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) We, NitTro Boseki Co. L1p., a
Japanese company, of No. 1, Aza Higashi,
Gonome, Fukushima-shi, Fukushima,
Japan, do hereby declare the invention,

5 for which we pray that a patent may be

granted to us and the method by which
it is to be performed, to be particularly
described in and by the following state-
ment: —

10  This invention relates to a strand cutting
‘device for a continuous glass fibre winding
apparatus wherein a fully wound spool is
rotationally indexed to a standby position
and simultaneously replaced by an empty

15 spool, and in which the glass fibre strand

bridging the loaded and empty spools is

cleanly severed to enable the removal of

the loaded spool and its replacement by a

new empty spool.

In a conventional continuous strand
winding apparatus, a loaded or fully wound
spool is moved from the winding position
to a standby position and replaced by an
empty spool, and the strand length that is
- 25 thus formed between the end sections of

the spools must therefore be cut so that

the winding operation may continue on
the new or empty spool. In the prior art
such strand cutting has been implemented

30 by applying tension to the bridging strand,

as by changing the relative rotational speeds

of the two spools using a brake on the
empty spool, or by applying a cutting edge
to the strand. Both methods require an

35 intricate and costly turntable mechanism,

however, and are further disadvantageous

in that they cause the severed ends of the
strand to become markedly fluffed and
split. ' » :

According to the invention, in a con-
tinuous glass fibre strand winding appa-
ratus comprising a turntable, at least a pair
of rotatably driven spools mounted on the
turntable at winding and standby positions,

45 means for continuously supplying a glass
fibre strand to the spool at the winding
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position for winding thereon, means for
rotating the turntable when the spool at
the winding position becomes fully loaded
thereby to index the loaded spool from, 50
and the empty spool from the standby posi-
tion to, the winding position, and simul-
taneously to form a bridge strand between
the loaded and empty spools, and means
for severing the bridge strand to enable 55
continued winding on the empty spool; the
severing means is characterised by a nozzle
disposed adjacent the bridge strand and
oriented such that a water jet supplied, in
use, therefrom laterally strikes the bridge 60
strand in a direction substantially perpen-
dicular to the strand; and means for supply-
ing pressurized water to the nozzle in syn-
chronization with the rotation of the turn-
table. 65
The invention also includes a method of
continuously winding glass fibre strand
utilising at least a pair of rotatably driven
spools at winding and standby positions,
the method comprising continuously 70
supplying a glass fibre strand to the spool -
at the winding position for winding there-
on; indexing the spools when the spool at
the winding position becomes fully loaded
thereby to index the loaded spool from, 75
and the empty spool from the standby posi-
tion to, the winding position, and simul-
taneously-to form a bridge strand between
the loaded and empty spool; and severing
the bridge strand, to .enable continued 80
winding on the empty spool, by causing
a water jet to strike the bridge strand
in a direction substantially perpendicular
to the strand. _
According to this invention it is there- 85
fore unnecessary to establish a rotational
speed difference between the loaded and
empty spools, and no strand cutting edge
is necessary. The application of a water jet
to the length of the strand bridging the 90
two spools produces a sharp cut-off and

“avoids any lateral fluffing or end splitting
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perpendicular to the strand direction. The
overall construction of the cutting device
is -thus relatively simple, and does not in

-any way interfere with the structure or

functioning of the turntable or other in-
dexing mechanism.

In the accompanying drawings: —

Figure 1 shows a plan view of a glass
fibre strand cutting and winding apparatus
according to this invention, and

Figure 2 shows a perspective view of the
apparatus of Figure 1.

Referring to the accompanying draw-
ings, an outer end surface 2 of a turntable
1 is divided into two symmetrical areas or
work stations by a separator 3, although
three or more such areas could also be pro-
vided. Winding spools 4, 5 of the cage
bar type are removably mounted on the
turntable at each of the respective work
areas. The turntable 1 is intermittently
rotated 180° by a driven shaft 6 such that
when one of the spool mounts is at a strand
winding position the other spool mount is
at a standby position. Thus, when a spool
becomes fully wound at the winding posi-
tion it is rotated or advanced to the stand-
by position and simultaneously replaced by
an empty spool at the winding position. The
spools 4 and 5 are each rotated in a clock-
wise winding direction by respective drive

devices 7 and 8.

Reference numeral 9 designates a strand
traversing or level wind device, and refer-
ence numeral 10 designates a strand guide
device that operates to guide the incoming
strand 12 onto an end section 13 of the
spool 5 when the latter becomes fully
wound. At approximately the same time the
turntable drive is actuated to rotate the
loaded spool 5 to the standby position and
simultaneously deliver an awaiting empty
spool 4 to the winding position. Such turn-
table rotation or indexing automatically in-
troduces the strand 12 to the end section 11
of the new spool 4, whereat it forms a
bridging strand length 16 spanning the gap
between the ends of the spools 4, 5. The
end sections 11, 13 comprise reduced dia-
meter portions of the spools.

As in the conventional device, the end
surface of the separator 3 is recessed from

‘the end surfaces 14 and 15 of the spools

4 and 5, respectively, so that the strand 12
can be bridged in a straight line between
the end sections 11, 13 as the turntable 1
is being rotated. After the strand bridge
16 is severed the loaded spool 5 at the stand-
by position is removed and replaced by an
empty or new spool. The cut ends of the
strands adhere to their respective spools
owing to both the laminar circular air flow
established around the peripheral surfaces

of the rapidly turning spools and stickiness

caused by the lubricants and coating agents

applied to the glass flbers during their
draw forming. ' ’
The strand bridge is cut-off during the
continuous winding operation by a water
jet 18 from a nozzle 17 disposed perpen-
dicular to the direction of the strand bridge,
whereby the water jet impinges on the
strand bridge at a right angle. :
The nozzle 17 is fixedly secured to the
frame of the apparatus by a supply pipe
19 connected to a pressurized water source
(not shown). The water supply is actuated
by a control device (not shown) in synchro-
nization with the intermittent rotation and
stop of the turntable, such that immediately
after the turntable becomes at rest, as
shown in FIG. 2, he water jet is initiated.
Reference numeral 20 designates an
apertured pipe for jetting cleaning water
onto the concave sidewalls 21 or.22 of
the separator 3. Lubricants, surface coat-
ing agents, etc. applied to the glass fibre
strand during its draw forming operation
are liable to adhere to the sidewalls of the
separator during winding, and frequent
cleaning is thus required. It is preferable
to avoid wetting the strand being wound
during the cleaning operation, whereby the
pipe 20 is mounted parallel to the separator
3 at the standby position so that the water
jets 23 only strike the sidewall 21 thereat.
The mechanism whereby the strand 16 is
cleanly severed by the water jet 18 in a
perpendicular sectional plane is not fully

-understood, although it is believed prob-

able that the cutting action derives from
the low shear force resistance property of
glass fibres.

The cutting of the strand is independent
of the tension applied to the strand bridge
16, and is effected as long as the strand
bridge is laid in a straight line between
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the two spools. Thus, the cutting action -

takes place even though the two spools
are rotated at equal speeds. This avoids
a drawback of the prior art tension sever-

110

ing method, whereby the empty spool must

be braked and thereafter brought up to
full winding speed again, which disrupts

the smooth continuity of the winding
operation.
Various experiments were conducted

winding glass fibre strands having weights
of 80, 160 and 320 gms./km. under the
conditions set forth below.

First, the inside diameter of the nozzle
17 was set at 8 mm, the distance between
the end of the nozzle and the strand bridge
16 was 370 mm, and the water jet was
allowed to strike the strand bridge under
a pressure of 1.5-2.0 kg/cm?: All of the
different size strands were sharply severed
in 3-5 seconds by the water jet, and there-
after continued to be wound on the empty
spools. :
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When the inside diameter of the nozzle
was reduced to 3 mm the strands could not
be cut because of an insufficient quantity
of water. When the nozzle diameter was

5 increased to 5 mm cutting could be
achieved, but it was necessary precisely to
control the direction of the water jet such
that it was -accurately centered on the
strand bridge 16.

10 In contrast, when the nozzle diameter
was increased to more than 10 mm the
quantity of water was too great, as a
result of which the severed strand was
caused to swing and it was impossible to

15 wind it on the empty spool.

At the stated water pressure, the best
results were thus obtained with an inside
nozzle diameter on the order of 8§ mm.

When the distance between the end of
the nozzle and the strand bridge was re-
duced to 250 mm the water jet pressure
was too high, whereby the severed strand
was caused to swing and it could not be
wound on the empty spool. On the other
25 hand, when the distance was set at 450

mm the water jet pressure was too low to
achieve efficient strand cutting. Thus, with
the given water pressure and nozzle dia-
meter parameters, the most suitable dist-

30 ance between the end of the nozzle and

the strand bridge was found to be 300-400

20

mm.

WHAT WE CLAIM 1S: —

1. A continuous glass fibre strand wind-
35 ing apparatus comprising a turntable, at
least a pair of rotatably driven spools
mounted on the turntable at winding and
standby positions, means for continuously
supplying a glass fibre strand to the spool
at the winding position for winding there-
on, means for rotating the turntable when
the spool at the winding position becomes
fully loaded thereby to index the loaded
spool from, and the empty spool from the
45 standby position to, the winding position,
and simultaneously to form a bridge strand
between the loaded and empty spools, and
means for severing the bridge strand to
enable continued winding on the empty
spool, wherein the severing means is
characterised by a nozzle disposed adjacent
the bridge strand and oriented such that a
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water jet supplied, in use, therefrom later-
ally strikes the bridge strand in a direction
substantially perpendicular to the strand; 55
and means for supplying pressurized water
to the nozzle in synchronization with the
rotation of the turntable.

2. Apparatus according to claim 1,
wherein the inside diameter of the nozzle
is approximately 8 mm, the water supplied
thereto is at a pressure of from 1.5 to
2.0 kg/cm? and the distance between the
end of the nozzle and the strand bridge is
from 300 to 400 mm.

3 Apparatus according to claim 1, sub-
stantially as described with reference to the
accompanying drawings.

4. A method of continuously winding
glass fibre strand utilising at least a pair 70
of rotatably driven spools at winding and
standby positions, the method comprising
continuously supplying a glass fibre strand
to the spool at the winding position for
winding thereon; indexing the spools when 73
the spool at the winding position becomes
fully loaded thereby to index the loaded
spool from, and the empty spool from the
standby position to, the winding position,
and simultaneously to form a bridge strand 80
between the loaded and empty spools; and
severing the bridge strand, to enable con-
tinued winding on the empty spool, by
causing a water jet to strike the bridge
strand in a direction substantially perpen- 85
dicular to the strand. :

5. A method according to claim 4,
wherein the jet is produced by supplying
water at a pressure of from 1.5 to 2.0 kg/
cm?® to a nozzle having an inside diameter 90
of approximately 8 mm; and the distance
between the end of the nozzle and the
strand bridge is from 300 to 400 mm.

6. A method according to claim 4, sub-
stantially as described with reference to 95
the accompanying drawings.

7. A spool which has been wound with
a glass fibre strand by a method according
to any one of claims 4 to 6.

For the Applicants:
GILL, JENNINGS & EVERY,
Chartered Patent Agents,

53 to 64 Chancery Lane,
London, WC2A 1HN.
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This drawing Is a reproduction of
1 SHEET the Original on a reduced scale
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