweist.

Betrachtungsvorrichtung nach einem der vorherge-
henden Anspriiche, bei der die Betrachtungsein-
richtung eine Kamera (18) aufweist.

Betrachtungsvorrichtung nach einem der vorherge-
henden Anspriche, bei der die Anzeigeeinrichtung
oder der Anzeigebildschirm einen Videomonitor (40
oder 156) aufweist.

Betrachtungsvorrichtung nach Anspruch 29, bei der
derVideomonitor(156) eindiinner LCD-Anzeigemo-
nitor ist.

Betrachtungsvorrichtung nach Anspruch 2 oder 3
oder einem der Anspriiche 4 bis 30, wenn sie direkt



32.

33.

34.

35.

36.

21 EP 1 042 665 B9 (W1B1)

oder indirekt als Anhang zu Anspruch 2 oder 3 ge-
lesen werden, bei der das Gehause (150) einen Un-
terbau (152) und einen Deckel (154) aufweist, der
am Unterbau (152) befestigt ist, wobei die Anzeige-
einrichtung oder der Anzeigebildschirm (156) am
oder im Deckel (154) montiert ist.

Betrachtungsvorrichtung nach einem der Anspru-
che 2 bis 31, bei der die Anzeigeeinrichtung oder
der Anzeigebildschirm (156) relativ zum Gehause
(150) drehbar ist.

Betrachtungsvorrichtung nach einem der Anspru-
che 2 bis 32, die einen Drehtisch auf der unteren
Flache des Gehauses (150) aufweist, so dal das
Gehause (150) relativ zu der Flache drehbar ist, auf
der es steht.

Betrachtungsvorrichtung nach einem der vorherge-
henden Anspriiche, die in der Lage ist, ein Bild von
einem Merkmal zu erzeugen, das unsichtbar ist,
und das Merkmal auf der Anzeigeeinrichtung oder
dem Anzeigebildschirm anzuzeigen.

Betrachtungsvorrichtung nach einem der vorherge-
henden Anspriiche, die in der Lage ist, ein Bild von
einem Merkmal, das auf der Oberflache des Dia-
manten oder Edelsteines durch Entfernen von Ma-
terial des Diamanten oder Edelsteines gebildet wur-
de, und wobei das Merkmal kein wesentliches
Nachdunkeln aufweist, zu erzeugen, und das Merk-
mal auf der Anzeigeeinrichtung oder dem Anzeige-
bildschirm anzuzeigen.

Verfahren zum Betrachten eines Diamanten oder
Edelsteines (14), das die folgenden Schritte auf-
weist: Bestrahlen des Diamanten oder Edelsteines
mit Diffusionsstrahlung oder mit Direktstrahlung;
und Erzeugen eines Bildes des Diamanten oder
Edelsteines, wenn er mit Diffusionsstrahlung oder
mit Direktstrahlung bestrahlt wird, dadurch ge-
kennzeichnet, daB das Verfahren flir das Betrach-
ten eines Merkmales auf der Oberflache des Dia-
manten oder Edelsteines (14) vorgesehen ist und
die folgenden Schritte aufweist: Bestrahlen minde-
stens eines Abschnittes der Oberflache mit Diffusi-
onsstrahlung; Bestrahlen mindestens eines Ab-
schnittes der Oberflache mit Direktstrahlung; Er-
zeugen eines ersten Bildes von mindestens einem
Abschnitt der Oberflache, wenn mit Diffusionsstrah-
lung bestrahlt wird, und, durch gerichtete Reflexion
von der Oberflache, wenn mit Direktstrahlung be-
strahlt wird, eines zweiten Bildes von mindestens
dem Abschnitt der Oberflache, auf der das Merkmal
ausgebildet ist; und Anzeigen des ersten und des
zweiten Bildes, wobei das zweite Bild das Merkmal
umfaldt.

10

15

20

25

30

35

40

45

50

55

12

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

22

Verfahren zum Betrachten eines Diamanten oder
Edelsteines (14), dadurch gekennzeichnet, daf
ein Merkmal auf der Oberflache des Diamanten
oder Edelsteines (14) betrachtet wird, indem die
Betrachtungsvorrichtung nach Anspruch 3, um ein
Bild des Merkmales zu erzeugen, verwendet und
das Merkmal auf dem Anzeigebildschirm (156) an-
gezeigt wird.

Verfahren nach Anspruch 36, bei dem das erste Bild
mit einem ersten Niveau der VergréRerung und das
zweite Bild mit einem zweiten abweichenden Ni-
veau der VergréfRerung erzeugt wird.

Verfahren nach Anspruch 38, bei dem das erste Ni-
veau der VergrofRerung niedriger ist als das zweite
Niveau.

Verfahren nach Anspruch 36 oder nach Anspruch
38 oder 39, wenn er direkt oder indirekt als Anhang
zum Anspruch 36 gelesen wird, bei dem, wenn die
Oberflache des Diamanten oder Edelsteines (14)
mit Diffusionsstrahlung bestrahlt wird, im wesentli-
chen alles von mindestsens einer Kristallflache des
Diamanten oder Edelsteines (14) angezeigt wird.

Verfahren nach einem der Anspriiche 36 bis 40, das
umfalt: das Regulieren der Position des Diamanten
oder Edelsteines (14) relativ zum Strahlenweg, so
daf} das Merkmal abgebildet werden kann; und das
Anzeigen des Abschnittes der Kristallflache, der
das Merkmal tragt.

Verfahren nach Anspruch 41, bei dem die Position
des Diamanten oder Edelsteines reguliert wird, um
eine Rickstrahlung zu erhalten.

Verfahren nach Anspruch 41 oder 42, bei dem der
Diamant oder Edelstein (14) auf einem beweglichen
Betrachtungsobjekttisch (10) angeordnet wird, wo-
bei die Position des Diamanten oder Edelsteines
(14) relativ zum Strahlenweg durch Bewegen des
Betrachtungsobjekttisches (10) reguliert wird.

Verfahren nach einem der Anspriiche 36 bis 43, bei
dem der Edelstein (14) ein Diamantedelstein ist.

Verfahren nach einem der Anspriiche 36 bis 44, bei
dem das Merkmal fir das bloRe Auge unsichtbar
ist, und, wenn das Bild durch die gerichtete Refle-
xion gebildet wird, das Merkmal auf der Anzeige-
einrichtung oder dem Anzeigebildschirm angezeigt
wird.

Verfahren nach einem der Anspriiche 36 bis 45, bei
dem das Merkmal auf der Oberflache des Diaman-
ten oder Edelsteines durch Entfernen von Material
des Diamanten oder Edelsteines gebildet wurde
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und kein wesentliches Nachdunkeln aufweist und,
wenn das Bild durch die gerichtete Reflexion gebil-
det wird, das Merkmal auf der Anzeigeeinrichtung
oder dem Anzeigebildschirm angezeigt wird.

Verfahren nach einem der Anspriiche 36 bis 46, das
bei Verwendung der Vorrichtung nach einem der
Anspriche 2 und 4 bis 35 durchgefihrt wird.

Revendications

1.

Dispositif de visualisation pour visualiser un dia-
mant ou une pierre précieuse (14), comprenant:

un moyen a irradiation diffuse (36 ou 102, 106)
pour irradier le diamant ou la pierre précieuse
(14) avec un rayonnement diffus;

un moyen a irradiation directe (38 ou 104) pour
irradier le diamant ou la pierre précieuse (14)
par un rayonnement direct;

des moyens de visualisation (28, 22, 30, 32 ou
28, 50) pour produire une image du diamant ou
de la pierre précieuse lors de l'irradiation avec
le rayonnement diffus ou le rayonnement di-
rect; et

un moyen d'affichage (40 ou 156) pour afficher
ladite image;

caractérisé en ce que le dispositif de visualisation
sert a visualiser une marque sur la surface du dia-
mant ou de la pierre précieuse, les moyens de vi-
sualisation (28, 22, 30, 32 ou 28, 50) servant a pro-
duire une premiére image d'au moins une partie de
ladite surface lors de l'irradiation avec le rayonne-
ment diffus et, par réflexion directe a partir de ladite
surface lors de l'irradiation avec le rayonnement di-
rect, une deuxiéme image d'au moins une partie de
ladite surface sur laquelle la marque est formée, le
moyen d'affichage (40 ou 156) servant a afficher
lesdites premiére et deuxiéme images.

Dispositif de visualisation selon la revendication 1,
dans lequel tous les éléments revendiqués du dis-
positif sont inclus dans un seul boitier (150).

Dispositif de visualisation pour visualiser un dia-
mant ou une pierre précieuse (14), comprenant:

des moyens d'irradiation (36, 38 ou 102, 104,
106) pour irradier le diamant ou la pierre pré-
cieuse (14);

des moyens de visualisation (28, 22, 30, 32 ou
28, 50) pour produire une image du diamant ou
de la pierre précieuse lors de l'irradiation;

un écran d'affichage (156) pour afficher ladite
image; et

un boitier (150) dans lequel sont montés les
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moyens d'irradiation (36, 38 ou 102, 104, 106),
les moyens de visualisation (28, 22, 30, 32 ou
28, 50) et I'écran d'affichage (156);

caractérisé en ce que le dispositif de visua-
lisation sert a visualiser une marque sur la surface
du diamant ou de la pierre précieuse, les moyens
de visualisation (28, 22, 30, 32 ou 28, 50) servant
a produire une image agrandie d'au moins une par-
tie de ladite surface par réflexion directe a partir de
ladite surface.

Dispositif de visualisation selon I'une quelconque
des revendications précédentes, dans lequel les
moyens de visualisation (28, 22, 30, 32 ou 28, 50)
servent a produire I'image a réflexion directe par ré-
tro-réflexion.

Dispositif de visualisation selon lI'une quelconque
des revendications précédentes, comprenant un di-
viseur de faisceau (16) pour diriger le rayonnement
desdits moyens d'irradiation vers la surface dudit
diamant ou de ladite pierre précieuse devant étre
visualisée.

Dispositif de visualisation selon I'une quelconque
des revendications précédentes, dans lequel les
moyens a irradiation diffuse comprennent au moins
deux sources d'irradiation (102, 106), les sources
(102, 106) étant inclinées de sorte que leurs trajec-
toires d'irradiation se chevauchent au moins partiel-
lement.

Dispositif de visualisation selon les revendications
1 ou 2 ou selon I'une quelconque des revendica-
tions 4 a 6 dépendant directement ou indirectement
de la revendication 1, agencé de sorte que ledit
moyen a irradiation directe est coupé lorsque ledit
moyen a irradiation diffuse est branché, ledit moyen
airradiation diffuse étant coupé lorsque ledit moyen
a irradiation directe est branché.

Dispositif de visualisation selon I'une quelconque
des revendications précédentes, dans lequel les
moyens d'irradiation destinés a produire I'image par
réflexion directe comprennent un écran opaque
(34) comportant une seule ouverture généralement
centrale (38), ledit écran (34) étant positionné en
service dans la trajectoire d'irradiation, de sorte que
le diamant ou la pierre précieuse (14) est irradié a
travers ladite ouverture (38) généralement perpen-
diculaire a ladite surface.

Dispositif de visualisation selon I'une quelconque
des revendications 1 a 7, dans lequel les moyens
d'irradiation destinés a produire l'image par ré-
flexion directe comprennent un écran opaque com-
portant deux ouvertures agencées dans I'écran de
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chaque cété d'une position généralement centrale
correspondante, ladite surface pouvant ainsi étre
éclairée par des rayons de lumiére a un angle pra-
tiquement égal a la perpendiculaire par rapport a
ladite surface, mais dans des directions pratique-
ment opposées dans une orientation perpendiculai-
re a ladite surface.

Dispositif de visualisation selon I'une quelconque
des revendications 1 a 7, dans lequel les moyens
d'irradiation destinés a produire l'image par ré-
flexion directe comprennent un écran opaque com-
portant une seule ouverture décentrée, ladite sur-
face pouvant ainsi étre éclairée par un rayon a un
angle par rapport a la perpendiculaire par rapport a
ladite surface.

Dispositif de visualisation selon les revendications
8 a 10, dans lequel I'écran opaque comporte ladite
ouverture généralement centrale, lesdites deux
ouvertures et ladite ouverture décentrée individuel-
le, le dispositif étant agencé de sorte que le diamant
ou la pierre précieuse peut étre irradié a travers
I'ouverture centrale, lesdites deux ouvertures ou
I'ouverture décentrée.

Dispositif de visualisation selon I'une quelconque
des revendications 1 a 7, dans lequel les moyens
d'irradiation destinés a produire l'image par ré-
flexion directe comprennent un écran opaque com-
portant plusieurs ouvertures.

Dispositif de visualisation selon les revendications
1 ou 2 ou selon l'une quelconque des revendica-
tions 4 a 12 dépendant directement ou indirecte-
ment de la revendication 1, comportant une seule
source d'irradiation (12) comprise dans ledit moyen
a irradiation par diffusion (36) et dans ledit moyen
a irradiation directe (38).

Dispositif de visualisation selon I'une quelconque
des revendications précédentes, comprenant des
moyens (22 ou 50) pour changer le niveau de gros-
sissement de visualisation dudit diamant ou de la-
dite pierre précieuse.

Dispositif de visualisation selon la revendication 14,
dans lequel lesdits moyens de changement du ni-
veau de grossissement (22) comprennent une roue
rotative (26) comportant plusieurs lentilles de gros-
sissement périphériques (24a, 24b).

Dispositif de visualisation selon la revendication 14,
dans lequel lesdits moyens de changement du ni-
veau de grossissement comprennent un systéme
de grossissement a focale variable comprenant un
systéme de grossissement fixe avec une caméra
électronique a focale variable.
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Dispositif de visualisation selon la revendication 14,
dans lequel lesdits moyens de changement du ni-
veau de grossissement (50) comprennent plusieurs
lentilles (52) et un moyen pour déplacer les lentilles
latéralement dans la trajectoire de lumiere respec-
tive.

Dispositif de visualisation selon l'une quelconque
des revendications 14 a 17, dépendant directement
ou indirectement de la revendication 1, dans lequel
lesdits moyens de changement du niveau de gros-
sissement sont associés au moyen a irradiation dif-
fuse et au moyen a irradiation directe, le moyen d'ir-
radiation respectif étant ainsi actionné lorsque le
grossissement est changé a un niveau prédétermi-
né.

Dispositif de visualisation selon la revendication 18,
dans lequel ladite premiére image est produite a un
premier niveau de grossissement, ladite deuxiéme
image étant produite a un deuxiéme niveau de gros-
sissement différent.

Dispositif de visualisation selon la revendication 19,
dans lequel le premier niveau de grossissement est
inférieur au deuxiéme niveau.

Dispositif de visualisation selon I'une quelconque
des revendications précédentes, comprenant un
plateau de visualisation mobile (10) sur lequel le
diamant ou la pierre précieuse (14) doit étre posi-
tionné, la position du diamant ou de la pierre pré-
cieuse (14) par rapport a la trajectoire d'irradiation
pouvant étre ajustée en déplagant le plateau de vi-
sualisation (10).

Dispositif de visualisation selon I'une quelconque
des revendications précédentes, comprenant un
plateau de visualisation (10) dont au moins une par-
tie englobe une fenétre transparente sur laquelle ou
au-dessus de laquelle le diamant ou la pierre pré-
cieuse (14) devant étre visualisé peut étre position-
né.

Dispositif de visualisation selon la revendication 22,
dans lequel au moins le coté inférieur de ladite fe-
nétre transparente (10) est revétue d'une substan-
ce antireflet.

Dispositif de visualisation selon lI'une quelconque
des revendications 21 a 23, dans lequel ledit pla-
teau de visualisation (10) est monté par l'intermé-
diaire d'un étrier, de sorte que le plateau de visua-
lisation peut étre incliné et déplacé en service.

Dispositif de visualisation selon I'une quelconque
des revendications 21 a 24, dans lequel ledit pla-
teau de visualisation (10) englobe une plaque rota-
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tive, permettant le changement de I'orientation du
diamant ou de la pierre précieuse autour de l'axe
de visualisation.

Dispositif de visualisation selon I'une quelconque
des revendications précédentes, comprenant un
moyen pour retenir ledit diamant ou ladite pierre
précieuse (14).

Dispositif de visualisation selon I'une quelconque
des revendications précédentes, dans lequel ledit
moyen d'irradiation comprend une ou plusieurs dio-
des électroluminescentes blanches (12 ou 102,
104, 106).

Dispositif de visualisation selon I'une quelconque
des revendications précédentes, dans lequel ledit
moyen de visualisation comprend une caméra (18).

Dispositif de visualisation selon I'une quelconque
des revendications précédentes, dans lequel ledit
moyen d'affichage ou ledit écran d'affichage com-
prend un moniteur vidéo (40 ou 156).

Dispositif de visualisation selon la revendication 29,
dans lequel ledit moniteur vidéo (156) est un moni-
teur a écran a cristaux liquides mince.

Dispositif de visualisation selon les revendications
2 ou 3 ou selon l'une quelconque des revendica-
tions 4 a 30, dépendant directement ou indirecte-
ment des revendications 2 ou 3, dans lequel le boi-
tier (150) comprend une base (152) et un couvercle
(154) fixé a la base (152), le moyen d'affichage ou
I'écran d'affichage (156) étant monté sur ou dans
ledit couvercle (154).

Dispositif de visualisation selon l'une quelconque
des revendications 2 a 31, dans lequel le moyen
d'affichage ou I'écran d'affichage (154) peut pivoter
par rapport au boitier (150).

Dispositif de visualisation selon I'une quelconque
des revendications 2 a 32, comprenant un tourni-
quet sur la surface inférieure du boitier (150), de
sorte que le boitier (150) peut tourner par rapport a
la surface sur laquelle il est agencé.

Dispositif de visualisation selon I'une quelconque
des revendications précédentes, capable de pro-
duire une image d'une marque invisible et d'afficher
la marque sur le moyen d'affichage ou I'écran d'af-
fichage.

Dispositif de visualisation selon I'une quelconque
des revendications précédentes, capable de pro-
duire une image d'une marque formée sur la surfa-
ce du diamant ou de la pierre précieuse par élimi-
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nation du matériau du diamant ou de la pierre pré-
cieuse, la marque ne comprenant pas d'obscurcis-
sement notable, et d'afficher la marque sur le
moyen d'affichage ou I'écran d'affichage.

Procédé de visualisation d'un diamant ou d'une
pierre précieuse (14), comprenant les étapes d'irra-
diation du diamant ou de la pierre précieuse avec
un rayonnement diffus ou avec un rayonnement di-
rect et de production d'une image du diamant ou de
la pierre précieuse irradié avec le rayonnement dif-
fus ou le rayonnement direct, caractérisé en ce
que le procédé sert a visualiser une marque sur la
surface du diamant ou de la pierre précieuse (14)
et comprend les étapes d'irradiation d'au moins une
partie de ladite surface avec un rayonnement diffus,
d'irradiation d'au moins une partie de ladite surface
avec un rayonnement direct, de production d'une
premiére image d'au moins une partie de ladite sur-
face lors de l'irradiation avec le rayonnement diffus,
et, par réflexion directe a partir de ladite surface,
lors d'une irradiation avec un rayonnement directe,
d'une deuxiéme image d'au moins la partie de ladite
surface sur laquelle est formée la marque, et d'affi-
chage des premiére et deuxiéme images, la deuxie-
me image englobant la marque.

Procédé de visualisation d'un diamant ou d'une
pierre précieuse (14), caractérisé en ce qu'une
marque sur la surface du diamant ou de la pierre
précieuse (14) est visualisée par l'intermédiaire du
dispositif de visualisation selon la revendication 3
pour produire une image de la marque et afficher la
marque sur I'écran d'affichage (156).

Procédé selon la revendication 36, dans lequel la-
dite premiére image est produite a un premier ni-
veau de grossissement, ladite deuxiéme image
étant produite a un deuxiéme niveau de grossisse-
ment différent.

Procédé selon la revendication 38, dans lequel le
premier niveau de grossissement est inférieur au
deuxiéme niveau.

Procédé selon la revendication 36 ou selon les re-
vendications 38 ou 39 dépendant directement ou
indirectement de la revendication 36, dans lequel,
lors de l'irradiation de la surface du diamant ou de
la pierre précieuse (14) avec un rayonnement dif-
fus, pratiquement I'ensemble d'au moins une facet-
te du diamant ou de la pierre précieuse (14) est af-
fiché.

Procédé selon I'une quelconque des revendications
36 a 40, englobant I'ajustement de la position du
diamant ou de la pierre précieuse (14) par rapport
a la trajectoire d'irradiation, de sorte que la marque
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peut étre visualisée et I'affichage de la partie de la
facette supportant la marque.

Procédé selon la revendication 41, dans lequel la
position du diamant ou de la pierre précieuse est
ajustée pour assurer une rétro-réflexion.

Procédé selon les revendications 41 ou 42, dans
lequel le diamant ou la pierre précieuse (14) est
agenceé sur un plateau de visualisation mobile (10),
la position du diamant ou de la pierre précieuse (14)
par rapport a la trajectoire d'irradiation étant ajustée
en déplacant le plateau de visualisation (10).

Procédé selon I'une quelconque des revendications
36 a 43, dans lequel ladite pierre précieuse (14) est
une pierre précieuse constituée d'un diamant.

Procédé selon I'une quelconque des revendications
36 a 43, dans lequel la marque est invisible a I'oeil
nu, la marque étant affichée sur le moyen d'afficha-
ge ou I'écran d'affichage lorsque I'image est formée
par réflexion directe.

Procédé selon I'une quelconque des revendications
36 a 45, dans lequel la marque a été formée sur la
surface du diamant ou de la pierre précieuse par
élimination de matériau du diamant ou de la pierre
précieuse et ne comprend pas d'obscurcissement
notable, la marque étant affichée sur le moyen d'af-
fichage ou I'écran d'affichage lorsque l'image est
formée par réflexion directe.

Procédé selon I'une quelconque des revendications
36 a 46, exécuté par l'intermédiaire du dispositif se-
lon I'une quelconque des revendications 2 et 4 a 35.
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