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69 Awarp yarnfeeding device for a fiat knitting machine.

6 Aflat knitting machine including a warp yarn feeding de-
vice characterised in that the warp yarn feeding device com-
prises a yarn guide (2) mounted on a rail (1} to be slidable in
two directions, a pair of brake blocks or stop means (11, 12)
disposed on either side of said yarn guide (2) with respect to
the sliding of said yarn guide, with each of said stop means (11,
12) being symmetrically mounted and each having a yarn guide
push-back member (13, 14) and an actuating rod (17) for the
yarn guide supported on a carriage (9) and displaceable so as
in operation to alternately displace said yarn guide push-back
members (13, 14) during the reciprocating movement of said
carriage (9) to thereby cause said yarn guide (2) to be pushed
back in the direction opposite to that of advance of the car-
riage to feed the warp yarn guided by said yarn guide (2) to a
knitting needle.
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A warp yarn feeding device
for a flat knitting machine

The present invention relates to a warp yarn
feeding device for flat knitting machines and such
machines including the yarn feeding devices.

Conventionally, in a step of knitting a chain-
like warp in a knitted material such as in the case
of an Argyle pattern, ground yarn and warp yarn are
passed through the same knitting needle, and the yarn
which is positioned on the inner side of a needle. hook
comes out on the reverse side of the knitted material,
and, when seen from the surface side, results in a con-
dition wherein the yarn is sunken in the knitted
material, and accordingly, such a knitting process
always had the disadvantage that the warp yarn which
must be knitted so as to appear substantially linear
on the surface of the knitted material came out in a

‘dotted line -~ thus failing to produce the required

beautiful knitted fabrics.

The present invention is directed to removal of
the disadvantage of the kind described and to the pro-
vision of a warp yarn feeding device for a flat
knitting machine capable of positively causing the
warp yarn to come out on the surface of the knitted
material,

The invention achieves its algs by providing a

- flat knitting machine 1nclud1ngkyarnpfeed1ng dev1ce$

<! wee
characterised in thatlgach ygrn feeding device

comprises a ya££ guide, is mounted on a rail to be
slidable in two directions, a pair of brake blocks
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or stop means are disposed on either side of said
yarn guide with respect to the sliding of said yarn
guide, with each of said stop means being symmetric-
ally mounted and each having a yarn guide push-back
member and an actuating rod for the yarn guide supp-
orted on a carriage and displaceable so as in operat-
jon to alternately displace said yarn guides push-
back members during the reciprocating movement of
said carriage to thereby cause said yarn guide to be
pushed-back in the direction opposi&gfgo that of
advance of the carriage to feed theLyarn guided by
said yarn guide to a knitting needle.

The invention will be described further, by
way of example with reference {to the accompanying
drawings, in which:—

Fig. 1 is a fragmentary elevational view of a
yarn feeding device and should be referred to when
mention is made of right and left hand positions;

Fig. 2 is a section taken along the line II-ITI
of Fig. 1; and

Figs. 3 to 6 illustrate the relationship
between the knitting Q§§&le, ground yarn and pattern
yarn during the knittfng operation;

A fragmentary défail of a flat knitting machine
is shown in the drawiﬂés, wherein a corner rod or
rail 1 is located extendiﬁg transversely across and
above a needle bed (not shown); A yarn guide
generally designated as 2 includes a slider 3 slidably
mounted on one side of the rail 1, a 1lifting or
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elevating plate 4 displaceably mounted on the slider

3 to be displaceable upwardly and downwardly and a
yarn guide member 5a attached to the lower end of the
plate 4 by means of yarn guide rod 5. The elevating
plate 4 is lifted and biassed by a compression spring
6 so as to keep the lower end of the yarn guide member
5a in a position in which it does not hinder advance
and retraction of a knitting needle N. A stop member
7 is provided for determining the upper limit position
of the elevating plate 4. A cam follower 8 is attached
to the front, upper end of the elevating plate 4 and
extends through a rectangular aperture in slider 3;
Stop or arresting blocks 11 and 12 are slidably mounted
on the rail 1 on the left and right hand sides of the
slider 3, (when viewed in Fig. 1) and the distance
between these blocks 11 and 12 is made wide enough

to permit the warp yarn guide 2 to travel to the left
and right by one needle with respect to a needle row,
The numerals 13 and 14 designate a pair of yarn guide
push-back members located on either side of slider 3
and rotatably supported respectively by shafts 15, 16
on the upper part of the front side of each block 11,
12; said push-back members being symmetrically mounted.
Two catch pawl portions 133 and 14a are provided on the
respective upper parts of the push-back members 13

and 14 and face the line of travel of yarn guide act-
vating rod 17 provided on carriage 9. Push-back
portions 13b and 14b are provided on the respective
sides of the slider actuating members 13, 14 facing

to the slider 3; and portions 13¢c, 134, and 14c, 144
are projections for controlling the angle of rotation
and are provided on the opposite sides respectively;
said projections being associated and co-operating
with stops 18 and 19. '
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Movable rods 20 and 21 are located parallel to
the rail 1 and the blocks 11 and 12 are securely conn-
ected to the rods and are adapted to travel along the
rail 1 in accordance with the movement of the rods 20,
21. Connection pieces 20a and 213 are provided for
connecting the movable rods 20, 21 to the blocks 11,
12 respectively.

The numeral 22 designatesEén—i&eﬁ%ieaL ground
yarn guide slidably mounted on the opposite side of
the rail 1 and guides ground yarn C for producing'a
ground fabric by a yarn guide member 2% disposed at
the lower end of the guide to a latch knitting needle
N.

In operation, the carriage 9 advancing from
left to right as viewed in Fig. 1 takes the ground
yarn guide 22 rightward by another yarn guide actuat-
ing rod 17 provided on the carriage, and the yarn
guide member 23 of the guide 22 feeds the ground yarn
C which the member 23 is guiding to a needle row,.
Subsequently, when the carriage 9 approaches the pos-—
ition of the warp yarn guide 2, actuating rod 17 for
the yarn guide means pushes back the catch pawl portion
13a of the yarn guide push-back member 13 of the left
block 11 and rotates the member 13 to the right. The
rod 17 is then guided to the inclined surface of the
member 13, clears the surface, passes over the upper
surface of the slider 3, and presses against the catch
pawl portion 14a of the yarn guide push-back member 14

on the right hand side. The push-back member 14 is then

rotated clockwise at a predetermined angle about the
shaft 16, and the push-back portion 14b pushes-back
the rightwardly biased slider g to the left, namely in
the direction opposite to that in which the carriage
9 has advanced.
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Thereby, the yarn guide é is moved to the left by
one needle with respect to the needle fow, and guides
the warp yarn D, which the guide 3 is guiding, to a
specified knitting needle N in racking position. In
this state, knitting of the warp yarn D together
with ground yarn is carried out by a knitting cam
(not shown) in the carriage 9.

When the carriage 9 travels to the left (Fig. 1)
opposite portions of the above-~-mentioned members op-
erate to carry out knitting in the same manner.,

A description will now be given of the relation-
ship between the knitting needle N, ground yarn C and
warp yarn D with reference to Figs. 4 to 6.

Ground yarn C loosely abuts against the knitting
needle N and warp yarn D is brought under tension by
the action of a yarn guide push-back member 14 or 15
with the result that the warp yarn D abuts strongly
againét the needle N, The warp yarn D is positioned

" above the ground yarn C (the inner side of needle hook).

The needle N is moved back into a needle bed B
and a loop is formed with the state of the warp yarn
D and ground yarn C being as they are., Thereafter,
when the needle N is moved upward, the loop already
formed is disengaged from the released latch of the
needle N and moves to the upper surface of the needle
N. Subsequently, the warp yarn D and ground yarn C
are again fed to the hook of the needle N in the same
manner as described above, the needle N is moved back
into the needle bed B. When the needle N is moved back
into the needle bed B, the loop already formed passes
over the upper side of the closed latch and is
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disengaged from the needle N, At this time, because
the upper side of the closed latch is sharply inclined,
the warp yarn D, racked and abutting:strongly against
the needle N, is pulled and is moved slightly down-
wardly together with the retreating needle N, and
passes through the inside of ground yarn C whilst on

the other hand, the ground yarn C, because it only

abuts loosely against the needle N, is caused to

move relatively to the upper side of the warp yarn D
from outside of the warp yarn D moving slightly down-
ward.

Thus, the warp yarn D comes out positively on
the surface of the knitted material formed mainly by
the ground yarn with the warp yarn D being reversed
in position.

In the embodiment, the left- and right-hand
stop blocks 11 and 12 are constructed such that they
are moved to the left and right along the rail 1 by
the travel of movable rods 20, 21 and the warp yarn
guide 2 between the blocks 11, 12 is also moved to
the left and right therewith, but it is not always

necessary that the guide 2 have to be moved bilaterally.

Namely, if the guide 2 is so designed as to move
during knitting, inclined or zigzag patterns are
formed and as long as the guide 2 is not moved by way
of -movable rods 20, 21, a longitudinal linear pattern

is formed.

As described, since the machine of the invention
is constructed such that a warp yarn guide is bilat-
erally slidably mounted on the rail, a pair of stop
means are disposed on either side with respect to the
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sliding of the warp yarn guide, a pair of yarn push-
back members are secured symmetrically on either side
to the stop means, and the yarn guide actuating rod
included on the carriage kicks and moves the yarn
guide push-back member alternately to thereby push
back the yarn guide in the direction opposite to that
in which the carriage advances and to feed the warp
yarn guided by the yarn guide to the knitting needle,
the invention is effective in that the warp yarn is
racked and presses strongly against the needle, thus
making it possible for the warp yarn to come out pos-
itively on the surface of a knitted fabric and prov-
iding a clear pattern in the knitted fabric.

Furthermore, since the yarn feeding device
itself is simple in structure, it is of advantage that
the device may be produced at low cost and sold at -
low price.
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Claims:

o a walp
1. A flat knitting machinetiggigg}ngLyarn feeding
devices charzﬁjerised in thattg&eh yarn feeding device
comprises a|yarn guide (2)9;—22}7 mounted on a rail
(1) to be slidable in two directions, a pair of brake
blocks or stop means (11, 12) - disposed on either
side of said yarn guide (2)95—22%-with respect to the
sliding of said yarn guide, with each of said stop
means (11, 12) being symmetrically mounted and each
having a yarn_guide push-back member (13, 14)
and an actuating rod (17) for the yarn guide supported
on a carriage (9) and displaceable so as in operation
to alfernately displace said yarn guide push-back
members (13, 14) during the reciprocating movement of
said carriage (9), to thereby cause said yarn guide
(2)&r~22?‘to be pushed back in the direction ogggi;te
to that of advance of the carriage to feed the|yarn
guidéd by said yarn guide (2) to a knitting needle.

2. A machine as claimed in claim 1, characterised
in that the push-back members comprise two catch pawl
members (13, 14) rotatably mounted on said stop means

(11, 12).

3. A maqhine'as claimed in claim 2, characterised
in that a stop.pin (18, 19) is provided on each stop
means (1T,'12)'to limit the angle of rotation of said

pawl members (13, 14).

4, A machine as claimed in any of claims 1 to 3,
characterised in that stop means (11, 12) are separately
and adjustably mounted on two rods (20, 21) which rods
are separately displaceable and extend parallel to

the rail (1).
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5 A machine as claimed in any of claims 1 to 4,
characterised in that the yarn gﬁide member (52) and
yarn guide rod (5) are mounted on a lifting plate (4)
spring biased (6) upwardly and displaceable by a cam
follower (8) located thereon.

6. A machine as claimed in claim 1, characterised
in that the warp yarn guide and ground yarn guides
are idemntisal—end mounted on opposite sides of the
same rail (1).

1. A method of knitting substantially as herein
described with reference to and as illustrated in

the accompanying drawings.
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