
WO 2009/074718PCT/FI2008/050725  DEVICE AND METHOD
FOR ADJUSTING A POSITION OF AN OPTICAL COMPONENT
TECHNICAL FIELD OF THE INVENTION 5 The present
invention relates to a device and method for
adjusting a position of an optical component in two
directions according to the preamble of the appended
independent claims. BACKGROUND OF THE INVENTION 10
There exist various types of mechanisms for adjusting
a position of an optical component, such as an
optical fibre, a lens or a mirror, in an optical
system. In some applications these adjustment
mechanisms are used for aligning an optical axis of
an optical component whereas in some cases e.g. for
scanning purposes. In the known devices for adjusting
a position of an optical component in two direc- 15
tions there are typically provided two single-axis
drive stages which are arranged to operate
independently from each other. Thus, to move the
optical component from one position to another, two
separate adjusting means, such as screws, have to be
controlled. Document US 5,659,645 discloses a
collimator with an adjusting mechanism for 20 an
alignment between an optical fibre and a lens. In
order to adjust the optical axis of the optical
fibre, which is mounted on a ferrule within a
receptacle, the adjusting mechanism is mounted on the
periphery of the receptacle support to adjust the
radial position of the receptacle. Four threaded
bores extend radially through the receptacle support
and are arranged in a circumferentially 90 degrees
spaced re- 25 lationship. Each adjusting mechanism
includes a screw received in one of the two
diametrically opposite threaded bores, a
spring-loaded screw received in the other threaded
bore, and a locking nut adapted to fix the screw in
position. As the screw is radially moved toward and
away from the receptacle, a pin of the spring-loaded
screw located in a diametrically opposite relation to
the screw is moved in a recip- 30 rocal fashion under
the action of the spring. As a result, the optical
fibre is moved in the cross directions along a plane
extending at right angles to the axis of the
receptacle.  A drawback of the mechanism disclosed in
the aforementioned document and other known two-axial
adjustment mechanisms is that their use is often
time-consuming; for adjusting the position of the
optical component at least two adjusting means must
be controlled. Additionally, the known adjusting
apparatuses have 



5 typically a complicated structure and are thus
expensive to manufacture with the required high
precision. Also not many of the known devices are
capable for the purposes of both aligning and
scanning. DESCRIPTION OF THE INVENTION 10Embodiments
of the present invention reduce or even eliminate
prior art problems presented above. Embodiments of
the invention provide a device and method for
adjusting a position of an optical component. In more
detail, embodiments of the invention provide a device
that can be used to adjust the position of the
component in two dimensions 15 in a simple manner.
Embodiments of the invention provide a method for
performing the adjustment in two dimensions in a
simple manner. It is a further objective of the
invention to provide a device that has a simple
mechanical structure and is thus cheap to
manufacture. Embodiments of the present invention
provide a device that enables fine adjustment of the
position of the optical component to be performed
20quickly with good accuracy and reproducibility.
According to a first aspect, there is provided a
device for adjusting a position of an optical
component in two directions, comprising: a first
member having a flat sliding surface, - a second
member arranged to be movable relative to the first
member in  2a 



contact with said sliding surface, to which second
member the optical component is attachable, and an
elongated third member arranged in an operational
connection with the first and the second member so
that the second member is movable relative  5 to the
first member in a direction of a rotation axis of the
third member when the third member is being moved in
the direction of its rotation axis, said rotation
axis being substantially parallel to the sliding
surface of the first member, wherein the first member
comprises an aperture through which the third member
is 10 movable and the third member comprises an
eccentric part which is eccentric in relation to the
rotation axis of the third member, the eccentric part
being arranged in an operational connection with the
second member so that the second member is movable
relative to the first member in a direction
perpendicular to said rotation axis when the third
member is being rotated around its rotation axis,
characterised  15 in that the third member comprises
a helical thread formed along a portion of the third
member and that the aperture comprises a
corresponding helical groove so that the third member
is movable through the aperture by rotating the third
member around its rotation axis.      According to a
second aspect, there is provided use of the device as
defined 20above for adjusting the position of an end
of an optical fibre. According to a third aspect,
there is proivded a method for adjusting a position
of an optical component in two directions with a
device comprising a first member having a flat
sliding surface , a second member arranged in contact
with said sliding surface, and an elongated third
member arranged in an operational connection 25 with
the first and the second member so that the second
member is movable relative to the first member, the
method comprising: adjusting the optical component in
a direction of a rotation axis of the third member
and also in a direction perpendicular to said
rotation axis by rotat- ing the third member around
its rotation axis, the optical component being 



30attached to the second member, and the rotation
axis being substantially parallel to the sliding
surface of the first member,  2b wherein the
rotational motion of the third member is converted
into a linear motion of the second member in the
direction perpendicular to said rotation axis with
the aid of an eccentric part of the third member
which is eccentric in relation to the rotation axis
of the third member, characterised in that the
rotational motion of the 5 third member is converted
into a linear motion of the second member in the
direction of said rotation axis with the aid of a
helical thread formed along a portion of the third
member and with an aperture in the first member
comprising a corresponding helical groove. The
exemplary embodiments of the invention presented in
this text are not inter- 10 preted to pose
limitations to the applicability of the appended
claims. The verb "to comprise" is used in this text
as an open limitation that does not exclude the
existence of also unrecited features. The features
recited in the depending claims are mutually freely
combinable unless otherwise explicitly stated.    A
typical device for adjusting a position of an optical
component in two directions 15according to the
invention comprises a first member having a flat
sliding surface, and a second member arranged to be
movable relative to the first member in con  WO
2009/074718PCT/F12008/050725 3 tact with said sliding
surface. The optical component is attachable to the
second member. The device according to the invention
also comprises an elongated third member arranged in
an operational connection with the first and the
second member so that the second member is movable
relative to the first member in a direc- 



5 tion of a rotation axis of the third member when
the third member is being moved in the direction of
its rotation axis. The rotation axis is arranged to
be substantially parallel to the sliding surface of
the first member. In the device according to the
invention the third member comprises an eccentric
part which is eccentric in relation to the rotation
axis of the third member. The ec- 10 centric part is
arranged in an operational connection with the second
member so that the second member is movable relative
to the first member in a direction perpendicular to
said rotation axis when the third member is being
rotated around its rotation axis. In other words, the
present invention provides a device that enables
adjusting the 15 position of the optical component in
two directions by using only a single actuator, i.e.
the third member of the device according to the
invention. By moving the third member along its
rotation axis, the optical component (assuming that
it has been attached to the device) moves in one
direction, and by rotating the third member around
its rotation axis the optical component moves in
another direction, which 20 another direction is
perpendicular to the rotation axis. The rotational
motion is converted into a linear motion via the
eccentric part. Thus, the component can be moved
along a plane which is defined by these two
directions. The adjustment range of the device
according to the invention in the transverse
direction depends on the eccentricity of the
eccentric part relative to the rotation 25 axis of
the third member. The maximum allowable movement in
the direction perpendicular to the rotation axis is
directly proportional to the measure of eccentricity.
Exemplary dimensions for the device according to the
invention are as follows. The length of the device is
typically in the range of 10 to 250 mm, preferably in
the 30 range of 25 to 60 mm. The width of the device
is typically in the range of 15 to 45 mm, preferably
in the range of 20 to 30 mm. The height of the device
is typically in the range of 4 to 20 mm, preferably
in the range of 6 to 12 mm.  



WO 2009/074718PCT/FI2008/050725 The first, the second
and the third member can be produced, for example, by
machining or by injection moulding from a plastic,
such as PS, POM or PEEK. They can also be
manufactured from a metal, such as aluminium or
brass. According to an embodiment of the invention
the second member is a slide which 5 is arranged to
be movable along the flat sliding surface of the
first member. By the flat surface it is meant a
surface substantially without a curvature. The first
member acts as a frame structure of the device.
According to an embodiment of the invention the third
member is a shaft comprising an eccentric part.
According to an embodiment of the invention the first
member comprises an aper- 10 ture through which the
third member is movable. In a preferred embodiment of
the invention the third member comprises a helical
thread formed along a portion of the third member and
the aperture comprises a corresponding helical groove
so that the third member is movable through the
aperture by rotating the third member around its
rotation axis. The corresponding helical groove can
be moulded, for 15 example, by rotating the third
member into the aperture. The first member can
comprise more than one aperture through which the
third member can be moved. For example, the first
member can have two apertures situated at the
opposing edges of the first member. One or more of
the apertures can have helical grooves. 20 The
advantage of providing the third member with the
helical thread is that the second member can be moved
relative to the first member in two directions just
by rotating the third member. By rotating the third
member in the clockwise and/or counterclockwise
direction, a sinusoidal movement of the second member
relative to the first member is achieved. Therefore,
it is easy and fast to adjust the optical 25
component to a desired position simply by rotating
the third member. According to an embodiment of the
invention the angle of thread is in the range of 0.05
to 10 degrees, preferably in the range of 0.1 to 6
degrees. By the angle of thread it is meant the angle
occurring between the sides of the thread, measured
in an axial plane. With a small angle of thread, a
good accuracy can be achieved 30in the longitudinal
direction. Typically, the pitch of thread is in the
range of 0.1 to 4 mm, preferably in the range of 0.2
to 0.5 mm. By the pitch of thread it is meant the
distance that the thread ad- 



vances in the longitudinal direction per every 360
degrees rotation. The movement  WO
2009/074718PCT/FI2008/050725 of the second member
relative to the first member in the longitudinal
direction per each turn of the third member is the
same as the pitch of thread. According to an
embodiment of the invention the length of the portion
of the third member having the helical thread is in
the range of 0.1 to 250 mm, preferably in 5 the range
of 1 to 20 mm. The diameter of the portion of the
third member having the helical thread is typically
in the range of 1.3 to 8 mm, preferably in the range
of 2 to 6 mm. According to an embodiment of the
invention the device comprises an electric mo- tor
for rotating the third member in the clockwise and
counterclockwise direction. 10 By using the electric
motor the adjustment process can be automated. For
example, a computer program product can be used for
controlling the electric motor. With a specific
computer program the third member can be rotated in
the clockwise and/or counterclockwise direction in
order to perform a scanning operation. According to
an embodiment of the invention the second member
comprises a 15 groove inside which the eccentric part
is arranged to be movable. Typically, the groove and
the eccentric part are formed so that they are in an
operational connection with each other without any
substantial free play between them. According to a
preferred embodiment of the invention the length of
the eccentric part is substantially the same as the
length of the groove. 20 In a preferred embodiment of
the invention the eccentric part has a circular
cross-section. In this case the bottom of the groove
has preferably a semi-circular cross-section. In a
preferred embodiment of the invention the diameter of
the eccentric part is smaller than the average
diameter of the third member. Some exemplary
dimensions for the eccentric part of the device
according to the 



25 invention are as follows. The length of the
eccentric part is typically in the range of 2 to 100
mm, preferably in the range of 4 to 20 mm. The
diameter of the eccentric part is typically in the
range of 2 to 8 mm, preferably in the range of 3 to 6
mm. According to an embodiment of the invention the
second member comprises at- taching means for
attaching the optical component to the second member.
The 30 optical component can be attached to the
second member, for example, by using a ferrule or
screws.  WO 2009/074718PCT/F12008/050725 6 that the
second member stays in contact with the sliding
surface. This can be accomplished, for example, with
screws that are tightly connected to the first
member, but with a loose fit to the second member so
that the second member can move relative to the first
member. Typically, the second member has apertures 5
through which the screws are arranged which apertures
are large enough for allowing the movement of the
second member relative to the first member.  The
present invention also concerns a use of a device
according to the invention for adjusting the position
of an end of an optical fibre. Other optical
components  that can be attached to the device are,
for example, mirrors and lenses. 10 The invention
further concerns a method for adjusting a position of
an optical component in two directions with a device
comprising a first member having a flat sliding
surface, a second member arranged in contact with the
sliding surface, and an elongated third member
arranged in an operational connection with the first
and the second member so that the second member is
movable relative to the first 15 member. The method
comprises adjusting the optical component in a
direction of a rotation axis of the third member by
moving the third member in the direction of its
rotation axis, the optical component being attached
to the second member, and the rotation axis being
substantially parallel to the sliding surface of the
first member. The method also comprises adjusting the
optical component in a direction 20 perpendicular to
the rotation axis by rotating the third member around
its rotation axis and by converting the rotational
motion into a linear motion via an eccentric part
which is eccentric in relation to the rotation axis
of the third member. BRIEF DESCRIPTION OF THE
DRAWINGS 



25 The novel features which are considered as
characteristic of the invention are set forth in
particular in the appended claims. The invention
itself, however, both as to its construction and its
method of operation, together with additional objects
and advantages thereof, will be best understood from
the following description of specific embodiments
when read in connection with the accompanying
drawings. 30Fig. 1illustrates a perspective view of a
device for adjusting a position of an optical
component according to an embodiment of the
invention, Fig. 2illustrates an exploded perspective
view of the device shown in Fig. 1,  WO
2009/074718PCT/F12008/050725 7 Fig. 3illustrates a
schematic top view of the device shown in Fig. 1,
Fig. 4illustrates a schematic side view of the device
shown in Fig. 1, and Fig. 5illustrates an exemplary
adjustment range of a device according to an
embodiment of the invention. 5 DETAILED DESCRIPTION
OF THE DRAWINGS Fig. 1 illustrates a perspective view
of a device for adjusting a position of an optical 



component according to an embodiment of the
invention. The device 100 com- prises a first member
which is a frame 110. The frame 110 comprises a
sliding 10 surface 111. The frame 110 acts as a base
to which other components of the device 100 are
attachable directly or via various fastening means.
The flat sliding surface 111 can be seen better in
Fig. 2, which illustrates an exploded perspective
view of the device 100. The device 100 also comprises
a second member which is a slide 120. The slide 15
120 is arranged to be movable relative to the frame
110 in contact with the sliding surface 111. An
optical component (not shown) is attachable to the
slide 120 via attaching means. In this exemplary
illustration the attaching means is a ferrule 121 to
which an end of an optical fibre (not shown) is
attachable. The device 100 further comprises an
elongated third member which is a shaft 130. 20 The
shaft 130 is arranged in an operational connection
with the frame 110 and the slide 120. The frame 110
comprises two apertures 112 situated at the opposing
edges of the frame 110 through which apertures 112
the shaft 130 is movable. One end of the shaft 130
comprises a helical thread 131 formed along a portion
of the shaft 130. One of the two apertures 112
comprises a corresponding helical 25 groove 113 so
that the shaft 130 is movable through the apertures
112 by rotating the shaft 130 around its rotation
axis. The rotation axis is substantially parallel to
the sliding surface 111. The shaft 130 comprises an
eccentric part 132 which is eccentric in relation to
the rotation axis of the shaft 130. The slide 120
comprises a groove 122 inside which 30 the eccentric
part 132 is arranged to be movable. In this exemplary
illustration the length of the eccentric part 132 is
substantially the same as the length of the groove
122. The eccentric part 132 has a circular
cross-section, and the bottom of  



WO 2009/074718PCT/F12008/050725 8 the groove 122 has
a corresponding semi-circular cross-section. Thus,
the eccentric part 132 and the groove 122 are
arranged to be movable relative to each other without
any substantial free play between them. By rotating
the shaft 130 in a clockwise or counterclockwise
direction, the slide 5 120 moves relative to the
frame 110 in a direction of the rotation axis of the
shaft 130. At the same time the slide 120 moves in an
oscillating manner relative to the frame 110 in a
direction perpendicular to said rotation axis. The
slide 120 can thus be moved relative to the frame 110
in a plane of the sliding surface 111 simply by
rotating the shaft 130. 10 The device 100 comprises
also two screws 140 for fastening the frame 110 in
connection with the slide 120 so that the slide 120
stays in contact with the sliding surface 111. The
screws 140 are connected through oversized apertures
123 of the slide 120 to apertures 114 of the frame
110. The apertures 123 of the slide 120 are oversized
so that they allow the slide 120 to be movable
relative to the frame 15 110 along the sliding
surface 111. The screws 140 are hexagonal socket-head
screws. A schematic top view and a schematic side
view of the device shown in Fig. 1 are illustrated in
Figs. 3 and 4, respectively. Fig. 5 illustrates an
exemplary adjustment range of a device according to
an em- 20 bodiment of the invention. By rotating the
shaft 130 back and forth the optical component which
has been attached to the slide 120 follows this
sinusoidal path. The form of the path depends, for
example, on the dimensions of the shaft 130 and on
the form of the helical thread 131. Only advantageous
exemplary embodiments of the invention are described
in the 25 figures. It is clear to a person skilled in
the art that the invention is not restricted only to
the examples presented above, but the invention may
vary within the limits of the claims presented
hereafter. Some possible embodiments of the invention
are described in the dependent claims, and they are
not to be considered to restrict the scope of
protection of the invention as such.  9 



CLAIMS  1. A device for adjusting a position of an
optical component in two directions, comprising:  a
first member having a flat sliding surface,  a second
member arranged to be movable relative to the first
member in contact with said sliding surface, to which
second member the optical component is attachable,
and  an elongated third member arranged in an
operational connection with the first and the second
member so that the second member is movable relative
to the first member in a direction of a rotation axis
of the third member when the third member is being
moved in the direction of its rotation axis, said
rotation axis being substantially parallel to the
sliding surface of the first member, wherein the
first member comprises an aperture through which the
third member is movable and the third member
comprises an eccentric part which is eccentric in
relation to the rotation axis of the third member,
the eccentric part being arranged in an operational
connection with the second member so that the second
member is movable relative to the first member in a
direction perpendicular to said rotation axis when
the third member is being rotated around its rotation
axis, characterised in that the third member
comprises a helical thread formed along a portion of
the third member and that the aperture comprises a
corresponding helical groove so that the third member
is movable through the aperture by rotating the third
member around its rotation axis. 2. A device
according to claim 1, characterised in that the angle
of thread is in the range of 0.05 to 10 degrees.  10
3. A device according to claim 1 or 2, characterised
in that the device comprises an electric motor for
rotating the third member in the clockwise and
counterclockwise direction.  4. A device according to
any of the preceding claims, characterised in that
the second member comprises a groove inside which the
eccentric part is arranged to be movable.  5. A
device according to claim 4, characterised in that
the length of the eccentric part is substantially the
same as the length of the groove . 



6. A device according to any of the preceding claims,
characterised in that the eccentric part has a
circular cross-section.  7. A device according to any
of the preceding claims, characterised in that the
second member comprises attaching means for attaching
the optical component to the second member.  8. A
device according to any of the preceding claims,
characterised in that the device comprises fastening
means for fastening the first member in connection
with the second member so that the second member
stays in contact with the sliding surface.  9. A
device according to any of the preceding claims,
characterised in that the second member is a slide.
10. A device according to any of the preceding
claims, characterised in that the third member is a
shaft.  11. Use of a device according to claim 1 for
adjusting the position of an end of an optical fibre.
12. A method for adjusting a position of an optical
component in two directions with a device comprising
a first member having a flat sliding surface , a
second member arranged in contact with said sliding
surface, and an elongated third member arranged in an
operational connection with the first and the second
member so that the second member is movable relative
to the first member, the method comprising:  11 by
rotating the third member around its rotation axis,
the optical component being attached to the second
member, and the rotation axis being substantially
parallel to the sliding surface of the first member,
wherein the rotational motion of the third member is
converted into a linear motion of the second member
in the direction perpendicular to said rotation axis
with the aid of an eccentric part of the third member
which is eccentric in relation to the rotation axis
of the third member, characterised in that the
rotational motion of the third member is converted
into a linear motion of the second member in the
direction of said rotation axis with the aid of a
helical thread formed along a portion of the third
member and with an aperture in the first member
comprising a corresponding helical groove. 


