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. 6 Clalms
1

ThlS mventlon relates to woven mle fabrics,
stich g8 rues and carpets in Wthh the pile is
formed by I'alSIIlg pile yarns over w1res inserted
into the shed during the weavmg operetlon
Mor'e partlcularly, tbe 1nvent10n is conecerned
with & method of weaving such fabrics ha,vmg

‘ de'eoratlve efFects in the pile surface by reason
of the plesence in the pile of both loops and
tufts, and with a new pile wire, whlch may be
ut1hzed with othels to ake a set _Suitable for
usé in the loom in the prodiiction of the fabrics
referred to.

For a Better understandlng of the 1nvent1on
reference may be madé to the acecompanying
drawings, in which,

Figs. 1 and 2 are sidé elevational views, with

parts broken away, showing one form of the pile
wire of the invention with its lever ifi difféerent
positions;
. Fig. 3 is a side elevatlonal v1ew with parts
broken away, showing another form of the pile
wiré of the invention with it lever shown in
ahother posmon

Flgs 4—6 ing., are perspectlve v1ews showmg
the manner, in Wh1ch the levér of the new pile
wiré operates upon Wlthdra\val of the wire to cut
plle loops in groups and ledve pile lIoops in otHer
groups uncut

Pig. 7 is 4 perspectlve view sxmﬂar to Flg 6
and showing theé efféct 6f usmg a p11e wire w1th
a Toriger lever thah that in the wire of F'1g 6;

Fig, 8 is a perspectlve viéw of 4 carpet made
by.the use of the levers 6f Fig. 6;

Fig. 9 is a perspective view of & c¢arpet made
by the tise of the levers of Fig. 7:

-Figi 10 is a perspectlve view showmg a step in
the weaving of & carpét by the dse of thé rigw
pile w1res and standard cutting Bilé wires eéri-
ployéd in alternatron,

Fig. 11 is a perspéctive view-of a carpet made
by the weaving operation; 1ncludmg the stép of
Fig. 10; .

-Fig. 12 is.a perspect1ve view showing & step in
the weaving of a carpét by thé use of the fiew
pile wires and standard non-cutting Pile virés
arranged two-and-two;

.. Fig. 13 is a perspective of a catiiét made: by the
weavmg operatlon including thé step of Flg 12;

Fig. 14 is an exploded perspectlve v1ew showmg
a'step in & wédving operation, in which' the new
pile  wires are used in altertiation with non-
_cutting knob wires;
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- Figs, 15and 16 are sectlonal views on the lifiés

15—15 and 1616 of Fig. 14;
Fig. 17 is ah exploded perfspective view show-
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2 .
1ng a step in a weavmg operatmn in whlch the
new pile wires are employed with standard non-
cuttlng and knob wires; and

‘Fig. 18 is a §éctional view on the 11ne I8—-I8
of Fig. 17.. .

The hew pile wire 19 as 111uSura,ted in Flg 1,
is ordlnarlly made of flat steel stock.and it. has
a head 28 at one end; by which the wire .i§'
gupped by the means for inserting and with-
drawmg it. Thé freé end 2! of the wire i§ ré+
férréd to as the “blads” snd it terminates in 4
bliint Ppoint. Adjacent the blade, the. wire. is
formed with a lengthwise slot 22 leading inward
from its top surface. .A lever 23.is. pivotally
mounted on & pin 24 between its ends within the
slot and the lever has. an upward. projection 25
at its end toward the blade and.an. upward pro-
jeetion 26 gt its other end.. The top surface 25a
of projection 25 is relativély fiat and blunt, while
the top surface of projection 26 curves. upwardly
toward the middle of the.lévér and is formed
w1th a top cutting edge 264.. When the lever
is:in level position (Fig. 1), the top. of projection
25 lies exposed above the top of the wire, as does
also the inner énd of the cuttmg edge 26a. The
lever. is. rockable bétween a. position. (Fig. .2),
in which- the top surface .of projection. 25 lies
wholly.within the slot and the cutting edge 28a
is wholly exposed, and a sécond position. (Fig; 3);
in which the top.surface of. projection 25 _-is
wholly exposed and the projection 26-lies wholly
within the slot. . The wire illistrated.is of uni-
form he1ght from end to end But, if desired, the
wire may have the .form of wire 9’ which in=
cludes & knob 21a at ifs bladé end, a§ illustrated
in Fig. 3.

Décorative effects in the pile surface of a fabr1c
may be obtained by usinig the new pile wires alone
or by eémploying them in combination with con-
véntional pile wires of .the. cutting; non-cutting,
and knob -vérieties. When the new .pile wiies
are used alone, they produce a pile surface.made
up of transverse rows of pile elerents with each
row contammg both pile loops dnd bpile tufts.
Wheii the wires are alike ahd hidve Iévers. ¢f the
same length, the pile: surface of thé. fabric has
longitudinal stripes of pile loops altefnating with
stfipes of pile tufts, the.stripes. belng of equal
width.. The. operatmn of the new .wiré.to pro-
duce. these effects is made clear.id Figs. 4-9; inc;;
in which the use of the wire in weaving 4 tapestry
carpet is illustrated. .. .. .

.. The carpeét shown in Figs. 4—9 mc comprlses
stufier .warps 27 lying in. a plane,. ﬁllmg yarns
28, 29 lying dbove and below thé stuffer warps;
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and two sets of binder warps or fine chains 30, 34
binding the filling yarns in place. The pile is
made of heavy pile yarns 82, which are raised
over the new pile wires 19 between adjacent
filling yarns 28 in the upper level. In the weav-
ing operation, the wires used have their levers
so disposed that, when the wires are inserted in
the shed in the usual way, the lever 23 of each
wire lies beyond the pile yarns. After all the
wires in the set have been inserted, the first wire
is withdrawn from the loops of pile yarns there-
over and is re-inserted in the shed. As the wire
is withdrawn, its lever functions to cut certain
loops of pile yarn and leave others uncut, as
follows:

When the withdrawal of the wire starts, the
lever projection 26, with the cutting edge 26a,
first enters the adjacent pile loop 32a, and the
engagement of the cutting edge with the loop

causes the lever to be rocked, so that the cutting o

projection is depressed and the projection 25
with the blunt top edge 25¢ is moved up out
of the slot 22 in the wire. The lever is held in
this position, until the cutting projection 26 has
passed beneath a plurality of pile loops, leaving
them uncut. The number of loops left intact
depends on the length of the lever between the
highest part of its cutting edge 26a and the
blunt top surface 25¢ of projection 25. When
the blunt surface 25e¢ on the lever engages the
edee loop 32a, the end of the lever carrying the
projection 25 is depressed, and this raises the
cutting edge 26a, so that it then cuts pile loops
to form tufts. The lever continues to be held
with its cutting edge 26a raised in position to cut,
until projection 25 ultimately reaches the tufts
formed by the severance cf loops. As soon as
this ocecurs, the cutting projection 26 is again de-
pressed by contact of its cutting edge 26a with
the loops, and the blunt projection 25 rises be-
tween the legs of the tufts. The lever remains
in this position with the cutting edge ineffective,
until the blunt projection 25 passes beyond the
group of tufts and again engages a loop, where-
upon the lever is rocked to raise its cutting edge
and the severing of loops to form tuffs again
takes place. The sequence of operations de-
scribed continues throughout the withdrawal of
the wire and, as a result of the actions described,
the transverse row of pile loops raised over the
wire is converted into groups of loops alternating
with groups of tufts. If all the pile wires used
in the loom are identical, the pile surface of the
finished fabric will be made up of longitudinal
stripes of loops alternating with longitudinal
stripes of tufts.

In Fig. 5, a portion of the pile of the fabric,
produced as above described, is shown, after one
wire has been withdrawn to leave a transverse
row made up of loops 33 and tufts 34. The
adjacent wire 18a is partially withdrawn and is
at a stage, where loops are being severed to form
tufts. In Fig. 6, the wire 19« is shown in a posi-
tion where its blunt projection has risen between
tufts 34, so that its cutting projection is depressed
and ineffective to cut loops.

As pointed out above, the number of loops left
uncut and the number of loops cut to make tufts
in the withdrawal of a wire 19 depends on the
length of the lever 23 and, in Fig. 7, there is
illustrated a portion of the pile of a fabric pro-
duced by the use of a wire 18b having a lever
longer than that of wire {8, so that there is a
greater distance between the blunt and cutting
top edges. With the longer lever, there are more
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loops and tufts in each group thereof in a trans-
verse row in the fabric than in the corresponding
groups made by the use of wire 19 with the
shorter lever.

The fabric shown in Figs. 8 and 9 have been
made by the use of the short lever wire 19 and
the long lever wire 19b, respectively. In each
fabrie, the pile includes longitudinal stripes of
loops 33 alternating with similar stripes of tufts
34 and the stripes are of uniform width.

The fabric shown in Fig. 11 is one having a
pile made up of transverse rows of tufts 35 alter-
nating with rows made up of groups of loops 36
alternating with groups of tufts 37. This fabric
is produced by the use of a set of pile wires, in
which the new lever wire 19 is employed in alter-
nation with a plain wire 38 having a cutting
blade 29 adjacent its free end and of the same
height as the lever wire. At the stage, shown
in Fig. 10, of weaving the fabric of Fig. 11, the
lever wire has been wholly withdrawn and the
cutting wire 38 has been partially withdrawn.

The fabric shown in Fig. 13 is one made by
the use of a set of wires made up of pairs of the
new lever wires employed in alternation with
pairs of conventional non-cutting wires 440.
When the lever wires are withdrawn, the rows
of pile loops thereover are converted into groups
of loops 41 alternating with groups of tufts 42.
The withdrawal of the plain wires leaves rows of
loops 43. The height of the plain wires employed
in sueh a set is the same as the height of the
lever wires or lower. This insures that the tufis
formed by cutting loops will have ends project-
ing slightly above the tops of the loops, so that
the ends of the tufts can be sheared in finishing
operations.

The fabric illustrated in Figs. 15 and 16 is one,
in which the pile includes rows of pile elements

‘made up of both high loops 44 and low loops 45,

and other rows containing groups of loops alter-
nating with groups of tufts. This fabric is pro-
duced by the use of a set of wires, which includes
the new lever wires 18 alternating with knob
wires 46. HEach knob wire has a knob 46a at its
free or blade end, which is either as high as or
somewhat lower than the lever wires employed
in the set, while the major part of the length
of each knob wire has a height substantially lower
than the knob. In producing the fabric by the
use of the lever wires alternating with the knob
wires, the pile yarns are raised selectively over
the wires by a Jacquard mechanism, with the
following results.

Whenever a pile yarn, such as that designated
41, is raised over a number of knob wires and
buried beneath intervening lever wires, the
yarns raised over the first knob wire are formed
initially into low loops. When the wire is with-~
drawn, the loops are converted into high loops,
the additional yarn for the purpose being ob-
tained by stretching lengths of the yarns buried
in the backing or by lowering the height of loops
of such yarns raised over the immediately pre-
ceding knob wire and left as high loops upon
withdrawal of that wire. When the second knob
wire is withdrawn and the low loops initially
formed thereover are converted into high loops,
each high loop of a yarn, which was raised over
the immediately preceding knob wire, is lowered,
and this action continues for all the knob wires,
over which a yarn is successively raised. If a
yarn, such as that designated 48, is raised over
the first knob wire and then buried beneath a
number of wires, before being again raised over
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@ knob wire, the withdrawal of the first wire
leaves a high loop 48¢ of the yain. Upon: with=
drawal of the next kneb wire, over which the
yarn is raised, the initial low loop of the yain
over that wire is converted inte a high loop,
but this conversion dees not reduce the height
of loop 48a. Accordingly; by raising the yarns
over' the- kriob wires in accordance with: g pat-
tern; it is' possible to obtain both high- and Iow
loops of the yarm in the pilé; and the high and
low leops may- lie in the same t#ansverse row.
The yarns raised over the lever wires are con-
verted into groups of loops. altérmating with
groups- of tufts, as above-explained.

In such a fabrie, it is not objectionable to
raise-a yarn over a knob wire and thien: over the
next lever wire; but' it is' undesirable: to. raise
a:yarn: over a lever wire and then over the rext
knob wire. The reason is that, in the second
case; the withdrawal of the-knob wire increases
the height of the low loops initially formed there-
over and the additional yarn for this purpose
is' withdrawn  from the pile elements in the pre-
ceding row produced over the lever wire. Where-
ever those: elements are tufts; ore leg of each
tuft is shortened by the withdrawal of the knob
wire so that, in the finished fabric, there: will
be: short- tuft legs, which. will ke buried. in. the
pile.and not visible. '

The fabric shown in Fig. 18 is one made-by the g

use of the set of wires illustrated in Fig. 17,
This set is made up of sub-groups, each consist-
ing of a knob wire 49, a lever wire 50, and a plain
non-cutting wire 51 arranged in that order. In
such a set, the height of the knob of the knob
wire and the height of the plain wire are no
greater than the height of the lever wire and if
desired, the plain wire may be of lower height
than the knob of the knob wire. By proper
raising of the pile yarns over the knob, lever,
and plain wires in accordance with the pattern,
it is possible to produce a pile, in which there

are rows of loops containing both high loops 52,

and low loops 53, other rows containing groups of
tufts 54 alternating with groups of loops 55, and
still other rows containing only loops 56.

The fabric illustrated in Fig. 18 has a pile, in
which the major proportion of the pile elements
are loops, and there are a relatively few tufts
in the rows formed by the use of the lever wires.
If it is desired to produce a pile with a larger
broportion of tufts, the non-cutting wires 5¢ in
the set may be replaced by cutting wires, in

which event each group of three rows of pile

elements in the pile surface consists of a row
of tufts, a row made up of groups of tufts alter-
nating with groups of loops, and a row made up
of loops of two different heights.

In the use of a set of wireg 19’, the yarns are
raised selectively over the wires, as in the case
of weaving with an ordinary knob wire. It is
then possible, by proper manipulation of the
yarns, to produce rows of pile elements made up
of groups of tufts alternating with groups of
loops of two different heights.

I claim:

1. A pile wire for use in a wire loom, which
comprises a blade and a head, the wire having
a lengthwise slot leading inward through its top
adjacent its end remote from the head, and a
lever pivotally mounted within the slot, the lever
having a cutting edge at its top at its end to-
ward the head and a blunt top surface at its
cther end, the lever being rockable between two
positions, in the first of which the cutting edge
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s outside and the blunt edge within the stot atd;
ini-the second of which; the cuttifig- édge:is Wwithe

il and the blunt edge olitside the siot.

2. A pile wiré for use ifi- & wire: loom, which
comprises a blade and a Head; the wire having
& lengthwise slot leading inward through: it§
top adjacent its end remote from the: heéad; and
a lever pivotally mounted within the slot- and:
extending lengthwise of the blade; the 16vér
having an upward projection with: a top: cuttifig
edge at its end toward: the' Kéad andi an: upward
projection with & blunt top edgé at ity ofher
end, the lever being rockable bétween fwo: posis
tions, in the first of whick the euttin edge
is' outside and the- blunt edge within: the' slot
and, in the second of which, thé cutting edie
is- within and- the blunt edge outsidé: the' slot:

3: A method: 6f weaving on a pilé wiré: 160;
pile-fabrie having g transverse row of pile: él
ments consisting 6f groups: of pile Toops: altérna
ing with groups: of pile tufts by means-of g pile’
wire having a- lever pivetéd in- a slot: if the top
of the wire, the levér Raving a éutting: top-édgé
at one end and & blunt top edge at- thé ofl er;
the edges being alternately” projected owt: of
the slot, when the lever is rodked: in obposite
directions, whicli comprises forming: a: sHed con=
taining pile warps only in the top' line; iriserting
the wire into' the shed ir such' directiori fhiat
the blunt' edge of the lever precedes-the cuting
edge, until'at least the cutting edge 6F the 16ver
lies beyond the shed, lowering the pile warps
upon the wire to form loops over the wire, form-
ing other sheds successively and inserting pile
wires therein, and withdrawing the wire in a
direction opposite to that of its insertion, the
engagement of the cutting edge on the lever
with the loops over the wire initially rocking
the lever to depress said edge into the slot and
to project the blunt edge out of the slot, the
lever remaining thus rocked until the blunt edge
engages the loops and is depressed thereby to
rock the lever and project the cutting edge
out of the slot to cut loops to form tufts, the
lever remaining in its second position, until the
blunt edge reaches said tufts and the lever is
returned to its first position by engagement of
the cutting edge with loops.

4. In a pile wire carpet loom for producing a
pile carpet having a pile surface including trans-
verse rows of like pile elements and at least one
transverse row of pile elements made up of
groups of pile loops alternating with pile tufts,
the rows being arranged according to a pattern,
said loom having means for inserting pile wires
in respective sheds, withdrawing the wires from
the woven fabrie, and reinserting them in re-
spective sheds in regular order, a set of pile wires
including standard pile wires and at least one
wire having a head and a blade, said wire having
8 lengthwise slot leading inward through its top
surface, and a lever pivotally mounted in the
slot and having a cutting top edge at the end
of the lever toward the head and a blunt top
edge at the other end, the position of the lever
wire in the set corresponding to the position
in the pattern of said row of pile elements made
up of groups of pile loops alternating with groups
of pile tufts.

5. A set of pile wires for use in a pile wire car-
pet loom adapted to produce a pile carpet hav-
ing a pile surface including transverse rows of
like pile elements and at least one transverse
row of pile elements made up of groups of pile
loops alternating with pile tufts, the rows being
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arranged in a repeat pattern and the loom hav-
ing means for inserting the pile wires of the set
into respective sheds, withdrawing the wires
from the woven fabric, and reinserting them
in respective sheds in regular order, the set of
wires comprising a plurality of wires including
standard pile wires and at least one wire having
a head and a blade, said wire having a length-
wise slot leading inward through its top surface,
and a lever pivotally mounted in the slot and
having a cutting top edge at its end toward the
-head and g blunt top edge at the other end, the
position of the lever wire in the set corresponding
to the position in the pattern of the row of pile
elements made up of groups of pile loops alternat-
ing with groups of pile tufts.

6. A method of weaving on a pile wire carpet
loom 2 pile fabric having a pile surface made up
of transverse rows of pile elements formed of
pile warps raised out of a backing, the pile sur-
face including rows of pile loops of two heights
and other rows made up of groups of pile loops
alternating with groups of pile tufts, the loom
including pile wires of two kinds arranged in
alternation, the wires of one kind being of rela-
tively low height for the major part of their
length and having a knob of greater height at
the free end thereof and the wires of the second
kind being of a height at least as great as the
height of said knob and formed with a length-
wise slot in the top edge adjacent the free end
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of the wire, & lever with a blunt top edge at one
end and a cutting top edge at the other heing
pivoted between its ends in the slot with the
blunt edge toward the free end of the wire,
which comprises raising pile warps selectively in
accordance with a pattern over the wires of the
two kinds to form initially rows of low loops
alternating with rows of high loops, thereafter
withdrawing the wires successively from the rows
of loops thereover, simultaneously with the with-
drawal of each lever wire leaving umcut and
cutting alternate groups of loops over said wire,
and simultaneously with the withdrawal of each
knoh wire converting the low loops thereover to
high loops and reducing the height of high Joops
of the same yarns raised over the immediately
preceding knob wire and left as high loops, when
said immediately preceding knob wire was with-
drawn.
KENNETH HAMILTON, J&.
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