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(54) Stepper mechanism

(57) A stepper mechanism (10) for transporting a
substrate (12) along a linear transport path (14), com-
prising a stationary member (16) and first and second
transport members (18, 20) extending widthwise across
the transport path (14), said stationary member (16) and
transport members (18, 20) being each adapted to alter-
natively grip and release the substrate (12), and inde-
pendent drive units (24, 26, 28, 30) arranged on either
side of the transport path (14) for moving the respective
ends of the transport members (18, 20) in a transport
direction (X), characterized in that the transport members
(18, 20) are movable independently of one another, and
at least one of the drive units (28) is adapted to move
one end of the first transport member (18) independently
ofthe corresponding end of the second transport member
(20).

Fig. I
14— /10
24 20 26
N / /6 i W 34

7 — [
MMQ@MW 32
38 36

12

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 864 928 A1 2

Description

[0001] The invention relates to a stepper mechanism
for transporting a substrate along a linear transport path,
comprising a stationary member and first and second
transport members extending widthwise across the
transport path, said stationary member and transport
members being each adapted to alternatingly grip and
release the substrate, and independent drive units ar-
ranged on either side of the transport path for moving the
respective ends of the transport members in a transport
direction.

[0002] A stepper mechanism of this kind may be used
for example for transporting print substrates in the form
of separate sheets or endless webs through a printer, e.
g. over a print surface of an ink jet printer.

[0003] In comparison to roller-type transport mecha-
nisms for print substrates, wherein the substrate is
passed through a nip between two rollers, a stepper
mechanism has the advantage that it is intrinsically less
prone to micro-slip and is not affected by inaccuracies
resulting from the geometry and/or eccentricity of a trans-
port roller, and the like, so that a very high step accuracy
can be achieved. Moreover, since the stepper mecha-
nism may be arranged to engage the substrate only from
oneside, preferably the side opposite to the side on which
an image is printed, it is capable of handling a large va-
riety of different types of substrates having different thick-
ness and being made of different materials including both
flexible and rigid materials, without affecting the image
that is being or has just been printed on the substrate.
[0004] Since the drive systems arranged on opposite
sides of the transport path are independent from one an-
other, a possible misalignment of the substrate may be
corrected by providing different step widths for the left
and right sides of the substrate.

[0005] A known stepper mechanism of the type de-
scribed above has been disclosed in Research Disclo-
sure 36449, published in August 1994. In this mecha-
nism, the two transport members are rigidly connected
to one another, so that they form a rectangular frame
which encloses the stationary member with sufficient
space available in transport direction, so that the frame
may be moved relative to the stationary member.
[0006] Itis an object of the invention to provide a step-
per mechanism with improved capabilities for correcting
the position of the substrate, especially for substrates in
sheet form.

[0007] In order to achieve this object, a stepper mech-
anism of the type described above is characterised in
that the transport members are movable independently
of one another, and at least one of the drive units is adapt-
ed to move one end of the first transport member inde-
pendently of the corresponding end of the second trans-
port member.

[0008] When separate substrate sheets are fed suc-
cessively into the stepper mechanism, the individual
sheets may be supplied in somewhat inclined positions,

10

15

20

25

30

35

40

45

50

55

so that their lateral edges are not exactly parallel to the
transport direction. As is known in the art, this inclination
can be corrected by providing different step widths for
the left and right ends of the transport member gripping
the sheet, so that the sheet is subjected to a rotation
about a Z-axis normal to the plane of the transport path.
In a situation where a trailing part of a first sheet is still
being gripped by the second transport member while a
leading part of a subsequent sheet is being gripped for
the first time by the first transport member, the invention
provides the possibility to rotate or "steer" the two sheets
independently of one another. In particular, the first trans-
port member may be rotated so as to correct the inclina-
tion of the subsequent sheet, whereas the first sheet, the
inclination of which had already been corrected earlier,
is not rotated and continues to move straight in the di-
rection of the transport path.

[0009] Similarly, when the substrate is in the form of a
web, e.g. a web that is drawn-off from a roll, the longitu-
dinal direction of the web may deviate from the transport
direction, due to tolerances in the suspension of the roll
and/or in the feed mechanism with which the web is in-
troduced into the stepper mechanism. Since the stepper
mechanism is to feed the web exactly in the transport
direction, the left and right margins of the web in the por-
tion on and directly upstream of the stepper mechanism
will then be subject to different tensile forces, and if the
web material has a certain elasticity, the web will be
stretched on the side where the tensile forces are larger,
and this may result in a distortion of the printed image.
In the mechanism according to the invention, the first
transport member may be rotated such that the tensile
forces in the web are balanced again when the web is
gripped by the stationary member, so that no distortion
of the web will occur on the stationary member and down-
stream thereof.

More specific optional features of the invention are indi-
cated in the dependent claims.

[0010] The stationary member and the transport mem-
bers must be capable of gripping and releasing the sub-
strate, preferably only from the bottom side, when the
top surface of the substrate is being printed on. This may
be achieved in various ways, for example by means of a
switched vacuum pressure, switched electrostatic attrac-
tion or switched adhesion (e. g. by providing the top sur-
faces of the members with an adhesive layer the adhe-
sive properties of which depend on the presence of an
electrostatic field or the like). The substrate may also be
gripped by mechanical clamps. Such mechanical clamp-
ing will preferably be used in addition to, e.g., suction
pressure in case of substrates having a relatively high
mass of inertia.

[0011] Ina printer, the stepper mechanism may be pro-
vided on the upstream side or the downstream side of a
print surface where the image is printed, e. g. by means
of ink jet printheads arranged on a carriage that moves
across the transport path. In order to permit full-bleed
printing, a stepper mechanism according to the invention
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may be provided on both, the upstream side and the
downstream side of the print surface, or the print surface
may be formed by the stationary member of the stepper
mechanism. The stepper mechanism may also be inte-
grated in the print surface. However, for a certain types
of printers, e. g. ink jet printers, it is advantageous that
the print surface is perfectly flat. Then, it may be even
more advantageous that the top surfaces of the station-
ary members and the transport members are exactly
flush with each other, at least in the state in which the
substrate is held at rest and the printhead is operating.
[0012] On the other hand, the stationary member
and/or the transport members may be adapted to be lifted
when they grip the substrate, and lowered when they
release the same, in order to reduce the frictional resist-
ance when the substrate is moved. As an alternative,
friction may be reduced by creating an air cushion over
which the substrate may slide. This option is particularly
convenientin combination with a vacuum system for grip-
ping the substrate by sucking the same against the sta-
tionary member and the transport members, respective-
ly.

[0013] When the substrate takes the form of succes-
sive sheets, the stepper mechanism should be arranged
such that the leading edge of each sheet can smoothly
pass over the gap formed between the stationary mem-
ber and each of the transport members. This can be
achieved by forming the edges of the stationary member
and the transport member facing each other as toothed
edges which may mesh with each other, so that the lead-
ing edge of the sheet will be supported on the teeth of
both members. Preferably, the teeth should have a ta-
pered shape, such as for instance a triangular or trape-
zoidal shape, which provides a sufficient play for the ro-
tation of the transport member relative to the stationary
member even when the teeth of these members are
meshing. Preferred embodiments of the invention will
now be described in conjunction with the drawings,
wherein:
Fig. 1 is a schematic plan view of a stepper
mechanism according to the inven-
tion;

are plan views showing the stepper
mechanism in different conditions;
is a schematic perspective view of a
suspension system for a transport
member;

is a perspective view of the suspen-
sion mechanism for one end of the
transport member, according to a
modified embodiment;

are schematic cross-sectional view
of a stepper mechanism in an ink jet
printer;

is a schematic cross-sectional view
of a stepper mechanism in an ink jet
printer according to a modified em-

Figs. 2 and 3

Fig. 4

Fig. 5
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Fig. 10
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bodiment; and

are schematic views showing differ-
ent operating states of a stationary
member of a stepper mechanism ac-
cording to another embodiment.

Figs. 11 and 12

[0014] Asis shownin Fig. 1, a stepper mechanism 10
is used for transporting a substrate 12, a sheet in this
example, along a transport path 14. The transport mech-
anism 10 comprises a stationary member 16, a first trans-
port member 18 and a second transport member 20.
These members extend widthwise across the transport
path 14. In the example shown, the stationary member
16 is arranged between the two transport members 18,
20.

[0015] The stationary member 16 is supported on
frames 22 that are disposed on either side of the transport
path 14.

[0016] The left and right ends of both transport mem-
bers 18, 20 are supported on the frames 22 via separate
drive units 24, 26, 28 and 30. In the example shown, each
drive unit comprises a slide 32 which supports one end
of the transport member and is guided and driven in a
stator 34 which, together with the slide 32, forms a linear
displacement system. Thus, each slide 32 is movable in
a transport direction X in parallel with the transport path
14, and its stroke can be programmed and controlled with
high accuracy. The linear displacement system may fur-
ther comprise a step motor, or a spindle, or any other
suitable electro-mechanical drive mechanism or pneu-
matic drive mechanism and the like can be used. It is
preferable that the strokes of all four drive units 24, 26,
28, 30 are independent from one another. In a modified
embodiment, however, the drive units 24, 26 and 30 may
be coupled mechanically or electronically, and only the
drive unit 28 is independent from the others.

[0017] The edges of the transport members 18, 20 fac-
ing the stationary member 16 are formed with tapered
teeth 36, and the stationary member 16 has teeth 38
complementary thereto. When a transport member is ac-
tively driven to transport the substrate, the teeth 36 of
the transport member may mesh with the teeth 38 of the
stationary member 16, however in such case the mesh-
ing is such that gaps are formed between the teeth of
stationary member 16 and the teeth of the transport mem-
bers 18, 20. Although the gap size may be very limited,
the shape of the teeth permits to slightly rotate the trans-
port member 18, 20 relative to the stationary member 16
about an axis extending in a direction Z normal to the
plane X-Y of the transport path 14, while the teeth 36, 38
continue to overlap with each other in the X-direction.
When the transport member is not actively driven, e.g.
when a new substrate is fed to the stepper mechanism,
the teeth 36, 38 may be designed such that they com-
pletely mesh, i.e. no gap is formed between the respec-
tive teeth of the transport member and the stationary
member. An advantage thereof is that a new substrate
can be transported smoothly towards the stepping mech-
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anism as there are no exposed teeth edges. This im-
proves the reliability of the substrate transport.

[0018] The operation of the stepper mechanism 10 will
now be explained in conjunction with Figs. 2 and 3.
[0019] In Fig. 2, the second transport member 20 is in
a position close to the stationary member 16 and supports
a trailing portion of a first substrate sheet 12a. The sheet
12ais gripped by the transport member 20 by means of
vacuum suction, as will be explained later. A subsequent
sheet 12b has been fed to the stepper mechanism 10 by
a feed mechanism that has not been shown such that
the leading edge of sheet 12b is smoothly guided onto
the stationary member 16 over the meshing teeth 36, 38.
The leading edge of sheet 12b at least partially overlaps
with the stationary member 16. Then, the first transport
member 18 has been moved away from the stationary
member 16 and grips the sheet 12b. As has been shown
exaggeratedly in Fig. 2, the sheet 12b is supplied in a
somewhat inclined or slanting position. The posture of
the first transport member 18 has been adapted to this
inclination by controlling the drive unit 28 to perform a
larger stroke than the drive unit 30.

[0020] Then, as is shown in Fig. 3, all drive units 24 -
30 are controlled to move the transport members 18, 20
and the sheets 12a, 12b in positive X-direction. While the
drive units 24, 26 and 30 perform strokes of equal length,
the drive unit 28 performs a larger stroke, so that the
sheet 12b is rotated and is then perfectly aligned with the
transport path 14. In this context, it is important that the
drive units 24 and 28 can be controlled independently
from one another, so that only the sheet 12b will be ro-
tated while the sheet 12a, which has the correct orienta-
tion already, will not be rotated but will be fed straight
along the transport path 14.

[0021] In a next step, the transport members 18 and
20 will release the sheets 12a and 12b. The leading part
of sheet 12b will be gripped by the stationary member
16, while the trailing part of sheet 12b may still be sup-
ported by the feed mechanism (not shown), The sheet
12awill be gripped by the stationary member 16 (because
its trailing edge still overlaps the teeth thereof) and/or by
a discharge mechanism which has not been shown and
which will engage the leading part of the sheet 12a. In a
practical embodiment, the discharge mechanism may be
a second stepper mechanism having the same construc-
tion as the shown stepper mechanism 10. Then, while
the sheets are held stationary, the transport members 18
and 20 will be moved back into positions similar to those
shown in Fig. 2. This time, however, the drive unit 28 will
perform the same stroke as the other drive units, so that
the first transport member 18 will be moved without ro-
tation.

[0022] Subsequently, the sheets 12a and 12b are
gripped again by the transport members 18, 20 and are
moved a further step in positive X-direction. In the sub-
sequent operation cycles, the sheet 12a will be taken-
over by the discharge mechanism, and the sheet 12b will
intermittently be gripped and held by the stationary mem-
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ber 16 in the phases when the transport members 18, 20
move in the negative X-direction.

[0023] Fig. 4 schematically illustrates an embodiment
of a suspension system for movably mounting the trans-
port members, e. g. the first transport member 18 on the
frames 22. The transport member 18, which has simply
been shown as a bar in this drawing, has in the following
degrees of freedom: translations Tx, Ty and Tz, in the
directions X, Y, Z, respectively, and rotations Rx, Ry and
Rz about the axes X, Y and Z, respectively. The transport
member 18 is suspended by four leaf springs 40, 42, 44
and 46 which are connected to the transport member and
have the respective free ends rigidly connected to the
frames 22 which are not shown in figure 4. The leaf
springs 40 and 42 are connected to the opposite ends of
the transport member 18 and fix the same in the degrees
of freedom Tz and Rx. The leaf spring 44 fixes the trans-
port member in the degree of freedom Ry, and the leaf
spring 46 fixes the transport member in the degree of
freedom Ty. Thus, the remaining degrees of freedom Tx
and Rz enable the transport member to perform the
movements that have been described in conjunction with
Figs. 2 and 3. The leaf springs 40, 42, 44 permit these
movements but hold the transport member in a position
in which its top surface is exactly flush with the top surface
of the stationary member 16. Leaf spring 46 determines
the direction of movement.

[0024] Fig. 5 illustrates another embodiment of a sus-
pension system wherein one end of the transport mem-
ber 18 (or 20) is connected to the associated drive unit
30 (or 26) shown in Fig. 1. A hinge block 48 has a first
hinge portion 50 rigidly mounted on the slide 32. A second
hinge portion 52 projects towards the end of the transport
member 18 but does not engage the same. The transport
member is suspended on the hinge portion 52 by means
of a vertically extending leaf spring 56 which is free to
flex in positive or negative Y-direction. Moreover, a link
58 has one end fixed to a bracket 60 that is mounted on
the transport member 18 and an opposite end fixed in a
bracket 62 that is mounted on the first hinge portion 50.
The link 58 is level with the hinge axis between the hinge
portions 50 and 52. An adjusting screw 64 permits to
deflect the hinge portion 52 of the hinge block 48 for fine-
adjustment of the height of the transport member 18.

A construction similar to the one shown in Fig.5 is pro-
vided at the other end of the transport member (not
shown) except that no link 58 is provided which means
that Ry and Ty are not fixed at that end.

[0025] Fig. 6 is a schematic cross-sectional view in the
transport direction of the stepper mechanism 10 integrat-
ed in an ink jet printer having a print surface 66 which
supports the substrate 12 on a part of its transport path.
A printhead 68 is mounted above the print surface 66
and is movable along a guide rail 70 that extends across
the transport path, so that the printhead may scan a por-
tion of the substrate 12 supported on the print surface 66
and may print a swath of an image on the top surface of
the substrate. When the swath has been printed, the step-
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per mechanism 10 is used to advance the substrate 12
by an exactly specified distance, so that a subsequent
swath can be printed exactly adjacent to the first one.
For obtaining a good image quality, the accuracy in the
length of the advance steps must be in the order of sev-
eral pm.

[0026] The substrate 12 may be a large format sheet
(e.g. A0), so that the printer and the stepper mechanism
have considerable dimensions. In order to achieve a high
productivity, the length of the advance step should be
sufficiently large, typically in the order of tens of millime-
tres while the time required for executing a single ad-
vance step should be sufficiently small, typically well be-
low 0.5 s. This implies that the substrate 12 is subjected
to significant acceleration deceleration forces during ad-
vancement. As a consequence, the transport members
18, 20 and the stationary member 16 must be capable
of gripping the substrate 12 with a sufficient force.
[0027] This may be achieved by means of a vacuum
system. The stationary member 16 and the transport
members 18, 20 are configured as chambers having per-
forated top surfaces supporting the substrate 12. These
chambers are connected to a plenum chamber 72, in
which a vacuum is maintained. The transport members
18, 20 are connected to the plenum chamber 72 through
flexible tubes 74, while a rigid pipe 76 may be used for
the stationary member 16. The pipe 76 and the tubes 74
contain valves 78 and 80, respectively, for controlling the
intermittent supply of vacuum to the stationary member
16 and the transport members 18, 20.

[0028] Inthe example shown, the stepper mechanism
10 is arranged upstream of the print surface 66. Alterna-
tively, the stepper mechanism may be provided down-
stream of the print surface 66, or two stepper mechanism
may be provided upstream and downstream thereof.
Preferably however a stepper mechanism is positioned
such that the surface of the stationary member consti-
tutes the print surface as illustrated in Fig.10. The sta-
tionary member 16 and the transport members 18, 20
are flush with the print surface 66, so that the substrate
12 is smoothly fed onto the print surface. Optionally, the
edges of the print surface 66 and the transport member
20 facing each other may be provided with teeth similar
to the teeth 36 and 38 shown in Fig. 1.

[0029] An position detector 82, such as e.g. an optical
sensor, may be disposed above the transport path on
the upstream side of the stepper mechanism 10 for de-
tecting a possible inclination of the sheet and possibly
also a positional deviation of the sheet in the direction Y
normal to the transport direction X and/or a positional
deviation in the X direction. Such a positional deviation
in Y-direction can not be corrected with the mechanism
shown in Figs. 1 to 3, but may be compensated for by
appropriately adjusting the timing at which the printhead
68 is operated during the scan movement.

[0030] In the condition shown in Fig. 6, the valve 78 is
open while the valves 80 are closed, so that the transport
members 18 and 20 release the substrate 12, and the

10

15

20

25

30

35

40

45

50

55

substrate is sucked against the surface of the stationary
member 16.

[0031] In order to advance the substrate 12, the valve
78 is closed and the valves 80 are opened, so that vac-
uum is now applied to the transport members 18 and 20,
as is shown in Fig. 7. Thus, the substrate 12 will be re-
leased by the stationary member 16 but will be firmly
gripped through vacuum pressure by the transport mem-
bers 18 and 20. These transport members are then
moved towards the print surface 66, so as to advance
the substrate 12 into the position shown in Fig. 8. Then,
as is shown in Fig. 9, the valves 80 are closed again and
the valve 78 is opened, so that the substrate 12 is gripped
in the new position by the stationary member 16, and the
transport members 18 and 20 are returned into the po-
sition shown in Fig. 6 so that a new cycle may commence.
[0032] If necessary, especially when a new sheet is
being supplied, the transport member 18 will not only be
moved in the transport direction but will also be rotated
as has been described in conjunction with Fig. 2 and 3.
[0033] Fig. 11 and 12 schematically depict the station-
ary member 16 of a stepper mechanism according to yet
another embodiment, wherein the valves 78 and 80 have
been replaced by gate valves 84. A top wall of the sta-
tionary member 16 has been shown in cross-section, so
that perforations 86 thereof are visible. The gate valve
84 is formed by a sliding plate that has a corresponding
pattern of perforations 88. In Fig. 11, the gate valve 84
assumes a position in which the perforations 86 are
blocked, so that, although the stationary member is con-
stantly connected to the vacuum in the plenum chamber
72, no air will be succeed-in, i. e. the substrate 12 would
be released. InFig. 12, the gate valve 84 has been shifted
to a position where the perforations 88 coincide with the
perforations 86, so that air will be sucked-in and the sub-
strate will be gripped. This embodiment has the advan-
tage that the substrate can be gripped and released fast-
er, because no time is needed for building up a vacuum
in the stationary member 16. It goes without saying that
similar gate valves may also be provided for the transport
members 18, 20 which are not shown in Figs. 11 and 12.

Claims

1. A stepper mechanism (10) for transporting a sub-
strate (12) along a linear transport path (14), com-
prising a stationary member (16) and first and sec-
ond transport members (18, 20) extending widthwise
across the transport path (14), said stationary mem-
ber (16) and transport members (18, 20) being each
adapted to alternatively grip and release the sub-
strate (12), and independent drive units (24, 26, 28,
30) arranged on either side of the transport path (14)
for moving the respective ends of the transport mem-
bers (18, 20) in a transport direction (X), character-
ized in that the transport members (18, 20) are mov-
able independently of one another, and at least one
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of the drive units (28) is adapted to move one end
of the first transport member (18) independently of
the corresponding end of the second transport mem-
ber (20).

The stepper mechanism accordingto claim 1, where-
in the stationary member (16) and at least one of the
transport members (18, 20) have teeth (36, 38) that
mesh with each other at least in a position where the
transport member is close to the stationary member
(16).

The stepper mechanism accordingto claim 2, where-
in the teeth (36, 38) have tapered shapes.

The stepper mechanism according to any of the pre-
ceding claims, wherein the stationary member (16)
and/or the transport members (18, 20) are config-
ured as suction chambers that are connectable to a
vacuum source (72) and have perforations (86) in
their top walls for gripping the substrate (12) through
vacuum pressure.

The stepper mechanism according to claim 4, where-
in at least one of the stationary member (16) and the
transport members (18, 20) is provided with a gate
valve (84) for blocking and opening the perforations
(86) in its top wall.

The stepper mechanism according to any of the pre-
ceding claims, comprising a detector (82) for detect-
ing an angle of inclination of a substrate sheet (12b)
supplied to or transported by the stepper mecha-
nism, and wherein the drive units (24, 26, 28, 30) are
controlled in accordance with the angle of inclination
detected by said detector (82).
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Fig. 4

10



EP 1 864 928 A1

-70
~—68

: N7
18(( 16 ¢ 20 62
T 78 H
80—t 80

11



EP 1 864 928 A1

Fig. 10

12



w

EPO FORM 1503 03.82 (P04C01)

EP 1 864 928 A1

0’) E:"i‘c’:”“ Patent EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 07 10 9100

29 November 1994 (1994-11-29)
* abstract *

Category Citation of g?feﬂem\/eanr:tv;i:;;r;gi:sation, where appropriate, E)eé(le‘;/isnnt glﬁéf%ilﬁénoup%'; THE
A WO 01/56804 A (APRION DIGITAL LTD [IL]; 1,4 INV.
FEINER DAVID [IL]) B65H9/10
9 August 2001 (2001-08-09) B65H5/10
* page 6, column 11, line 22; figures 1-4
*
A DE 578 936 C (BENZ & HILGERS GMBH) 1,4
19 June 1933 (1933-06-19)
* figures 1-5 *
A JP 06 328113 A (KAWASAKI STEEL CO) 1

TECHNICAL FIELDS
SEARCHED (IPC)

B65H
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 18 June 2007 Kising, Axel

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document document

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

13




EPO FORM P0459

EP 1 864 928 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 07 10 9100

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

18-06-2007
cited i searoh rapor e memberts) e

WO 0156804 A  09-08-2001 AU 2878701 A 14-08-2001
DE 578936 ¢ 19-06-1933 NONE
JP 6328113 A 29-11-1994 JP 2737888 B2 08-04-1998

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

14



EP 1 864 928 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« WO 36449 A [0005]

15



	bibliography
	description
	claims
	drawings
	search report

