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Description

Field of the Invention

The present invention relates to a device for
inspecting the quality of a package formed on an auto-
winder or the like.

Background Art of the Invention

A yarn package is formed by, for example, an auto-
winder as shown in Figure 7. A guide 3 for guiding the
yarn Y from the yarn supply bobbin 2 arranged on the
lower part, a tensor 4 that applies a suitable tension on
that yarn Y, a slub catcher 5 that detects defects in the
yarn Y, a yarn piecing part 6 that joins the yarn Y when
there is a yarn breakage or when the yarn is cut by the
slub catcher 5, and a traverse drum 8 for rotating by fric-
tion contact the package P supported in the cradle arm
7, are sequentially arranged on the winding unit 1 of this
auto-winder. A groove 9 for traversing the yarn Y is
formed in outer peripheral surface of the traverse drum
8 and an end missing prevention cover 10 is arranged in
front of that.

Furthermore, when piecing is carried out, a pack-
age side yarn end grasping means 11 called a suction
mouth and a yarn supply bobbin side yarn end grasping
means 12 called a suction pipe for guiding respectively
the yarn from the package and the yarn from the yarn
supply bobbin to the yarn piecing device 6 by rotational
movement are arranged.

However, in the production process of a package P,
any defects in the yarn Y are removed by the slub
catcher 5 of the winding unit 1 and while any imperfec-
tion appearing on the surface of the wound package P
can be discovered, if a defective place inside the pack-
age is generated by an inappropriate winding during for-
mation of the package, that defective package will not
be discovered unless the package is used for the next
process and unwound.

Summary of the Invention

In order to solve the above mentioned problems, it
is an aim of the present invention to propose a package
quality inspecting device provided with an inspection
means that inspects the package during the winding for-
mation process.

This inspection means may be a yarn detection
sensor that detects the existence of a yarn positioned
outside the outermost layer of the package.

It is preferable for this yarn detection sensor to be
arranged so that the detecting light passes close to the
contact point of the package and the drive drum in con-
tact with and rotating this package.

It is further preferable for the yarn detection sensor
to be arranged so that the decting light passes along the
side where the yarn is intfroduced onto the package.

It is yet further preferable for the yarn detection sen-
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sor to be formed so as to only operate when winding
restarts at times of yarn piecing.

It is preferable for the winding of the package to be
stopped when the package is detected to be abnormal
by the inspection means.

It is further preferable for an illuminating element
and light receiving element to be positioned so that the
detecting light of the yarn detection sensor passes at an
angle from a position close to the drive drum to a posi-
tion separated from the drive drum.

By the above structure, inspection of the package
during winding can be performed.

Brief Description of the Drawing

Figure 1 is a perspective view showing a first
embodiment of the present invention.

Figure 2 is a side view of Figure 1.

Figure 3 is a side view for describing the move-
ments of Figure 2.

Figure 4 is a side view for describing other move-
ments of Figure 2.

Figure 5 is a side view for describing further move-
ments of Figure 2.

Figure 6 is a front view showing a second embodi-
ment of the present invention.

Figure 7 is a front view showing the entire structure
of the auto-winder.

Figure 8 is a perspective view of a third embodi-
ment of the present invention.

Detailed Description of the Preferred Embodiments

Hereafter, the embodiments of the present inven-
tion will be described in accordance with the attached
drawings.

Figures 1 and 2 show the application of a package
quality inspection device being a first embodiment of the
present invention on an auto-winder.

A plurality of units of auto-winders are arranged in
series on a winding unit 1 as shown in Figure 7. This
quality inspection device is provided on each winding
unit with an inspection means for inspecting a package
P during the winding process and is arranged with a
yarn detection sensor 22 as this inspection means that
senses whether or not a yarn exists on the outer side of
the regular outermost layer 21 of the cone shaped pack-
age P. It should be noted that the package P is formed
by the winding of yarn Y on a winding tube B.

The winding process is the process whereby the
package P is formed by the winding of yarn Y on the
winding tube B and includes the stage of winding the
yarn Y during yarn piecing. The regular outermost layer
21 of the package P is the outermost layer of the yarn
layer defined by a circle with the axis C of the package
P as the center and having a radius from that center to
the contact point 25 between the package P and drive
drum 8. In the case of a cone shaped package P, as the
axis C of the package P is slanted along the axial direc-



3 EP 0 812 794 A2 4

tion with respect to the tangent of the package P and
drive drum 8, the radius of regular outermost layer 21 of
the package P naturally differs in the axial direction of
the package P.

The yarn detection sensor 22 comprises a light
emitting element 23 that emits laser light or the like for
detection and a light receiving element 24 arranged
opposite the light emitting element 23 and is arranged
such that the detection light L from the light emitting ele-
ment 23 passes close to the point of contact 25 (tan-
gent) of the package P and drive drum (traverse drum)
8 for rotating the package P by friction contact. More
specifically, the light detection sensor 22 is arranged
such that the detection light L passes close to the drive
drum 8 and regular outermost layer 21 of the package P
or moreover, the position that does not contact the
periphery of the outermost layer 21 and drive drum 8.
The reason that yarn detection sensor 22 is arranged so
that the detection light L passes close to the contact
point 25 is because the position of the detection light L
with respect to the outermost layer 21 does not change
even if the winding diameter of the package P
increases.

Furthermore, in the present quality inspection
device, the yarn detection sensor 22 is arranged such
that the detection light L passes along the side (front
side of the winding unit) F where the yarn Y is intro-
duced onto the package P. In this way, package P errors
(scramble, waste yarn, lifted yarn) become easier to
detect and the detection of double yarn end finding and
end missing is possible as described later.

It should be noted that the package P is supported
on the cradle arm (package support mechanism) 7 such
that the contact point 25 retracts slightly with increases
in the winding diameter but naturally, it is preferable to
support the package P by the cradle arm 7 such that the
contact point 25 does not change even if the winding
diameter changes.

The original objective of the inspection means is the
inspection of the surface (outer most layer) 21 of the
package P and as a result, it is important for the detec-
tion light L to pass close to the outermost layer 21 of the
package P. The detection light L from this kind of light
emitting element 23 is parallel with the contact point 25
(tangent) and is arranged so as to be in a detection
state (ON) when this detection light L is cut off by an
abnormality such as yarn outside of outermost layer 21
or the like.

It should be noted that normally, the yarn Y is
wound on the surface of the package P while inserted
and being traversed by the traverse groove 9 of the drive
drum 8. Due to this, there is no detection of the yarn Y
by the yarn detection sensor 22 even if the detection
light L passes close to the peripheral surface of the
drive drum 8.

The light emitting element 23 is mounted on the
upper surface of the main body frame 35 of the winding
unit 1 via a bracket 26 and the light receiving element 24
is mounted via a bracket 28 on a cover 27 arranged over
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the front side F of the drive drum 8. The cover 27 com-
prises a plate having an arc-shaped cross section
arranged close to the peripheral surface of the drive
drum 8 and prevents end missing. The end of the side
of the cover 27 furthest from the main body frame 35 is
bent such that it follows the outer periphery of the axial
end surface of the drive drum 8 and the bracket 28 is
mounted on this bent part 29.

The cradle arm 30 that supports the package P has
a point being a center of rotation on the rear side R of
the winding unit 1 and as the position of the contact
point 25 hardly changes even if the winding diameter
increases and there is no large movement of the posi-
tioning of the package surface near the contact point 25,
the yarn detection sensor 22 is always able to detect
whether there are abnormalities or not under the same
conditions even if its position is fixed. In short, the sup-
port system of the yarn detection sensor 22 may be
extremely simple as with the brackets 26, 28 as shown
in the drawings. However, if the yarn detection sensor
22 is too close to the package P surface, there is the
chance of it detecting the fluff of the outermost layer 21
thus it should be separated from the surface by a prede-
termined minute distance.

Also, the yarn detection sensor 22 is connected to
the slub catcher 5 (refer to Figure 7). If an abnormality is
detected, the yarn Y may be immediately cut by a cutter
attached to the slub catcher 5 or a cutter arranged else-
where whereby the package P is separated from the
drive drum 8 by the raising of the cradle arm 30 and the
stoppage of the rotation of the package P by the appli-
cation of a brake. Simultaneous with this, an alarm
(lamp 31) of the winding unit 1 is emitted and the oper-
ator called in order to quickly restore operations.

Accordingly, the inspection of the package P during
the entire winding process can be achieved by the oper-
ation of the yarn detection sensor 22 from the time when
winding starts (drum start) including the yarn piecing
time and a stoppage of the winding can be performed
immediately if disruptions of the package surface or the
like are discovered. In short, as shown in Figure 3 for
example, when a phenomenon (scramble) whereby a
circular yarn bundle 32 as shown by the arrow b shifts
from the large diameter side of the cone shaped pack-
age P to the small diameter side due to there being a
low friction resistance of the yarn Y or the like occurs
and which easily occurs in the case of synthetic yarn, as
that yarn bundle 32 is in a state where it is lifted from the
surface of the package P, the detection light L of the light
emitting element 23 is interrupted by the yarn bundle 32
and this can be immediately sensed. Furthermore, "ten-
sion breakage” where a yarn cut due to tension
changes or the like winds once again onto the surface of
the package P, or "lifted yarn” where the yarn is lifted
from the outermost layer 21 of the package P due to
contact pressure or tension can be similarly instantane-
ously detected.

Furthermore, as the yarn detection sensor 22 is
arranged on the side F where yarn is guided onto the
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package P (front side of the winding unit 1), abnormali-
ties on the package P become easier to detect due to
the following reason.

By arranging the yarn detection sensor 22 on the
rear side of the winding unit 1, immediately after the out-
ermost layer 21 of the package P has been pressured
by the drive drum 8, yarn bundle of scramble or lifted
yarn or waste yarn generated by tension breakage or
the like becomes pushed into the outermost layer 21 of
the package P and thus package P abnormalities are
difficult to detect.

However, by arranging the yarn detection sensor 22
on the front side F, yarn bundle of scramble or the like
project from the outermost layer 21 of the package P by
centrifugal force due to the high speed rotation of the
package P and thus abnormalities become easier to
detect by the yarn detection sensor 22.

Furthermore, by arranging the sensor 22 on the
front side F, detection of defective winding due to double
end finding during yarn piecing is possible. Double yarn
end finding is when the yarn end gripping means (suc-
tion mouth 11) pulls two yarns (the correct yarn Y and a
yarn part 33 already wound on the package P) from the
package P during yarn piecing as shown in Figure 4A.

If these two yarns are supplied in this form to the
yarn piecing device 6, the yarn piecing device 6 deter-
mines a yarn end finding miss to have occurred and
yarn piecing (the restart of winding) is not carried out.

However, when only one yarn is supplied to the
yarn piecing device 6 even if double yarn end finding
has occurred, the yarn piecing device 6 executes nor-
mal yarn piecing operations and when winding is
restarted, the other pulled yarn 33 is wound onto the
package P and causes a defective product. The yarn
part 33 wound at this time is quickly detected by the
yarn detection sensor 22 as it is facing from the front
side F of the winding unit 1 towards the package P sur-
face.

Furthermore, if for some reason, end missing
occurs and as shown in Figure 5A, the suction mouth 11
finds the yarn 34 which has end missed together with
the correct yarn Y during yarn piecing, similar to double
yarn end finding, the yarn detection sensor 22 is able to
detect this end missed yarn 34.

Yet further, when winding restarts, yarn waste is
wound with the running of the yarn Y but as the yarn
detection sensor 22 immediately detects this yarn
waste, the inclusion of yarn waste in the package P can
be prevented.

It should be noted that whenever yarn piecing
occurs, the yarn detection sensor 22 is operated only
when winding restarts (immediately after yarn piecing).
In short, by the detection not occurring when the suction
mouth 11 performs the yarn picking operation, errone-
ous operations where the yarn Y correctly pulled from
the package P by the suction mouth 11 or the tip of the
suction mouth 11 is detected by the yarn detection sen-
sor 22 can be prevented.

In this way, the inspection means of the present
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invention is able to prevent defects inside the package
which could not be discovered by conventional proc-
esses by the reliably detection of the phenomenon
being the causes of such and the generation of defec-
tive products in the package production process can be
completely stopped by the simultaneous application of
removal of yarn defects by the slub catcher 5 and post-
winding surface inspection. In short, an increase in
package quality can be achieved.

It should be noted that apart from a laser sensor
which uses laser light, a light sensor which filters light
through a slit or the like may be used as the yarn detec-
tion sensor 22.

Furthermore, if able to detect waste yarn or yarn,
any kind of sensor including those other than light, may
be used.

In the present embodiment, the yarn detection sen-
sor 22 is described as fixed near the front side F of the
contact point 25 but, for example, it may be arranged
above or behind the package P and inspection of the
surface of the package P may be performed by moving
it in the radial direction of the package P as the winding
diameter increases.

Furthermore, the yarn inspection means is not lim-
ited to a yarn detection sensor and may inspect the
package P by imaging or the like. The package P may
be cheese shaped and is not limited to a cone shape.

Figure 6 shows a second embodiment of the
present invention. This second embodiment of the pack-
age quality inspection device differs when compared to
the previously described first embodiment of the quality
inspection device in the positioning of a light emitting
element 124 and a light receiving element 123 wherein
the detection light L of a yarn detection sensor 122
passes at an angle from a position close to a drive drum
108 to position far from it, the unification of the light
emitting element 124 and light receiving element 123 by
a bracket 128, the positioning of the light emitting ele-
ment 124 on the small diameter side of a cone shaped
package P, and the positioning of the light emitting ele-
ment 124 on the free end side of the drive drum 108
held by one side only. These differences will be
described in detail hereafter.

The objective of the inspection means is the inspec-
tion of the surface (outer most layer) 121 of the package
P and as a result, it is important for the detection light L
to pass close to the outermost layer 121 of the package
P. Due to this, it is preferable for the detection light L
from the light emitting element 124 to be roughly parallel
with a tangent 125 but as detection light reflected by the
surface of the drive drum 108 is dispersed, the light
emitting element 124 is positioned closer to the drive
drum 108 than the light receiving element 123 so that
the detection light L is slanted slightly with respect to the
tangent 125 as shown in Figure 6. In short, the yarn
detection sensor 122 is arranged so as to be in a detec-
tion state (ON) when this detection light L is cut off by an
abnormality such as yarn outside of outermost layer 21
or the like.
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However, even though the detection light L from the
light emitting element 124 has directivity, the detection
light L is dispersed and if it enters the light receiving ele-
ment 123 by reflecting off the smooth surface of the
drive drum 108 made of metal without being cut off by
an abnormality, a detection state is not caused even if
an abnormality exists. Thus the detection light L from
the light emitting element 124 to the light receiving ele-
ment 123 is slanted slightly with respect to the tangent
125.

The light emitting element 124 and light receiving
element 123 are linked so as to be one unit by the
bracket 128. Specifically, the bracket 128 spanning the
drive drum 108 in the axial direction on the outside of
the cover (27 of Figure 1) arranged on the front side F of
the drive drum 108 is mounted on the main body frame
135 of the winding unit 101 and the light emitting ele-
ment 124 and light receiving element 123 are arranged
either side of that bracket 128.

As shown in Figure 1, the cover 27 is a plate having
an arc-shaped cross section arranged in close proximity
to the peripheral surface of the drive drum 8 (108) and
prevents end missing.

As shown in Figure 6, the bracket 128 comprises a
connector part spanning both ends of the drive drum
108 and following the lower end of the cover (27 of Fig-
ure 1), a standing part positioned on each end of the
drive drum 108 and which projects from the curve of the
cover (27 of Figure 1), and a seat part for fixing the light
emitting element 124 and light receiving element 123.
After the light emitting element 124 and light receiving
element 123 are embedded and fixed in this seat part
and unified, mounting is simplified and alignment of the
optical axes is unnecessary by mounting the light emit-
ting element 124 and light receiving element 123
together with the bracket 128 on the main body frame
135 of the winding unit 101.

The positioning of the light emitting element 124
and light receiving element 123 may be on either side of
the drive drum 108 from the point of linear properties
and symmetrical properties of the light but in the
present embodiment, the light emitting element 124 is
positioned on the small diameter side of of the package
P. This positioning is particularly convenient for detec-
tion of end missing. In short, the light emitting element
124 is positioned on the small diameter side of of the
package P utilizing the characteristic whereby end
missing easily occurs on the small diameter side of the
package P and the characteristic whereby sensitivity to
yarn is higher at a position closer to the light emitting
element 124 than a position far from it as the luminous
flux of the detection light L from the light emitting ele-
ment 124 gradually disperses. Due to this, end missing
is reliably detected.

Furthermore, in the present embodiment, the light
emitting element 124 is positioned on the free end of the
drive drum 108. In short, the drive drum 108 is sup-
ported on one side only by the main body frame 135 of
the winding unit 101, the light receiving element 123 is
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positioned on this fixed side and the light emitting ele-
ment 124 is positioned on the opposite free side. This is
because, with the positioning of the light emitting ele-
ment 124 close to the drive drum 108, if the light emit-
ting element 124 is positioned on the fixed side of the
drive drum 108, the main body frame 135 would be an
obstacle in order to allow one part of the main body of
the light emitting element 124 to be hidden by the drive
drum 108. As there is no interfering member on the free
side, the positioning of the light emitting element 124
becomes free and mounting is simplified.

It should be noted that if the fixed side of the drive
drum 108 is the large diameter side and the free side is
the small diameter side, as the free side of the drive
drum 108 inevitably becomes the small diameter side of
the package P, the light emitting element 124 may be
positioned on the small diameter side of the package P
and on the free side of the drive drum 108.

Figure 8 shows a third embodiment of the present
invention. As shown in Figure 8, a light emitting device
224 of a third embodiment of the present invention is
formed as a cylindrical housing 241, contains a light
emitting IC being a light emitting element 224a in the
base of that housing 241 and is arranged in the housing
241 with a spherical slit (first aperture) 242 that restricts
the luminous flux from the light emitting IC to a round
shape and a flat rectangular slit (second aperture) 243
that restricts that luminous flux to a flat shape. The light
emitting IC emits infrared light or visible red light and a
convex lens is not attached to that light emitting part.
The diameter of the spherical slit 242 is 0.5-1mm and
the short side of the rectangular slit 243 is 0.2-0.5mm.
These dimensions are determined by the count (thick-
ness) of the yarn Y and the detection distance. The light
receiving element 223a of the light receiving device 223
is a high sensitivity light receiving IC.

The reason for restricting the luminous flux by the
slit is not only so that the scattering of detection light L
to the surface of the drive drum 208 can be prevented
but also due to the fact that, if the luminous flux from the
light emitting element 224a is greater than the thickness
of the yarn Y, the difference in the amount of received
light due to the presence or absence of a yarn is
reduced but by restricting the luminous flux, the differ-
ence is the amount of received light is increased by the
yarn effectively interrupting the light. However, if the
luminous flux is restricted too much, the amount of
received light by which the light receiving element 223a
effectively operates can not be maintained. Thus the
aforementioned slit dimensions are determined.

The reason for the arrangement of a flat rectangular
slit 243 is because, when the luminous flux is restricted
to a flat shape and the yarn cuts across that flat lumi-
nous flux, if the yarn cuts across when parallel with that
flat luminous flux the difference in the amount of
received light due to the presence or absence of yarn
becomes conspicuous. In short, the luminous flux
restricted to a flat shape has a cross section 244 as
shown by the striped section and produces a difference
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in the amount of received light if the propotion of area
represented by the yarn with respect to that cross sec-
tion 244 is great. Accordingly, in order to produce an
effective construction for yarn detection when winding
restarts after a double yarn end finding or end missing,
it is preferable for the long side of the rectangular slit
243 is be parallel in the direction of tha yarn pulled from
the package P.

The reason for not attaching a convex lens to the
light emitting 1C forming the light emitting element 224a
is because, by restricting the converged light to a flat
shape by a convex lens, the light axis of the light emit-
ting device is greatly displaced due to the slight devia-
tion of the directivity of a convex lens. Further, instead of
a convex lens attached to the light emitting IC, by con-
verging by the arrangement of other optics having a pre-
cise directivity means that comprising the yarn
detection sensor 222 as a cheap structure is impossi-
ble. Accordingly, the present embodiment does not con-
verge the dispersed light from the light emitting part of
the light emitting IC but directly shines it into spherical
and rectangular slits 242, 243. Due to this, the axis of
light is determined only from the positional relationship
between the light emitting element 224a and slit 242,
243 and no light axis variance occurs if the light receiv-
ing element 223a is arranged along the light axis of the
light emitting element 224d.

The direction (long side direction) in which the
aforementioned rectangular slit 243 is extended length-
ways is a direction being approximately parallel with
respect to abnormal yarn 34 shown in Figure 5B. Both
the yarn 33 from double yarn end finding of Figure 4 or
the yarn 34 of Figure 5 which has end missed definitely
cross over the luminous flux at the restart of winding
when parallel with that flat luminous flux. Accordingly,
the amount of received light at that instant is conspicu-
ously reduced and correct yarn detection is achieved.

According to a first aspect of the present invention,
as package inspection during winding is always possi-
ble, defective winding generated by the winding process
can be detected and the generation of defective pack-
ages can be prevented.

Furthermore, the inspection means is a yarn detec-
tion sensor that detects the existance of yarn positioned
outside the outermost layer of the package thus if dis-
ruptions to the outermost surface of the package occur,
these can be detected immediately by a yarn detection
sensor.

Yet further, the yarn detection sensor is arranged
such that detection light passes close to the contact
point of the package and the drive drum that rotates the
package by contact with the package thus as the rela-
tive positional relationship between the position through
which detection light of the yarn detection sensor
passes and the position of the outermost layer of the
package does not change depending on the diameter of
the package, the yarn detection sensor may be fixed in
a uniform position.

Further still, the yarn detection sensor is arranged
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such that detection light passes along the side where
the yarn is introduced onto the package thus not only
are package abnormalities easy to detect but also dou-
ble yarn end finding and end missing may be detected
when winding restarts during yarn piecing.

Yet further still, the yarn detection sensor only oper-
ates at the restart of winding during yarn piecing thus
double yarn end finding and the like can be sensed with-
out the erroneous detection of the yarn end grasping
means.

Further, as winding can be immediately stopped if
package winding defects are discovered, there is no for-
mation of packages in the defective state. Defective
parts can be removed and winding as a good quality
product can continue.

Further, the yarn detection sensor has a light emit-
ting element and light receiving element and the light
emitting element and light receiving element are posi-
tioned such that the detection light of the yarn detection
sensor passes at an angle from a position close to the
drive drum to a position far from the drive drum thus
erroneous operations can be prevented by the removal
of reflection of detection light by the drive drum.

Finally, as an aperture for restricting the luminous
flux is arranged in the light emitting device, there is no
danger of the light being scattered even if light having
high directivity is used and erroneous detection can be
prevented. Furthermore, as the aperture is a flat slit
extending approximately parallel with the direction in
which abnormal yarn pulled from the package extends,
any arising yarn abnormalities can be reliably detected.
Yet further, as the light from the light emitting body of the
light emitting device is directly restricted, the optical axis
of the light emitting device and light receiving device can
be easily aligned.

Claims

1. A package quality inspection device provided with,
an inspection means for inspecting a package dur-
ing the winding process.

2. A package quality inspection device as in claim 1,
wherein the inspection means is a yarn detection
sensor that detects the existence of yarn positioned
outside the outermost layer of the package.

3. A package quality inspection device as in claim 2,
wherein the yarn detection sensor is arranged such
that detection light passes close to the contact point
of the package and the drive drum that rotates the
package by contact with the package.

4. A package quality inspection device as in claims 2
or 3, wherein the yarn detection sensor is arranged
such that detection light passes along the side
where the yarn is introduced onto the package.

5. A package quality inspection device as in any one
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of claims 2, 3 and 4, wherein the yarn detection
sensor only operates at the restart of winding dur-
ing yarn piecing.

A package quality inspection device as in any one
of claims 1 through 5, wherein winding of the yarn
on the package is stopped when a package abnor-
mality is detected by the inspection means.

A package quality inspection device as in claim 3,
wherein the yarn detection sensor has a light emit-
ting element and light receiving element and the
light emitting element and light receiving element
are positioned such that the detection light of the
yarn detection sensor passes at a slant from a posi-
tion close to the drive drum to a position far from the
drive drum.

A package quality inspection device as in claim 7,
wherein the package is cone shaped and the light
emitting element is positioned on the small diame-
ter side of the package.

A package quality inspection device as in claim 7,
wherein the drive drum is supported on one side
and the light emitting element is positioned on the
free side of the drive drum.

A package quality inspection device as in claim 3,
wherein the yarn detection sensor is arranged with
a light emitting device opposing a light receiving
device and an aperture for restricting that luminous
flux is arranged on the light emitting device.

A package quality inspection device as in claim 10,
wherein the aperture is a flat slit extending approxi-
mately parallel to the direction in which abnormal
yarn pulled from the package extends.

A package quality inspection device as in claims 10
or 11, wherein the light from the light emitting body
of the light emitting device is directly passed
through the aperture.
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