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(57) Abrégée/Abstract:
Method and device for inserting synthetic fibres into a surface, wherein a fibre is unwound from at least one roll. The fibre Is
transported through a tube to a position under an insertion element by mans of an air flow and subseguently cut off to a desired
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(57) Abrege(suite)/Abstract(continued):
length. The fibre Is then pressed into the surface by means of an inserting element. The fibre I1s cut off by means of an element

which Is rotatable about an axis, which element is provided with a passage which Is co-axial with the tube In a first position of the
rotatable element and which includes an angle with the tube In a second position of said rotatable element, in which position the

fibre Is cut off.
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(57) Abstract: Method and device for inserting synthetic fibres into a surface, wherein a fibre is unwound from at least one roll.

¥ The fibre is transported through a tube to a position under an insertion element by mans of an air flow and subsequently cut off to

a desired length. The fibre is then pressed into the surface by means of an inserting element. The fibre is cut off by means of an
element which is rotatable about an axis, which element is provided with a passage which is co-axial with the tube in a first position
of the rotatable element and which includes an angle with the tube in a second position of said rotatable element, in which position

the fibre is cut off.
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1

Method for inserting synthetic fibres into a surface, as well as a device for

carrying out the same

The invention relates to a method for inserting synthetic fibres into
a surface, wherein a fibre is unwound from at least one roll, said fibre is transported
through a tube to a position under an insertion element by means of an air flow,
after which the fibre is cut off to a desired length, whereupon the fibre is pressed
Into the surface by means of an insertion element.

The invention furthermore relates to a device which is suitable for
carrying out such a method.

In a device of this kind, which is known from US-A-3,937,158, a
fibre which has been unwound from a roll is passed through a tube and positioned a
desired length beyond the insertion element by means of specific guiding and
clamping devices.

Each tube of the known device comprises at least two tube
members which are movable relative to each other, wherein a knife can be moved
between the tube members when said tube members are being moved apart. The
fibre that extends through the tube is cut off by means of said knife. One drawback
of such a method for cutting off fibres is that there is a risk of a fibre end getting
wedged between the two tube members when said tube members are moved back
towards each other, as a result of which further transport of the fibre is no longer
possible. Furthermore there is a possibility of dirt finding its way into the tube
members when the tube members are spaced apart. Furthermore there is a risk of
operating staff injuring themselves on the knife in this position of the tube members.

The preamble of the independent claims 1 and 4 are based on US-
A-3.800.642. The device as known from US-A-3.800.642 comprises a rotatable
element which is provided with a passage. A fibre is introduced in said passage and
the element is being rotated whereby the fibre is cut off near both ends of the
passage. Then the fibre goes through a ducting passage extending under an angle
with a tube through which the fibre is being inserted into the passage of the
rotatable element. The length of the fibre is therefore limited to the length of the
passage.

The object of the invention is to provide a method and a device
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wherein the fibre can be cut off in a simple manner.

This objective is accomplished with the method according to the
invention in that for cutting the fibre only on one side, said tube comprises on side
of the rotatable element a larger diameter than on the other side of the rotatable
element.

Rotation of the element causes the fibre to be cut off by the edge of
the passage and the edge of the tube. When the element is returned to the original
position, an uninterrupted passage through the tube is obtained again. Thus a
correct guidance of the fibre is ensured. As a result of the presence of the tube and
the rotatable element, a substantially completely closed system is obtained, wherein
substantially no dirt can penetrate and wherein the risk being injured upon cutting of
the fibre is excluded. Further, the diameter of the tube member on one side of the
rotatable element is larger than that of the tube member on the other side of the
rotatable element. This makes it possible to ensure that the fibre is only cut off near
the transition between the element and the tube member having the smaller
diameter, whilst the fibre is not cut off near the transition between the tube member
having the larger diameter and the element.

One embodiment of the method according to the invention is
characterized in that the device furthermore comprises a guide tube which is co-
axial with the tube, which guide tube is positioned on a side of the tube remote from
the insertion element and which is axially movable with respect to the tube from a
first position, in which a substantially uninterrupted passage between the tubes is
provided, to a second position, in which a passage for the insertion element is
provided.

The presence of the movable guide tube likewise ensures a correct
guidance of the fibre.

Such guidance is in particular important when the fibre is
transported by means of an air flow, since the absence of an effective guidance
might lead to uncontrolled fibore movement under the influence of the air flow.

The air flow ensures that the fibre remains elongate and clear of the
walls of, for example, a tube. This enables easy transport of the fibre, without there
being a need to take hold of the end of the fibre.

As soon as the fibre extends sufficiently far beyond the insertion
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element, the fibre is cut off and pressed into the surface.

Another embodiment of a method according to the invention is
characterized in that the fibre is passed through a venturi device, wherein the air
flow that carries the fibre is generated in the venturi device.

The venturi device makes it possible to generate a desired air flow
In an efficient manner.

Another object of the invention is to provide a device by means of
which fibres can be processed in a more efficient manner.

This objective is accomplished with the device according to the
invention in that the diameter of the tube on one side of the rotatable element is
larger than the diameter of the tube on the other side of the rotatable element.

The length of fibre to be cut off can be varied in a relatively simple
manner by means of such tube in combination with the rotatable element.

The invention will now be explained in more detail with reference to
the drawings, wherein:

Figures 1A and 1B are a top plan view and a side elevation,
respectively, of a device for inserting synthetic fibres into a surface,

Figure 2 is a larger-scale view of the portion |l of the side elevation
of Figure 1B, which shows a fibre cutting device comprising a knife;

Figure 3 is a larger-scale view of the portion lll of the side elevation
of Figure 2;

Figure 4 is a larger-scale view of the portion IV of the side elevation
of Figure 2;

Figure S is a larger-scale view of the portion of the side elevation of
Figure 1B of one embodiment of a device comprising a cutting device according to
the invention; and

Figures 6 and 7 are side elevations of a second embodiment of a
device according to the invention.

Parts corresponding to each other are indicated by the same
numerals in the figures.

Figures 1A and 1B are a top plan view and a side elevation,
respectively, of a device 1 for inserting synthetic fibres into a surface, which

comprises a frame 3 supported by caterpillar tracks 2. Frame 2 rotatably supports a
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number of rolls 4, on which fibres are wound. Associated with each roll 4 is a fibre
insertion device 5, which will be explained in more detail with reference to Figure 2.
The fibre insertion devices 5 are arranged in side-by-side relationship in two parallel
rows, so that two rows of fibres can be simultaneously inserted into the surface with
each go.

Figure 2 is a larger-scale view of the portion |l of the side elevation
of Figure 1B, wherein a single fibre insertion device 5 is shown. Each fibre insertion
device 5 comprises a fibre feed-through tube 6 connected to roll 4, which tube
opens, on a side remote from roll 4, into a feed-through plane 9 between two
opposed wheels 7, 8. Wheels 7, 8 are rotatable in opposed directions as indicated
by arrows P1, P2. A tube 10 is disposed opposite wheels 7, 8, on a side remote
from feed-through tube 6. The central axis 11 of tube 10 lies in feed-through plane
9. One end of tube 10 remote from wheels 7, 8 opens into a venturi device 12,
which will be explained in more detail with reference to Figure 4. A tube 13, whose
central axis 14 coincides with the central axis 11 of tube 10, extends from the
venturi device 12. A fibre cutting device 15, which comprises a knife 17 which is
rotatable about a central axis 16, is provided on a side of tube 13 remote from the
venturi device 12. Disposed on a side of knife 17 remote from tube 13 is a fibre
clamping device 18, which will be explained in more detail with reference to Figure
3. At a location beyond fibre clamping device 18, fibre insertion device 5 includes a
fibre feed-through channel 19, whose central axis 20 coincides with axes 11 and 14.
Fibre feed-through channel 19 terminates in an end plate 21. Disposed between
fibre clamping device 18 and end plate 21 is a fibre insertion device 22, which
comprises a fibre insertion pin 23, which extends transversely to central axes 11,
14, 20. Disposed under fibre insertion pin 23 are the fibre feed-through channel 19,
a guide channel 24 disposed thereunder and an opening 26 in a press-down plate
25. Fibre insertion pin 23 and press-down plate 25 can be moved independently of
each other in a direction indicated by arrow P3 and in a direction opposite thereto
by means of bellows 27, which can be actuated by means of compressed air. Before
explaining the operation of the device 5 that is shown in Figure 2, the fibre clamping
device 18 and the venturi device 12 that are shown in Figures 3 and 4 will first be
described in more detalil.

Figure 3 shows a clamping device 18, which includes a bellows 28
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made of an elastically deformable material, such as rubber, which is disposed In a
chamber 29. A feed-through channel 30, whose central axis coincides with axes 11,
14, 20, extends through chamber 29. Bellows 28 is connected to an air supply
channel 32 at a bottom side remote from chamber 29. By supplying air to bellows 28
via air supply channel 32, the toothed (33) surface 34 of bellows 28 that faces
towards chamber 29 is moved in the direction indicated by arrow P4 towards the
wall 35 of feed-through channel 30. If a fibre extends through feed-through channel
30, said fibre is pressed against the wall 35 of feed-through channel 30 by surface
34. When subsequently surface 34 is moved in a direction opposed to the direction
iIndicated by arrow P4, the fibre will be released again. As is shown in Figure 3, a
gap is present to the left of feed-through channel 30, into which gap the knife 17
can be moved.

Figure 4 shows the venturi device 12, which comprises a holder 36,
which accommodates ends of tubes 10 and 13. The end of tube 10 extends partially
into the end of tube 13. An annular gap 37 is present between tube 10 and tube 13.
Said annular gap 37 opens into an annular air supply chamber 38 on a side that
faces towards tube 10. Air supply chamber 38 is further connected to an air supply
channel 39. Annular gap 37 opens into tube 13 on a side remote from air supply
chamber 38. Compressed air that is being supplied from air supply line 39 is forced
through annular gap 37 via annular chamber 38. As soon as the air exits annular
gap 37, the air in tube 13 will expand, thus exerting a force in the direction indicated
by arrow P5 on the fibre 40 that is present in tube 13, as a result of which fibre 40
will be moved in the direction indicated by arrow P5.

The overall process of inserting a fibre into a surface will now be
explained with reference to Figures 1 - 4.

Frame 3 is moved across a surface that is to be provided with
synthetic fibres by means of caterpillar tracks 2. During said movement, a fibre 40 is
unwound from each roll 4, which fibre is moved between the wheels 7, 8, which
rotate in opposed directions, via feed-through tube 6. Wheels 7, 8 pull fibre 40 from
roll 4. Fibre 40 is introduced into tube 11 on a side remote from feed-through
channel 6 and guided into the venturi device 12. In the venturi device 12, the air
that is supplied via air supply channel 39 exerts a propelling force on fibre 40 in the

direction indicated by arrow P5, as a result of which fibre 40 is guided further in the
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direction indicated by arrow P5. Once rolls 7, 8 have made a desired number of
revolutions, the front end of fibre 40 will be positioned near end plate 21. Then the
fibre 40 is pressed against surface 35 of feed-through channel 30 in the above-
described manner by means of fibre clamping device 18. Following that, fibre 40 is
cut off by means of knife 17 of fibre cutting device 15.

After fibre 40 has been cut off by means of knife 17 of the cutting
device 15, the clamping action that is being exerted on fibre 40 by means of
clamping device 18 is released, after which the fibre 40 will be loose in feed-through
channel 19. Then the pin 23 of fibre insertion device 22 is moved in the direction
indicated by arrow P3, whereby pin 23 presses fibre 40 into the feed-through
channel 24 and through opening 26. Then the fibre is pressed further into the
surface that is present under plate 25 by means of pin 23. Once pin 23 has been
pressed the desired distance into the surface, pin 23 is moved in the direction
opposed to the direction indicated by arrow P3. In order to prevent the surface
being moved in this direction as well, press-down plate 25 is likewise moved in the
direction indicated by arrow P3 by means of bellows 27 when pin 23 is being moved
in said direction, and caused to press down on said surface. Only when pin 23 has
been removed from the surface is plate 25 moved, likewise in the direction opposed
to the direction indicated by arrow P3. Fibre 40 is now disposed in said surface and
device 1 can be moved a desired distance by means of caterpillar tracks 2. While
device 1 is being moved, a fibre 40 is unwound from roll 40 again by means of
rollers 7, 8, and positioned under insertion pin 23 in the above-described manner,
after which a next fibre 40 can be pressed into the surface. In this manner it is
possible to insert a fibre having a length of 43 cm, for example, 20 cm deep into a
surface every three seconds, as a result of which the two fibre ends will each
project 1.5 cm above the surface. The insertion of the fibres into the surface, which
further comprises grass, for example, strengthens the turf. When the grass is cut to
a length of at least 2 cm, the synthetic fibres that are present therein will not form
an impediment when the grass is being mown.

It is possible to move the fibre insertion device 22 towards or away
from fibre cutting device 15. This makes it possible to cut the fibre to any desired
length, depending on the depth to which the fibre is to be inserted into the surface.

Figure 5 shows an embodiment of a device 51 according to the
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invention, which comprises a fibre insertion device 55, which differs from the fibre
insertion device 5 of Figures 1 - 4 on a number of points.

Fibre insertion device 55 comprises a fibre clamping and cutting
device 56, which includes a stationary block 57 and a bar 58 which is rotatably
supported therein. A passage 60 is formed through block §7 and bar 58 in a
direction transversely to central axis 59, the central axis 61 of which coincides with
central axis 14. Bar 58 is connected, via an arm 62, to one end of a rod 64 which is
movable in a pneumatic cylinder 63. Cylinder 63 is pivotally connected to frame 3
on a side remote from arm 62. Fibre insertion device 55 furthermore includes a
guide tube 65, which is disposed on a side of the fibre insertion pin 23 remote from
device 56. Guide tube 65 is reciprocable in the directions indicated by double arrow
P10, from a first position, in which an uninterrupted passage is provided through
tube 13 and tube 65, to a second position as shown in Figure 5, in which a
passageway is clear for fibre insertion pin 23.

The operation of the fibre insertion device 55 is as follows. A fibre
Is introduced into tube 13 by means of rollers 7, 8 and venturi device 12 in a similar
manner as with fibre insertion device 5, and carried onwards to a position near the
end of tube 65. Tube 65 occupies said first position thereby. Then the pneumatic
cylinder 63 is energized, as a result of which rod 64 is moved in the direction
indicated by arrow P11. The movement of rod 64 causes arm 62 and the bar 56
connected thereto to pivot about central axis 59 in the direction indicated by arrow
P12. This pivoting movement brings an edge 66 of passage 60 in bar 58 into
contact with the fibre, as a result of which the fibre is at the same time clamped
down and cut off upon further pivoting of bar 58.

Then bar 58 is pivoted in the direction indicated by arrow P12 by
moving rod 64 in a direction opposed to the direction indicated by arrow P11, until
the passage 60 in bar 58 extends parallel to central axis 14.

After the fibre has been cut off, tube 65 is moved to a second
position, after which fibre insertion pin 23 is moved in the direction indicated by
arrow P3 and the fibre is inserted into the surface.

Figures 6 and 7 show a second embodiment of a fibre clamping and
cutting device 56, wherein arm 62 is pivotable between two stops 70. The bar 58

comprising the passage 60 is thereby moved from the first position, in which
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passage 60 is co-axial with tube 13, to a second position, in which passage 60
includes an angle with tube 13. In this latter position the fibre is clamped down and
simultaneously cut off. In order to ensure that the fibre can only be cut off near the
left-hand side of passage 60, seen in Figures 6 and 7, the diameter d1 of tube 13
near the left-hand side is smaller than the diameter d2 near the right-hand side.

In order to ensure a proper cutting action between the edges of bar
58 and tube 13, cutting device 56 is fitted with a plastic cap 71, by means of which
bar 58 is firmly pressed down on block 57 in radial direction, so that it will abut
firmly against block 57 near cutting edge 66.

Bar 58 remains rotatable about central axis 59 thereby.
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The embodiments of the invention in which an exclusive property or privilege 1s claimed

are defined as follows:

1. A method for inserting synthetic fibres into a surface, wherein a
fibre is unwound from a roll, said fibre is transported through a tube to a position
under an insertion element by means of an air flow, after which the fibre is cut off to
a desired length by means of a rotatable element which is rotatable about an axis,
which rotatable element is provided with a passage which is co-axial with the tube in
a first position of the rotatable element and which includes an angle with the tube in
a second position of said rotatable element, in which position the fibre is cut off,
whereupon the fibre is pressed into the surface by means of an insertion element,
wherein for cutting the fibre only on one side, said tube comprises on side of the
rotatable element a larger diameter than on the other side of the rotatable element.
2. A method according to claim 1, wherein a device for inserting
synthetic fibres into a surface furthermore comprises a guide tube which is co-axial
with the tube, which guide tube is positioned on a side of the tube remote from the
insertion element and which is axially movable with respect to the tube from a first
position, in which a substantially uninterrupted passage between the tubes Is
provided, to a second position, in which a passageway for the insertion element Is
provided.

3. A method according to claim 1 or 2, wherein the fibre is passed
through a venturi device, wherein the air flow that carries the fibre is generated in
said venturi device.

4. A device for carrying out a method for inserting synthetic fibres into
a surface, which device comprises at least one roll on which a fibre is wound, an
unwinding device for unwinding the fibre from said roll, a fibre feed-through device
comprising a tube, a fibre cutting device, an insertion element, a venturi device for
transporting the fibre from the unwinding device by means of an air flow, and a fibre
clamping and cutting device comprising a rotatable element which is rotatable about
an axis, which rotatable element is provided with a passage which is co-axial with
the tube in a first position of the rotatable element and which includes an angle with
the tube in a second position of said rotatable element, wherein the diameter of the

tube on one side of the rotatable element is larger than the diameter of the tube on
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the other side of the rotatable element.

d. A device according to claim 4, wherein the device furthermore
comprises a guide tube which is co-axial with the tube, which guide tube is
positioned on a side of the tube remote from the insertion element and which is
axially movable with respect to the tube from a first position, in which a substantially
uninterrupted passage between the tubes is provided, to a second position, in which
a passageway for the insertion element is provided.

6. A device according to claim 4 or 5, wherein said feed-through
device comprises two opposed wheels which are rotatable in opposed directions,
which wheels are in contact with each other in a feed-through plane, whilst the
venturi device comprises an elongate tube, one end of which is positioned opposite
the two wheels in the feed-through plane.

7. A device according to claim 6, wherein one end of the tube remote
from said wheels is positioned in a further tube, wherein an annular air supply
opening is present between said tubes.

8. A device according to any one of claims 4 to 7, wherein a fibre
clamping device is positioned between the fibre cutting device and the insertion
element.

9. A device according to claim 8, wherein said clamping device
comprises an air-actuated bellows.



CA 02414560 2002-12-23

WO 01/79611 PCT/NL01/00311

1/7

--—._‘...“ 4 <«
g d ™ v
) (© .
AN L
: -, »
s"d” .
v e &%

i A!=' 191 %K

'0- l

-R- 19 1]
> (9 11
.
={ L
"

°.§.%.4

el

| .
anpwanS ai i; - :_
Ewilly
IS ',@ :
1 AT o
N e — |

: T S, T 4+ S S P GEEE G SR ER 6T @ Snnaang
» res——— —— — e — ——— p— ——. —— -

eadlinnlinniinnlinhnaEns=7

\ .
A

gy b ~ b ol el ~ ™~ - g

l—-ﬂh--m“_‘

N/ &\ A\ NN\ o\

LlLlLlllIIILIII

-—:-H--n"_':":'-":'\'"n"“l-\ .
(& /M L r\':I v W71 A7 in% WV I .

l’A‘l’& ELAEA z.;n'mm—l-..,'
T \ATAIMIATATING )/ | e

E ’hm
l

U] /ATy !."!."! YOGS | S
N AR v~|wm—r.|-""

2 !‘llh m: U.)l Vo ) TAV I . © = -
S S e o A 'l}
- . .' ’ - _“‘._____-.
. l!}t it
. ,.A A’ 1;.

‘ ¥ 5N
‘!Ill'nn ht u‘II' N
u.... . s....s.....s.... ‘

\I\J'\l

Illlll I'Lll_m,‘5
2

’ul_‘lﬁj

-——-"’"" .—

\
L
\

L.

1y
&

Y
W\
L\

ob" _l

o I e =) O uUn o0 = '
- .y

----‘

s e g b b ab ot an A A Sy T . e .-
- - -— e — — — - —a - b ad — aad - S - - hd - - -

F16.18B



CA 02414560 2002-12-23

WO 01/79611 PCT/NL01/00311

217

-

| Y

. §
TnyuNHRw’ .

22
5
Z/

[
- ""‘ ‘Ul'. At m

.1'“o-llﬂlm
...... ) U

=
-.____..._-1
Sz il o

rFrrrs « @

(‘ s ;:'ag;'\'l\ 77, '
2. 77 2L crr/u——— |

é P2 1190 P5 1413

SUBSTITUTE SHEET (RULE 26)



CA 02414560 2009-01-08

3/7

E !;s».v.v xxZA 4
zm\““%‘&\wllxs
!' O‘y‘!rl

Taa%al [“i-‘i!i
\ /. J]ll
AT

Tl
’ A 1
=20

/m/

g/

FIG. 3




WO 01/79611

CA 02414560 2002-12-23

bL17

36

__---——--—-"-
.#.- ®

PCT/NL01/00311




CA 02414560 2002-12-23
PCT/NL01/00311

WO 01/79611

on
Lo
o
Lo

RN R NN

A 11

A R, W WA A . U, . W . . W, W . W, . . U, W W . . . Y. U V. . . U, W

BN
G9g H-u

v

1§

SUBSTITUTE SHEET (RULE 26)



CA 02414560 2002-12-23

PCT/NL01/00311

g U4

N
M : @/// ,//// M
i "l :
4.:.“.......u..l.w.._Wv e .li.u:ll..ur/ - - | . = § W
u.m_ o i< NI m
(9 / w

:.)/

I =7 O

{ld-

WO 01/79611



CA 02414560 2002-12-23

PCT/NL01/00311

WO 01/79611

117

LS

N\

AR

1

ARk

//A

)

I\

SUBSTITUTE SHEET (RULE 26)



22

e
O~

[ e val f AT mumenl

A
(=B

-ll-? .\\.\\ N .

\= s
i 2

&l..’l.'

@/ .._u....uuw.

R

o_l_o-l!t.l...loo ar’!dI -. qg’u.

-_,//,,,.//

_n__-_-
-4

ek

M rana

N

N
N
~

-




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - abstract
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - abstract drawing

