JP 2004-163401 A 2004.6.10

(19) BREREEFT (JP) 22 S 5 A |A) (1) e B A M S
$5B82004-163401
(P2004-1634014)
(43) /&M E FR165E6H 108 (2004.6.10)
(51) Int.CL." Fl F—va—F (BEF)
GO1N 21/8 GO1N 21/85 A 2G051
BEFER RPER FREOH 10 OL SHESEHE (£ 16 H)
@) LESEE 15 RE2003-168765 (P2003-168765) | (71) WEEA 500513033
(22) HEH SERY154E6H 138 (2003. 6. 13) I7 ¥— IA 7= Jokwi
(Bl) BEEETHRBES  02077281.0 F OSAFAA RATFY Trv)—
(32) E5%E EHE14EE6H 130 (2002.6.13) b v
(33) BEIEEERE BRI ASFRE T EP) 5B 2631 77— A4— R

(74) (REBA

(72) BEH&E

—kFNT R=F D= V4. I7
WaATFTARZ—1H1 3

100084412
FELT KHF Fi
ZN=P—, LFF—FA HR—I2A

FTFE 3425 4—F 14—
Z—F NRAMZwH—209

A

F #—A4 (53%) 26051 AAOS AB20 BAOS BAOE BAOS

BB20 CAO6 CBO2 CC17 DAO6

(54) [FREADETR] ML

Gnooooooboooooon
gooooooobbbobbooooooooooooo
goog
ogooooooobobobooooooooooooo
ggoooooooboobobooooooooooooo
ugogoooobobobbootooooauoaoooo
goobOooooobobooooooboooooooo
gooObOooooobbooooooboooooooo
gobObOooooobbooooooboooooooo
gooooooobbbobbooooooooooooo
goooooooobbobbooooooooooooo
ogooooooobobobooooooooooooo
ggoooooooboobobooooooooooooo
ugogoooobobobbootooooauoaoooo
ooobOoooooboboooooobbooooooo
oooooon




e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

Oo0DooogQgogao
Ooo0oooooQgoao
Ooo0oooogoQgoao

OO0 o0Dooo4dgUoooDooogogooao

OO0 Do oDooo4Qgdoooooggogog
oo ooooooooooooogoogogoo
oo o0ooooooooooooogQgogoo

O
O
O

O
O
O

Oooooooooooooogoogoooao

Ooooocooooooooogooooao

O 0Ooo0oooao
O OooQgooao
O O0OoQgooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O OooQgooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo

O
O
O
O
O
O
O
O
O
]
O

O
O
O
O

O

O
O
O
O

O
O
O
O
O
O
O
O
O

(2)

JP 2004-163401 A 2004.

O
O
O
O
O
O

6.

10

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

O oOooo
O Oooo
O 0Ooo
O 0ooo
O O0ooo
O 0Oooo
O Oooo
O Oooo
O 0Ooo
O O0ooo
O 0Oooo
O 0Oooo
OO oo
O 0o o
O 0Oooo
O O0ooo
O 0Oooo
O Oooo
OO oo
O 0Oooo
O 0Oooo
O oOooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo

Oooooooog

O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
OJ
O
O
O
O
O
O
O
O
O
O

O Ooooo
O Ooooo
O 0OooOooo
O O0oo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo

O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O

O Ooo0ooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O Ooogooo
O O0Oogoog
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooogoao
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O OooOooo
O Ooogoo
O O0OoOgoogog
O O0Ooo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo

O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O

O oo oooog

O 0O0ooooog

Ooooooooo

Oooooooo

Ooooooog

O oo oooog

OO0 ogooooog

OOooooooo

Oooooooo

Ooooooog

Ooooooog

O Oo0ooooog

)

OoOooOooOooooo
Ooooooooo

O 0O O
[ Ry |

O
O

Oooooooog

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
(]
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
OJ
O
O
O
O
OJ
O
O
O
O
OJ

O
O
O
O
O
O
O
O
O
O
O

Ooooooog

O Oo0ooooog

Oooo0ooogo

]

Oooooooo

Ooooooog

JP 2004-163401 A 2004.

Oooooooog

O oo oooog

OO0 ooooog

Ooooooooo

Oooooooo

Oooooooog

O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O o0Oooo
O 0Oooo
O 0Oooo

O oo oooog

O 0O0ogooooog

Oooooooo

Oooooooog

Ooooooog

O0Ooo0ooood
OO0Oo0ooood

.10

O

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

Ooo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Ooo0ooood
Ooo0oooogod
OoOoo0oooogod
Ooo0Ooo0oood
OooOoo0ooood
Ooo0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Oooood
OooOoo0oood
Ooo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OoOoo0ooood
Ooo0o0o0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod

O
O
O
O
O
O
O
O
O
]
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O

oo oooooogodg

Ooooooooogoogoao
Oooooooogogoao
OOoDooooogogogao
Oooooooooogoao
Ooooooooogoogoo
Oooooooogogogoo
Oooooooogogoao
OoDooooogogogao
OooooooooogooOoo
Ooooooooogoogoao
Oooooooogogogoo
Oooooooogogoao
Oooooooogogoao
OooooooooogooOoao
Ooooooooogogogoao
Ooooooooogogogoao
Oooooooogoogoao
Oooooooogogoao
OO0 ooDooogogogao
Ooooooooogoogogoao
Ooooooooogoogoo
Oooooooogogogogoao
Oooooooogogoao
OO0 ooDooogogogao
Ooooooooogoogoao
Ooooooooogoogoao
Ooooooooogogogoao
Oooooooogogoao
OO0 ooooogogogao
Ooooooooogoogoao
Ooooooooogoogogoo
Ooooooooogoogoo
Oooooooogogoao
Ooooooogogogao

OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao

Oo0oooogoQgg

O oo ooooogdg

Oooooogogdg

OO0 oooooogdg

Ooooooggdg

Oooooooood

O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OO0Ooo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OOoo0ooooog
OOoo0ooooaog
OO0Oo0ooooaog
OoOoo0oo0oooao
OoOoo0ooooao
O Oooood

oo oooooogodg

O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O OooQgooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooao
O Ooogooao
O O0OoOgogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogooao
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooogoooao
O O0OoQgooao
O 0Oo0ooOooao
O 0Ooo0oooao
O 0Ooo0oooo
O oOooQgoooao
O O0OoQgooao

oo oooooogodg

OO0 oooooogdg

OO0 ooooogdg

Oooooooood

Ooooooooodg

oo ooooooQgodg

OO0 oooooogdg

OO0 oooooogdg

(4)

O
O

Oooooooood
Oooooooodg

O
O
O
O
O
O

Ooo0oooQgdg

Ooooooogdg

OoOooooogdg

|

Ooooogoood

OoOoo0oooOodg

OooooooQgdg

JP 2004-163401 A 2004.

Oooooogdg

O

OOooooogdg

OOoooooaog
O0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoooos

Oooooogdg

OoOoo0ooooOod

OoooooQgodg

O

Ooooooogdg

OOoo0ooooaoo
O0Ooo0ooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OOoo0ooooaogo
OOoo0ooooaog
OOoo0ooooaog

Ooooooogdg

Oooooogdg

OoOoo0ooooOod

Ooo0oooOodg

Oooooogdg

Ooooooogdg

.10

OOooooogdg

10

20

30

40

50



OooooooQgoQgaog

OoooooooooooooooDoDooooooDooogogo®

OoOoooooo0ooooooooUoDoDoDoooo oo oDoDoooDoooDoDooogoooao
OOoooooQogUooooooUooUooDoDoooo oo UoooDoDoDoDoUUoooDoDooogoooao

e A s e e e s e e e e |

OO0 oDooooggogog

O

OoooooooOgoad
OoooooogoQogogoo

OoOoo0oooao
Oo0Oo0oooao
O0Oo0oooo
O0Oo0oo0ooao
O0Oo0o0ooao
OoOoo0ooooo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
O0Ooo0Oooao
OoOoo0oooao
Oo0Ooo0oooao
O 0Ooo0oooao
O0Oo0oo0ooao
OO0Oo0o0ooao
Oo0Ooo0oooaoo
OoOoo0ooooo
OOoo0oooao
OO0Oo0oooo

Ooooooo0o0ooooooooooooooooooodg

Ooooooo0o0oooooooooDoDoooooooooogodg

Oooooogdg

O
O
O
O
O
O
O
O
O
]
O
O
O
O
(]

O
O
O
O
O
O
O
O
O
O
O
O
O

O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooo0ooo
O Ooooo

O Ooooo
O Ooooo
O 0OooOooo
O O0oo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo

O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O

Ooooooggdg

Oooooogogdg

OooOoooooOodg

O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O Ooooo
O Ooooo
O Ooooo
O O0OoOgooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo

O
O
O
O
O
O
O
O

()

O Oooo

|

O o0ood

|

O0Ooo0oo0ooao
OO0Oo0o0ooaoo
OoOoo0oooo
OOoo0oooao
O0Oo0oooo
O0Ooo0Ooo0ooao
Oo0Oo0o0ooao
OoOoo0oooaoo
OOoo0oooo
O0Oo0oooo
O0Oo0Oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
Oo0Oo0oooao
O0Ooo0ooogoao

O O0ooo

O Oooo

JP 2004-163401 A 2004.

uod

O

O Oooo

O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo

O

O Oooo

0

O 0O oo

ugoooaooboadd

O

O O0ooo

O

O O0ooo

O

O Oooo

O

O Oooo

O

O O oo

O

O O0ooo

O

O O0ooo

O 0Oooo

O Oooo

O Oooo

O Oooo

.10

O Ooogo

O Oooo

10

20

30



(6) JP 2004-163401 A 2004.6.10

ogoobad
(1]




(7) JP 2004-163401 A 2004.6.10

gbooogbodaoan

L T e T e T e T e T e B |
L T s T e T e T e T e T e T e T e T e B e R e T e T e T e T e T e T e T e T e T e T e T e T e T e T e T e T e T e Y e B e |

[

[READEIR]
Detector
EFeAsk O EaE)

1. An apparatus for determining the light transmission characteristic of an
object, having arranged near the object:

- a light source for illuminating at least a first part of the surface of the
object with a light beam,

- a screening device for screening at least a second part of the surface from
said light beam, and

- a light receiver for receiving light coming from at least a part of said
second part of the surface after transmission by the object,

characterized in that

said second part is at least partly contiguous to the first part.

2, An apparatus according to claim 1, characterized in that said second

part is wholly enclosed by the first part.

3. An apparatus according to claim 1 or 2, characterized in that

at least the screening device and the light receiver are accommodated in the

same holder.

4. An apparatus according to claim 3, characterized in that

the screening device is movable relative to at least the light receiver.

5. An apparatus according to claim 3 or 4, characterized in that

the screening device consists of a screening cap arranged on a tubular
holder.
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6. An apparatus according to claim 3, 4 or 5, characterized in that the
light source is arranged on the holder and is fixedly positioned with respect

to the light receiver.

7. An apparatus according to any one of the preceding claims,
characterized in that
it possesses a fixed position with respect to a sorting machine intended for

sorting the objects or products to be examined.

8. An apparatus according to claim 7, characterized in that

the apparatus forms part of a mounting frame.

9. An apparatus according to any one of the preceding claims,
characterized in that the light source emits light in the wavelength range

between 300 nm and 1500 nm. _

10. A sorting apparatus for selecting and sorting a continuous stream of
objects, such as fruits, according to light transmission characteristic,

characterized by the apparatus according to any one of the preceding

claims.
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(FEBDEFMR/TEA]

The present invention relates to an apparatus as indicated in the
preamble of claim 1.

Such an apparatus is known from US 5,089,701, which discloses a
device by means of which, in a nondestructive manner, upon transit of light
from the near-infrared wavelength region, a transmission spectrum can be
obtained for the determination of, for instance, the sugar content in fruits.
To accurately determine how much light enters the fruit and subsequently
exits the fruit again at a particular point, while it has moreover been
ensured that the transmission path is sufficiently long, tubular light
guiding nozzles are placed on the surface of the fruit at the location of entry
position and exit position, while moreover a well-defined minimum distance
between these positions has been chosen. A somewhat similar measuring
arrangement is known from Kawano et al., "Determination of Sugar
Content in Intact Peaches by NIR Spectroscopy with Fiber Optics in
Interactance Mode", . Japan. Soc. Hort. Sci., 61(2), 445-451, 1992, where
optical fibers are applied having, viewed in cross section, a central exit fiber
portion which is surrounded and enclosed by an annular entry fiber portion,
with entry/exit for directing the light of the light beam towards and away
from the fruit, respectively.

Clearly, neither apparatus is suitable for online measurements, that
18, measurements during transit on a sorting machine. It is precigely such
measuring conditions that impose stringent requirements on a detector, in
particular the combination of speed, accuracy, and repeatability.
| What US 5,089,701 contemplates is to bring about intermediate
distances, which enables the light path, under the limitation of the two
positions mentioned, to be chosen sufficiently large. In Kawano et al., a very
compact arrangement for a desktop probe is represented, where not only a

transit beam of the transmission light will enter the exit end, but also
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reflection light. It has been found that this reflection light provides entirely
different information than the information sought in the case of
transmission.

In order to remedy the shortcomings mentioned, the present
invention provides an apparatus as mentioned above, characterized in that
the second part mentioned is at least partly contiguous to the first part.

In this way, a highly advantageous compact arrangement is obtained,

at the same time featuring a screening from reflection light.

In a further exemplary embodiment, this apparatus is characterized
in that the second part mentioned in wholly enclosed by the first part.

A particular advantage of this arrangement is that further a very
well settable intensity of entering light can be set that is adjustable and
repeatable for each type of fruit. |

Yet another exemplary embodiment of the apparatus according to the
present invention is characterized in that at least the screening device and
the light receiver are accommodated in the same holder, in particular that
the screening device is moveable relative to at least the light receiver;
furthermore, that the screening device consists of a screening cap arranged
on a tubular holder, and more in particular that the light source is arranged
on the holder and is fixedly positioned relative to the light detector.

In addition, the present invention comprises a sorting apparatus for
selecting and sorting a continuous stream of objects, such as fruits,
according to light transmission characteristic, characterized by the
apparatus having any one of the above-mentioned features.

Such a sorting apparatus enables highly accurate and reliable sorting

according to sugar content.

Further details of the present invention will be elucidated with

reference to a drawing, in which

Fig. 1 schematically represents the invention, and
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Fig. 2 shows an exemplary embodiment of the invention in
perspective.

In the two figures, the same parts have been given the same reference
numerals.

Fig. 1 shows, in a cross-sectional view, a product P such as, for
instance, a fruit, more particularly an apple. With a light source 10, P is
illuminated, more particularly only there where the product is not screened
from the light source 10 with a screening 11. Represented is the situation
where the screening does not rest on the product P but is positioned at a
slight distance therefrom. Depending on the measuring conditions, it is
possible to opt for the measuring setup without contact, as represented, or
for the other measuring setup, with contact, merely mentioned above. For
the type of measurements through which the sugar content in the interior of
fruits can be determined, the light source will be capable of emitting light in

“the wavelength range between 300 nm and 1500 nm. In addition, suitably,
if necessary, light signal variations can be used, for instance pulsed light. In
the figure, it caﬁ be seen that in this arrangement a first part 1 of the
surface is illuminated, and there the light can penetrate the product P, and
that a second surface part 2 is formed between S1 and 52, which is wholly
screened from the light source 10. To illustrate this, two light rays 1t and 12
are schematically represented in the figure, which define the boundary or
the edge of the non-illuminated surface part 2. In other words, as a result of
the position of the screening 11 with respect to the light source 10, a shaded
area S152 is obtained. The first part 1 of the surface, located outside S1Sg,
will be illuminated to a partial or full extent, depending on the construction
of the light source. The light entering by way of the first part 1 has the
possibility of leaving the product P again by way of the second part 2,
depending on the optical properties of the product. This exiting light is then
received in a light receiver 12. Further guidance and processing of this light

will not be elucidated in detail here. However, it will be clear to anyone
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skilled in the art that fiber optics can be applied advantageously, while the
processing of the light signals for determining, for instance, transmission
characteristics of such products can be carried out with a computer.

In Fig. 2, an exemplary embodiment of such a setup is shown in
perspective view. More particularly, a product P, for instance an apple, rests
on diabolo-shaped rollers 30 of a sorting machine generally known in the
art, not shown here. The machine can be so arranged that the roﬂe‘rs 30 can
rotate about their cylinder symmetry axis, indicated by arrows r, and hence
the products P can rotate as well. In general, the products to be tested will
pass a detection unit, here indicated with an arrow T for the transport
direction. At such a unit, a measuring head 20 must be positioned near or
against a product for it to be tested or measured.

In the exemplary embodiment shown, the measuring head 20 is a
holder for both the Light source 10 and the screening 11. More in particular,
light sources 101, 102, ... are arranged in an annular holder 13. These are,
for instance, a number of light emitting diodes, or LEDs, or halogen light
sources having well-focused beams to thereby obtain sufficient beam
intensity. By way of a coupling piece 14, the measuring head is connected

with the larger whole of the detection unit mentioned, with all signal
connections passing via this coupling piece. Further, this coupling piece 14
accommodates the positioning mechanism, that is, means for moving the
measuring head towards the product and away from the product. On the
other side of the annular holder 13, a tube 15 is arranged, in which the light
receiver 12 is disposed. In this exemplary embodiment, an optic fiber is
used. The connection and guidance thereof are also arranged in the coupling
piece 14. Adjacent the fiber end, a closing cap 17 is arranged in the tube 15,
thereby forming a tube end 16. This tube end is so designed that the light
that finds its way there ends up at the fiber end as best as possible to be
able to contribute to the signal to be processed. For instance, surfaces of

proper curvature and mirror properties are used, or a system with one or
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more lenses, or a combination thereof. Arranged at this fiber end is the
screening 11, to be regarded as a flap of suitable plastic, to be able to
conform to the shape of the product and thereby afford proper screening. In
a different embodiment, a metal cap of suitable, and possibly even variable,
dimensions is used, which, though not flexible, can yet be placed close to or
against the fruit and is better resistant to the heat of the lamps. In this
figure also, the first part 1 and the second part 2 of the surface of the
product P are indicated. The first part 1, being illuminated, has been
hatched. Further, it will be clear that, depending on curvature of the
product and positioning of the light sources 101, 102, .. the screening must
rest on the product or may hang a slight distance above it.

In a sorting machine, several of such measuring heads 20 may be
arranged behind each other to measure the same fruit a corresponding
number of times in order to arrive at measuring results with a smaller
margin of error, while as a result of the rotating rollers, in each case the
detector is placed on a different part of the fruit. Furthermore, a unit can
have several of such rows of measuring heads next to each other, to thereby
enable testing of rows of products passing next to each other over the same
conveyor.

In an exemplary embodiment not shown in a figure, an arrangement
has been chosen where only the screening 11, for instance designed as a
tube, can be moved. Preferably, this movement involves telescopic extension
and retraction. What is thus achieved is that, by contrast, the optical
components, viz. the light sources and the optical fibers, do not need to be
moved. Thus, wear, small changes in the relative positioning, and wire
and/or fiber rupture are advantageously avoided.

Furthermore, it is observed that the detector possesses a fixed
position with respect to the sorting machine. In most cases, this involves a

mounting frame that is fixedly connected with this machine.
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It will be clear from the foregoing that because of the compact design,
with great advantage a measuring head is provided that can be fitted into
many types of sorting machines. Moreover, this enables online testing, often
automatic and rapid.

It will be clear to anyone skilled in the art that for the specific choice
of components there are several options, especially where the light sources,
light guidance and light focusing are concerned. Furthermore, in this field of
the art, it is known how such signals must be processed, in particular for
determining characteristics, and how to take these into account in the
selection of the products, intended for the actuation of ejection or delivery

means. Further small modifications are to be regarded as falling within the

appended claims.
(REOHELHE]
Fig. 1 schematically represents the invention, and

Fig. 2 shows an exemplary embodiment of the invention in
perspective,
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An apparatus for determining the light transmission characteristic of an
object, having arranged near the object,

- a light source for illuminating at least a first part of the surface of the
object with a light beam,

- a screening device for screening at least a second part of the surface from
the light beam, and

- a light receiver for receiving light coming from at least a part of the second
part of the surface after transmission by the object,

characterized in that the second part is at least partly contiguous to the first
part, while preferably the second part is wholly enclosed by the first part.

In an advantageous exemplary emhodiment, the screening device is movable

-relative to at least the light receiver.

Such an apparatus is highly suitable to be used in a sorting apparatus for
selecting and sorting a continuous stream of objects, such as fruits,

according to light transmission characteristic.
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