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(54) Tufting tool for an apparatus for producing brushes or brooms

(57) A punch (P’) for an apparatus for manufacturing
brushes or brooms comprises a punch body (1) fixed to
a slide element (2) movably guided inside a guide body
(3) in a sliding direction (Z), said punch body (1) com-
prising a channel (4) suitable for receiving a group of
bristles (S) intended for being fixed to a bristle-holding
body and a resting zone (7) intended for receiving said
group of bristles (S) before it is inserted into said channel
(4), said resting zone (7) being situated at an inlet end
(5) of said channel (4), characterised in that said resting
zone (7) comprises at least a first revolving element (9)
and a second revolving element (10) that are situated in
positions that are substantially diametrically opposite
said inlet end (5).
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Description

[0001] The present invention relates to a punch for an
apparatus for producing brushes or brooms, in particular
a punch intended for inserting groups of bristles into a
bristle-holding body of a brush or broom.
[0002] In the prior art punches are known for appara-
tuses for producing brushes or brooms, comprising a
punch body fixed to a slide that is slidable inside a guiding
body along a work direction, that, depending on the type
of apparatus, can be substantially vertical or substantially
horizontal. The punch is provided with a central channel
into which is inserted and folded in a substantially "U"
shape a group of bristles to be inserted into a suitable
seat in a bristle-holding body of a brush or broom.
[0003] The group of bristles is inserted by transversely
resting the group of bristles in a resting zone at an inlet
end of the central channel of the punch such that a central
zone of the group of bristles is positioned at said inlet end.
[0004] The group of bristles is pushed into the central
channel of the punch by a pushing element that acts on
said central zone of the group of bristles, causing the
folding thereof in a U shape and the insertion thereof into
said central channel.
[0005] Subsequently, the punch, through the slide, is
slided in the work direction until the outlet end of the cen-
tral channel of the punch, opposite the inlet end, is
brought into contact with the bristle-holding body. When
said outlet end comes into contact with the bristle-holding
body, the pusher pushes the group of bristles folded in
a "U" shape against the bristle-holding body until the
group of bristles is inserted into a seat made in the bristle-
holding body. Lastly, the punch is removed from the bris-
tle-holding body, such that the group of bristles is de-
tached from the punch and remains planted in the bristle-
holding body.
[0006] When the groups of bristles are pushed inside
the central channel of the punch, they rub with great fric-
tion against the surface of the resting zone and against
the edges of the inlet opening of the central channel of
the punch, causing progressive damage thereto. This
damage is particularly rapid when groups of bristles are
used that are coated with abrasive material, for example
to make abrasive brushes. This makes the live of the
punch very short, which has to be replaced frequently,
which causes the arrest of the apparatus for the time
required to replace the damaged punch or punches, with
consequent loss of productivity and high running costs.
[0007] An attempt has been made to overcome the
aforesaid drawback by making the aforesaid surface and
the edges of the inlet opening of the central channel of
the punch with inserts in hard metal, for example sintered
inserts that noticeably increase the cost of the punch.
[0008] Although the use of inserts made of hard metal
extends the life of the punch they do not increase the life
of the punch in a satisfactory manner and, in all cases,
when the inserts have been worn by the bristles coated
in abrasive material, they need to be replaced. Replacing

the inserts, which is also known as punch regeneration,
is a costly operation.
[0009] The present invention aims to provide a punch
for an apparatus for manufacturing brushes or brooms
that has a life that is noticeably greater than that of known
punches and entails small regeneration costs.
[0010] According to the present invention a punch is
provided for an apparatus for manufacturing brushes or
brooms comprising a punch body fixed to a slide element
movably guided inside a guiding body, said punch com-
prising a central channel suitable for receiving a group
of bristles intended for being fixed to a bristle-holding
body, a resting zone intended for receiving said group of
bristles before it is inserted into said central channel, said
resting zone being situated at an inlet end of said central
channel, characterised in that said resting zone compris-
es at least a first revolving element and a second revolv-
ing element that are situated in positions that are sub-
stantially diametrically opposite said inlet end.
[0011] Owing to the invention, wear to the punch is
drastically reduced in said resting zone.
[0012] In fact, when a group of bristles is rested in said
resting zone and is introduced into the central channel
of the punch, it slides above the revolving bodies that
start to rotate, minimising friction with the group of bris-
tles. This means that the wear of the revolving bodies
due to the contact thereof with the groups of bristles is
also minimised, with a consequent noticeable increase
in the life of the punch.
[0013] Further, when the revolving bodies are worn,
the replacement thereof it simple and not costly.
[0014] The invention will be disclosed below merely by
way of non limiting example with reference to the at-
tached drawings, in which:

Figure 1 is a side view of a punch according to the
prior art;
Figure 2 is a partially sectioned view of the punch of
Figure 1;
Figure 3 is a view like that of Figure 1, relating to a
punch according to the invention;
Figure 4 is a partially sectioned view of the punch of
Figure 3.

[0015] In Figures 1 and 2 there is shown a punch P
according to the prior art that comprises a punch body 1
fixed to a slide element 2 that is slidable inside a guiding
body 3 in a work direction Z.
[0016] In the punch body 2 a channel 4 is obtained that
has an axis coinciding with said direction Z. The channel
4 is provided with an inlet opening 5, through which a
group of bristles S to be fixed on a brush body (not shown)
can be fixed, and with an outlet opening 6 through which
a group of bristles S inserted into the channel 4 is pushed
out of the channel 4 to be fixed onto said brush body.
[0017] At the inlet opening 5 a resting zone 7 is pro-
vided on which a group of bristles S can be rested before
being introduced into the channel 4.
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[0018] The group of bristles S is introduced into the
channel 4 by a pushing element 8 that is slidable in said
direction Z that, by acting on a central zone of the group
of bristles S, pushes the group of bristles S into the chan-
nel 4, progressively folding the group of bristles S into a
U-shaped configuration. The pushing element 8 further
inserts the group of bristles S into the brush body.
[0019] In Figure 2 a continuous line shows a group of
bristles S resting on the resting surface 7 of the punch
body 2, before the group of bristles S is inserted into the
channel 4, whilst a dashed line shows the same group
of bristles S in an initial step of insertion into the channel
4 and at the end of the insertion into the channel 4.
[0020] During insertion into the channel 4, the group
of bristles S slides on the resting surface 7 and on the
edge of the inlet opening 5 of the channel 4. This causes
wear to the resting surface 7 and to the edge of the inlet
opening 5, which wear is particularly rapid when bristles
are used that are coated in abrasive material, thus dras-
tically reducing the life of the punch P.
[0021] This problem of rapid wear is resolved in a
punch P’ according to the invention, shown in Figures 3
and 4. The punch elements P’ corresponding to the punch
elements P according to the prior art are indicated by the
same reference numbers.
[0022] In a punch P’ according to the invention a first
revolving element 9 and a second revolving element 10
are provided that are arranged at the inlet opening of the
channel 4, in positions diametrically opposite said open-
ing 5. The first revolving element 9 comprises a first roller
9’ mounted in a freely rotatable manner on a first pivot
11 inserted into the body 1 of the punch P’ in a direction
substantially perpendicular to said axis Z. The second
revolving element 10 comprises a second roller 10’
mounted in a freely rotatable manner on a second pivot
12 inserted into the body 1 of the punch P’ in a direction
substantially perpendicular to said axis Z.
[0023] The first revolving element 9 and the second
revolving element 10 constitute the resting zone on which
the group of bristles S is rested before being introduced
into the channel 4.
[0024] The first roller 9’ and the second roller 10’ are
made of a material that is highly resistant to wear, for
example hardened steel.
[0025] In order to be inserted into the channel 4 of the
punch body 1, a group S of bristles is rested on the rollers
9’, 10’ to be subsequently pushed inside the channel 4
by the pushing element 8. During this operation, the
group of bristles S slides on the rollers 9’, 10’ rotating the
rollers 9’, 10’ around the respective pivots 11, 12. In this
manner between the group of bristles S and the rollers
9’, 10’ there is only rolling friction, the value of which, as
is known, is significantly less than the friction value of
sliding, as occurs in a punch P according to the prior art
between the group of bristles S, the resting surface 7 and
the edges of the inlet opening 5 of the channel 4.
[0026] Consequently, the rollers 9’, 10’ are subject to
much slower wear than wear to the resting surface 7 and

the edges of the inlet opening 5 that occurs in a punch
P according to the prior art. This causes a significant
increase in the length of the life of the punch body 1.
[0027] Further, when the degree of wear to the rollers
9’, 10’ makes it necessary to regenerate the punch P’,
the regeneration operation can be conducted rapidly and
at very low cost inasmuch as it is sufficient to replace the
rollers 9’, 10’, which occurs simply by detaching the pivots
11, 12 from the punch body 1, replacing the rollers 9’, 10’
and reintroducing the pivots 11, 12 into the body 1 of the
punch P’.
[0028] In the practical embodiment, the materials, the
dimensions and the constructional details can be differ-
ent from those indicated but be technically equivalent
thereto, without thereby fall outside the scope of the
present invention, as defined by the claims.

Claims

1. Punch (P’) for an apparatus for manufacturing brush-
es or brooms, comprising a punch body (1) fixed to
a slide element (2) guided movably inside a guiding
body (3) in a sliding direction (Z), said punch body
(1) comprising a channel (4) that is suitable for re-
ceiving a group of bristles (S) that is suitable for being
fixed to a bristle-holding body and a resting zone (7)
intended for receiving said group of bristles (S) be-
fore it is inserted into said channel (4), said resting
zone (7) being located at an inlet end (5) of said
channel (4), characterised in that said resting zone
(7) comprises at least a first revolving element (9)
and a second revolving element (10) located sub-
stantially diametrically opposite said inlet end (5).

2. Punch (P’) according to claim 1, wherein said first
revolving element (9) comprises a first roller element
(9’) mounted in a freely rotatable manner on a first
pivot (11), fixed to said punch body (1).

3. Punch (P’) according to claim 2, wherein said first
pivot (11) is fixed to said punch body (1) in a direction
substantially perpendicular to said sliding direction
(Z) of said slide element (2).

4. Punch (P’) according to any preceding claim, where-
in said second revolving element (10) comprises a
second roller element (10’) mounted in a freely ro-
tatable manner on a second pivot (12) fixed to said
punch body (1).

5. Punch (P’) according to claim 4, wherein said second
pivot (12) is fixed to said punch body (1) in a direction
substantially perpendicular to said sliding direction
(Z) of said slide element (2).

6. Punch (P’) according to any one of claims 2 to 5,
wherein said first roller element (9’) and said second
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roller element (10’) are made of a material having
great resistance to wear.
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