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- 1
" FIBER OPENING MACHINE

The present invention relates to breaking or opening
machines of the kind which are used in the textile in-
dustry, mainly to produce fibres from recovered waste
fabric, or to open up new fibres before carding or burr-
Ing.

In machines of this kind, it 1s necessary to hold the
waste or fibres whilst they are acted upon by the teeth
of a swift, and for this purpose different holding sys-
tems are utilised. On of the commonest of these con-
sists of a rubber covered roller which draws the mate-
rial on to a steel trough. Another known system com-
prises two fluted metal rollers. Both these known de-
vices ensure a good grip on the material, but on the

other hand, they have a disadvantage in that they do

not allow the passage of an excess thickness of any
kind, such as a pad of cuttings, representing fifteen to
twenty thicknesses of cloth superposed on each other,
cords with knots, seams or very large tufts of fibrous
material. As regards the component which is used for
the opening up of the waste of fibres, it is generally
composed of a drum clothed with plates covered with
round or flat pomted teeth according to the nature of
the material which is to be treated. The plates them-

selves are made from steel or wood.
It is a major disadvantage of these drums, that the

teeth are relatively fragile, which necessitates their fre-
quent replacement. - |

The present invention has as one of its ebjects a par-
ticularly robust feeding and holding device for the
waste or fibres, and as another object, the provision of
an opening up component which is a toothed cylinder
of novel construction.
- According to one aspect of this invention, a textile
breaking or opening machine of the kind wherein a
feed mechanism delivers the material to a breaking cyl-
inder, has its cylinder formed with a plurality of axially
directed peripheral grooves, and in each groove there
is fitted an assembly of toothed -members fastened to-
gether end to end, the arrangement being such that the

assembly of toothed members is retained within its
axial groove until released therefrom. The axial

grooves and the assemblies of toothed members are
preferably so arranged that each assembly can only be
fitted in or removed from its groove by axial move-

ment. |
Preferably, the toothed members in an assembly are

clamped together by an axially applied compressive
force, and it is preferred to provide spacers fitted be-
tween adjacent toothed members. In a preferred ar-
rangement, the toothed members and the spacers, if
any, are threaded on to a common rod, and screw and
nut clamping means are provided to apply the compres-
sive force.

According to another preferred feature each groove
is formed by a tube having a longitudinal slot in its cy-
lindrical wall, and each toothed member may comprise
a short tube with a tooth projecting radially outwards
therefrom. It is also preferred that each tooth has a
curved profile with a concave cutting edge, and a
pointed tip after the fashion of a sickle. |

According to another aspect of the invention, a tex-
tile breaking or opening machine has a feed mechanism
which includes a feed roller co-operating with a series
of independently mounted troughs arranged in close
juxtaposition across the width of the feed roller. Prefer-
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ably the troughs are pivoted on a common shaft extend-
ing transversely of the machine. It is also preferred that
each trough is resiliently loaded towards the feed roller,
and the resilient load may be provided by a coil spring,
or by Bellville washers. Stop means are preferably pro-
vided to limit the movement of each trough towards the
feed roller.

According to yet another preferred feature of the in-
vention, the cylinder comprises a series of axially
spaced discs supported on a central shaft. In that case,
the tubes may be received in holes formed in the pe-
ripheries of the discs.

Thus, a machine constructed in accordance with the
preferred features of the invention has a feed system
which ensures that there is a good grlp on the material,
whatever may be its nature, when it is being presented
to the breaking or opening cylinder. It is also to be ob-
served, that the cylinder itself possesses interchange-
able sets of teeth provided by the individual assemblies,
the number and distribution of the teeth being capable
of selection in relation to the nature of the material
which is to be worked.

Other advantages of the invention, will appear from
the following desc:rlptlen of a textile breaking or open-
ing machine, which is given by way of example only,
with reference to the accompanying drawings, in
which:

FIG. 1 is a longitudinal section through part of the
machine, showing the opening cylmder and the mate-
rial feed system,

FIG. 2 is an end view of the apparatus shown in FIG.
1, illustrating material of excess thickness being admit-
ted to the machine,

FIG. 3 is a detail view showing the mounting of a

trough,
FIG. 4 is a transverse Cross sectlen through the

breaking cylmder

FIG. § is a section on the line V-V in FIG. 4,

FIG. 6 is a section to a larger scale on the line VI— VI
in FIG. 5, and

FIG. 7 is a section on the line VII—VII in FIG. 6.

There is illustrated in the drawings a breaking or
opening machine, which essentially consists of a break-
ing cylinder 1, to which the material or textile waste 1s
presented, whilst it is gripped between a fluted steel
feed roller 2, and a series of independently mounted
steel feed troughs 3, arranged side by side in close jux-
taposition across the width of the machine, as clearly
ilustrated in FIG. 2. Instead of being fluted, the feed
roller 2 could be provided with teeth.

The troughs 3 are independently pivoted on a com-
mon shaft 4 which is carried by screws 15 passing
through holes in a mounting biock 14 which is fastened
to a stationary part of the machine. Locking nuts are
provided on the screws 15, for the purpose of securing
the screws in any adjusted position, so that it 1s possible
to vary the position of the shaft 4 relatively to the cylin-
der 1, and to lock the shaft in such an adjusted position.

Each of the troughs 3 is resiliently loaded towards the
feed roller 2, by loading means §, which consists either
of a coil spring, or a series of Bellville washers. The re-
silient means acts on the trough 3, through a collar 5a
and a sliding rod S5, which is of adjustable length. Thus
by adjusting the length of the rod §b, it is possible to
vary the resilient load on each of the troughs 3.

Each of the troughs also has a stop finger 6 (see FIG.
3) which is adapted to engage with a regulating screw
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stop 7, secured in a bracket projecting from the mount-
ing block 14. The screw stop 7, 1s pre-set to ensure a
minimum distance 9 between the troughs 3 and the

" fluted roller 2, so that in no circumstance can the
troughs actually engage with the fluted roller 2, due to 5

the pressure of the resilient means 8, when there is no
material passing through the machine.

It will be seen by reference to FIG. 2, how the pas-
sage of a local excess thickness 10 in the sheet of waste

8, causes the displacement only of those troughs 3 10
which correspond to the width of the excess thickness,
whilst the other troughs continue to operate normally
throughout the width of the machine. Consequently,
the independent mounting and loading of the troughs

3, enables local irregularities in the thickness of the ma- 15
terial being fed through the machine to be accommo-
dated.

For the purpose of carrying material into the ma-
chine, there is an endless feed belt 11, a pressing roller
12, which lies over the exit end of the belt 11, and a 20
plain surfaced roller 13 below the path of material as
it leaves the belt 11. The pressing roller 12, and the
plain surfaced roller 13 co-operate to feed the matenal
as shown in FIG. 1 towards the zone of co-operation
between the fluted feed roller 2 and the troughs 3. 25

Turning now to the construction of the cylinder 1,
this essentially comprises a skeleton drum, formed by
a steel shaft 16, two end plates or discs 17, and a sertes
of axially spaced intermediate plates or discs 18. All the
discs 17 and 18 are fixed on to the central shaft 16, and 30
they are of the same outside diameters. This construc-
tion is clearly shown in FIGS. 4 and $ of the drawings.
On the discs 17 and 18 are mounted a number of longi-
tudinal tubes 19, these tubes being welded into recesses
formed in the peripheries of the discs 17 and 18, so that 35
the outer portions of the tubes 19 lie in the circumfer-
ential plane of the cylinder. Each tube 19 is formed
with a longitudinally extending slot 20, which extends
throughout the width of the cylinder. These tubes 19
provide mountings for removable toothed assemblies, 40
one of which will now be more particularly described.

Each toothed assembly (see FIGS. 6 and 7) com-
prises a rod 27 on to which are threaded alternately
toothed members formed by bosses 22 with teeth 23,
and tubular spacers 26. The outside diameter of the 45
bosses 22 of the toothed members, and the outside di-
ameters of the spacers 26 are such, that the bosses and
spacers can fit easily into the bore of a corresponding
“tube 19 of the cylinder. Each tooth 23 is joined to its
corresponding boss 22 by means of a stem 21, which is 50
able to pass through the slot 20 formed in the tube 19.
Furthermore, each tooth 23 is profiled in the shape of
a sickle (see FIG. 7), that is to say it has a concave cut-
ting edge 24 and a point 28.

The bosses 22 and tubular spacers 26 form a stack on 55
the rod 27, and the spacing between the teeth 23 can
be predetermined by selecting an appropriate width 37
of the spacers 22. The ends of the rod 27 are screw
threaded, to receive locking nuts 28, and this rod not
only serves to apply a compressive force to the toothed 60
members and spacers for the purpose of locking them
together, but it also provides extensions 27a which pass
through end caps 19a on the tube 19, for the purpose
of locating the assembly of teeth 23 axially relatively to
the cylinder 1. Locking nuts 28a are fitted on to the rod 65
extensions 27a, for the purpose of securing the rod in
the correct lateral displacement.

&

By virtue of the special assembly of the teeth 23 1n a
stack on the rod 27, the number of teeth can be regu-
lated according to working requirements, since it is

possible to fit assemblies of teeth into only selected
ones of the tubes 19, or alternatively as shown in FIG.

5, such sets of teeth may be fitted into every one of the
tubes 19. Furthermore, it is possible to select the num-
ber of teeth to be mounted in each tube, by fitting spac-
ers of variable thickness.

The invention has the added advantage of allowing
the preparation of spare sets of teeth for the breaking
cylinder 1, in advance of requirements. In fact, it is suf-
ficient for the user to prepare in advance, assemblies of
rods 27 and teeth 23 according to the projected use of
the machine, and the type of textile material to be
worked.

The action of disintegrating the fabric, or opening the
fibrous material is carried out by the cylinder 1 rotating
in a clockwise direction as seen in FIG. 1, and tearing
the material whilst it is held between the feed roller 2,
and the feed troughs 3.

It is to be understood, that the invention i1s not re-
stricted to details of construction described with refer-
ence to the drawings. For example, the particular resil-
ient means 8 illustrated in FIG. 1, could be replaced by
any other method of applying a loading force to the in-
dividual troughs 3, urging them towards the feed roller
2. For this purpose, mechanical, hydraulic or pneu-
matic return means could be used.

Further with regard to the positioning of the teeth 23
on the rod 27 inside each slotted tube 19, it will be ap-
preciated that these tubes 19 could be replaced by any
other mechanical positioning system, for example by
rigid bars formed with T slots. It will be observed how-
ever that once an assembly of teeth has been placed in
position in the cylinder 1, it can only be removed there-
from by sliding out axially from one end.

[ claim:

1. A textile fiber opening machine comprising an
opening cylinder, said cylinder being comprised of a
plurality of axially spaced apart discs and a plurality of
parallel axially disposed tubes secured to said discs ad-
jacent the periphery thereof, each of said tubes having
a longitudinal slot therein so that said tubes define a
plurality of axially directed peripheral grooves, a plu-
rality of toothed assemblies each having a plurality of
toothed members, connecting means for securing said
members together, each of said assemblies being dis-
posed in one of said axially directed grooves with teeth
of said toothed members projecting outwardly from the
periphery of said cylinder, and retaining means on said
cylinder and each of said assemblies for retaining said
assembly 1n said grooves.

2. A textile fiber opening machine as set forth in
claim 1 wherein each toothed member is comprised of
a short tube having a tooth projecting radially out-
wardly therefrom.

3. A textile fiber opening machine as set forth in
claim 2 wherein each tooth has a curved profile with a
concave cutting edge and a pointed tip.

4. Textile fiber opening machine as set forth in claim
2 wherein the tube of each toothed member in an as-
sembly is disposed on a common rod and further com-
prising screw and nut clamping means for applying an
axially directed compressive force to clamp said

toothed members together.
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