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7o all whom it may concern:

Be it known that I, Herserr J. Hoeg, a
citizen of the United States, residing at
Sanford, county of York, State of Maine,
have invented an Improvement in Pile Fab-
rics and Methods of Making the Same, of
which the following description, in connec-
tion with the accompanying drawing, is a
specification, like characters on the drawing
representing like parts. -

This invention relates to pile fabrics an
the method of making the same and has for
its general objects to provide a novel pile
fabric which can be woven on a pile wire
loom, and which may have one or all of the
following characteristics:

First: the pile surface is so formed as to
practically eliminate any spaces between the
different transverse rows of pile loops
whereby the ribbed appearance which the
ordinary pile fabric has is eliminated.

Second : Each transverse row of pile loops,
by which is meant the row of loops between
adjacent crossings of the warp threads, may
be either all cut loops or all uncut loops, or
partially-cut loops and partially-uncut
loops, depending on the character of the
fabric which it is desired to produce. This
enables a pile fabric to be made in which the
cut and uncut loops are so arranged relative
to each other as to produce any desired fig-
ure or pattern in the fabric. The body of
the fabric may be formed with the uncut
loops and the figure with the cut loops or
vice versa.

Third: The fabric may be woven so as to
present separate sections or zones extending
longitudinally of the fabric, some of which
have a longer pile than others, and the sec-
tions or zones having the relatively-short
pile may be made with any desired figure or
pattern by properly arranging the cut and
uncut loops as above described.

Other characteristics will be more fully
hereinafter set forth.

In weaving a pile fabric on an ordinary
pile wire loom, it is customary ‘to insert a
pile wire in every third shed so that there
will be two filling threads between any two
adjacent pile wires, and it is also customary
to cross the warp threads between every
shed. As a vesult there will be two filling
threads and the corresponding number of
crossings of the warp threads between each
transverse row of pile loops, and when the

fabric is beaten up, the presence of these two
filling threads between each row of loops
tends to separate the rows to such an extent
that the spaces between the rows are observ-
able, specially when the fabric is bent
sharply in a direction transverse to the warp
threads. Moreover, in a pile fabric as com-
monly woven on a pile wire loom, all of the
loops in any row of loops must be either un-
cut loops or cut loops, this being so because
all of the loops of each row are formed over
the same pile wire, and if any pile wire is in
the nature of a knife wire, then when it is
withdrawn all the loops which are formed
thereover will be cut, while if the pile wire is
a plain wire, then all the loops which are
formed thereover will be uncut. For this
reason it has not heretofore been feasible to
produce a pile fabric presenting a pattern
which is made by a relative arrangement of
cut and uncut loops such as can be produced
by means of my invention.

In order to produce a fabric in which the
spaces between adjacent rows of loops are

eliminated to such an extent as not to be-

visible and also to provide a pile fabric
in which each row of loops may be made
partially of cut loops and partially of un-
cut loops, I propose to arrange and ma-
nipulate the filling threads in groups of
four or more and to interweave these fill-
ing threads with the warp threads so that
the crossings of the warps will take place
between the groups of filling threads. That
is to say, there will be four or more filling
thireads between each crossing of the body
warp threads so that each body warp thread
will pass alternately over and under four
or more filling threads. The pile warp
threads are also crossed between the groups
of filling threads. The pile wires are in-
serted at every third pick, as usual in the
making of pile fabrics on pile wire looms,
and as the filling threads are arranged in
groups of four, there will, therefore, be two
pile wires inserted for each group of fill-
g threads. The pile loops or portions
of the pile warp threads from which the pile
is made are brought up from those parts
ot the pile warp threads which pass under
each group of four or more filling threads,
and preferably the pile loops will be so
formed over the pile wires that each row
of loops when formed will have one filling
thread extending through the loops. The

60

65

70

75

80

85"

90

95

100

105

110



10

15

pile loops may be formed over one or both
of the two pile wires corresponding to any
group of filling threads, and when the fab-
ric is beaten.up and the pile wires are with-
drawn, the four or more filling threads.of
any group are compacted closely together
so as to bring all of the pile loops that are
formed over both pile wires for said group
of filling threads into substantially the same
line. - - Moreover, since there is only one

crossing ‘of warp threads between the pile .
- loops corresponding to each group of fill-

ing threads, the pile loops will be forced

so ‘closely together that no appreciable space

or rib will be presented between successive
rows. Since the pile loops which eventu-
ally constitute each row of pile loops are

. . © . ] ..
formed over two separate pile wires, it is
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possible to make the loops which are formed
over one pile wire in the nature of cut loops
by using a knife wire, and the other loops
in the nature of uncut loops by using a
plain wire so_that each row of loops may
be made partially of cut and partially of
uncut loops directly fronr the loom. By this
means and by properly controlling the pile
warp thread it is possible to produce any
desired figure or pattern in the completed

fabric. The.arrangement of stripes or lon- .

gitudinal zomes presenting relatively long

and relatively short pile can be produced

by placing a greater tension on the warp
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threads constituting the zone or zones from
which the short pile is formed, the greater
tension drawing the loops closer and thus
producing a shorter pile.

In the drawings in which I have shown
one embodiment of my invention, Figure 1
is a perspective view of a pile fabric made
in accordance with the invention, said view
being somewhat of a diagrammatic view
and showing the warp, and filling threads
considerably separated from each other so
as to better illustrate the manner in which
said threads are interwoven;

Fig. 2 is a sectional view taken longitu-
dinally of the warp threads, said view
showing the filling threads widely spaced
to better illustrate the construction}

Fig. 3 is a diagrammatic view showing

how the two rows of loops for any group
of filling threads are brought into alinement
with each other when the filling is beaten
up in the weaving of the cloth;
Figs. 4 and 5 are views indicative of the
difference between an ordinary pile fabric
woven on a pile wire loom and a fabric em-
bodying my invention; »

Fig. 6 is a perspective view of a fabrie
embodying my invention.

In the fabric illustrated, 1 indicates the
body warp threads, 2 indicates the pile warp
threads, and 8 indicates the weft or filling
threads. The pile warp threads and body
warp threads may have any relative ar-
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rangement and are herein shown as being

-alternately arranged. The filling threads 3

are woven into the fabric in groups of four
or more, four being the number in each
group in the illustrated embodiment of the
Invention. : ’

The successive groups of four filling
threads are indicated at a, 0, ¢, d, ete. In
weaving the fabric, each body warp thread
1 is floated over the filling threads of one
group and then passes under the filling

_threads of the next group, etc., the arrange-

ment being such that of ‘any two adjacent
body warp threads 1, .one of them will pass
over a group of filling threads, while the
other passes under the same group, the warp

threads crossing between the groups.

This is illustrated in Figs. 1 and 2 where-
in the body warp threads are crossed at the
points 10 between the adjacent groups a, b,
¢ d of filling threads. The .pile warp
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threads 2 are also crossed between the groups

@ b, ¢ ete., of filling threads so that each
pile warp thread will pass over the four or
more filling threads of one group and then
under the filling threads of the next group.
The. pile loops are indicated at 4 and 5 and
are formed in the portions of the pile warp
threads which pass under the groups of fill-

.ing threads. These pile loops are formed in

the usual way by inserting pile wires 7 and
8 in the appropriate sheds. I propose to
insert a pile wire in every third shed,; as
usual in weaving pile fabric on a pile wire
loom, so that there will be two filling threads
3. between each two adjacent pile wires.
Since there are four filling threads in each
group, there will consequently be two pile
wires for each group of filling threads, and
these are so inserted that they come between
the end filling threads of each group and
the central filling threads of the group, as
clearly seen in Figs. 1 and 2. The pile loops
4 and 5 may be brought up between any of
the filling threads 3 constituting each group,
and if the pile loops 4 from some of the pile
warps are formed over the pile wires 7, and
the pile loops 5 from other pile warp threads
are formed over the pile wires 8, then the
fabric as it is woven will present two rows
of pile loops for each group of filling
threads, the loops of one row being indi-
cated at 4 and those of the other row at 5.
This is clearly shown.in Figs. 1 and 2 where-
in the fabric is purposely illustrated open
with the threads separated. In forming the
pile loops 4 and 5, the pile warp threads are
held raised not only while the pile wire is
being inserted as usual, but also while a
pick of filling thread is being inserted, so
that each row of pile loops 4 or 5 will have
a filling thread 3 extending therethrough.
As a result, the two legs 6 of each pile loop
will be situated on-opposite sides of a filling
thread which extends through the loop and
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this has the advantage that it tends to elimi-
nate the objectionable ribbed appearance of
the fabric;

It will be understood that in weaving the
fabric the lay beats up the filling after each
pick and after the nsertion of each pile
wire, and that each pile wire is woven into
the fabric and remains in the fabric for sev-
eral picks before it is withdrawn, as usual
in weaving pile fabrics on pile wire looms.
Inasmuch as all of the warp threads cross
simultaneously between the groups of filling
threads and consequently there is no cross-
ing of either the pile warp threads or body
warp threads except between the groups of
filling threads, the operation of beating up
the fabric will cause the pile wires and the
filling threads of each group to bunch to-
gether somewhat, as shown in Fig. 8, and
this bunching-up operation will tend to
cause the two rows of pile loops for any
group of filling threads to come into aline-
ment with each other. When the pile wires
for any group of filling threads are with-
drawn, then the bunched condition of the
filling threads for said group together with
the tension on the fabric will cause the pile
loops of the two rows produced by the two
pile wires to come into substantial alinement
so that they produce in effect only a single
row of loops. Moreover, the siiccessive
groups of filling threads, each of which has
a double row of pile loops, will be beaten
closely together because there is only one
crossing of warp threads between each ad-
jacent group, and this construction brings
the double rows of pile loops for the various
groups of filling threads so closely together
as practically to eliminate any ribbed ap-
pearance which is usually produced by the
space which must exist between the adjacent
rows of pile loops in the ordinary pile fabric.

When the ordinary pile fabric is bent
sharply back on itself, as shown in Fig. 4,
the rows of loops separate from each other,
but with a fabric made in accordance with
my invention this separation is not apparent
even when the fabric is bent back on itself,
as shown in Fig. 5, especially when the loops
are all cut loops.

My invention has the further advantage
that it makes possible the weaving of a
figured pattern where the figure is formed
by an arrangement of cut and uncut loops.
If, for instance, the pile wires 7 are knife
wires and the pile wires 8 are plain wires,
then when the pile wiresare withdrawn in the
weaving of the fabric, the loops 4 which are
formed over the pile wire 7 will be cut, while
the loops 5 which are formed over the pile
wires 8 will remain uncut. When the fabric
is beaten up, as shown in Fig. 3, the row of
cut loops 4 and the row of uncut loops 5
for each group of filling threads will be
brought into substantial alinement thereby

a

to produce a row of loops which are par-
tially cut and partially uncut. By actuat-
ing the harness mechanism which manipu-
lates the pile warp threads by a suitable
pattern mechanism it is possible to arrange
the pile loops 4 and 5 over the pile wires
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so as to produce any desired arrangement of

cut and uncut loops in double row of loops
corresponding to each group of filling
threads, and this enables me to weave any
desired pattern where the figure is produced
by a relative arrangement of cut and uncut
loops. For instance, in Fig. 6, I have shown
a portion of a pile fabric which presents
the longitudinal zones or stripes 11 of cut
pile and the intermediate longitudinal
stripes 12 having a pattern thereon which is
produced by an arrangement of cut and un-
cut loops. The uncut loops are indicated
at 13 and the cut loops by the shaded por-
tions 14. The cut Joops which produce the
portion 14 will be formed over the knife pile
wires 7, while the loops which form the por-
tion 13 will be formed over the plain wires

8. This figured effect may be produced .over

the entire body of the fabric or only over
portions thereof, as desired. In the fabric
shown in Fig. 6, the stripes or zones 11 there-
of have a longer pile than the intermediate
Zones 12, and this is produced by applying
a greater tension to the pile warp threads in
the zone 12 than is applied to the pile warp
threads constituting the zones 11. The pile
warp threads from which the pile in the
zone 11 is formed may be taken from one
warp beam and the other pile warp threads
from another warp beam, suitable means be-
ing provided to apply greater tension to the
last-named pile warp threads. The appli-
cation of the greater tension to the pile warp
threads draws the pile loops closer and pro-
duces a pile of less height. By means of my
invention, therefore, it is possible to produce
a fabric having a striped effect in which
the stripes are produced by relatively long
and relatively short pile, and also to form
a figure or pattern in one or both of the
zones by a combination and arrangement of
cut and uncut loops, or, if desired, the pile
may be made of uniform height throughout
the fabric, and some or any portion of the
fabric may be made with the arrangement of
cut and uncut loops which will produce the
desired figure.

I claim:

L. A pile fabric having its filling threads
arranged in groups of four or more and both
its pile warp threads and its body warp
threads crossing between said groups and
also having both cut and uncut pile loops
formed from portions of the pile warp
threads that are brought up through the
filling threads of each group.

2. A pile fabric comprising body warp
threads, pile warp threads and filling
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threads, said fabric having all of its warp
threads crossed at every fourth or more pick
and having two sets of pile loops formed
from pile warp threads drawn up through

“the filling threads that are situated between

each crossing of the body warp threads, the
pile loops of one set being drawn up between
different filling threads than those of the

- other set.
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8. A pile fabric having its body warp
threads crossed at every fourth or more pick
and having two sets of pile loops drawn up
through the filling threads that are situated
between each crossing of the body warp
threads, each set of pile loops having a fill-
ing thread extending therethrough.

4. A pile fabric comprising interwoven
body warp threads, pile warp threads and
filling threads, the filling threads being ar-
ranged in groups of four or more and all of
the warp threads of the fabric crossing be-
tween the groups of filling threads, and some
of the pile warp threads being drawn up be-
tween the filling threads of each group and
said filling threads of each group being held
in close juxtaposition by the crossed body
warp threads and being separated only by
loops of pile warp threads. :

5. The method of making on a pile wire
loom a pile fabric comprising pile warp
threads, body warp threads and filling
threads, which method consists in crossing
all of the warp threads of the fabric simul-
taneously at every fourth or more pick of
filling threads and forming the pile loops
from portions of the pile warp threads that
are drawn up between the filling threads in-
cluded between each two successive cross-
ings of body warp threads.

6. The method of making a pile fabric on
a pile wire loom which consists in crossing
the body warp threads at every fourth or

" more pick and forming between each cross-
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ing of body warp threads a plurality of rows
of pile loops from pile warp threads, and
then bringing said rows into substantial
alinement as the cloth is beaten up.

7. The method of making a pile fabric on
a pile wire loom which consists in crossing
the body warp threads at every fourth or
more pick and forming between each cross-
ing of body warp threads a plurality of rows
of pile-loops from pile warp threads, cutting
the pile loops of one row in each plurality
of rows, and then bringing into substantial
alinement the rows of pile loops between
each crossing of warp threads.

8. The method of weaving a pile fabric
on a pile wire loom which consists in insert-
ing a pile wire for every two picks of filling
thread, forming over ‘each pile wire pile
loops from pile warp threads and crossing
all the warp threads of the fabric at every
fourth or more pick. -

9. The method of weaving a pile fabric
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on a pile wire loom which consists in in-

serting a pile wire for every two picks of
filling thread, forming over each pile wire
pile ﬁ)ops from pile warp threads, crossing

the body warp threads at every fourth or:

more pick, withdrawing the pile wires, and
beating up the cloth to bring into substan-
tial alinement all the pile loops between any
two adjacent crossings of the warp threads.

10. The method of weaving a pile fabric
on a pile wire loom which consists in cross-
ing the body warp threads at every fourth
pick of filling, inserting two pile wires be-
tween the adjacent crossings of body warp
threads, forming pile loops over the pile
wires from the pile warp threads, and cut-
ting the loops which are formed over one
of the two wires between the adjacent cross-
ings of body warp threads.

11. The method of weaving a pile fabric
on a pile wire loom which consists in cross-
ing the body warp threads at every fourth
pick of filling, inserting two pile wires be-

tween the adjacent crossings of bhod warp -

threads, forming pile loops over the pile
wires from the pile warp threads, cutting the
loops which are formed over one of the two
wires between the adjacent crossings of body
warp threads, and bringing the two rows
of loops between adjacent crossings into sub-
stantial alinement.’ o

12. The method of weaving on a pile wire
loom a pile fabric comprising body warp
threads, pile warp threads and  filling
threads, which method consists in crossing
all the warp threads of the fabric simul-
taneously at.every fourth pick of filling
thereby dividing the filling threads into
groups of four and forming two sets of
pile loops from portions of the pile warp
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threads that are drawn upwardly throu%h :
ile

the filling threads of each group, the p
loops of each set being drawn up between
different filling threads than the pile loops
of the other set. .

13. The method of weaving a pile fabric
on a pile wire loom which consists in cross-
ing the body warp threads at every fourth
pick of filling thereby dividing the filling
threads into _groups of four, and forming
two sets of pile loops from pile warp threads
for each group of filling threads, each pile
loop being formed from a portion of a pile
warp thread which is drawn upwardly
through the filling threads of the group, and
then bringing the two sets of pile loops for
each group of filling threads into substan-
tial alinement. ,

14. The method of weaving a pile fabric
on a pile wire loom which consists in cross-
ing the body warp threads at every fourth
pick of filling thereby dividing the filling
threads into groups of four, forming two
sets of pile loops from pile warp threads for
each group of filling threads, each pile loop

110
115
120
126

130



10

15

20

1,317,704

being formed from a portion of a pile warp
thread which is drawn upwardly through
the filling threads of the group, cutting the
pile loops of one set for each group of filling
threads, and then bringing into substantial
alinement both sets of pile loops for each
group of filling threads.

15. A pile fabric divided into longitudi-
nal stripes or zenes and having a longer pile

.in some stripes or zones than in others, the

pile of some of the stripes or zones being
formed of both cut and uncut pile loops.

16. A pile fabric comprising body warp
threads, pile warp threads and filling
threads and having its filling threads ar-
ranged in groups of four or more and hav-
ing all its warp threads except the pile warp
threads floated over and under all the filling
threads of each group and crossing between
said groups and also having each pile warp
thread floated over alternate groups and
drawn up between the filling threads of the
other groups.

]

17. A pile fabric comprising filling
threads and pile warp threads, characterized
in that the filling threads are arranged in
groups of four or more and in that the pile
warp threads cross between the groups and
there is a row of both cut and uncut pile
loops between each crossing of the pile warp
threads.

18. A pile fabric comprising filling
threads, body warp threads and pile warp
threads, characterized in that the filling
threads are arranged in groups of four or
more and in that the pile warp threads cross
between adjacent groups of filling threads
and there i1s a row of pile ends for each
group of filling threads, some of the pile
ends of each row being brought up between
certain filling threads of the group and other
pile ends being brought up between other
filling threads of the group.

In testimony whereof, I have signed my
name to this specification.

HERBERT J. HOPE.
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