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(54) Pushing device for a pad of a polishing machine

(57) A pushing device for a pad, or pad sector (2), of

a polishing machine, is provided for pushing an abrasive 23 15 1
means (A) against an element to be polished (P). /
The device comprises a plunger piston means (3)
sliding in arespective cylinder (4) and in cooperation with 13
the head of said cylinder (4) forms a pressure room (5) 4
fed, by means of a duct (12), with a pressurized gas for
pushing the plunger piston means (3).
Said pad or pad sector (2) is fixed to the plunger C@
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Description

[0001] The present invention concerns sandpapering
and smoothing and refers to a pushing device for a pad
provided for pushing an abrasive means, for example a
tape or abrasive cloth sheet, and for pushing against a
surface, for example of a wood panel, its derivatives or
other synthetic or natural materials, specially suitable for
polishing machines, sanders and/or thickness-sanding
machines.

[0002] The known pushing devices for pressing abra-
sive belts of grinding machines are equipped with respec-
tive pneumatic cylinders for generating the movement
forces of pad sectors and forces for matching the grinding
against the surface.

[0003] A disadvantage of the known devices is that
these devices are not suitable for generating the very
small and regular needed forces, for example, for water
varnishes because of frictions, mainly the first detach-
ment friction.

[0004] An object of this invention is to propose a push-
ing device for a pad of a polishing or sanding machine
designed to work with very low grinding forces and with
regular movements and without jamming in order to uni-
formly smoothing both flat panels and strongly irregular
panels.

[0005] The characteristics of invention are in the fol-
lowing evidenced with particular reference to the en-
closed drawings in which:

- figure 1 shows a sectional view of the pushing device
forapad of a polishing machine, object of the present
invention, in a rest condition;

- figure 2 shows a sectional view of the device of figure
1 in an operative condition and associated with an
abrasive means and with a panel to be worked, only
partially illustrated;

- figure 3 shows a sectional view of a variant of the
device of figure 1.

[0006] With reference to figures 1 and 2, numeral 1
indicated the pushing device for a pad or for a pad sector
2 of a polishing or sanding machine, object of the present
invention, for smoothing, for grinding or for sanding to
thickness an element to be polished P, for example a
panel, aleaf, adoor, afurniture element, awooden casing
frame or the like, wood derivates, metallic alloy, plastic
material or any natural or synthetic material.

[0007] The pad or, when the pad consists of a plurality
of sectors, the pad sector 2 is provided for acting onto
an abrasive means A, for example a movable abrasive
tape, for pressing it against the element P to be polished,
for example a constant thickness or variable panel, with
a reduced value force and almost constant also in pres-
ence of thickness variations of the panel and other chang-
ing conditions.

[0008] As disclosed in figure 2, the element P to be
polishedis moved on a horizontal plane while the pushing
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force of the pad against the abrasive means A and the
element P to be polished is vertically and downwardly
directed.

[0009] The pad?2isfixed, by means of threaded means
17, atan external end of a plunger piston means 3 sliding
vertically in a cylinder 4 thereof with vertical axis. The
upper end of the cylinder 4 ends with the head which, on
the upper part, delimits a pressure room 5 downwardly
delimited by the plunger piston means 3.

[0010] Said pressure room 5 is fed by means of duct
12 of agas under pressure, for example filtered and com-
pressed air, for the downwardly pushing of the plunger
piston means 3.

[0011] As disclosed in the figures, the plunger piston
means 3 is of the type without gasketsin order to minimize
the first detachment friction to make more constant the
pushing force onto the pad also in presence of move-
ments of the latter due to different levels of element to
be smoothed. The clearance, that is the diameter differ-
ence, between the plunger piston means 3 and the re-
spective cylinder 4 is so to allow the passage of an slight
or negligible air flow according to feeding amount. Said
flow reduces the frictions further improving the pushing
force constancy and precludes the entry of working res-
idues and of other powders between the plunger piston
means 3 and the respective cylinder 4 preventing the
reciprocal locking.

[0012] Asan alternative the invention provides thatthe
device 1 can include an annular seal means, of material
and forms with low friction, applied to the plunger piston
means 3 and sliding onto the surface of the cylinder 4 or
vice-versa. Preferably the annular seal means is applied
at the free end of the cylinder so that the plunging piston
3 glides therein with very low friction and in order to pre-
vent the powder and/or dirty entrance between cylinder
and floating piston.

[0013] To avoid that the pad is always in the lowered
position and for carrying it into a rest raised condition, in
which the pad does not press the abrasive means against
the element, the device includes movable stroke stop
means 6, fit for limiting the stroke of the plunger piston
means 3 in the direction opposite to the pressure room
5 imposing a lower arrest condition.

[0014] The movable stroke stop means 6 are actuated
by lifting means 23 for moving the arrest condition be-
tween an operating external condition, in which the stroke
stop means 6 allow maximum stroke of the plunger piston
means 3 downwardly, and aninner rest conditionin which
the stroke stop means 6 raise at the upper end the arrest
condition locking the plunger piston means 3 against the
cylinder 4 head, or near this latter.

[0015] The stroke stop means 6 include a cylindrical
stem 7 an end thereof has an enlargement means 8, for
example cylindrical shaped, sliding inside the longitudi-
nal bore 9 of the plunger piston means 3 of tubular type.
[0016] The enlargement means 8 is provided for
matching an inner abutment 10 of the longitudinal bore
9 in the stop and rest internal conditions.
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[0017] The longitudinal bore 9 of the plunger piston
means 3 upwardly flows, towards the pressure room 5,
by means of opening 11 having diameter lower than that
of the bore 9 and to that of the enlargement means and
slightly higher than that of the stem 7 crossing it. In this
way the inner mouth of the opening 11 is defined by the
inner abutment 10.

[0018] The lifting means 23 include a floating piston
means 13 fixed at the upper end of the stem 7 and sliding
in a respective cylinder 14. The floating piston 13 divides
the cylinder 14 into two opposite chambers supplied by
respective ducts 15, 16 feeding an operating pressurized
fluid flowing into the ends of said cylinder 14.

[0019] Therefore the cylinder 14 of the floating piston
means 13 is of the double-acting type with each end fed
by a respective duct 15, 16 but, as an alternative, the
invention provides that the single lower chamber is
equipped with a respective duct 16. In such a case the
lifting means 23 would be able only to move upwardly
the plunger piston means 3, that is in the rest condition,
while the translation of the enlargement means 8 down-
wardly in the lower locking condition that is operative, is
entrusted to the plunger piston means at the beginning
of the operation. Also in this case the downwardly push-
ing force is produced by the plunger piston means 3.
[0020] The stem 7, the longitudinal bore 9, the floating
piston means 13, the double acting cylinder 14 and the
stem 7, are coaxial.

[0021] Generally,itissufficientto allow thatthe plunger
piston means 3 and the respective pad 2 have a stroke
of about 10 mm and therefore the difference between the
longitudinal extensions of the floating piston 13 and of
the respective cylinder 14 is of about 10 mm. To increase
the free stroke ofthe pad is sufficient, for example, length-
en the longitudinal extension of the cylinder of the floating
piston.

[0022] Asanalternative of the oscillating piston, is pro-
vided that the lifting means 23 are of the electromagnetic
type and may include a linear actuator with output trans-
lating shaft or arm fixed to the stem 7 or in single body
with this latter.

[0023] The pad 2 has a stop rotation pin 18 parallel to
the plunger piston means 3 and slidingly engaged into a
respective housing 19 obtained in a cylinder 4 support
of the plunger piston means 3.

[0024] The end portion, flowing in the pressure room
5, of the duct 12 is coaxial to the stem 7.

[0025] Eachdevice 1 canbe separated fromthe others
or associated to all or part of the other devices controlling
all sectors forming the pad. In particular the device can
comprise at least one supporting body that is common
with a plurality of devices 1. The body is monolithic and
joins the devices 1 of all pad sectors forming the pad or
sub-assemblies thereof. More bodies can be reciprocally
joined, by means of support beams, for making a com-
plete pad.

[0026] The number of pad sectors can be any, for ex-
ample it is possible to have 60 devices with the same
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number of sectors of a pad for a nominal working width
of 1350 mm or 48 sectors for the working width of 1100.
Pads consisting of 42 sectors for the width 1350 are pro-
vided and of 35 sectors for the width 1100.

[0027] The pad with 60 sectors can have 5 bodies,
everyone with 12 devices for the same number of sectors,
the pad with 48 sectors can be of 4 bodies, everyone with
12 devices for the same number of sectors. A pad with
48 or with 35 sectors can have 48 or 35 devices kept
together by one or more beams.

[0028] Forthe pad operation, the ducts 12, 15, 16 can
be opened and closed by respective electro-valves con-
trolled by a control means of each device 1, fixed to the
same device 1, or by a remote and centralized single
control means.

[0029] A possible operation of the device, starting from
the rest raised condition in which the single lower cham-
ber of the cylinder 14 of the floating piston means 13 is
under pressure, provides that the pressure of the upper
chamber of the cylinder 14 of the floating piston means
13 is progressively increased by getting over the pres-
sure of the lower chamber and translating downwardly
the floating piston 13 and the enlargement means 8. The
raising of the pressure in the pressure room 5 of the cyl-
inder 4 of the plunging piston 3 produces the pushing
force transmitted by the same plunging piston 3 to the
pad or its sector 2 and from this latter to the abrasive
means and to the element to be worked. Near the terminal
border of element to be worked, the pad is lifted by con-
necting the duct 15, of the upper chamber of the cylinder
14 of the floating piston means 13, with the pressure of
the external environment.

[0030] In the variant of the device of figure 3, the duct
12 feeding the pressure room 5 of the cylinder 4 of the
plunging piston 3 is connected, by means of valve means
20, with two gas sources with different pressures P1. P2.
[0031] The valve means 20 commute the pushing
pressure, transmitted by the pad or pad sector 2 to the
abrasive means and to the element P to be polished, by
means of a pneumatic ring seal 21.

[0032] The operation of the variant of the device of
figure 3 differs from that previously described because
of the exercised force from the pad can assume two dif-
ferent intensities.

[0033] An advantage of this invention is to supply a
pushing device for a pad of a polishing machine fit for
working with very low grinding forces and with regular
movements and without jamming in order to uniformly
smooth both flat panels and strongly irregular panels.
[0034] Other advantage consists in that the device can
be used in the longitudinal and transversal pads.
[0035] Additional advantage consists in that the device
can be used in grinding machines for elements of any
material.
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Claims

Pushing device for a pad, or pad sector (2), of a pol-
ishing machine, provided for pushing an abrasive
means (A) against an element to be polished (P),
said device (1) is characterized in that it comprises
a plunger piston means (3) sliding in a respective
cylinder (4) and that delimits, in cooperation with the
head of said cylinder (4), a pressure room (5) fed,
by means of a duct (12), with a pressurized gas for
pushing the plunger piston means (3), said pad or
pad sector (2) is fixed to the plunger piston means

A).

Device according to claim 1 characterized in that
the plunger piston means (3) is of the kind without
seals and that the interspace between said plunger
piston means (3) and the respective cylinder (4) al-
lows the passage of a slight or negligible air flow.

Device according to claim 1 characterized in that
the free end of the cylinder (4) is provided with a low
friction seal means sliding on the plunger piston
means (3) for avoiding the durst incoming.

Device according to claim 1 characterized in that
it comprises stroke stop means (6) fit for stop the
stroke of the plunger piston means (3) in the direction
opposite to the pressure room (5) up to an arrest
condition; said stroke stop means (6) being mobile
and operated by lifting means (23) between an op-
erating external condition, in which the stroke stop
means (6) allows the maximum stroke of the plunger
piston means (3) up to the arrest condition, and an
inner rest condition in which the stroke stop means
(6) stops the plunger piston means (3) against, or
close to, the head of the cylinder (4).

Device according to claim 4 characterized in that
the stroke stop means (6) comprises a stem (7) one
end of which has an enlargement means (8) sliding
inside a longitudinal bore (9) of the plunger piston
means (3) and provided for matching an inner abut-
ment (10) of the longitudinal bore (9) at least in the
arrest and inner rest conditions, were the stem (7),
the longitudinal bore (9) and the plunger piston
means (3) are coaxial.

Device according to claim 5 characterized in that
the longitudinal bore (9) of the plunger piston means
(3) flows towards the pressure room (5) by means
of an opening (11) whose diameter is smaller than
that of the bore (9) and that of the enlargement
means (8) and slightly bigger than that of the stem
(7) crossing it, the inner mouth of the opening (11)
being defined by the inner abutment (10).

Device according to claim 5 or 6 characterized in
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10.

11.

12.

13.

14.

15.

that the lifting means (23) includes a floating piston
means (13) fixed to the stem (7) and sliding in a re-
spective cylinder (14) fed of at least a duct (15, 16)
feeding an operating pressurized fluid flowing in at
least one end of said cylinder (14).

Device according to claim 7 characterized in that
the cylinder (14) of the floating piston means (13) is
of the double acting type with each end fed by a
respective duct (15, 16) where the floating piston
means (13), the double acting cylinder (14) and the
stem (7) are coaxial.

Device according to claim 5 characterized in that
the lifting means (23) includes a linear actuator hav-
ing a translating output stem or arm fixed to the stem
(7) or integral with the latter, said linear actuator of
the lifting means (23) being of electromagnetic kind
or the like.

Device according to any of the preceding claims
characterized in that the pad or pad sector (2) is
fixed to the end of the plunger piston means (3) op-
posite to the pressure room (5) by means of threaded
means (17).

Device according to any of the preceding claims
characterized in that the pad or pad sector (2) has
a stop rotation pin (18) parallel to the plunger piston
means (3) and engaged, in a sliding manner, in a
respective housing (19) carried out in a support for
the cylinder (4) of the plunger piston means (3).

Device according to claim 5 characterized in that
the end portion of the duct (12), flowing into the pres-
sure room (5), is coaxial with respect to the stem (7).

Device according to claim 5 characterized in that
the duct (12) is connected with two gas sources at
different pressures (P1, P2) by means of valve
means (20) fit for switching the pushing pressure of
the pad or pad sector (2) against the abrasive means
(A) and against the element to be polished (P).

Device according to claim 13 characterized in that
the valve means (20) includes a pneumatic ring seal
(21) for switching the pushing pressures.

Device according to any of the preceding claims
characterized in that it includes at least a single
supporting body for a plurality of devices (1), said
body being monolithic made and fit for joining all the
devices (1) of all the pad sectors that forms the pad
or subset thereof.
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