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CONTACT MEMBERS FOR SLIDABLE CARRIAGES

BACKGROUND
[0001] Slidably mounted carriages can be used to displace a printhead of a
printer along a guide rail and can thereby allow guided displacement of the
carriage along a predefined path. A contact member can couple the carriage
and the guide rail.
BRIEF DESCRIPTION OF THE DRAWINGS
[0002] The following detailed description will best be understood with
reference to the drawings, wherein:
[0003] Fig. 1 illustrates a side view of schematic contact member according to
an example;
[0004] Fig. 2A illustrates a perspective view of a contact member according to
an example;
[0005] Fig. 2B illustrates another perspective view of a contact member
including a set of principal axes of rotation according to an example;
[0006] Fig. 3 illustrates a printer comprising a slidable carriage according to an
example; and
[0007] Fig. 4 illustrates a scanning system including a contact member
pivotally coupled to a carriage according to an example.
DETAILED DESCRIPTION
[0008] Fig. 1 illustrates a contact member 10 for a slidable carriage 12
according to an example. The contact member 10 comprises a pair of roller
bearings 14a, 14b mounted on a body 25 at a contact side 16 of the contact
member 10 and oriented to roll along a sliding direction S of the contact
member 10. The contact member 10 further comprises a pivot support surface
18 to engage a counter surface structure 20 of the slidable carriage 12
comprising a first counter surface 26a and a second counter surface 26b. The
engagement of the pivot support surface 18 and the counter surface structure
20 can provide a pivot contact thereby allowing a change of the relative

orientation of the contact member 10 with respect to the carriage 12.
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[0009] In some examples, the contact member 10 couples to a guide rail 22
(schematically illustrated by a dashed line) and the pair of roller bearings 14a,
14b engages the guide rail 22 at the contact side 16 of the contact member 10.
For example, the contact member 10 may be biased by the carriage 12 against
the guide rail 22, and the carriage 12 can be supported against the guide rail 22
with the contact member 10. When the carriage 12 is displaced along the
extension of the guide rail 22, the roller bearings 14a, 14b may be rotated about
their rotational axes 24a, 24b to perform a revolving motion R and limit friction
between the guide rail 22 and the contact member 10. The pivot contact
established by the engagement of the pivot support surface 18 and the counter
surface structure 20 may mediate an alignment of the sliding direction S of the
contact member 10 and the extension of the guide rail 22 during movement of
the carriage 12, to counteract wear, production tolerances or misalignment
between the guide rail 22 and the carriage 12.

[0010] The roller bearings 14a, 14b may comprise inner rolling elements, such
as balls, cylindrical rollers, spherical rollers, tapered rollers, needle rollers, and a
combination thereof, or the like to provide a low friction contact between inner
and outer races of the roller bearings 14a, 14b. An outer race of the roller
bearings 14a, 14b can couple to the guide rail 22 and provide a contact surface.
In some examples, the roller bearings 14a, 14b are ball bearings each
comprising an outer ring surface 14s defining the contact surface. The contact
surface may engage with the guide rail 22 and can comprise a plastic or rubber
surface or coating to mediate a contact between the guide rail 22 and the roller
bearings 14a, 14b or to dampen vibrations of the contact member 10, the
carriage 12 or the guide rail 22. However, other materials, such as metals, may
be employed at the contact surface.

[0011] The contact member 10 may comprise a molded portion, such as a
molded plastic portion, to form at least part of the body 25 of the contact
member 10. The body 25 may provide a linking structure between the roller
bearings 14a, 14b to establish a relative alignment and spacing of the roller
bearings 14a, 14b. The pivot support surface 18 may be formed by the molded

plastic portion. In some examples, the pivot support surface 18 is coated or
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provided with a coupling member, for example made of a metal, to reduce wear
of the pivot support surface 18 during engagement with the counter surface
structure 20.

[0012] In the example illustrated in Fig. 1, the pivot support surface 18 is a
curved support surface 18 and rests against the first counter surface 26a and
the second counter surface 26b of the counter surface structure 20 to provide a
pivot contact of the contact member 10. The first and second counter surfaces
26a, 26b may form an angled (V-shaped) recess, with the pivot support surface
18 extending into the recess to locate the contact member 10 relative to the
carriage 12 and to prevent relative movement of the contact member 10 with
respect to the carriage 12 along the sliding direction S. However, the pivot
contact can allow pivoting of the contact member 10 with respect to the carriage
12 to bring both roller bearings 14a, 14b of the pair of roller bearings 14a, 14b in
contact with the guide rail 22. The contact member 10 may pivot about a pivot
point of the contact member 10 arranged midways between the rotational axes
24a, 24b of the roller bearings 14a, 14b, wherein a distance of the pivot point
from the curved support surface 18 may depend on the curvature of the curved
support surface 18. In some examples, the carriage 12 is supported by the
contact member 10 against the guide rail 22 and a normal force of the carriage
12 against the guide rail 22 maintains a contact between the pivot support
surface 18 and the counter surface structure 20, wherein the pivot support
surface 18 and the counter surface structure 20 may form a joint and a socket of
a pivot mount, respectively. The counter surface structure 20 defining the
recess can be considered to provide the socket of the pivot mount and the pivot
support surface 18 can be considered to provide a joint head which engages
with the socket.

[0013] As illustrated in the example of Fig. 1, the pair of roller bearings 14a,
14b can be spaced along the sliding direction S of the contact member 10, and
the pivot support surface 18 can be arranged between the pair of roller bearings
14a, 14b with respect to the sliding direction S. A pivoting of the contact
member 10 on the pivot support surface 18 may adjust a pitch of the contact

member 10 and accordingly a respective height of the roller bearings 14a, 14b



WO 2020/167320 PCT/US2019/018317

with respect to the slidable carriage 12 which may reduce an impact of
irregularities of the guide rail 22. In other words, the contact member 10 may tilt
to maintain a contact between the guide rail 22 and the pair of roller bearings
14a, 14b, wherein an irregularity of the surface of the guide rail 22 whose
longitudinal extension (i.e. along the sliding direction S) is smaller than the
spacing of the roller bearings 14a, 14b along the sliding direction S can be at
least partially cancelled or averaged by the tilting of the contact member 10. The
pivot point of the contact member 10 may be located midways between the
roller bearings 14a, 14b , such as to provide a substantially symmetric behavior
for back and forth movement of the contact member 10 along the sliding
direction S. In another example, the pivot point can be located closer towards
one of the roller bearings to reduce friction for a respective sliding direction. The
contact side 16 is arranged opposite to the pivot support surface 18.

[0014] Figs. 2A and 2B illustrate two perspective views of another example of
a contact member 10 comprising a pair of roller bearings 14a, 14b mounted at a
contact side 16 on a body 25 of the contact member 10 to roll in a revolving
motion R along a sliding direction S. A pivot support surface 18 is arranged
opposite to the contact side 16 to engage the contact member 10 with a counter
surface structure 20 of a carriage 12 (not shown in Figs. 2A, 2B). In some
examples, the pair of roller bearings 14a, 14b is mounted at the contact side 16
to couple to a guide rail 22 of a scanning system extending along a scanning
direction and to guide displacement of the carriage 12 along the guide rail 22.
[0015] The body 25 of the contact member 10 further comprises protruding
elements 28a, 28b at opposite sides of the contact member 10 with respect to
the sliding direction S of the contact member 10. The illustrated protruding
elements 28a, 28b protrude along the sliding direction S to engage with
corresponding brackets or end stops to limit a pivot amplitude of the contact
member 10 about the pivot support surface 18. Thus, in some examples, the
contact member 10 may comprise a protruding element 28a, 28b protruding
along the sliding direction S to limit a pivot amplitude of the contact member 10.

Instead of two, also a single protruding element 28a, or 28b may be provided.
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[0016] Furthermore, the contact member 10 of Figs. 2A, 2B is provided with a
convex support surface 18 as the pivot support surface 18 to enable the pivoting
of the contact member 10 about at least two axes of rotation A1, A2, A3. As an
example, principal axes of rotation A1, A2, A3 of the contact member 10 are
illustrated in Fig. 2B, wherein the principal axes of rotation A1, A2, A3 are
depicted as having a perpendicular orientation with respect to each other.

[0017] A first axis of rotation A1 (pitch axis) can correspond to a pivoting of the
contact member 10 about an axis parallel to the axes of rotation 24a, 24b of the
pair of roller bearings 14a, 14b and, in an example, located midways between
the axes of rotation of the roller bearings, to adjust a pitch of the roller bearings
14a, 14b. Pivoting about Axis A1 in the following is termed a rocking motion of
the contact member 10.

[0018] A second axis of rotation A2 (roll axis) can be aligned with the sliding
direction S to enable a rolling motion of the contact member 10 during a sliding
motion S of the contact member 10. The rolling motion can adjust a relative
orientation of the contact side 16 of the contact member 10 with respect to the
guide rail 22, such as to compensate a misalignment of the carriage 12 and the
guide rail 22 perpendicular to the sliding direction S of the contact member 10.
Pivoting about Axis A2 in the following is termed a rolling motion of the contact
member 10.

[0019] A third axis of rotation A3 (yaw axis) is illustrated as being normal to the
contact side 16 and can enable a yawing motion of the contact member 10
during a sliding of the carriage 12 to reduce or compensate a misalignment of
the scanning direction S and an orientation of the pair of roller bearings 14a,
14b of the contact member 10. Pivoting about Axis A3 in the following is termed
a yawing motion of the contact member 10.

[0020] A first curvature C1 (highlighted with a curved arrow on the convex
support surface 18) of the convex support surface 18 may be selected to control
the rocking motion of the contact member 10, wherein a center of curvature
(e.g. pivot point) associated with the first curvature C1 of the pivot support
surface 18 may be located beyond a reference point F, as seen from the convex

support surface 18, wherein the reference point F is one of a center of gravity of
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the contact member 10 and a point which lies on a line connecting the rotational
axes 24a, 24b of the pair of roller bearings 14a, 14b. During movement of the
contact member 10, a normal force of the trailing roller bearing 14b onto a guide
rail 22 may be increased with respect to a normal force of the leading roller
bearing 14a as a result of the location of the location of the center of curvature
beyond the reference point F. The increased normal force of the trailing roller
bearing 14b may mediate a self-alignment of the contact member 10 with
respect to the guide rail 22 to compensate misalignments between the carriage
12 and the guide rail 22. The self-alignment may then stabilize an orientation of
the contact member 10 during movement of the carriage 12 along the guide rail
22 to maintain a low friction contact of the carriage 12 and the guide rail 22.
[0021] A second curvature C2 of the convex support surface 18 perpendicular
to the first curvature C1 may mediate the rolling motion of the contact member
10 around the second axis of rotation A2. The curvatures C1, C2 may be equal
or may be different to adjust a torque for pivoting the contact member 10 about
different axes of rotation A1, A2, A3. In some examples, the pivot support
surface 18 comprises a spherical portion to form a spherical joint with the
counter surface structure 20 of the slidable carriage 12 along at least two axes
of rotation. As illustrated in Fig. 2B the pivot support surface 18 may be
discontinuous and may define isolated curved contact portions to engage with a
corresponding portion of a counter surface structure 20.

[0022] Fig. 3 illustrates a printer 30 comprising a slidable carriage 12 with a
contact member 10 according to an example. The carriage 12 is coupled to a
scan axis beam 32 of the printer 30 arranged along a scanning direction
(oriented along the plane of projection of Fig. 3) of the printer 30. The scan axis
beam 32 can be mounted on a frame 34 of the printer 30, the frame 34 featuring
a guide rail 22 extending along the scanning direction of the carriage 12.

[0023] The slidable carriage 12 is slidably coupled to the scan axis beam 32 to
slide along the scan axis beam 32. As illustrated in Fig. 3, the carriage 12 can
be coupled with a slidable scan axis mounting 36 to control displacement along
the scanning direction, wherein a low friction coupling between the scan axis

beam 32 and the carriage 12 may be provided by bearings supporting the
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carriage on the scan axis beam 32, such as roller bearings distributed about the
circumference of the scan axis beam 32, in the scan axis mounting 36 of the
carriage 12. The carriage 12 may be further coupled to a belt or a rack to
displace the carriage 12 along the scan axis beam 32 in a controllable manner.
[0024] In some examples, the slidable carriage 12 is to carry a printhead 40 to
print on a printable medium (not shown in Fig. 3). A displacement of the
carriage 12 along the scan axis beam 32 may then change the relative position
of the printhead 40 with respect to the printable medium to deposit a printing
fluid or a build material, or to perform a localized modification thereof. The
weight of the printhead 40 can induce a torque of the carriage 12 about the scan
axis beam 32. The torque can be counteracted at a mounting surface 38 of the
carriage 12, wherein the mounting surface 38 may be located at a side of the
carriage 12 which, relative to the scan axis beam, is opposite to the printhead
40.

[0025] The mounting surface 38 of the carriage 12 can couple to the guide rall
22 with a contact member 10 mounted on the carriage 12, the contact member
10 comprising a pair of roller bearings 14a, 14b spaced along the scanning
direction at a contact side 16 of the contact member 10. The contact member 10
can slidably engage the guide rail 22 at the contact side 16 which may provide a
slidable engagement of the carriage 12 spaced from the scan axis mounting 36
in a direction perpendicular to the scanning direction. Hence, the carriage 12
can be rotatably mounted on the scan axis beam 32, but the slidable
engagement at the guide rail 22 prevents a rotation of the carriage 12 about the
scan axis beam 32 due to a torque imposed on the carriage 12. In other words,
the contact member 10 coupled to the mounting surface 38 can form an anti-
rotation device for the carriage 12 and may engage with the guide rail 22 to
control or prevent a rotation of the carriage 12 during the displacement of the
carriage 12 along the scan axis beam 32.

[0026] The contact member 10 can be pivotally mounted on a counter surface
structure 20 of the carriage 12 with a pivot support surface 18 and may thus at
least partially compensate wear, production tolerances or misalignment

between the guide rail 22 and the carriage 12. During displacement of the
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carriage 12 both bearings 14a, 14b may remain in contact with the guide rail 22.
Concerning further details and movement of the contact member 10, reference
is made to the description of Fig. 1, 2A and 2B wherein respective features and
functionalities may be provided also in the contact member 10 of the example of
Fig. 3.

[0027] Fig. 4 illustrates an isolated view of the mounting of the contact
member 10 on the carriage 12 at the mounting surface 38 according to an
example. The contact member 10 may be the same as or different from the
contact member 10 of Fig. 3 and comprises a pair of roller bearings 14a, 14b
mounted at a contact side 16 of the contact member 10 to engage a guide rail
22 (not depicted in Fig. 4, but depicted in Fig. 3) and to roll along the scanning
direction of the carriage 12, wherein the pair of roller bearings 14a, 14b are
spaced along a sliding direction S of the contact member 10 which may align
with the scanning direction. A pivot support surface 18 of the contact member
10 is arranged opposite to the contact side 16 to engage a counter surface
structure 20 of the slidable carriage 12 to provide a pivot mounting of the
contact member 10 with respect to the slidable carriage 12 to enable at least a
rocking motion of the contact member 10, i.e. a pivoting of the contact member
10along a rotational axis A1 parallel to a rotational axis 24a, 24b of the pair of
roller bearings 14a, 14b.

[0028] The carriage 12 may comprise first and second mounting brackets 42a,
42b on opposite sides of the counter surface structure 20 and spaced along the
scanning direction of the carriage 12 to limit a pivoting and in particular a
rocking motion of the contact member 10 during sliding. Additionally or
alternatively, the carriage can comprise lateral brackets 44 to laterally contain
the contact member 10. The lateral brackets may be formed to limit a yawing
motion or a rolling motion of the contact member 10 during a sliding of the
carriage 12 along the scanning direction. However, the brackets 42a, 42b, 44
may allow for a degree of play of the contact member 10 engaged with the
mounting surface 38 of the carriage 38 to allow for a limited self-alignment of
the contact member 10 with respect to the carriage 12 and the guide rail 22.

Thus, a sliding direction S of the contact member 10 (e.g. the rolling direction of
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the pair of roller bearings 14a, 14b) may self-align with the scanning direction of
the carriage 12 by a yawing motion of the contact member 10. Moreover, the
contact side 16 may align with the guide rail 22 by a limited rolling motion or
rocking motion of the contact member 10 to minimize a rolling friction of the
contact member 10 on the guide rail 22. The play of the contact member 10 with
respect to the mounting surface 38 of the carriage 12 for a rolling motion or
yawing motion may be less than 5° or less than 2°, such as 1°. In some
examples, a mounting bracket 42a, 42b, 44 for the contact member 10 is
integrated with the counter surface structure 20 of the carriage 12 and provides
a play for the pivot mounting of less than 5° along a pivot axis of the pivot
mounting. In some examples, the play of the contact member 10 along a pivot
axis of the pivot mounting is at least 0.5° or 1 °. For example, the play of the
contact member 10 for a yawing motion or a rolling motion is at least 0.5° or 1 °.
In another example, the play of the contact member 10 for a yawing motion and
a rolling motion is at least 0.5° or 1 °.

[0029] Thus, a scanning system may comprise a carriage 12 and a first guide
beam, such as the guide rail 22 of Fig. 3, wherein the carriage 12 comprises a
pivotally mounted contact member 10 to engage the first guide beam 22. The
contact member 10 comprises a pair of rollers 14a, 14b at a contact side 16 of
the contact member 10. The pair of rollers 14a, 14b can contact the first guide
beam 22 and roll along a scanning direction of the carriage 12. A pivot support
surface 18 of the contact member 10 opposite to the contact side 16 engages a
counter surface structure 20 of the carriage 12, wherein the pivot support
surface 18 and the counter surface structure 20 provide a pivot mounting of the
contact member 10 with respect to the carriage 12.

[0030] In some examples, the scanning system further comprises a second
guide beam for the carriage 12, such as the scan axis beam 32 of Fig. 3. The
first guide beam 22 and the second guide beam 32 may extend along parallel
directions to guide a movement of the carriage 12. The carriage 12 may be
rotatably mounted on the second guide beam 32 and the contact member 10
may engage the carriage 12 with the first guide beam 22 to counter a torque of

the carriage 12 about the second guide beam 32. Thus, the first guide beam 22
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may control an orientation of the carriage 12 around the second guide beam 32
by limiting a rotation of the carriage 12 using the slidable contact member 10
engaging the first guide beam 22. The rollers 14a, 14b of the contact member
10 may provide a low friction contact between the carriage 12 and the first guide
beam 22 during a sliding movement of the carriage 12 along the scanning
system. The pivot mounting of the contact member 10 may compensate
misalignments between the carriage 12 and the first guide beam 22 during a

sliding movement of the carriage 12 along the second guide beam 32.
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CLAIMS
1. A contact member for a slidable carriage, the contact member
comprising:

- a pair of roller bearings mounted at a contact side of the contact
member and oriented to roll along a sliding direction of the contact
member, and

- a pivot support surface to engage a counter surface structure of

the slidable carriage.

2. The contact member of claim 1, wherein the pivot support surface
provides a pivot contact of the contact member with the counter surface
structure of the slidable carriage having a pivot axis parallel to a rotational axis

of the pair of roller bearings to adjust a pitch of the contact member.

3. The contact member of claim 1, wherein the contact side is arranged

opposite to the pivot support surface.

4. The contact member of claim 1, wherein the pivot support surface is a

curved support surface.

. The contact member of claim 1, wherein the pivot support surface is a
convex support surface and a center of curvature associated with the pivot
support surface is located beyond a reference point, as seen from the convex
support surface, wherein the reference point is one of a center of gravity of the
contact member and a point which lies on a line connecting the rotational axes

of the pair of roller bearings.

6. The contact member of claim 1, wherein the pair of roller bearings are
spaced along the sliding direction of the contact member, and wherein the pivot
support surface is arranged between the pair of roller bearings with respect to

the sliding direction.
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7. The contact member of claim 1, wherein the pair of roller bearings
comprises ball bearings each comprising an outer ring surface defining a

contact surface.

8. The contact member of claim 1, wherein the pivot support surface
comprises a spherical portion to form a spherical joint with the counter surface

structure of the slidable carriage along at least two axes of rotation.

9. The contact member of claim 1, further comprising a protruding element
protruding along the sliding direction to limit a pivot amplitude of the contact

member.

10.  The contact member of claim 1, wherein the pair of roller bearings are
mounted at the contact side to couple to a guide rail of a scanning system
extending along a scanning direction and to guide displacement of the carriage

along the guide rail.

11. A printer comprising:
- a scan axis beam arranged along a scanning direction of the
printer,;
- a guide rail arranged along the scanning direction; and
- a slidable carriage slidably coupled to the scan axis beam to slide
along the scan axis beam and comprising a mounting surface and
a contact member coupled with the mounting surface,
- wherein the contact member slidably engages the guide rail,
wherein the contact member comprises:
- a pair of roller bearings mounted at a contact side of the
contact member to engage the guide rail and to roll along
the scanning direction, wherein the pair of roller bearings

are spaced along a sliding direction of the contact member;
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- a pivot support surface opposite to the contact side to
engage a counter surface structure of the slidable carriage,
to provide a pivot mounting of the contact member with
respect to the slidable carriage having a pivot axis parallel
to a rotational axis of the pair of roller bearings to adjust a

pitch of the contact member.

12.  The printer of claim 11, wherein the slidable carriage is to carry a

printhead to print on a printable medium.

13. A scanning system comprising a carriage and a first guide beam, wherein
the carriage comprises a pivotally mounted contact member to engage the first
guide beam, wherein the contact member comprises:
- a pair of rollers at a contact side of the contact member, wherein
the pair of rollers contact the first guide beam and roll along a
scanning direction of the carriage; and
- a pivot support surface opposite to the contact side and to engage
a counter surface structure of the carriage, wherein the pivot
support surface and the counter surface structure provide a pivot

mounting of the contact member with respect to the carriage.

14. The system of claim 13, wherein the counter surface structure of the
carriage forms a recess for the contact member and provides a play for the pivot

mounting of less than 5° along at least one pivot axis of the pivot mounting.

15.  The system of claim 13, further comprising a second guide beam for the
carriage, wherein the first guide beam and the second guide beam are arranged

parallel to each other to guide a movement of the carriage.



WO 2020/167320 PCT/US2019/018317

1/4

10




WO 2020/167320 PCT/US2019/018317

Fig. 2B



PCT/US2019/018317

WO 2020/167320

3/4

L

7.

/

0> V2599 %

VT BORE00 N O 7

» 2= {
oo (G 85
%\VM atrd

; %} q@&@ﬁv@wx\\
ﬂ, ; O QTO\

0t



WO 2020/167320 PCT/US2019/018317

4/4

] | , ' 44
- " o0 /
b 28h 2

Fig. 4



INTERNATIONAL SEARCH REPORT

International application No.

PCT/US 2019/018317

A. CLASSIFICATION OF SUBJECT MATTER

B41] 11/22 (2006.01)
B41] 25/304 (2006.01)
F16C 29/00 (2006.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

F16C 17/00, 17/02, 19/00, 29/00, 29/02, 29/04, 33/00, 33/02, B41J 2/00, 2/01, 3/407, 11/00, 11/22, 11/24, 11/48, 13/00, 13/10,
25/00, 25/304, 25/38, 25/34, B65H 3/00, 3/46, 5/00, 5/06, 7/06

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PatSearch (RUPTO Internal), USPTO, PAJ, Espacenet, Information Retrieval System of FIPS

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2009/0257806 A1 (JASON S. DEWEY) 15.10.2009, paragraphs [0045] - [0046], 1-15
fig. 7
A EP 0983862 A2 (HEWLETT-PACKARD COMPANY) 08.03.2000, claims, abstract, 1-15
fig. 1-5
A JP 2000351249 A (ALPS ELECTRIC CO LTD) 19.12.2000, abstract, fig. 1 1-15
A RU 2256560 C2 (CANON KABUSHIKI KAISHA) 20.07.2005, p. 9, line 46 - p. 10, 1-15
line 7, fig. 4, 16
D Further documents are listed in the continuation of Box C. D See patent family annex.
* Special categories of cited documents: “1” later document published after the international filing date or priority

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E”  earlier document but published on or after the international filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other

special reason (as specified)

“0”  document referring to an oral disclosure, use, exhibition or other
means
“P”  document published prior to the international filing date but later than

the priority date claimed

date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be

considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

25 September 2019 (25.09.2019)

Date of mailing of the international search report

07 November 2019 (07.11.2019)

Name and mailing address of the [SA/RU:

Federal Institute of Industrial Property,
Berezhkovskaya nab., 30-1, Moscow, G-59,

GSP-3, Russia, 125993

Facsimile No: (8-495) 531-63-18, (8-499) 243-33-37

Authorized officer
A. Biryukov

Telephone No. 8(495) 531-64-81

Form PCT/ISA/210 (second sheet) (January 2015)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report

