
Sept. 6, 1949. 

Filed May 12, 1947 

H. VAN SSUM 

MANUFACTURE OF PILE FABRICS 

2,480,984 

3. Sheets-Sheet l 

i? 
statists at 

F.G. O. 

2a1---- 
a 77OAAWAYS 

  



Sept. 6, 1949. H. WAN ISSUM 2,480,984 
MANUFACTURE OF PILE FABRICS 

Filed May 12, l947 3. Sheets-Sheet 2 

MAVYa Av7 Og 
Aya/WS am/ MSS.0/A/ 

ey-3-2----- 
A 77OAA/YS 

  



2,480,984 H. WAN ISSUM 

MANUFACTURE OF PILE FABRICS 

Sept. 6, 1949. 

AyWaAy7Og 
A24MS VaAv M5SOA1 

AY 
477OAya YS 

  



Patented Sept. 6, 1949 2,480,984 
UNITED STATES PATENT OFFICE 

2,480,984 
MANUEFACTURE OF PE FABRICS 

Hans Wan Issum, Heator, Bradford, England, as 
signor, by direct and mesne assignments, to 
Fabric Development Company Limited, Brad 
ford, Yorkshire, Englasad 
Application May 12, 1947, Serial No. 4,44 

En Great Britain November 6, 1945 
(C. 154-6) 1. Cairns. 

The invention relates to methods or processes 
of manufacturing pile fabrics in which the yarra 
in suitable formation to form the pile is ten 
porarily supported or consolidated in a soluble, 
nel table or equally suitable substance which, aft 
er a, 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 
yarn in nulti-linear formation prior to the ag 
plication of the consoliidating or supporting sub 
Stace. 
According to the present, invention the Sup 

porting Substance is pre-formed into a layer, for 
instance, a tablet, slab or sheet of any desired 
dimensions and the pile is produced in the layer 
by inserting strancis into said layer and prefera 
ably continuous straids such as yarn by Ineans 
of a knitting, embroidering, sewing or similar 
operation, the needles employed being adapted 
to draw the ySrin for the pile into or through the 
layer. 
By drawing the yarn by the needles through 

the layer of Supporting substance the thickness 
of the layer may be utilised to dietermine the 
height of the pile, e.g. with a layer having plain 
Surfaces, a pie of uniforin height can be pro 
duced. If a cut, gile is required the pile of 
inear formation formed in he layer can be cut, 
either before or after renovs of the supporting 
Substance. 

If an uncut pile of non-uniform height is to 
be produced the layer is provided with depres 
sions is a surface which will give the required 
varying thickness of layer to suit the varying 
height of pile required. Thus, if a pattern is 
reguired a surface of the layer nay be utilised 
to enable pile of different height; to be formed 
by moulding, embossing or cutting the surface 
With the required pattern in relief, i. e. in in 
tagio 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 heights 
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 bound 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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3. 
and appended claims as a removable supporting 
substance, 

In the accompanying drawings: 
Figure it is a diagrammatic section through 

8, layer of removable supporting substance illus 
titating the production of pile by means of nee 
diles of a Sewing machine, the layer having plain 
Surfaces. 

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

Figures 3 and 4 are similar sections to the 
above wherein the layer in each case is pro 
vided with a backing of iexible laterial. 

Figures 5 and 6 are sections of pile fabric pro 
duced by cutting the layer after being provided 
with pile according to Figure i and removing the 
Supporting Substance. 

Figures 7 and 8 are sections of pile fabric pro 
duced by the method hereinafter described with 
reference to figure 2. 

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

Figure 0 is a section of a pile fabric produced 
by cutting the layer shown in Figure 9 trans 
versely of the pie and removing the supporting 
susta2ce. 

Figure ii is an isometric view of a needle guide 
and shuttle guide. 

Figure i2 is an isometric view partly in section 
showing the co-relation of a needle to the shuttle 
and its lobbin. 

Figure 13 is a plan of a needle guide and shut 
tie guide. 

Figure 14 is a front elevation of a needle guide, 
Shuttle guide and means for reciprocating the 
atter, 
Figure 5 is a section on XV-XV, Figure i4. 
Figure i5 is an isometric view diagrammatical 

ly illustrating one form of apparatus for pro 
'ducing pile fabric according to the invention. 

Figure it is a side view corresponding to Fig 
ure 6. 

Figure 18 is an isometric view diagrammatical 
ly illustrating loops formed by needles for the 
reception of the shuttle bobbin, and 
Figure 19 is a cross sectional side view corre 

sponding therewith. 
In One example the pile , Figure , is produced 

by passing a pre-formed slab 2 of suitable sup 
porting substance through a machine having a 
row of pointed needles 3 which pass substantially 
at right angles through the slab 2. The yarn 6 
With which the needles 3 are fed forms the pile 
. As the needles 3 protrude below the slab 2, 
loops 5 are formed and a shuttle carries a bob 
bin diagrammatically represented by 6 through 
the loops 5 so as to insert a binding thread , 
The tension applied to the yarn tightens the 



3 
loops s 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 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 9 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 enables 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 9 of the slab 2 is assumed to be so provided. 

In the examples illustrated by Figures 3 and 4 
a backing f2, 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 . 
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 
so 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 3 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 7. 
The example above described with reference 

to Figure 3 has fixing or backing material applied 
to the fabric or other backing 2, 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 described 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 0 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 and fixing mate 
rial 3, is applied to both of the cut surfaces, the 
supporting substance of each portion of the slab 
so cut being removed so that each portion of the 
pile fabric so produced is as represented by Fig 
ure 10. 
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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 illustrated by Figures 11 
to 18. Only one needle 3 is indicated in Figure 
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 3 are carried by a bar 14, Figure 

16, the ends of which are reciprocated in side 
guides 5 by suitable mechanism not shown. The 
needles pass through a slot 6 in a table f7, Fig 
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 f8, Figures 12 to 14. A 
shuttle 9 provided with a bobbin B is recipro 
cated below the table 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 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 2 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 16 and 17. In 
this example the pre-formed supporting sub 
stance 2 is made in the form of a sheet or long 
piece 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 so that the needles 
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 
0 being fed along with the sheet 2. 
As the sheet 2 travels away from the needles it 

paSSes Successively over a hot plate 30 and a bath 
3 containing a washing liquid or solvent. The 
pile fabric so produced is then delivered over a 
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 comprises 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 

75 to the protruding portions of said strands, and 
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removing said layer 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 
fabric. 

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 beyond the other face of said layer, con 
caternating said yarn loops On Said other layer 
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 
iie fabric. 
4. A process for manufacturing a pile fabric, 

which 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 said yarn to 
expose a pile fabric. 

6. A process for manufacturing a pile fabric, 
which comprises forming a layer of solid desolidii 
fiable substance that is capable of being pierced, 
providing said 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 
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tend beyond the other face of said layer, con- 80 
catenating said 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. 

. 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 a plurality of rows of 
yarn simultaneously through said layer so that 
the longitudinal runs of the yarn rest on one 
face of the layer and loops of said yarn extend 

85 

70 

6 
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 
yarn to exposed a pile fabric. 

8. A process for manufacturing a pile fabric, 
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 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 
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 said 
Substance to remove the layer portions from the 
yarn and expose a pile fabric, 

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 fabric, 
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 a 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 a pile fabric. 
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