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@ Hydrostatic dosing roller with visualization of the displacement by means of controlling hydrostatic
pad for millesimal dosing.

@ The cylinder (8) of the dosing roller rotates on
eight hydrostatic pads (PR1) which are fed by eight
fixed laminar resistots (R1), to assure absolute rota-
tion and stifiness accuracy.

The adjustment of the distance of the dosing
roller is performed by eight hydrostatic pads (PR2),
four of which (PRZ') are fed by four fixed laminar
resistors (R2) and four (PRZ") are fed by two valves

(V1, V2) which control the oil flow and allow an ) Lo

absolutely accurate millesimal displacement. h b e Fw
The visualization of the displacement is per- " |

formed by two hydrostatic controlling pads (PC), l

which are fed by fixed laminar resistors (R3), which £

allow an accurate measurement by the survey of the et

Fpressure variation. It is possible then to vary the
position of the support shaft (9) without any slack
Q and consequently the distance of the dosing roller
from the coating roller, providing the desidered dos-
ing with absolute accuracy. The tolerances of the
O pasic weight of the coated products are then dras-
mtically reduced in comparison to the traditional ma-
chines, with a remarkable saving of the production
costs and an improvement of the quality of the
E_innished products (figure 2).
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HYDROSTATIC DOSING ROLLER WITH VISUALIZATION OF THE DISPLACEMENT BY MEANS OF CON-
TROLLING HYDROSTATIC PAD FOR MILLESIMAL DOSING

The present invention refers to a dosing roller
for coating machines, with hydrostatic pads for the
rotation hydrostatic pads for adjustment and hydro-
static pad for control of the visualized displacement
for millesimal dosing.

The novelty of the invention consists essen-
tially in providing a dosing roller for coating ma-
chines with a number of hydrostatic pads. A set of
hydrostatic pads serve as rolling bearing, which by
the stiffness of its system eliminates all the me-
chanical slacks; another set of hydrostatic pads
serves to adjust the displacement of its axis with
reference to the axis of its supports; finally two
hydrostatic pads serve to check the occurred dis-
placement.

Then the novelty consists essentially in the fact
that by the rotation of the dosing cylinder on high-
pressure hydrostatic pads and by the introduction
of a valve which controls the oil flow to the pads
both the cylinder displacement and its absolutely
perfect rotation can be obtained.

Moreover using a further control pad the dis-
placement realized by the hydraulic vaive can be
visualized. It is well-known that the machines for
the coating of adhesives on paper, PVC, poly-
propylene reels consist of two or more rotating
roilers, whose distance controls the dosing of the
adhesive. At the present state-of-the-art the dosing
rollers are put in rotation on high-precision me-
chanical bearings. The manufacturing accuracy of
the roller is very high too, because any rolling
irregularity induces an error on the basic weight of
the final product.

The distance between the desing roller and the
roller which supports the material (or the feeding
roller in the case of an indirect coating machine)
defines the quantity of coated product. For this
reason the dosing roller is provided with mechani-

cal approach systems (levers or slides) which are -

manufactured with the best possible accuracy.

The limitations of accuracy and stiffness of -

these solutions, even with a very accurate manu-
facturing of the pieces, are remarkabie because of
the dimensions of the cylinders and of the weights
into play. Even in the case of use of electronic
devices for the reading of the displacements, the
best achievable accuracy is 10/20 micron with ba-
sic weight errors of 5/10 g/m? of adhesive.

Beside a remarkable waste of energy in the
drying of the coated product, such errors of basic
weight cause problems mainly during the work on
punching and printing automatic machines, particu-
larly in the case of self-adhesive materials like rigid
and plastic films and seif-adhesive labels.
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The applicant doesn't know any kind of coating
dosing roller for adhesive, which is provided with
pads for the visualized hydrostatic adjustment and
which has the features of the subject one.

To prevent the said troubles the present inven-
tion aims to obtain:

- absolute accuracy in the rotation of the dosing
roller

- very high stiffness of the system, exceeding 500
kg/micron and up to 1000 kg/micron approx.

- visualized infinitesimal adjustment of the displace-
ment of the roller

- positive elimination of any error of basic weight
coming from mechanical factors.

Looking to the stated targets and to the limita-
tions of the existing machines, the capacity of
industrial development of the invention appears evi-
dent.

The originality of the invention consists essen-
tially in the fact that the thickness of the oil meatus
and then the position of the roller can be adjusted
without the use of devices with mechanical fittings.
Exploiting the same principle of hydrostatic reac-
tion and inserting a specific pad, the displacement
which is originated by the control valve can be
visualized by means of a simple gauge, which
indicates the variation of the oil pressure.

More precisely the present invention refers to a
hydrostatic dosing roller with millesimal dosing for
coating machines, which is characterized by the
fact that it includes hydrostatic pads for the rota-
tion, hydrostatic support pads for the millesimal
adjustment of the displacement of said roller and
hydrostatic control pads for the visualization of the
even millesimal displacements, to obtain coating
with millesimal dosing accuracy.

The carrying structure must be built by
electric-welded and stabilized rugged metallic
structural work, the hydrostatic pads are realized
on a thick central shaft in order to avoid any load
deformation. The rotating rollers are drived by DC
motors in order that the production rate and the
adhesive dosing can be varied. The machine is
provided with a scraping blade for the cleaning of
the adhesive dosing roller and with shoulders to
hold the adhesive.

The hard-rubberized roller which carries the
material is drived by hydraulic cylinders in order to
control the pressure on the coating roller; in case
of stopping of the system the separation is auto-
matically obtained by means of mechanical cams
or by means of manual contrasting precision
SCrews.

It must be noted that the quantity of adhesive,



3 EP 0330 720 A1 4

which is laid down on the support, depends both
on the rotation speed of the coating roller and on
the distance between the surfaces of the dosing
roller and of the coating or feeding roller.

According to the invention the dosing roiler
rotates on eight rolling pads, which are fed by fixed
laminar resistors; their design is according to the
theory of lubrication of the cylindrical garrying pins
and to the theory of the hydrodynamic sustentation
of the variable-thickness meatus. By the rotation of
the dosing roller a stiffness varying from 500
kg/micron up to 1000 kg/micron can be obtained
with a perfect roiling.

By realizing eight further pads on the shaft
which supports the dosing roller (four of which are
fed by fixed resistors and the other four by two
valves which control the flow) the position of the
supporting shaft can be changed as desidered with
the required accuracy and without slacks.

We give in the following a detailed description
of a preferred form of execution of the invention,
with reference to the attached drawings, without
depriving of anything the generality of the invention
itself.

- The figure 1 shows a perspective view of
the coating machine, with the location of the hydro-
static dosing roller.

- The figure 2 shows the hydraulic scheme
of connection of the pads of the hydrostatic roller
and the hydraulic oil/lubrication flow; inlet E, outlet
u.

- The figure 3 shows a longitudinal section of
the hydraulic roller

- The figure 4 shows a normal section of the
hydrostatic roller which shows the rotatlon pads
PR1 and the line on which they work (30°).

- The figure 5 shows a normal section of the
hydrostatic roller which shows the pads PR2’, PR2"
which are fed by the fixed laminar resistors R2 and
by the valves V1 and V2 and the line on which they
work (30°).

- The figure 6 shows a normal section of the
hydrostatic roller which shows the external control
pad PC and the line on which it works (30 ).

With the reference to the coating machine
shown in the figure 1:

[t can be seen the rubberized roller C which
carries the material 4 to the coating roller B.

The quantity of adhesive which is carried
(coated) depends on the speed of the coating roller
B, on the speed of the dosing roller A and on the
distance between their surfaces. For the definition
of the thickness 5 of the adhesive and the control
of its value it is necessary to be able to adjust with
the desidered accuracy the distance between the
dosing roller A and the coating roller B, through
which the adhesive 8 flows.
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The accuracy of the distance is mainly ob-

tained by a high stiffness of the system.
The stifiness of the system is obtained by eight
rotation pads PR1 of the hydrostatic roller (figures
3 and 4) which are realized on the central shaft 9
and are fed by eight fixed laminar resistors R1
(figures 2 and 4); the stiffness which can be
achieved ranges between 500 kg/micron and 1000
kg/micron approx.

For the adjustment of the distance between the
dosing roller and the coating roller eight further
hydrostatic pads PR2 (figures 3 and 5), which are
facing the supporting shaft 7, are realized again on
the ceniral shaft 9 (figures 3 and 4); four PR2 are
fed by four fixed Iammar resistors R2 (figure 2) and
the other four PR2" are fed by two valves V1 and
V2 (figure 2), which control the flow.

By means of the valves V1 and V2 it is possi-
ble to vary the oil flow and then the thickness of
the meatus, moving away and bringing near the
dosing roller A and the coating roller B with the
highest accuracy. ‘

A very accurate adjustment without slacks can
be obtained.

The visualization of the displacements, which
are originated by the valves V1 and V2, is possible
by means of two controlling hydrostatic pads PC
(figures 3 and 6) which are fed by two fixed laminar
resistors R3 (figure 2); according to the variation of
the thickness of the meatus they signal a pressure
variation on an instrument (gauge), giving the im-
mediate knowledge of the reached distance. In our
particular case 1 atm signals the displacement of 1
micron.

Because the pressure measurement comses
from the average span of the meatus and from a
large contact surface (surface of the controliing
pads), it results absolutely stable and significant;
such measurement can be amplified as desidered
by the designer according to the working require-
ments. )

With the said stiffness and adjustment con-
ditions coatings with width up to 1.5 m and speed
up to 150 m/min can be obtained, with a perfect
control of the basic weight and of the superficial
density of the distribution of the adhesive.

The above described machine which is the
subject of the invention allows to drastically reduce
the tolerances of basic weight of the products and
indirectly allows in addition a sensible saving of
production costs (energy, scrap material and so
on).

MODE OF OPERATION OF THE COATING MA-
CHINE

With reference to the figure 1:
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The machine must be fed continuously with
adhesive 6 between the coating roller B and the
dosing roller A.

The adhesive has lateral holding shoulders 10
o aveid the overflow.

The quantity of adhesive which lays itself down
on the support film depends on the distance be-
tween the coating roller B and the dosing roller A.
The dosing roller is chromium plated and motor-
ized by a DC motor; it is adjustable to increase or
decrease the distance from the coating roller and
then to dose the quantity of adhesive on the film;
the distance is adjusted acting on the above de-
scribed valves V1 and V2. The dosing roller is
provided with a scraping blade (11) for its continu-
ous cleaning.

The chromium plated and motorized by a DC
motor coating roller B rotates in opposite direction
with reference to the dosing roller A and to the
rubberized roller C.

The rubberized roller C is motorized by a DC
motor and it is mounted on levers which are drived
by hydrauiic cylinders; the hydraulic cylinders al-
low the adjustment of the pressing of the material
on the coating roller and the laying of the adhesive
(5) on the film (4).

In order to further adjust the pressing, high-
precision micrometric mechanical adjusters (12)
are mounted on the levers of the rubberized roller.

With reference to the coating machine which is
shown in the figure 1, a layer of adhesive is laid
down on the hard-rubberized roller C which carries
the adhesive support material 4 (tape which has to
become adhesive) by means of the coating roller
B; the quantity 5 of adhesive which is laid down on
the support 4 depends on the rotation speed of the
coating roller B and of the dosing roller A and on
the distance between their surfaces.

For the determination of the thickness of the
adhesive layer and the control of its value it is
necessary to succeed to adjust with the desidered
accuracy the distance through which the adhesive
flows between the dosing roller A and the coating
roiler B. This accuracy and then the evenness of
the basic weight of the adhesive depends also on
the stifiness of the cylinder.

Rotating the cylinder 8 of the dosing roller A on
eight rolling pads PR1 (figure 4), which are fed by
fixed laminar resistors R1, stiffness up to 920/1000
kg/micron approx. and a perfect rolling of the cyl-
inder can be obtained.

Beside it, if eight further rolling pads PR2
{figure 5) are realized on the shaft 9’ of the cylinder
8 of the roller A (figure 2) - four of which PR2  are
fed by fixed resistors R2 and the other four PR2"
are fed by two valves V1 and V2 which control the
flow - it is possible to vary the position of the
support shaft as desidered and with the desidered
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accuracy without slacks and then the position of
the cylinder of the dosing roller A with reference to
the coating rofler B.

If two controlling pads PC (figure 8), which are
fed by fixed laminar resistors R3, are embodied
(figure 2), the displacement which is generated by
the conirol valves V1 and V2 modifies the resis-
tance of the controlling pads and then the internal
pressure of the sump. The survey of this pressure
by means of a suitable instrument (gauge, elec-
tronic gauge and so on) measures aiso the dis-
placement of the dosing cylinder; in our case 1 atm
shows 0.001 mm.

It is possible to obtain under these conditions
coatings of width up to 1500 mm at a speed of 150
m/min with a perfect control of the basic weight
and of the superficial density of distribution of the
adhesive.

Claims

1) Hydrostatic dosing roller (8) with millesimal
dosing for coating machines, which is characterized
by the fact that it includes hydrostatic pads (PR1)
for the rotation, hydrostatic support pads (PR2) for
the millesimal adjustment of the displacement of
the said roller and hydrostatic controlling pads (PC)
for the visualization of the even millesimal displace-
ment, to obtain coating with millesimal accuracy of
dosing. '

2) Hydrostatic dosing roller with millesimai dos-
ing for coating machines according to the claim 1,
which is characterized by the fact that the rotation
is allowed by eight pads (PR1) which are fed by
eight fixed laminar resistors (R1); by the fact that
the millesimal adjustment of the dosing roller is
performed by eight further hydrostatic pads, four of
which (PR2') are fed by fixed laminar resistors (R2)
and the other four (PR2") are fed by two valves (V1
and V2) which control the flow in the thickness of
the meatus; by the fact that the displacement is
visualized by two hydrostatic controlling pads (PC)
which are fed by fixed laminar resistors (R3).

3) Hydrostatic dosing roller for coating ma-
chines according to the claim 1 or 2, in which the
hydrostatic pads acting as bearings for the rotation,
the adjustment and the conirol are realized on a
thick central shaft (9) in order to obtain high stiff-
ness and to avoid any load deformation.

4) Hydrostatic dosing roller for coating ma-
chines according to the claim 3, in which the hy-
drostatic support pads allow the millesimal adjust-
ment of the distance between the dosing roller and
the coating roller, as desidered, with absolute accu-
racy and without any slack.
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5) Hydrostatic dosing roller for coating ma-
chines according to any one of the claims 1 to 4, in
which the driving of the rollers (A, B, C) is commit-
ted to DC motors in order to vary the production
rate. 5

8) Use of the hydrostatic dosing roller, accord-
ing to any one of the claims 1 to 5, in adhesive
coating machines for the production of self-adhe-
sive materials, particularly self-adhesive films and
self-adhesive labels. 10
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