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11 Claims.

1

The invention relates to methods or processes
of manufacturing pile fabrics in which the yarn
in suitable formation to form the pile is tem-
porarily supported or consolidated in a soluble,
meltable or equally suitable substance which, aft-
er s backing has been applied or formed, is re-
moved from the pile which can be brushed or
otherwise finished.

Hitherto it has been proposed to arrange the
varn in multi-linear formation prior to the ap-
plication of the consciidsting or supporting sub-
stance.

According to the preseni invention the sup-
porting substance is pre-formed into a layer, for
instance, & tablet, slab or sheet of any desired
dimenslons and the pile is produced in the layer
by inserting strands into sald layer and prefer-
ably continuous strands such as yarn by ineans
of a knitiing, embroidering, sewing or similar
operation, the needles employed being adapled
to draw the varn for the pile into or through the
iayer.

By drawing the varn by the needles through
the layer of supporting substance the thickness
of the layer may be utilised §o determine the
height of the pile, e. g. with & layer having plain
surfaces, & pile of uniform height can be pro-
duced. If a cut pile is regulred the pile or
iinear formation formed in the layer can be cub
either before or afier removal of the supporting
substance.

If an uncut pile of non-uniform helght is to
ke produced the layer is provided with depres-
sions in a surface which will give the reduired
varying thickness of layer to suit the varying
height of pile required. Thus, if a psitern is
" rvequired a surface of the layer may be utilised
to enable pile of different helghi to be formed
by moulding, embossing or cutfing the surface
with the regquired pattern in relief, 1 e. in in-
taglio or cameo, before the knitting, embroider-
ing or sewing operation is performed, the vary-
ing thickness of the layer due to the pattern de-
termining the required variation in the heighis
of the pile produced by the needles. In the claims
the term relief is to be understood as including
patterns or unevennesses produced according to
any of the above methods. '

The layer may be superposed on a fabric or
other flexible backing so that the yarn is locked
or boung to it during the creation of the pile.

Whether a backing is used or not it is pre-
ferred to fix the pile by means of a plastic.

The supporting substance of which the layer
is composed may be any of the examples given
in the specification of our pending application
for patent Serial No. 642,958, being removable
from the pile either by melting or by washing
or by means of a solvent, and for convenience
will hereinafter be referred to In the description
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and appended claims as o removable supporting
substance.

In the accompanying drawings:

Figure 1 is & diagrammatic section through
a layer of removable supporting substance illus-
trating the production of pile by means of nee-
dles of & sewing machine, the layer having plain
surfaces. :

Pigure 2 is a similar section in which the layer
has an upper patterned surface.

Wgures 3 and ¢ are similar sections to the
above wherein the layer in each case is pro-
vided with g backing of fiexible material.

Figures b and 6 are sections of pile fabric pro-
duced by cutting the layer after being provided
with plle according to Figure 1 and removing the
supporting substance.

Flgures 7 and 8 are sections of pile Jabric pro-
duced by the method hereinafter described with
reference to Figure 2.

Figure 9 is & section showing g layer of remov-
able supporting substance provided with a pat-
tern on both surfaces and with a pile formed
within it.

Figure 10 is a section of & pile fabric produced
by cutting the layer shown in Flgure 9 trans-
versely of the plle and removing the supporting
substance.

Figure 11 is an Isomatric view of & needle guide
and shuttle gulde.
 Plgure 12 is an isometric view partly in section
showing the co-relation of a needle to the shutile
snd its bobbin. .

Pgure 13 is 2 plan of a needle guide and shut-
tle guide.

Figure 14 is a front elevation of & needle guide,
shuttle guide and means for reciprocating the
Iatter.

Figure 15 Is a section on EV—XV, Flgure 14,

Pigure 16 is an isometric view dlagrammatical-
ly illustrating one form of apparatus for pro-
‘dueing pile fabric according to the invention.

Figure 17 is o side view corresponding to Fig-
ure 16,

Pigure 18 is an isometric view diagrammatical-
1y illustrating loops formed by needles for the
reception of the shuttle bobbin, and

Figure 19 is a cross sectional side view corre-
sponding therewith. _

Tn one example the pile 1, Figure 1, is produced
by passing a pre-formed slab 2 of suitable sup-
porting substance through a machine having a
row of pointed needles § which pass substantially
at right angles through the slab 2. The yarn §
with which the needles 8 are fed forms the pile
{. As the needles 3 protrude below the slab 2,
loops 5 are formed and a shufttle carries a bob-
bin diagrammatically represented by § through
the loops § so as to insert a binding thread 7.
The tension applied to the yarn tightens the
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loops § as well as those 8 on the upper and lower
surfaces 9 and 10 of the slab which surfaces in
the example shown are plain. Consequently loop
pile | of uniform height is produced in the slab 2
which not only supports the pile during its pro-
duction but determines the height of the pile
which is equal to the thickness of the slab. It
will be understood that loop ends 8 when tight-
ened lie in close contact with the adjacent sur-
faces of the slab but they are not so shown in
Figure 1 for the sake of clearness.

If an uncut pile of non-uniform height is to
be produced the surface 8 of the pre-formed slab
2 of supporting substance is made uneven so that
the uneven thickness of the slab determines the
uneven height required in the pile.

This enabies any desired pattern to be pro-
duced as the upper surface of the pre-formed slab
can be moulded, embossed or cut with the desired
design or pattern. In Figure 2, for example, the
upper surface 8 of the slab 2 is assumed to be so
provided.

. In the examples illustrated by Figures 3 and 4

& backing 12, which may be a fabric or any other
suitable material, is passed with the slab 2
through the sewing machine so that the pile |
is bound to the fabric backing.

When a slab 2 has been provided with pile |
as described with reference to Figure 1 it is cut
transversely of the pile. This can be effected by
means of a band knife which is diagrammatically
indicated at {i. .

Some of the supporting substance of which the
slab is composed is then removed from the cut
surfaces of the upper portion of the severed slab
S0 as to expose yarn ends which are then fixed
in plastic or other suitable material for forming
a backing. The supporting substance is then
removed so that the pile fixed in its plastic or
other backing material 13 forms the pile fabric
as indicated in Figure 5.

These operations may be carried out as de-
scribed in our pending application for patent
Ser. No. 642,958,

Instead of the plastic or other backing being
applied to the cut surface of the lower portion
of the severed slab, it is applied to the lower sur-
face in which case the pile fabric after removal
of the supporting substance is of the form shown
in Figure 6, which shows the lower cut portion
of the slab having the fixing material applied to
the binding 1.

The example above described with reference
to Figure 3 has fixing or backing materia] applied
to the fabric or other backing 12, so as to fix the
bound looped ends of the pile. The supporting
substance is removed as in the previous examples.

The examples described with reference to Fig-
ures 2 and 4 are backed with fixing material such
as plastic similarly to those deseribed with refer-
ence to Figures 1 and 3, the backing or fixing
material being applied to the lower or non-pat-
terned surface of the slab, and the supporting
substance being removed so that the pile fabric

is as represented in Figures 7 and 8.

~ The pre-formed slab 2 may be provided with a
pattern on both its upper and lower surfaces 9
and 10 as indicated in Figure 9. In that example
the slab 2, when provided with a pile is cut trans-
versely to the pile by a knife 11 and fixing mate-
rial 13, is applied to both of the cut surfaces, the
supporting substance of each portion of the slab
so cut being removed sc that each portion of the
pile f%brlc 50 produced is as represented by Fig-
ure 10.

A suitable machine with pointed needles for
producing the pile in the pre-formed slab of sup-
porting substance is one similar to a knitting
machine provided with a transverse row of nee-

5 dles and a co-operating shuttle and bobbin,

Some of the details of such a machine are some-
what diagrammatically fllustrated by Figures 11
to 18. Only one needle 3 is indicated in Pigure
12 for the sake of clearness. For the same rea-
son the operating mechanism is omitted as such
does not form part of the present invention,

The needles 8 are carried by a bar 14, Figure
16, the ends of which are reciprocated In side
guides 15 by suitable mechanism not shown. The
needles pass through a slot 18 in a table 11, Pig-
ures 12 and 15, on which the pre-formed slab or
sheet 2 of supporting substance is fed as indicated
in Figure 16. The needles 3 are guided by a
grooved needle guide (8, Figures 12 to 14. A
shuttle {8 provided with a bobbin 6 is recipro-
cated below the table 17 so that the bobbin enters
the loops 5 formed by the needles 3 and inserts a
binding thread which is bound with the lower
loops of the pile formed in the supporting sub-
stance 2 by the needles 3, i. e. the threads 7 in
the loops 8 at the lower surface of the substance
2 indicated in Figures 1 to 4. The shuttle 9 is
guided by a shuttle guide 21 carried by an arm
22 fixed on a shoe 23 sliding in a grooved rail 24.
The shoe 23 is attached to a cable 25 passing over
pulleys 26 one of which is assumed to be oscillated
at the required periodicity by suitable means not
shown as the above mechanism is only indicated
diagrammatically.

A general lay-out of apparatus for carrying out
the method is illustrated by Figures 16and 17. In
this example the pre-formed supporting sub-
stance 2 is made in the form of a sheet or long
blece and is assumed to be a substance which can
be removed by melting under heat or can be
removed by heating and washing with a solvent.

It is fed over a table I7 so that the needles 3
can produce the pile in the supporting substance.
It is shown provided with an embossed or mould-
ed pattern in relief on its upper surface 9 so that
the pile of correspondingly varying height is pro-
duced as hereinbefore described with reference to
Figure 4, a fabric or other flexible backing sheet
10 being fed along with the sheet 2.

As the sheet 2 travels away from the needles it
basses successively over a hot plate 30 and g bath
31 containing a washing liquid or solvent. The
pile fabric so produced is then delivered over g
roller 32 and allowed to fold as a pile 33. It may
55 be finished by brushing.

Needles such as used on knitting machines,
embroidery machines or sewing machines may
be used to produce the pile with any kind of bind-
ing device, but in order to enable the needles to

60 penetrate the pre-formed layer of removable sup-
porting substance they should be provided with
sharp points.

It is not necessary that the needles be ar-
ranged in one row.

Coloured yarn can be used to enable patterns

to be formed in the pile fabric produced accord-
ing to the invention.

I claim: ’

1. A process for manufacturing a pile fabric,
70 which eomprises forming a layer of solid pierce-

able and removable supporting substance, form-
ing a pile in said substance by inserting strands
through said layer so that the strands protrude
from a surface of the layer, applying a backing
76 to the protruding portions of said strands, and
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removing said Iayer from said strands to expose
a pile fabric.

2. A process for manufacturing a pile fabric,
which comprises forming a layer of solid desolidi-
fiable substance that is capable of being pierced,
forming a pile in said substance by sewing yarn
through said layer so that the sewed yarn is ex-
posed on at least one surface of said layer, ap-
plying a backing to said exposed portions of

_ said yarn, and desolidifying said substance to re-
move said layer from said yarn to expose a pile
fabrie.

3. A process for manufacturing a pile fabric,
which comprises forming a layer of solid pierce-
able and desolidifiable supporting substance,
forming a pile by sewing yarn through said layer
so that the longitudinal runs of the yarn rest
on one face of the layer and loops of said yarn
extend beycnd the other face of said layer, con-
catenating said yarn loops on said other layer

beyond the other face of said layer, concatenat-
ing said yarn loops on said .other layer face, ap-
plying a backing to the exposed yarn on one side

" of said layer, and removing said layer from said
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face to prevent their withdrawal, applying a

backing to the exposed yarn on one side of said
layer, and desolidifying said substance and re-
moving said layer from said yarn to expose a
ile fabric.

4, A process for manufacturing a pile fabric,

whieh comprises forming a layer having a uni-
form thickness of solid desolidifiable substance
that is capable of being pierced, forming an un-
cut pile in said substance by sewing yarn through
said layer so that the longitudinal runs of the
yarn rest on one face of the layer and loops of
said yarn extend beyond the other face of said
layer, concatenating said yarn loops on said other
layer face, applying a backing to the exposed
yarn on one side of said layer, and desolidifying
said substance to remove said layer from said
yarn to expose a pile fabric.

5. A process for manufacturing a pile fabric,
which comprises forming a layer having an un-
even thickness of solid pierceable and desolidi-
fiable supporting substance, forming an uncut
pile by sewing yarn through said layer so that
the longitudinal runs of the yarn rest on one
face of the layer and loops of said yarn extend
beyond the other face of said layer, concatenat-
ing said yarn loops on said other layer face, ap-
plying a backing to the exposed yarn on one
side of said layer, and desolidifying said sub-
stance to remove said layer from sald yarn to
expose a pile fabric.

6. A process for manufacturing a pile fabrie,
which comprises forming a layer of solid desolidl-
fisble substance that is capable of being pierced,
providing sald layer with a pattern in relief on
at least one surface, forming an uncut pile in said
substance by sewing yarn through said layer, so
that the longitudinal runs of the yarn rest on
one face of the layer and loops of said yarn ex-
tend beyond the other face of sald layer, con-
catenating sald yarn loops on said other layer
face, applying a backing to secure it to the ex-
posed yarn on one side of said layer, and de-
solidifying said substance to remove said layer
from said yarn to expose a pile fabric.

7. A process for manufacturing a pile fabrie,
which comprises forming a layer of sclid plerce-
able and desolidifiable supporting substance,
forming a pile by sewing a plurality of rows of
yarn simuitaneously through said layer so that
the longitudinal runs of the yarn rest on one
face of the layer and loops of sald yarn extend
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yarn to exposed a pile fabric.

8. A process for manufacturing a pile fabrie,
which comprises forming a layer of solid desolidi-
fiable sustance that is capable of being pierced,
forming a pile in said substance by sewing yarn
in a plurality of rows simultaneously through
said layer to produce loops of yarn protruding
from a surface of said layer, passing a thread
through said simultaneously produced loops to
secure the yarn beyond the surface of the layer
after the loops are tightened, applying a backing
to the protruding portions of the loops, and de-
solidifying said substance to remove said layer
from said yarn to expose a pile fabric.

9. A process for manufacturing a pile fabrie,
which comprises forming a layer of solid pierce-
able and desolidifiable supporting substance,
forming a pile in said substance by sewing yarn
through said layer so that the sewed yarn is
exposed on the bottom surface of said layer,
cutting the layer and the yarn transversely to the
yarn to produce two pile containing layer por-
tions, exposing the yarn ends in said layer por-
tions by removing some of the substance there-
from, applying a backing to the exposed yarn
ends of said layer portions, and desolidifying sald
substance to remove the layer portions from the
varn and expose a pile fabrie.

10. A process for manufacturing a pile fabric,
which comprises forming a layer of solid pierce-
able and desolidifiable supporting substance,
forming a pile in said substance by sewing yarn
through said layer so that the sewed yarn is ex-
posed on the bottom surface of said layer, cut-
ting the layer and the pile transversely to the
pile to produce two pile containing layer portions,
removing some of the substance from one sur-
face of the upper layer portion to expose the
ends of the yarn therein, applying a backing to
the exposed yarn of each layer portion, and de-
solidifying said substance to remove the layer
portions from the yarn to expose a pile fabric.

11. A process for manufacturing a pile fabrie,
which comprises forming a layer of solid pierce-
able and desolidifiable, supporting substance,
placing a flexible backing material against one
surface of said layer, forming & pile in said sub-
stance by sewing yarn through said layer and
said backing so that the longitudinal runs of the
yarn rest on the exposed face of said layer and
loops of said yarn extend beyond the outer face
of said backing, concatenating said yarn loops
on the outer face of said backing, and desolidify-
ing said substance to remove the layer from the
yarn and expose 2 pile fabric.
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