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Lighting device with elastic envelope

FIELD OF THE INVENTION
The present invention relates to a lighting device having an elastic light

transmitting envelope, and to a method for manufacturing such a lighting device.

BACKGROUND

The possibility to control or modify light from a lighting device is of interest
for various applications, such as general illumination, room lighting, exterior lighting,
decorative lighting, spot lighting etc. Depending on the application, a specific light
distribution in terms of light distribution angle or light beam orientation relative to an optical
axis of the lighting device may be desired.

In for example US 2013/0294071 A1, a bulb with a prismatic optics is used to
obtain a nearly uniform distribution of light about a luminaire. The prismatic optics include
several optic parts having sidewalls with light refracting grooves and protruding members.
The grooves and the protruding members are formed to alter the refraction of light emitted
from the luminaire so as to achieve a more uniform light distribution.

Although such devices may provide a desired light distribution, there is still a

need for improved lighting devices and also methods for manufacturing such devices.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an improved lighting device
capable of providing a desired output of light. In particular, it would be desirable to achieve a
lighting device capable of providing a light beam or output of light having a desired
orientation or light distribution.

It is also an object of the present invention to provide a method for
manufacturing such a device.

These and other objects are achieved by means of a lighting device and a
method having the features defined in the independent claims. Preferable embodiments of the

invention are characterized by the dependent claims.
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Hence, according to a first aspect of the present invention, a lighting device is
provided. The lighting device comprises a light source, a base extending along a nominal
optical axis, and an at least partly light transmitting envelope arranged to at least partly
enclose the light source. A first portion of the envelope is adapted to output at least part of
light emitted by the light source, and a second portion of the envelope is elastic such that its
extension and orientation relative to the nominal optical axis is adjustable.

In embodiments according to the first aspect, an envelope that can be adjusted
in terms of orientation and extension relative to the nominal optical axis, or the base, can be
used for modifying the light output from the lighting device. Changing the envelope’s
orientation relative to the base may e.g. allow for an emitted light beam to be redirected
relative to the nominal optical axis of the base of the lighting device. Further, adjusting the
envelope’s extension along the nominal optical axis of the base may affect the shape of the
light beam or the distribution of light emitted from the lighting device, e.g. in terms of
distribution angle, cone angle or width of the emitted light beam, intensity distribution, and a
focal distance.

The nominal optical axis should, in the context of the present application, be
understood as an axis along which the base is aligned or arranged or having an extension.
Alternatively, or additionally, the nominal optical axis may refer to a direction in which light
may be emitted from the light source, and may e.g. correspond to an initial path of light
originating from the light source. The nominal axis could be referred as an (optical) axis of
the base but also of the lighting device when the second portion extends along the same axis
as the base and the first portion. In other words, the nominal optical axis could be an optical
axis of the lighting device when the base, the second portion and the first portion are aligned,
without having the second portion bent, i.c. when the second portion extends along the same
axis as the base and the first portion. The base, which also may be referred to as a support or
socket, may be adapted to fit the lighting device in an external holder or luminaire.
Preferably, the second portion of the envelope may be releasably or permanently attached or
fixed to the base.

The second portion of the envelope being elastic should in the context of the
present application be understood as an ability to resume a normal or nominal shape after
being deformed or reshaped, such as e.g. extended, stretched, compressed, squeezed,
expanded or bent relative to a nominal shape. The term ‘shape’ should be understood as at
least an extension along the nominal optical axis of the base (or the lighting device in a

nominal state) and/or an orientation relative to said axis or base. A nominal shape could refer
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to any shape preceding a present shape, or to an initial, normal or original shape. The second
portion may be able to resume the nominal shape by its own motion or passively, i.c. by
action of e¢.g. an applied or added force. In the latter case, the second portion and hence the
envelope can be reversibly reshaped or deformed into a shape that differs from the nominal
shape and lasts or remains for a given period of time, preferably until the second portion
actively is brought into another shape, such as e.g. the nominal shape or a previous shape. A
lock and release mechanism may be provided to maintain a desired shape. Preferably, a
person or user can himself or herself adjust the lighting device by pulling or pushing.

The envelope may be adapted to transmit at least some of light emitted from
the light source and to output said light from the lighting device. The output light may be
transmitted at least through a portion of the first portion of the envelope, which first portion
may optionally be provided with an optical structure, such as a diffractive structure or a
refracting structure. The optical structure may be configured to allow for a specific desired
optical effect to be achieved, and may e.g. include a focusing lens, such as e.g. a Fresnel lens.

The first portion may define an optical axis along which light can be emitted
from the lighting device. In other words, the term “optical axis” may refer to a direction or
path of light emitted or output from the first portion, whereas the “nominal optical axis” may
refer to an axis along which the base or support has an extension. The optical axis of the first
portion may be directed along the nominal optical axis of the base or in a direction
intersecting the nominal optical axis. The nominal optical axis may e.g. coincide or
correspond to the optical axis when the base, the second portion and the first portion are
aligned, without having the second portion bent, i.c. when the second portion extends along
the same axis as the base and the first portion.

Further, the first and/or second portion(s) may comprise an at least partly light
reflecting portion adapted or arranged to reflect at least some light generated by the light
source. The light reflecting portion may e.g. be adapted to redirect light from the light source
by means of internal reflection, thereby allowing for a collimating effect or an at least partly
focused light beam to be emitted from the lighting device.

The properties of the output light may be varied in terms of e.g. intensity
distribution, illumination pattern, orientation relative to the optical axis or the nominal optical
axis, diffusivity, and color distribution depending on the shape of the envelope, any optical
structures and/or light reflecting portions provided at the surface of the envelope. The output
light may be provided with an optical effect such as collimation, scattering, lensing, various

watermarking or trade marking effects, far field effects and near field effects. The output
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light may e.g. form a light beam that is emitted from the lighting device at a given angle
relative to the nominal optical axis of the base. By “optical axis of the base” is meant the
extension within the base of the optical path (or light beam) out of the base. The optical axis
of the base may in fact be considered as an “extension” axis of the base. It will also be
appreciated that the light source may be placed anywhere in or at the base, or even outside
the base.

The present aspect is advantageous in that it allows for at least some of the
properties and optical effects of the output light to be adjusted by means of the elastic second
portion of the envelope.

According to embodiments of the present invention, the second portion is
extendible and compressible such that a focal point of the first portion is moveable along the
nominal optical axis. In other words, the extension of the second portion at least along the
nominal optical axis can be increased and reduced, respectively, relative to a nominal
extension such that the focal point is moved accordingly. In one example, the lighting device
is adapted to emit a light beam through the first portion, wherein the light beam has a
distribution angle relative to an optical path of the light beam (or an optical axis of the first
portion) and wherein the second portion is extendible and compressible such that the
distribution angle can be adjustable. In another example, a distance between the first portion
and the light source can be reduced by means of the compressible second portion such that
the light source is arranged between the first portion and its focal point. This relative position
of the focal point and the first portion is advantageous in that it allows for a relatively wide
light beam to be emitted from the lighting device, i.c. a light beam that may be divergent and
have a relatively wide light cone or distribution angle. Further, the distance between the first
portion and the light source can be increased by means of the extendible second portion such
that the focal point can be arranged between the light source and the first portion as seen
along the nominal optical axis. Arranging the focal point between the light source and the
first portion is advantageous in that a relatively narrow or focused light beam may be
provided, which may have a relatively small light cone angle as compared to the case
wherein the light source is arranged between the focal point and the first portion.

The first portion may e.g. comprise a refracting or focusing lens, such as e.g. a
Fresnel lens, which may be oriented such that its focal point coincides with the nominal
optical axis of the base or such that an optical axis of the lens at least is directed along the

nominal optical axis of the base.
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The possibility of extending and compressing the second portion such that the
focal point is moved along the nominal optical axis of the base is advantageous in that it
allows for a light beam having an adjustable beam width or light distribution angle relative to
the optical path of the light beam.

According to an embodiment, the second portion is bendable in a direction
intersecting the nominal optical axis. In other words, the second portion is bendable relative
to the base such that the nominal optical axis may intersect a wall of the envelope. This is
advantageous in that it allows for light output from the first portion, such as e.g. an emitted
light beam, to be pointed at or redirected in a desired direction relative to the nominal optical
axis. Bending the second portion may allow for collimating or reflecting properties of the
envelope to be adjusted, so as to achieve a desired optical effect.

According to an embodiment, the second portion is arrangeable in a nominal
state from which the second portion is extendible into a first state and compressible into a
second state. The first state and the second state differ from each other and from the nominal
state at least in terms of extension and/or orientation relative to the nominal optical axis (or
the base). The second portion, and hence the envelope, may be adapted to last in a specific
state until it is actively brought into another state by the action of e.g. a user or an actuating
means (actuator). In other words, the lighting device may remain, or be fixed or locked, in a
given state for a desired period of time, e.g. by means of a lock and release mechanism.

According to an embodiment, a focal point of the first portion may coincide
with a position of the light source as the second portion is in its nominal state. Hence, the
light source can be moved in and out of focus as the second portion is extended or
compressed into the first and second state, respectively. Arranging the focal point at the
position of the light source also allows for an image of the light source to be produced by the
light emitted from the lighting device.

According to an embodiment, the second portion may be reversibly foldable.
The second portion may e.g. be bent over itself so that one part of it at least partly covers
another as the second portion is compressed. As the second portion is extended or
decompressed, it may be at least partly unfolded as compared with the folded state. The
second portion may e.g. be bellow-shaped, i.e. having a concertinaed sidewall allowing the
second portion to expand and contract during extension and compression.

According to an embodiment, an outer surface of the first portion may be
provided with a light refracting structure comprising at least one of grooves, protrusions,

micro-grooves, micro-protrusions, micro-prismatic grooves, micro-prismatic protrustions, a
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lens, a Fresnel lens and a diffraction grating. The optical structure may e.g. be light refracting
and/or light diffracting so as to provide a desired optical effect, including e.g. focusing or
defocusing of an emitted light beam, visual pattern in the near field of far field, or a specific
color distribution.

According to some embodiments, the first portion and the second portion may
form a single piece. Further, at least one of the first and the second portions may comprise an
at least partly light transmitting plastic material, which e.g. may be blow molded so as to
form an envelope having a desired shape and/or optical properties.

According to an embodiment, the light source may comprise a solid state light
source. The solid state light source may e.g. comprise a light emitting diode (LED). It will
however be understood that the solid state light source may in principle comprise any kind of
solid state element that is able to generate and emit light. Solid state light sources are
advantageous in that they generate light at a relatively lower heat generation, in particular as
compared to incandescent light sources. A relatively lower heat generation may e.g. reduce
the risk for heat induced damages of the plastic material of the envelope, thereby allowing for
relatively more heat sensitive plastic materials to be used. A smaller lighting device may also
be achieved as the envelope can be arranged relatively closer to the light source without
risking to be heat damaged. Further, a relatively lower heat generation may reduce the risk
for a user to be burned when touching the envelope, thereby facilitating handling of the
lighting device during operation.

Red/green/blue (RGB) LEDs may advantageously be used to provide dynamic
color light and/or white light output from the lighting device. The solid state elements may be
of the same type or of different types.

According to a second aspect of the present invention, a method for
manufactuing a lighting device comprising a light source, a base extending along a nominal
optical axis, and an at least partly light-transmitting envelope is provided. The method
comprises arranging the envelope such that it at least partly encloses the light source. Further,
the envelope is arranged such that a first portion of the envelope is adapted to output light
emitted by the light source, and such that a second portion of the envelope is elastic such that
its extension and orientation relative to the nominal optical axis is adjustable.

According to an embodiment, an at least partly light transmitting material is
arranged in a mold having a surface structure arranged on an inner surface portion of the

mold. The plastic material is then blow molded to form the envelope, which is removed from
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the mold. The surface structure is at least partly transferred to the plastic material during the
blow molding, thereby forming the light refracting portion at the envelope.

The optical structure, such as e.g. a diffractive or refractive optical structure,
may be designed to allow for a desired optical effect and patterned in a surface of the mold,
such that the optical structure can be transferred to the surface of the bulb. A desired optical
effect can thus be obtained from the envelope itself.

It will however be appreciated that the plastic envelope can be manufactured
using other plastic molding techniques as well, such as e.g. injection molding. Transparent or
at least partly light transmitting materials might include polyethylene terephtalate (PET) or
transparent polyethylene (PE), polypropylene (PP), poly(vinyl chloride) (PVC) or others.

While it is difficult to introduce fine structures in a typical metal mold, fine,
diffractive optical elements or surface structures can be introduced into a blow molding mold
and then transferred to the blow molded plastic envelope as an optical structure. It will
however be appreciated that the optical structure may be formed using other 3D-patterning
techniques as well, such as e.g. stamping, micro stamping or surface contact imprint
lithography (SCIL).

The optical structures which may be transferred to the surface of the bulb may
be manifold, yet grouped into several subtopics. For example, polychromatic,
monochromatic, near and far fields, refractive and diffractive effects may be achieved,
including projection of images. Therefore, color versus angle distribution from the bulb may
be modified, corrected or strengthened. The effects may therefore be beam forming,
decorative, watermarking, collimating, diffusing, color mixing or more.

Other objectives, features and advantages of the present invention will appear
from the following detailed disclosure as well as from the drawings.

Generally, all terms used in the claims are to be interpreted according to their
ordinary meaning in the technical field unless explicitly defined otherwise herein. All
references to “a/an/the [element, device, component, means, step, etc]” are to be interpreted
openly as referring to at least one instance of the element, device, component, means, step,
etc., unless explicitly stated otherwise. The steps of any method disclosed herein do not have
to be performed in the exact order disclosed, unless explicitly stated. Further, it will be
appreciated that the various embodiments described for the lighting device according to the
first aspect are all combinable with embodiments of the method as defined in accordance

with the second aspect.
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BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects will now be described in more detail with reference to
the appended drawings showing embodiments of the present invention.

Fig. 1 shows a perspective view of a lighting device according to an
embodiment.

Fig. 2 shows a perspective view of a lighting device according to another
embodiment.

Figs. 3a and b illustrate a lighting device according to a further embodiment.

Figs. 4a to ¢ show cross-sectional side views of a lighting device similar to the
one shown in figures 3a and b.

Figs. 5a-c schematically illustrate a blow molding process according to an
embodiment.

Fig. 6 is a flow chart illustrating a method for manufacturing a lighting device
according to an embodiment.

All the figures are schematic, not necessarily to scale, and generally only show
parts which are necessary in order to elucidate the embodiments, wherein other parts may be
omitted or merely suggested. Like reference numerals refer to like elements throughout the

description.

DETAILED DESCRIPTION

The present aspects will now be described more fully hereinafter with
reference to the accompanying drawing, in which currently preferred embodiments are
shown. The invention may be embodied in many different forms and should not be construed
as limited to the embodiments set forth herein; rather, these embodiments are provided for
thoroughness and completeness, and fully convey the scope of the present aspects to the
skilled person.

Figure 1 illustrates a lighting device 100 according to an embodiment of the
present invention. In line with the present embodiment, the lighting device 100 may comprise
a light source 120 with an array of solid state light sources such as e.g. LEDs 122. The light
source 120 may be attached to a base 140 having a socket 142 for electrical power supply.
The base 140 extends along a nominal optical axis O. An at least partly light transmitting
envelope 110, such as e.g. a blow molded plastic envelope 110, may be arranged to at least
partly enclose the light source 120. The envelope 110 may comprise a first portion 112
adapted to output light emitted by the light source 120 and a second portion 114 that is elastic
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such that its extension and orientation relative to the nominal optical axis O or base 140 is
adjustable. According to some embodiments, the second portion 114 may be attached to the
base 140 of the lighting device 100 and arranged between the base 140 and the first portion
112 as seen along the nominal optical axis O. In other words, the first portion 112 may be
arranged farther from the light sources in an optical path of the lighting device compared to
the second portion 114, which may be arranged relatively closer to the light source 120 (and
the base 140).

The first portion 112 may comprise an optical structure 130, such as e.g.
microgrooves forming a Fresnel lens 130, which may be adapted to redirect and output light
from the light source 120. In figure 1, a path of light is indicated by arrows. The first portion
112 may e.g. be configured to output a light beam that e.g. can be projected in the far field or
the near field.

The second portion may be adapted to transmit at least some light emitted
from the light source 120. The light may e.g. be emitted from the light source 120 along the
nominal optical axis O. Alternatively, or additionally, the second portion 114 may be at least
partly light reflecting so as to reflect light emitted from the light source 120 back into the
enclosure defined by the envelope 110.

According to some embodiments, and as shown in figure 1, the second portion
114 may be foldable and bellow-shaped such that it is extendible and compressible along the
nominal optical axis O. The bellow-shaped second portion 114 may also be bendable in a
direction intersecting the nomial optical axis O, such that the nominal optical axis O may
intersect a wall portion of the envelope 110.

The envelope 110 may e.g. be formed of a blow molded and at least partly
light transmitting plastic material.

Figure 2 illustrates a lighting device 200 according to an embodiment, which
may be similarly configured as the lighting device described with reference to figure 1. As
shown in figure 2, the second portion 114 of the envelope 110 may be bendable in a direction
intersecting the nominal optical axis O, thereby allowing a light beam to be emitted from the
lighting device 200 along an optical path P and at a desired angle relative to the nominal
optical axis O.

Figures 3a and b show a lighting device 300 according to another embodiment
similar to the embodiments described in connection which figures 1 and 2. According to this
embodiment, the second portion 114 may be arrangeable in a nominal state (see figure 1)

from which the second portion is extendible into a first state (illustrated in figure 3a) and
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compressible into a second state (illustrated in figure 3b). In the first state, the extension of
the second portion 114 along the nominal optical axis O has been increased compared to the
extension in the nominal state. In the second state the extension along the nominal optical
axis O has been reduced compared to the extension in the nominal state. The second portion
114 may e.g. be bellow-shaped and configured to be at least partly unfolded in the extended
(first) state and at least partly folded in the compressed (second) state.

The first portion 112 may in the extended state be arranged farther away from
the light source 120 as compared to the nominal state. In the compressed state, the first
portion 112 may be arranged closer to the light source 120 as compared to the nominal state.
The extension of the second portion 114 along the nominal optical axis O, and hence the
distance between a light exiting surface 130 of the first portion 112 and the light source 120,
may e.g. affect the cone angle or distribution angle of light output through the light exiting
surface 130 of the first portion 112. In its extended state, the second portion 114 may have an
enhanced collimating effect that may reduce the cone angle of the output light as compared to
the second portion 114 in its compressed state. The second portion 114 may e.g. be arranged
to reflect at least some light emitted by the light source 120. The arrows in figures 3a and 3b
indicate the path of emitted light.

Figures 4a-c are schematic cross-sections of a lighting device 400 similarly
configured as the lighting devices described with reference to figures 1 to 3. The focal point f
of the first portion 112, which e.g. may be formed as a refracting lens 130, may be arranged
at a position along the nominal optical axis O of the base 140. Even though the focal point f
appears to coincide with the nominal optical axis O in figures 4a-c, it will be appreciated that
the focal f point may be located at other, off-axis positions. Imaginary rays of light
originating from the focal point f are indicated by dashed lines. Light generated by the light
source 120 is represented by arrows passing through the lens 130. According to some
embodiments, the first portion 112 may comprise a lens 130 arranged to redirect light output
from the first portion 112. Further, the second portion 114 may be foldable, such as e.g.
bellow-shaped, to allow the focal point f to be movable along the nominal optical axis O.

In figure 4a, the focal point f may be arranged at a position coinciding with a
position of the light source 120, thereby allowing a relatively collimated light beam to be
emitted from the lighting device via the first portion 112.

An expanded second portion 114 of the envelope 110 is shown in figure 4b,
wherein the focal point f may be arranged between the light source 120 and the lens 130.
Light emitted by the light source 120 may thus be refracted and focused by the lens 130 at a
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point outside the lighting device 400. The position of this point can be controlled by adjusting
the distance between the focal point fand the light source 120, which e.g. may be achieved
by extending or compressing the second portion 112, or by bending the second portion 112 in
a direction intersecting the nominal optical axis O of the base 140.

In figure 4c, a compressed second portion 114 is shown, wherein the extension
of the second portion 114 along the nominal optical axis O may be reduced to such an extent
that the focal point f may be arranged at a position behind the light source 120 as seen from
the lens 130. This may result in a divergent light beam having a relatively wider cone angle.

Figures 5a-c illustrate a blow molding process according to an embodiment of
the present invention. The mold 150 may have a surface structure 152 arranged on an inner
surface portion of the mold 150. The mold 150 may comprise two parts 157, 159 that can be
joined during the blow molding process and disjoined so as to allow for the blow molded
envelope 110 to be removed from the mold. In figure 5a, an at least partly light transmitting
plastic material 160, which may be arranged on a blowing rod 155, has been introduced in the
mold 150. In figure 5b, the plastic material 160 has been expanded by e.g. air, supplied by the
blowing rod 155, such that the plastic material 160 forms a thin plastic layer that may be
pressed against the inner surface of the mold 150 and hence against the surface structure 152.
The surface structure 152, which may comprise both extrusions and indentations, hence may
form an imprint or embossing in an outer surface of the plastic layer, thereby transferring the
surface structure 152 of the mold 150 into an optical structure 130 at the resulting envelope
110, such as at the first portion 112 of the envelope 110. As shown in figure 5Sc, the mold 150

may be disjoined, the blowing rod 155 retracted and the blow molded envelope 110 removed.

Figure 6 schematically illustrates a method according to an embodiment of the
present invention. The method comprises arranging 610 an at least partly light-transmitting
envelope such that it at least partly encloses the light source, wherein a first portion of the
envelope is adapted to output light emitted by the light source and a second portion of the
envelope is elastic such that its extension and orientation relative to the nominal optical axis
is adjustable. The method further comprises the optional steps of arranging 604 an at least
partly light transmitting plastic material in a mold having a surface structure arranged on an
inner surface portion of the mold, blow molding 606 the plastic material so as to form the
envelope, wherein the surface structure is at least partly transferred to the plastic material so
as to form an optical structure at a first portion of the envelope, and removing 608 the

envelope from the mold.
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The person skilled in the art realizes that the present invention by no means is
limited to the preferred embodiments described above. On the contrary, many modifications
and variations are possible within the scope of the appended claims.

Additionally, variations to the disclosed embodiments can be understood and
effected by those skilled in the art in practicing the claimed invention, from a study of the
drawings, the disclosure, and the appended claims. The mere fact that certain measures are
recited in mutually different dependent claims does not indicate that a combination of these
measured cannot be used to advantage. Any reference signs in the claims should not be

construed as limiting the scope.
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CLAIMS:

1. A lighting device (100, 200, 300, 400), comprising:

a light source (120);

a base (140) arranged to extend along a nominal optical axis (O); and

an at least partly light-transmitting envelope (110) arranged to at least partly
enclose the light source;

the at least partly light-transmitting envelope comprising:

a first portion (112) adapted to output at least part of light emitted by the light
source; and

a second portion (114) being elastic such that its extension and orientation

relative to the nominal optical axis is adjustable.

2. The lighting device according to claim 1, wherein the second portion is
extendible and compressible such that a focal point (f) of the first portion is moveable at least

along the nominal optical axis.

3. The lighting device according to claim 1 or 2, being adapted to emit a light
beam through the first portion, wherein said light beam has a distribution angle relative to an
optical path (P) of the light beam, and wherein the second portion is extendible and

compressible such that the distribution angle is adjustable.

4. The lighting device according to any one of the preceding claims, wherein the

second portion is bendable in a direction intersecting the nominal optical axis.

5. The lighting device according to any one of the preceding claims, wherein the
second portion is arrangeable in a nominal state from which the second portion is extendible
into a first state and compressible into a second state, the first state and the second state
differing from each other and from the nominal state in terms of extension or orientation

relative to the nominal optical axis.
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6. The lighting device according to claim 5, wherein, in the nominal state, a focal

point of the first portion coincides with a position of the light source.

7. The lighting device according to any one of the preceding claims, wherein the

second portion is reversibly foldable.

8. The lighting device according to any one of the preceding claims, wherein the

second portion is bellow-shaped.

9. The lighting device according to any one of the preceding claims, wherein an
outer surface of the first portion is provided with an optical structure (130) comprising at
least one of grooves, protrusions, micro-grooves, micro-protrusions, micro-prismatic

grooves, micro-prismatic protrusions, a lens, a Fresnel lens and a diffraction grating.

10. The lighting device according to any one of the preceding claims, wherein the

first portion and the second portion form a single piece.

11. The lighting device according to any one of the preceding claims, wherein at
least one of the first portion and the second portion comprises an at least partly light

transmitting plastic material.

12. The lighting device according to any one of the preceding claims, wherein at
least one of the first portion and the second portion is formed of a blow molded plastic

material.

13. The lighting device according to any one of the preceding claims, wherein the

light source is a solid state light source.

14. A method for manufacturing a lighting device comprising a light source, a
base extending along a nominal optical axis, and an at least partly light-transmitting
envelope, said method comprising:
arranging (610) the at least partly light transmitting envelope such that:
it at least partly encloses the light source;

a first portion of the at least partly light-transmitting envelope is
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adapted to output light emitted by the light source; and
a second portion of said at least partly light-transmitting envelope is
clastic such that its extension and orientation relative to the nominal optical axis is

adjustable.

15. The method according to claim 14, further comprising:

arranging (604) an at least partly light transmitting plastic material in a mold
having a surface structure arranged on an inner surface portion of the mold;

blow molding (606) the plastic material so as to form the at least partly light-
transmitting envelope, the surface structure being at least partly transferred to the at least
partly light transmitting plastic material to form an optical structure at a first portion of the
envelope; and

removing (608) the at least partly light-transmitting envelope from said mold.
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