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(57) Abstract: A contrast device for the
grinding of products, particularly but not ex-
clusively cylinders, held between centres,
wherein a grinding machines (21) comprise a
holding structure (20) equipped with a grind-
ing wheel (24) to which a cylinder to be pro-
cessed (22) is opposed, and the contrast de-
vice (23) is situated on the opposite side of
the cylinder (22) with respect to the grinding
wheel (24), the contrast device (23) compris-
ing a slide (25) assembled on a short pipe
(26) sliding inside a body (27) of the contrast
device (23) by an interposed actuator (28,
35), there also being a blocking element (29)
of the relative position of the short pipe (26)
with respect to the body (27) and an irre-
versible blocking device (31, 32, 33) of the
position of the pipe (26) with respect to the
cylinder (22).
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CONTRAST DEVICE FOR THE GRINDING OF PRODUCTS HELD BETWEEN
CENTRES

The present invention relates to a contrast device
for the grinding of products held between centres, par-
ticularly but not exclusively for cylinders.

In the field of cylinder grinding in general, a par-
ticular sector relates to the grinding of thin cylinders,
thus called as the diameter/length ratio is extremely
small.

An example of these cylinders is that of cylinders
used in laminators in which two fundamental problems must
be solved.

A first problem is that, during the grinding
process, the grinding wheel, in order to be able to carry
out its function, must exert a thrust on the cylinder.
This thrust, due to the slenderness of the cylinder being
processed, generates a deflection of the cylinder itself
which makes it impossible to obtain a satisfactory geome-
try, either in terms of profile or roundness.

A second problem lies in the fact that, at times,
the combination of these forces with the thin form of the
cylinder causes chattering between the grinding wheel and
cylinder, which makes the surface of the cylinder unac-
ceptable.

These problems are generally faced by applying one
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or more contrast units on the supporting bench of the cy-
linder, which apply a force to the cylinder which is such
as to balance that generated by the grinding wheel.

The contrast devices can be driven manually or auto-
matically; in particular those driven automatically can
be indifferently assembled on manual or automatic cycle
machines.

In view of the general difficulties indicated above,
it is possible to specifically define the objectives that
the designer of these contrast devices 1is trying to
achieve.

These objectives are generally the following:

a) relatively small contrast force: the contrast device
must be capable of exerting relatively small forces on
the cylinder, possibly tending towards zero. If it exerts
a much higher force on the cylinder with respect to the
grinding wheel, also due to the fact that the contrast
device and grinding wheel do not always lie on the same
plane, it can deform the cylinder in the opposite sense,
generating the same problem which would arise if only the
grinding wheel were acting on the cylinder;

b) constant contrast force during the grinding cycle:
during the grinding cycle, the diameter of the cylinder
decreases; the position of the contrast device must

therefore be adjustable, in order to maintain a constant
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contrast force for the whole duration of the grinding
cycle;

c) high rigidity of the contrast device in the same di-
rection and advance route of the grinding wheel: when the
grinding wheel is in contact with the cylinder during the
grinding, it may happen that, due to form errors of the
grinding wheel itself, the force exerted by it on the
piece being processed depends on its angular position. In
particular, an increase in this force can cause a bending
of the cylinder. The contrast device must be capable of
opposing these force gradients, preventing the deforma-
tion of the cylinder.

The same phenomenon can be caused by form errors,
this time on the cylinder, especially in the initial
grinding phases; an eccentricity and/or circularity error
can in fact generate forces which tend to move the con-
trast device as in the case of form errors of the grind-
ing wheel. The contrast device must be able to also op-
pose these forces, preventing the deformation of the cy-
linder;

d) high protection degree of the contrast device with re-
spect to the outside environment: contrast devices, how-
ever they may be, are extremely precise mechanical or
electromechanical devices. They operate however ih an ex-

treme environment: the grinding area where these devices
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are positioned, is in fact under the action of cooling
sprays, polluted by fragments of the grinding wheel and
parts of metal removed from the cylinder. It is therefore
evident that contrast devices must be designed so as to
envisage adequate countermeasures to preserve the mechan-
isms from the environment described above;

e) possibility of grinding damaged cylinders in automatic
mode: grinding machines must very often restore cylinders
which have been involved in lamination “accidents”. These
cylinders are normally damaged in varying degrees and un-
der various aspects, among which: surface, eccentricity
and circularity, can be mentioned.

In this situation, in order to be capable of grind-
ing in automatic mode, the contrast device must be suffi-
ciently rigid as to be able to inflect the cylinder, in
order to “give it” the desired form.

It should be pointed out that the known contrast de-
vices are not able to satisfy all these objectives from
a) to e).

With respect to the known art, it should be noted
that the contrast units indicated above generally consist
of the following parts:

- a slide on which the surface of the rotating cy-
linder slides, made of a material having a low friction

coefficient;
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- a short pipe whereby it is possible to move the
slide towards or away from the cylinder by activating a
screw control; and

- a supporting structure of the short pipe which is
fixed to the bench of the machine.

Furthermore, the known contrast units can be driven
in two ways:

manually: in this case the screw control is acti-
vated by the rotation of a handwheel; by rotating the
handwheel, the operator can regulate the contrast force
applied by the slide to the cylinder;

automatically: in this case, numerous solutions have
been attempted, among which the following can be men-
tioned: rotation of the screw driven by an electric ser-
vomotor and rotation of the screw driven by a pneumatic
servomotor. In any case, the system includes a detection
system of either the establishment of the force applied
to the slide or a magnitude proportional thereto.

As already indicated, this state of the art has a
series of problems.

In the case of manually controlled contrast devices,
good results can be obtained, but this possibility is es-
sentially linked to the ability and experience of the op-
erator; furthermore, as already observed, the use of

these devices is limited to grinding machines which func-
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tion according to a manual cycle.

The situation changes radically if the control of
the contrast device is to be effected automatically. The
traditional design of the known automatic devices de-
scribed is in fact only capable of providing a satisfac-
tory response to some of the above requisites a) to e).
In spite of repeated attempts, none of the solutions so
far proposed has been capable of solving the following
problems: relatively small contrast force and constant
contrast force during the grinding cycle.

The reason it is so difficult to achieve these two
objectives essentially 1lies in the fact that when the
slide must be moved, the motor must apply a torque to the
screw which is sufficient for overcoming the friction of
the first detachment between the screw and female screw
and short pipe and guide, in addition to the inertias of
the motor itself and parts in rotation and in transla-
tion. Even if many solutions have been applied for limit-
ing the effects of this friction, the torque necessary
for moving the mechanism is much higher than that neces-
sary for exerting the contrast force and consequently the
force that the mechanism exerts on the cylinder is gener-
ally higher than that requested. Furthermore, as the
screw translation mechanism is generally irreversible and

due to the necessity of having a support of the contrast
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device which is as rigid as possible, this force remains
applied to the cylinder. In this way, the control system
of the force corrects the position of the slide in an at-
tempt to diminish this force and allow it to converge to
the desired value for subsequent approximations.

An automatic control system of the thrust force of
the slide on the cylinder according to the current tech-
nology is therefore extremely complicated and the oscil-
lation of the force around the desired value generates an
instability phase in the equilibrium of the c¢ylinder
which is reflected in surface defects of the cylinder it-
self.

Finally, it is known that the thinner the cylinder
is, the greater the problem of the stability of the force
becomes.

A general objective of the present invention is to
solve the drawbacks of the known art cited above in an
extremely simple, economical and particularly functional
manner.

A further objective of the present invention is to
provide a contrast device for grindings, which is partic-
ularly but not exclusively for c¢ylinders held between
centres, which satisfies all five of the objectives spe-
cified above.

Yet another objective of the invention is to provide
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a contrast device for the grinding of cylinders held be-
tween centres which is suitable for grinding machines
with both manual and automatic cycles.

In view of the above objectives, according to the
present invention, a contrast device has been conceived
for the grinding of cylinders held between centres having
the characteristics specified in the main claim and en-
closed subclaims.

The structural and functional characteristics of the
present invention and its advantages with respect to the
known art will appear even more evident from the follow-
ing description, referring to the enclosed schematic
drawings, which, among other things, show an illustrative
embodiment of a contrast device for the grinding of cy-
linders held between centres produced according to the
same invention.

In the drawings:

- figure 1 is an enlarged raised sectional schematic
side view of a grinding machine for cylinders with a con-
trast device according to the present invention:

- figure 2 is a schematic view from above showing
the application of various devices as shown in figure 1;

- figure 3 is a raised view according to the arrow F
of figure 1;

- figure 4 is an enlarged sectional schematic view
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of a contrast device for the grinding of cylinders held
between centres as shown in figure 1 in a non-operative
position;

- figures 5 to 12 are views as per figure 4 illu-
strating the various operative phases of the contrast de-
vice according to the invention.

With reference to figures 1-4, these show an illu-
strative application of a contrast device for the grind-
ing of cylinders held between centres. In particular, it
can be observed that a so-called thin cylinder 22 (very
small diameter/length ratio) is positioned in a holding
structure 20 of a grinding machine 21. At least one con-
trast device 23 according to the invention is situated
between the centres of the grinding machine in turn con-
strained to the holding structure 20 on the opposite side
of the cylinder 22 with respect to a grinding wheel 24,
also constrained to the holding structure 20. Figure 2
shows how there can also be the application of several
contrast devices 23 all acting contemporaneously on the
cylinder 22 on the opposite side with respect to the
grinding wheel 24.

A contrast device 23 according to the invention,
better illustrated in figures 4 and 5, comprises a slide
25, produced with a material having a low friction coef-

ficient, which rests and slides against the cylinder 22
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being processed.

The slide 25 is assembled on a short pipe 26 which
slides inside a body 27 of the contrast device 23. The
coupling between the parts - the body 27 and short pipe
26 - is protected in the front part by means of flexible
expandable bellows 28, sealed and constrained to both
parts. The bellow device 28 surrounds an end of the short
pipe 26 and is constrained at its terminal ends to the
body 27 and short pipe 26.

A blocking piston 29 is also envisaged, which blocks
the relative position of the short pipe 26 with respect
to the body 27. The piston 29 is for example of the sim-
ple effect type and is positioned in a normal direction
with respect to a longitudinal axis 30 of the contrast
device 23.

The piston 29 exerts a force perpendicular to the
axis 30 of the short pipe 26 which is sufficient for gua-
ranteeing its axial stability due to the friction
created.

Finally, a screw 31 is assembled in the rear part of
the body 27 of the contrast device 23, which rotates in-
side a screw die 32, integral with the body 27, which is
activated by a motor 33 and which acts as an irreversible
blocking means of the position of the short pipe 26 with

respect to the cylinder 22.
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For this purpose, the shaft of the motor 33 and the
screw 31 are connected by means of a coupling capable of
transmitting the torque and allowing reciprocal axial
sliding.

The free end of the screw 31, opposite the motor 33,
rests on a bottom of the short pipe 26.

A control system 34 of the contrast device 23 feeds
pressurized air into an expandable chamber 35 defined by
the bellows 28 and outer surface of the short pipe 26.

With reference to figures 4-12, the contrast device
according to the invention functions according to the
following method.

In a first phase, once the cylinder 22 has been as-
sembled between the centres C, the slide 25 is moved to-
wards the cylinder 22, from the position of figure 4 to
that of figure 5.

In order to effect this, the control system 34 of
the contrast device 23 sends pressurized air into the
chamber 35 defined by the bellows 28 and outer surface of
the short pipe 26. As a result of this pressure, the bel-
lows 35 - being constrained to the body 27 of the con-
trast device 23-, can only extend in one direction en-
training the short pipe 26 and consequently the slide 25.
When the slide 25 strikes the surface of the cylinder 22

being processed, it exerts a greater force that that re-
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quired, due to the mass inertia of the short pipe 26 and
that of the slide 25. As there is nothing which restricts
the movement of the slide 25 in the opposite direction,
however, the force is stabilized very shortly after the
impact, at a value equal to the air pressure for the an-
nular surface defined by the bellows 28 and short pipe 26
which can therefore be determined as desired by varying
one or both of these parameters.

In this way, the first objective previously indi-
cated of a relatively small contrast force (objective a)
is effectively achieved.

Furthermore, the air pressure in the annular chamber
35 defined by the bellows 28 generates a slight pressuri-
zation inside the system which guarantees the mechanisms
from contamination on the part of particles coming from
the outside environment, thus also achieving the objec-
tive (objective d) of a high protection degree of the de-
vice with respect to the outside environment.

Once this position and condition have been reached,
the pneumatic cylinder 29 is activated so as to release
its force on the short pipe 26 thus exerting a braking
force (figure 6). The braking force depends on the fric-
tion coefficient between the piston of the cylinder 29
and the short pipe 26 and can be determined as required

in the project phase by acting, once again, on the feed-
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ing pressure or on the diameter of the cylinder or both.

At this point, the screw 31 is activated by the mo-
tor 33 (figure 7) and advances inside the screw die 32
sending the head of the screw itself in contrast with the
butt of the short pipe 26. As the short pipe 26 has al-
ready braked, the position of the slide 25 is not altered
and the force exerted by the slide 25 on the cylinder 22
does not vary. At the same time, the new position of the
screw 31 guarantees the stability of the position of the
short pipe 26.

In this way, the objective of high rigidity of the
contrast device (objective c¢) has also been achieved.

The grinding can therefore be effected with excel-
lent performances and results obtained on the cylinders
being processed.

It is also evident that each time the grinding wheel
24 arrives at the end of the passage and consequently
does not exert any pressure on the cylinder 22, the con-
trast force generated by one or more slides 23 must be
re-established. Otherwise, due to the decrease in the di-
ameter of the ground cylinder 22, this force would pro-
gressively diminish until it becomes null.

For this purpose, pressure is removed from the cham-
ber of the pneumatic cylinder 29. In this way, the bel-

lows 28 can receive further air and push the short pipe
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26 and the slide 25 against the cylinder 22 being
processed once again, as previously illustrated (figure
8) .

As already indicated, after a very short period of
time, the pressure in the chamber 35 between the bellows
28 and short pipe 26 is stabilized and the pneumatic
brake can be re-blocked, i.e. the piston of the cylinder
29 can be engaged again on the short pipe 26 (figure 9).

Finally, to conclude what has already been seen pre-
viously, the screw 31 1is activated again in order to
guarantee the irreversibility of the position of the
short pipe 26 (figure 10).

In this way, the objective of high rigidity of the
contrast device 23 is again achieved and it can conse-
quently be affirmed that the contrast force remains prac-
tically constant for the whole grinding cycle (objective
b).

The contrast device according to the invention
therefore achieves the general objective previously spe-
cified.

With this device, it 1is also possible however to
process damaged cylinders on the grinding machine.

Once said cylinder 22 has been positioned between
the centres, in fact, proceeding as in the previous case,

the control system 34 of the contrast device 23 sends
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pressurized air into the chamber 35 between the bellows
28 and short pipe 26. The situation previously described
whereby the slide moves towards the cylinder (figure 11)
is obtained.

The force is therefore stabilized at a certain de-
sired value, defined by the annular surface and feeding
pressure.

At this point, the screw 31 is activated by the mo-
tor 33 sending the head of the screw itself 31 in con-
trast with the butt of the short pipe 26. As the short
pipe 26 has not braked, the screw 31 is capable of exert-
ing a force on the slide 25 which is in relation to the
torque applied to the screw 31 control. If this force is
sufficiently great, it is capable of bending the cylinder
22 and keeping it in that position, thanks to the irre-
versibility of the movement of the screw 31 (figure 12).

In this way the remaining objective specified above
of the possibility of grinding damaged cylinders (objec-
tive e) has also been achieved.

The wvalue of this force can obviously be regulated
as required by means of the torque applied to the screw
31.

The objective mentioned in the preamble of the de-
scribed has therefore been achieved.

The contrast device according to the invention is
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particularly appreciated in completely automatic plants,
where the operator can control the same device inside.a
control cabin and is consequently perfectly isolated from
the surrounding polluted environment.

The forms of the structure for producing a contrast
device 23 of the invention, as also the materials and as-
sembly modes, can obviously differ from those shown for
purely illustrative and non-limiting purposes in the
drawings.

The protection scope of the invention is therefore

delimited by the enclosed claims.
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CLAIMS

1. A contrast device for the grinding of products,
for example cylinders, held between centres, wherein
said grinding machines (21) comprise a holding
structure (20) equipped with a grinding wheel (24) to
which a cylinder to be processed (22) is opposed, and
at least one contrast device (23) is situated on the
opposite side of the cylinder (22) with respect to the
grinding wheel (24), the contrast device (23)
comprising a slide (25) assembled on a short pipe (26)
sliding inside a body (27) of the contrast device (23)
by an interposed actuator (28, 35), there also being a
blocking element (29) of the relative position of the
short pipe (26) with respect to the body (27) and an
irreversible blocking device (31, 32, 33) of the
position of the pipe (26) with respect to the cylinder
(22) .

2. The contrast device according to claim 1,
characterized in that said blocking element (29) is a
piston.

3. The contrast device according to claim 1,
characterized in that said interposed actuator consists
of an expandable annular chamber (35) defined between
bellows (28), which surrounds an end of said short pipe
(26) and is constrained at its ends to said short pipe
(26) and to said body (27) of the device, said chamber
(35) being connected to a control system (34) of the
contrast device (23).

4. The contrast device according to one or more of
the previous <claims, characterized in that said
blocking piston (29) of the relative position of the
short pipe (26) with respect to the body (27), is of
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the simple effect type and is situated in a normal
position with respect to a longitudinal axis (30) of
the contrast device (23).

5. The contrast device according to one or more of
the previous claims, characterized in that said
irreversible blocking device of the position of the
short pipe (26) with respect to the cylinder (22)
comprises a screw (31) which rotates inside a screw die
(32), integral with the rear end of the body (27) is
activated by a motor (33) and rests on a bottom of said
short pipe (26).

6. The contrast device according to one or more of
the previous claims, characterized in that said slide
(25) 1s made of a material with a 1low friction
coefficient.

7. The contrast device according to one or more of
the previous <claims, characterized in that it is
arranged in a certain number on the opposite side with

respect to said grinding wheel (24).
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