
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
33

2 
28

6
A

1
*EP004332286A1*

(11) EP 4 332 286 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
06.03.2024 Bulletin 2024/10

(21) Application number: 23194340.8

(22) Date of filing: 30.08.2023

(51) International Patent Classification (IPC):
D04B 7/12 (2006.01) D04B 15/06 (2006.01)

D04B 15/36 (2006.01) D04B 15/70 (2006.01)

(52) Cooperative Patent Classification (CPC): 
D04B 15/70; D04B 7/12; D04B 15/06; 
D04B 15/362; D04B 35/02 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC ME MK MT NL 
NO PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA
Designated Validation States: 
KH MA MD TN

(30) Priority: 31.08.2022 JP 2022138749

(71) Applicant: SHIMA SEIKI MFG., LTD.
Wakayama 641-8511 (JP)

(72) Inventors:  
• SHIMONO, Masahiro

Wakayama (JP)
• KOTAKA, Norio

Wakayama (JP)
• SHIMASAKI, Yoshinori

Wakayama (JP)

(74) Representative: Wimmer, Hubert
Wagner & Geyer Partnerschaft mbB 
Patent- und Rechtsanwälte 
Gewürzmühlstrasse 5
80538 München (DE)

(54) FLATBED KNITTING MACHINE FOR PILE KNITTING AND PILE KNITTING METHOD

(57) An object is to provide a flatbed knitting machine
for pile knitting and a pile knitting method, allowing pile
knitting even when using a knitting needle without a lock-
ing hook for knitting yarn.

A capturing up-and-down means 10 drives a sinker
4 to raise the tip thereof upwards in a needle bed gap
1a, capture the ground yarn fed through a yarn feeder
between a claw for ground yarn 4a and a claw for pile
yarn 4b, and draw the ground yarn below the needle bed
gap 1a. The solid lines show the sinker 4 when driven to
capture the ground yarn. The dashed lines show the sink-

er 4 with the tip having retreated from between knitting
needles 3. The two-dot chain lines show of the sinker 4
re-advancing to between the knitting needles 3, after the
steps of separating the ground yarn 8a and the pile yarn
8b, and being driven so that the tip retreats from between
the knitting needles 3 after the stitch formation by yarn
drawing with a hook 3a. Pile knitting is performed even
when using the knitting needles 3 without a locking hook
for knitting yarn because the sinker 4 is capable of cap-
turing and drawing the ground yarn 8a.
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Description

[Technical Field]

[0001] The present invention relates to a flatbed knit-
ting machine for performing pile knitting with ground yarn
and pile yarn, and a pile knitting method.

[Background Art]

[0002] Conventionally, a flatbed knitting machine for
performing pile knitting catches ground yarn first and pile
yarn later fed from above in a needle bed gap to which
one long side of substantially rectangular shaped needle
bed, where tips of needle beds face each other along
longitudinal direction parallel to the long side direction,
with knitting needles for pile knitting arranged in parallel
in the longitudinal direction of the needle bed. The needle
bed, which houses the knitting needles in needle grooves
arranged in parallel in the longitudinal direction, is in-
clined, with the needle bed gap side being higher and
gradually decreasing in height towards the side away
from the needle bed gap. The knitting needle for pile knit-
ting is a latch needle, which has a latch for opening and
closing a hook provided at the tip corresponding to the
needle bed gap side when the needle is housed in the
needle groove, and further has a locking hook for knitting
yarn on the inner edge where the latch faces the hook.
In the pile knitting, the knitting needle for pile knitting is
made to advance to the limit in the needle bed gap while
being raised and thereafter made to retreat therefrom
while being lowered, whereby the ground yarn is locked
with the locking hook for knitting yarn. A tip of a sinker
for pile knitting is made to advance to and retreat from
between the knitting needles for pile knitting. The sinker
for pile knitting includes, at the tip, a claw for pile yarn
capable of locking pile yarn on the upper side, and a claw
for ground yarn capable of locking ground yarn on the
lower side. The sinker when advancing to between the
knitting needles for pile knitting forms pile fabric while
separating the ground yarn and the pile yarn with the tip.
The flatbed knitting machine, which performs such a pile
knitting method, is capable of forming a pile loop by mak-
ing a sinker loop with the pile yarn longer than a sinker
loop with the ground yarn (refer to, for example, Patent
Citation 1).
[0003] The pile fabric glove disclosed in Patent Citation
1 is knitted in a manner that the whole part including
fingertips to a wrist part is knitted by pile knitting, elastic
yarn is inserted to the wrist part by tucking, and the fabric
has pile loops on the inner surface. Some function may
be imparted to such a glove, for example, waterproof
function and/or cold protection function may be imparted
by coating its outside with latex, further cut resistance
and/or heat resistance may be imparted by using aramid
fiber or the like as pile yarn and forming piles on the outer
side. Pile fabric may be knitted as a sock, for example,
cold protection function may be imparted by forming pile

loops on the inner side.

[Citation List]

[Patent Literature]

[0004] Patent Citation 1 JP1986-020668B

[Summary of Invention]

[Technical Problem]

[0005] The pile knitting method as disclosed in Patent
Citation 1 requires knitting needles for pile knitting having
a locking hook for knitting yarn on the inner edges of the
latches, and sinkers for pile knitting capable of separating
ground yarn and pile yarn with the tip advancing to and
retreating from between the knitting needles. Although
the arrangement of the locking hook for knitting yarn on
the latch increases costs for producing a knitting needle,
neither the plain knitting nor the rib knitting, which is in
many cases performed in a flatbed knitting machine, re-
quires the locking hook for knitting yarn.
[0006] The object of the present invention is to provide
a flatbed knitting machine for pile knitting and a pile knit-
ting method, enabling pile knitting even using knitting
needles without locking hooks for knitting yarn.

[Technical Solution]

[0007] The present invention is a flatbed knitting ma-
chine for pile knitting provided with:

needle beds having substantially rectangular shape
with short sides and long sides, the needle beds hav-
ing needle grooves parallel to the short sides ar-
ranged in a longitudinal direction parallel to the long
sides, the needle beds having one of the long sides
facing a needle bed gap, each needle groove in-
clined with a side of the needle bed gap being higher
and gradually decreasing in height towards a side
away from the needle bed gap;
knitting needles having hooks at tips, the knitting
needles respectively housed in the needle grooves
with the hooks arranged on the side of the needle
bed gap, the knitting needles configured to perform
knitting with yarn fed from above the needle bed gap
by use of the hooks advancing to and retreating from
the needle bed gap;
yarn feeders running with a gap from each other to
feed ground yarn and pile yarn as knitting yarn to the
knitting needles, respectively, the ground yarn fed
first and the pile yarn fed later;
sinkers, tips of which having claws for ground yarn
on lower side and claws for pile yarn on upper side,
being driven to advance to and retreat from between
the knitting needles, and being possible to form sink-
er loops of the ground yarn by the claw for ground
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yarn and being possible to form sinker loops of the
pile yarn by the claw for the pile yarn respectively,
while the hooks of the knitting needles drawing the
ground yarn and the pile yarn to form stiches; and
a sinker advancing retreating mechanism configured
to drive the respective sinkers to advance to and
retreat from between the knitting needles and sep-
arate the ground yarn and the pile yarn with the sinker
advancing to between the knitting needles, to hook
the ground yarn with the claw for ground yarn and
the pile yarn with the claw for pile yarn,
characterized in that
the sinker advancing retreating mechanism includes
capturing up-and-down means configured to, prior
to separating the ground yarn and the pile yarn, drive
the sinkers to raise the tips in the needle bed gap,
to capture the ground yarn fed through the yarn feed-
er between the claw for ground yarn and the claw
for pile yarn, and to draw the ground yarn below the
needle bed gap.

[0008] Also in the present invention, said capturing up-
and-down means is switchable between driving the sink-
ers within a range covering a knitting width and not driving
the sinkers outside the range.
[0009] Also in the present invention, said capturing up-
and-down means switches to drive said sinkers per group
with a plurality of the sinkers adjacent in said long side
direction.
[0010] Also in the present invention, said capturing up-
and-down means includes a rising cam configured to
raise said sinkers upwards in said needle bed gap.
[0011] In the present invention, said rising cam is ar-
ranged on movement paths for said sinkers advancing
to and retreating from between said knitting needles.
[0012] Also in the present invention, said capturing up-
and-down means includes select jacks, which are ar-
ranged between said sinkers and said movement paths,
allowing selection of either intermediary positions for rais-
ing the tips of the sinkers upwards in said needle bed
gap for said rising cam or non-intermediary positions for
not raising the tips of the sinkers upwards in the needle
bed gap for the rising cam, on the movement paths.
[0013] Also in the present invention, pile knitting and
plain knitting using said ground yarn and said pile yarn
as knitting yarn are switchable, by switching between an
operation of feeding the ground yarn first and the pile
yarn later by placing said yarn feeder for ground yarn in
front, with a gap, followed by said yarn feeder for pile
yarn, or an operation of hooking the ground yarn and the
pile yarn with said claw for ground yarn of the sinker by
placing the yarn feeders with a narrower gap.
[0014] Also in the present invention, said tip of said
sinker has a pushing part for pushing said knitting yarn
into said needle bed gap below said claw for ground yarn,
when advancing to between said knitting needles, and
said sinker advancing retreating mechanism, after said
hook of said knitting needle having been fed with the

knitting yarn retreats from the needle bed gap to form
stitch and to decide stitch density, drives the sinker to
retreat from the needle bed gap and re-advance to the
needle bed gap.
[0015] In addition the present invention is a pile knitting
method comprising the steps of:

housing knitting needles, each of which has a tip, in
needle grooves of a needle bed respectively in such
manner that tips are arranged on a side of the needle
bed, the needle bed having a substantially rectan-
gular shape with short sides and long sides, the nee-
dle grooves being parallel to the short sides arranged
in a longitudinal direction parallel to the long sides,
one of the long sides of the needle bed facing the
needle bed gap, the needle grooves inclined with a
side of the needle bed gap being higher and gradu-
ally decreasing in height towards a side away from
the needle bed gap;
making the hooks advance to and retreat from the
needle bed gap, and feeding the hooks from above
the needle bed gap, with ground yarn and pile yarn
as knitting yarn with a gap, respectively, the ground
yarn fed first and the pile yarn fed later; and
driving sinkers, each of which has a claw for ground
yarn on a lower side and a claw for pile yarn on an
upper side at a tip, to advance to and retreat from
between the knitting needles so as to separate the
fed ground yarn and the fed pile yarn, and form sinker
loops with the ground yarn by hooking the ground
yarn to be drawn by the hooks of the knitting needles
in stitch forming, with the claws for ground yarn, and
sinker loops with the pile yarn by hooking the pile
yarn with the claws for pile yarn, characterized in that
prior to separating the ground yarn and the pile yarn,
the tips of the sinkers are raised upwards in the nee-
dle bed gap, and the ground yarn fed through a yarn
feeder is captured between the claws for ground yarn
and the claws for pile yarn and drawn below the nee-
dle bed gap.

[Advantageous Effects of Invention]

[0016] According to the present invention, a sinker ad-
vancing retreating mechanism includes capturing up-
and-down means configured to, prior to separating
ground yarn and pile yarn, drive sinkers to raise their tips
upwards in a needle bed gap, capture the ground yarn
fed through a yarn feeder between claws for ground yarn
and claws for pile yarn, and draw the ground yarn below
the needle bed gap. Since the ground yarn is captured
and drawn by the sinkers and thereafter separated from
the pile yarn, pile knitting can be performed even when
using knitting needles without locking hooks for knitting
yarn.
[0017] Also according to the present invention, in case
where, after the capturing up-and-down means drives all
the sinkers, one knitting course is completed outside the
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knitting width, and the positions of the yarn feeder for
ground yarn and the yarn feeder for pile yarn are
switched, or other case, the sinkers being stopped with
their tips raised upwards in the needle bed gap may in-
terfere with the yarn feeders. If the yarn feeders are ar-
ranged higher in position in order to avoid such interfer-
ence, the conditions for yarn feeding to the knitting nee-
dles are worsened. Although the interference may be
avoided also by lowering all the sinkers and thereafter
stopping the driving for one knitting course, knitting effi-
ciency is lowered. Such lowering of knitting efficiency can
be prevented by the capturing up-and-down means,
which shall be switched so as not to drive the sinkers
outside the range covering the knitting width.
[0018] Also according to the present invention, since
the capturing up-and-down means is switched whether
to drive the sinkers per group with a plurality of sinkers
adjacent in the longitudinal direction, the mechanism is
simpler compared to the selection mechanism required
in case of switching for each sinker.
[0019] Also according to the present invention, the ris-
ing cam raises the sinkers upwards in the needle bed
gap and lowers the sinkers, whereby the ground yarn is
captured with the tips of the sinkers.
[0020] Also according to the present invention, since
the rising cam is arranged on the movement path for the
sinkers advancing to and retreating from between the
knitting needles, the rising cam is capable of raising the
tips of the sinkers so as to interlock with the advancing
and retreating of the sinkers.
[0021] Also according to the present invention, the ac-
tion of raising the tip of the sinker is performed by the
rising cam and transmitted to the sinker via the select
jack. The select jack is provided between the sinkers and
the movement path, and the select jack allows selection
of either an intermediary position for the rising cam or a
non-intermediary position, on the movement path. Ac-
cordingly, the selection of the select jack leads to switch-
ing whether to drive the sinker by the capturing up-and-
down means.
[0022] Also according to the present invention, the pile
knit and the plain knit can be switched per course so as
to be mixed in the wale direction. Even in the middle of
one course, the pile knit and the plain knit can be switched
by once stopping the knitting, changing the gap between
the yarn feeders, and restarting the knitting.
[0023] Also according to the present invention, even
in case where an old loop, having been knocked over,
stays in the vicinity of the needle bed gap, the tip of the
sinker having once retreated from the needle bed gap
re-advances thereto, whereby the pushing part arranged
at the tip of the sinker pushes the old loop below the
needle bed gap.
[0024] In addition according to the present invention,
prior to separating the ground yarn and the pile yarn with
the tips of the sinkers, the sinkers are driven so as to
raise the tips upwards in the needle bed gap, capture the
ground yarn fed through the yarn feeder between the

claws for ground yarn and the claws for pile yarn, and
draw the ground yarn below the needle bed gap. Accord-
ingly, the pile knitting is performed even when using the
knitting needle without the locking hook for knitting yarn
because the sinker captures and draws the ground yarn.

[Brief Description of Drawings]

[0025]

[Fig.1] Fig. 1 is a simplified right-side sectional view
of a capturing up-and-down means 10 in a flatbed
knitting machine for pile knitting 1 serving as an ex-
ample 1 according to the present invention, showing
its structure and its capturing operation to capture
the ground yarn.
[Fig.2] Fig.2 is a simplified right-side sectional view
of the capturing up-and-down means 10 shown in
Fig. 1, showing a condition in which the select jack
14 is not selected.
[Fig.3] Fig.3 is a simplified right-side sectional view
of the capturing up-and-down means 10 shown in
Fig. 1, showing a condition in which the select jack
14 is selected.
[Fig.4] Fig.4 is a simplified plan view of the flatbed
knitting machine for pile knitting 1 shown in Fig. 1,
showing the path of sinkers 4 and a cam layout in
pile knitting.
[Fig.5] Fig.5 is a simplified plan view of the flatbed
knitting machine for pile knitting 1 shown in Fig. 1,
showing the path of knitting needles 3 and a cam
layout in the pile knitting.
[Fig.6] Fig.6 is a simplified plan view of the flatbed
knitting machine for pile knitting 1 shown in Fig. 1,
showing the path of the select jacks 14 and a cam
layout in the pile knitting.
[Fig.7] Fig.7 shows a front view, a plan view, and a
right-side view of the sinker 4 shown in Fig. 1, show-
ing its shape.
[Fig.8] Fig.8 is a front view and plan views of the
select jack 14 shown in Fig. 1, showing its shape.
[Fig.9] Fig.9 are simplified right-side sectional views
of the flatbed knitting machine for pile knitting pile
knitting 1 shown in Fig. 1, showing the operation by
the sinker 4 to capture the ground yarn 8a.
[Fig.10] Fig.10 are simplified right-side sectional
views of the flatbed knitting machine for pile knitting
1 shown in Fig. 1, showing the operation by the sinker
4 to separate the ground yarn 8a and the pile yarn 8b.
[Fig.11] Fig.11 is a simplified right-side sectional
view of a capturing up-and-down means 30 in the
flatbed knitting machine for pile knitting 21 serving
as an example 2 according to the present invention.

[Description of Embodiments]

[0026] Fig.1 to Fig.10 show the structure and operation
of the flatbed knitting machine for pile knitting 1 serving
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as the example 1 according to the present invention. Fig.
11 shows the structure of the capturing up-and-down
means 30 in the flatbed knitting machine for pile knitting
21 serving as the example 2 according to the present
invention. The corresponding portions in respective fig-
ures are denoted by common reference signs, and thus
a duplicate description may be omitted. A portion not
shown in a target figure for the sake of convenience, if
any, may be described based on the reference sign in
another figure.

[Example 1]

[0027] Fig.1 shows simplified major portions of the
structure in the flatbed knitting machine for pile knitting
1 serving as the example 1 according to the present in-
vention. The flatbed knitting machine for pile knitting 1
has needle beds 2 as shown in Fig.9 and Fig.10, which
are omitted to show in Fig.1. As shown in Fig.9 and Fig.
10, the needle beds 2 are disposed in the manner that
the front and rear needle beds 2 face each other and
sandwich a needle bed gap 1a, so as to be planar sym-
metric with respect to a needle bed gap center plane 1b
shown in Fig.1. The portion of the needle bed gap 1a
sandwiched by the front and rear needle beds 2 has an
elongated rectangle shape, which is long in the depth
direction in the figure when viewed from above. Herein-
after, the depth direction described above will be referred
to as a longitudinal direction. Each of the needle beds 2,
which has a substantially rectangular shape with short
sides and long sides, has needle grooves 2a parallel to
the short side arranged in the longitudinal direction par-
allel to the long sides, and has one long side facing the
needle bed gap 1a. The knitting needle 3 shown in Fig.
1 is housed in one of the needle grooves 2a. The knitting
needle 3 has a hook 3a at its tip. Each of the knitting
needles 3 to be housed in the needle grooves 2a is sli-
dable so that the hook 3a advances to and retreats from
the needle bed gap 1a. Although the needle grooves 2a
are inclined with the side of the needle bed gap 1a being
higher and gradually decreasing in height towards the
side away from the needle bed gap 1a, Fig. 1 shows the
state of the needle grooves 2a inclined at the angle where
the sliding direction of the knitting needles 3 corresponds
to the vertical direction. Each of the knitting needles 3 is
a latch needle which has the hook 3a and a latch 3b
configured to open and close the hook 3a, but the latch
3b has no locking hook for knitting yarn, unlike Patent
Citation 1.
[0028] The flatbed knitting machine for pile knitting 1
includes the movable sinkers 4. Each of the sinkers 4
has a claw for ground yarn 4a, a claw for pile yarn 4b,
and a pushing part 4c, which are disposed at the tip ad-
vancing to and retreating from between the knitting nee-
dles 3. Each of the sinkers 4 further has a spring 4d, a
middle driving part 4e, and a tail driving part 4f, which
are formed integrally. The spring 4d may be combined
with a separate wire spring. A sinker bed 5 is provided

above the needle beds 2 and has sinker grooves 5a ar-
ranged in parallel in the longitudinal direction, and the
sinkers 4 are housed in the sinker grooves 5a, respec-
tively. A carriage 6 reciprocates in the longitudinal direc-
tion, with respect to the needle beds 2 and the sinker bed
5. The carriage 6 is provided with a sinker advancing
retreating mechanism 7. The sinker advancing retreating
mechanism 7 includes an advancing retreating cam 7a.
The advancing retreating cam 7a drives the sinkers 4 so
that their tips advance to and retreat from between the
knitting needles 3. As shown in Fig. 4, the ground yarn
8a and the pile yarn 8b as knitting yarn are fed through
a preceding yarn feeder 9a and a following yarn feeder
9b, respectively, to the needle bed gap 1a where the
hooks 3a of the knitting needles 3 and the tips of the
sinkers 4 advance and retreat.
[0029] The sinker advancing retreating mechanism 7
in the present example 1 further includes the capturing
up-and-down means 10. The capturing up-and-down
means 10, prior to separating the ground yarn and the
pile yarn, drives the sinker 4 to raise the tip in the needle
bed gap 1a, and capture the ground yarn 8a fed through
the yarn feeder 9a between the claw for ground yarn 4a
and the claw for pile yarn 4b and thereafter draw the
ground yarn 8a below the needle bed gap 1a. In Fig. 1
the sinker 4, which is at the time when driven to capture
the ground yarn, is shown with the full line, and the knitting
needle 3 at the same phase. The dashed lines show the
state before the tip of the sinker 4 advances to between
the knitting needles 3. The two-dot chain lines show the
sinker 4 at the time when the pushing part 4c pushes an
old loop, and the knitting needle 3 at the same phase.
This state of the knitting needle 3 also corresponds to
the sinker 4 shown by the dashed lines. The pushing
operation is performed after the separation of the ground
yarn 8a and the pile yarn 8b, the stitch formation by yarn
drawing with the hook 3a, and stitch density decision.
After the stitch density decision, the sinker 4 is driven so
that the tip once retreats from between the knitting nee-
dles 3 and re-advances to between the knitting needles
3, whereby the pushing part 4c can push the old loop
staying in the vicinity of the needle bed gap 1a below the
needle bed gap 1a. In the pushing operation with the re-
advancing, the sinker 4 is driven so that the tip advances
over the bottom surface of the knitting needle 3 toward
the needle bed gap 1a. As will be described below, the
sinker advancing retreating mechanism 7 is able to sep-
arate the ground yarn 8a from the pile yarn 8b after the
capturing up-and-down means 10 drives the sinker 4 to
capture and draw the ground yarn 8a. Accordingly, it is
possible to perform the pile knitting even when using the
knitting needles 3 without a locking hook for knitting yarn.
The knitting needle 3 may be a compound needle without
the latch 3b.
[0030] The capturing up-and-down means 10 in the
present example 1 includes a rising cam 11 which raises
the sinker 4 upwards in the needle bed gap 1a against
the downward force by the spring 4d. In the present ex-
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ample 1, the capturing up-and-down means 10 further
includes a rising control cam 12 which controls the rising
cam 11 not to rise excessively and ensures the rising and
lowering. The capturing up-and-down means 10 may not
include the rising control cam 12. In case of the sinker 4
without the spring 4d, the capturing up-and-down means
10 requires a cam for lowering the sinker 4. In the present
example 1, the rising cam 11 is arranged on the move-
ment path for guiding the sinker 4 in advancing to and
retreating from between the knitting needles 3, that is, in
the sinker groove 5a of the sinker bed 5, so as to raise
the tip of the sinker 4 upwards in the needle bed gap 1a.
The ground yarn 8a is captured with the tip of the sinker
4 in conjunction with the advancing and retreating of the
sinker 4. The rising control cam 12 pushes, from above,
the middle driving part 4e of the sinker 4 raised by the
rising cam 11. The part pushed by the rising control cam
12 is further away from the needle bed gap 1a than the
part of the sinker 4 raised by the rising cam 11, whereby
the tip of the sinker 4 rises while swinging. The spring 4d
pushes the sinker 4 in the direction of lowering the tip of
the sinker 4, and the tip of the sinker 4 is thus lowered
when the sinker 4 is released from the raising force by
the rising cam 11.
[0031] To drive the sinkers 4 by the capturing up-and-
down means 10 can be performed individually, if a se-
lection mechanism similar to the needle selection mech-
anism for individually selecting the knitting needles 3 may
be provided to select the sinkers 4 individually. In an ex-
ample, the capturing up-and-down means 10 is switched
between the operation of driving the sinkers 4 within a
range covering the knitting width and not driving the sink-
ers 4 outside the range. In the case where, after the cap-
turing up-and-down means 10 drives all the sinkers 4,
one knitting course is completed outside the knitting
width, and the positions of the yarn feeder 9a for the
ground yarn 8a and the yarn feeder 9b for the pile yarn
8b are switched, or other case, the sinkers 4 being
stopped with their tips raised upwards in the needle bed
gap 1a may interfere with the yarn feeders 9a, 9b. In
order to avoid the interference, all the sinkers 4 need to
be lowered and the driving for one knitting course needs
to be stopped. This lowers knitting efficiency. To prevent
the lowering of knitting efficiency, the capturing up-and-
down means 10 shall stop driving the sinkers 4 outside
the range covering the knitting width. The interference
between the sinkers 4 and the yarn feeders 9a, 9b may
be avoided by the method of raising one feeder to be
moved for switching in position in the yarn feeders 9a,
9b, or other method, whereby the conditions for yarn
feeding are worsened. The interference may be avoided
also by the method of using the mechanism for switching
the yarn feeders 9a, 9b in height, whereby the mecha-
nisms of the yarn feeders 9a, 9b are complicate.
[0032] The capturing up-and-down means 10 in the
present example 1 includes a pushing cam 13 and select
jacks 14. The select jack 14 is provided between the sink-
er 4 and the bottom of the sinker groove 5a, and the

select jack 14 allows selection of either an intermediary
position for raising the tip of the sinker 4 upwards in nee-
dle bed gap 1a for the rising cam 11 or a non-intermediary
position for not raising the tip of the sinker 4 upwards in
the needle bed gap 1a for the rising cam 11, on the move-
ment path. The select jack 14 has a selection part 14a
on its tail side, and a pushing part 14b and a pressured
part 14c on its upper tip side and its lower tip side, re-
spectively. The selection part 14a receives selecting ac-
tion performed by a switching cam 15. The pushing cam
13 ensures the selecting action by the switching cam 15,
by pushing the selection part 14a downwards, but can
be omitted. The full lines in the figure show the state
where the selected select jack 14 receives the upward
pressure by the rising cam 11 on the pressured part 14c,
and thereby pushes the sinker 4 upwards with the push-
ing part 14b. The dashed lines show the select jack 14
when not selected.
[0033] The select jack 14 is selected when the switch-
ing cam 15 is in the state shown by the full lines. An
actuator 16 swings the switching cam 15, and the select
jack 14 is not selected when the switching cam 15 is in
the state shown by the one-dot chain lines in the figure.
In the present example 1, the switching cam 15 is used
in two stages, and a select jack 14A and a select jack
14B shown in Fig.8 are used, so that it is possible for the
sinkers 4 to be divided into two groups for selection. The
select jack 14A having the selection part 14a on the upper
side is subjected to the selection by the switching cam
15 when positioned upwards, and the select jack 14B
having the selection part 14a on the lower side is sub-
jected to the selection by the switching cam 15 positioned
downwards. Each of the groups is formed with a plurality
of sinkers adjacent in the longitudinal direction, where
the number of groups may be three or greater, and the
select jacks 14 and the switching cam 15 shall be pro-
vided according to the number of the groups. The sinkers
4 adjacent in the longitudinal direction may be selected
individually. In an example, the sinkers 4 may be selected
individually by a mechanism like a needle selection
mechanism including a needle selection actuator to in-
dividually select a knitting needle 3. The selection mech-
anism selectively using the select jacks 14 for each group
is simpler compared to the mechanism required in indi-
vidual switching. In case of the pile knitting for a glove
as in Patent Citation 1, the pile knitting is performed for
each finger pouch. In this case, when the select jacks 14
are divided into two groups so that adjacent finger pouch-
es belong to different groups, the select jacks 14 posi-
tioned outside the knitting width for a target finger pouch
are not selected.
[0034] Fig. 2 shows a state in which the select jack 14
is not selected by the capturing up-and-down means 10
shown in Fig. 1. Fig. 3 shows a state in which the select
jack 14 is selected by the capturing up-and-down means
10 shown in Fig. 1. The select jack 14 when not selected
is kept at a base-state position, while the sinker 4 ad-
vances and retreats. The select jack 14 when selected
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is moved by the switching cam 15 from the base-state
position to the position where the pressured part 14c re-
ceives the push-up action performed by the rising cam
11. In response to the push-up action performed by the
rising cam 11, the select jack 14 acts as an intermediary
to push up the sinker 4 with the pushing part 14b. When
the sinker 4 is pushed up while advancing into the needle
bed gap 1a, the tip thereof is thus raised upwards in the
needle bed gap 1a, whereby the sinker 4 can capture the
ground yarn 8a fed through the yarn feeder 9a between
the claw for ground yarn 4a and the claw for pile yarn 4b.
In either the case of the select jack 14 acting as an inter-
mediary as in the present example 1 or the case of using
the mechanism for directly selecting the sinker 4, the sink-
er 4 when not selected performs the action of making the
tip linearly advance to and retreat from the needle bed
gap 1a, without performing the action of capturing the
ground yarn 8a with the tip raised upwards in the needle
bed gap 1a.
[0035] Fig.4 is a plan view of the flatbed knitting ma-
chine for pile knitting 1 shown in Fig.1, to show the tra-
jectory of the sinkers 4, and a cam layout in the pile knit-
ting. Fig.5 is a plan view of the flatbed knitting machine
for pile knitting 1 shown in Fig. 1, to show the trajectory
of the knitting needles 3, and a cam layout in the pile
knitting. Fig.6 is a plan view of the flatbed knitting machine
for pile knitting 1 shown in Fig.1, to show the trajectory
of the select jacks 14 and a cam layout in the pile knitting.
In each of the figures, it is assumed that the carriage 6
moves in the left direction, and the trajectory accordingly
shifts in the right direction. On the carriage 6, an advanc-
ing retreating cam 7a and auxiliary movable cams 7b,
7c, 7d are mounted to drive the sinkers 4. The sinkers 4
advance into the needle bed gap 1a in response to the
pressure by the cam surface shown on the upper side of
the advancing retreating cam 7a in Fig.4, and by the mov-
able cams 7b, 7d. The pressure by the advancing retreat-
ing cam 7a is received on the part connected to the right
side of the middle driving part 4e, in the side view shown
on the right side of Fig.4. The pressure by the movable
cams 7b, 7d is received on the part on the lower side of
the tail driving part 4f, in the side view on the right side
of Fig.4. The pressure by the cam surface on the lower
side of the advancing retreating cam 7a shown in Fig.4
is received on the upper side of the tail driving part 4f,
and thereby the sinker 4 retreats from the needle bed
gap 1a. The sinker 4 is driven to raise and lower the tip
in response to the pressure by the rising cam 11 and due
to the self-restoring force generated by the spring 4d,
respectively. On the carriage 6, a knitting cam 18 is fur-
ther mounted to drive the knitting needles 3. Each of the
knitting needles 3 is formed by the combination of a main
body 3c having a hook 3a and a latch 3b, and a needle
jack 3d connected to the tail part of the main body 3c.
The knitting cam 18 includes a needle raising cam 18a,
a center cam 18b, a retractable cam for set up 18c, a
stitch cam 18d, a guide cam 18e, and an elastic raising
cam 18f, which act on a butt 3e of the needle jack 3d.

The retractable cam for set up 18c protrudes in setting
up and drives the knitting needles 3 when the carriage 6
moves in the right direction. The elastic raising cam 18f
is used for tucking with elastic yarn fed through a yarn
feeder 9c. The rising cam 11 includes returning cam sur-
faces 11b, 11c for returning the select jacks 14 having
moved toward the needle bed gap 1a in response to the
action by the switching cam 15, to the base-state position
corresponding to the position shown in Fig.2. The rising
control cam 12 pushes the middle driving part 4e of the
sinker 4. An arrow A-A and an arrow B-B shown on the
upper side of Fig.6 show a sectional view A and a sec-
tional view B related to a rising cam surface 11a, respec-
tively.
[0036] Fig.4 and Fig.5 show major phases α, β, γ, δ, ε,
ζ, η, θ related to the sinkers 4 driven by the capturing up-
and-down means 10. The dashed lines in Fig.1 corre-
spond to the phase α; the full lines correspond to the
phase γ; and the two-dot chain lines correspond to the
phase θ, respectively. The phase γ also corresponds to
the dashed lines in Fig.3, and the full lines in Fig. 3 cor-
respond to the phase δ. In case of knitting a glove as in
Patent Citation 1, basically a bag-shaped fabric is knitted
by alternate using the needle beds 2 facing each other.
In case where the carriage 6 moves in the right direction,
the opposed side needle bed 2 is used, and a similar
basic cam layout is used. In case where the yarn feeder
9a and the yarn feeder 9b are arranged with a gap ther-
ebetween, the sinker 4 is capable of capturing the ground
yarn 8a, whereby the pile knitting is performed. In case
where the yarn feeder 9b is arranged close to the yarn
feeder 9a, the sinker 4 when raised is capable of captur-
ing both the ground yarn 8a and the pile yarn 8b, whereby
the plain knitting is performed. The plain knitting, which
is performed by capturing both the ground yarn 8a and
the pile yarn 8b, is performed also when the yarn feeders
9a, 9b are changed in position. The phase η corresponds
to the phase just before the completion of stitch density
decision after the stitch formation by the drawing action
performed by the stitch cam 18c. After the stitch density
decision, the sinker 4 is driven so that the tip briefly re-
treats from between the knitting needles 3. At the phase
θ, the sinker 4 is driven so that the tip re-advances to
between the knitting needles 3. After the stitch formation
in the pile knitting or the plain knitting, an old loop having
been knocked over may stay in the vicinity of the needle
bed gap 1a. When the sinker 4 re-advances, the pushing
part 4c provided at the tip of the sinker 4 pushes the old
loop below the needle bed gap, so that stable knitting
can be performed. Although the yarn feeders 9a, 9b may
be a coupling type feeder which moves together with the
carriage 6 moving, the yarn feeders 9a, 9b preferably
move independently from the carriage 6. At the time of
reversing the moving direction or switching between the
pile knitting and the plain knitting, the use of the inde-
pendently movable yarn feeders 9a, 9b leads to an in-
crease in efficiency. The pile knit and the plain knit may
be switched per course so as to be mixed in the wale
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direction. Even in the middle of one course, the pile knit-
ting and the plain knitting may be switched by once stop-
ping the knitting, changing the gap between the yarn
feeders 9a, 9b, and restarting the knitting.
[0037] Fig.7 and Fig.8 show shapes of the sinker 4 and
the select jack 14 shown in Fig. 1, respectively. The sinker
4 separates the ground yarn 8a and the pile yarn 8b with
the tip, basically as in Patent Citation 1. In order to surely
push the old loop, the pushing part 4c is preferably formed
in a hook shape, alternatively, the pushing part 4c for
pushing the old loop may be formed in a flat wall shape
or a smooth curve shape. The select jack 14 includes
several types respectively having the selection parts 14a
formed in different shapes corresponding to respective
groups. The switching cam 15 when positioned higher or
lower shown in Fig.1 selects either group of the select
jacks 14A each having the selection part 14a on the upper
side and the select jacks 14B each having the selection
part 14a on the lower side, by dividing them into two
groups. In case of knitting a glove as in Patent Citation
1, it is necessary to successively knit a plurality of finger
pouches, the select jacks 14 may be divided into two
groups. In case of knitting for gusset overlap between
finger pouches, select jacks 14C each having the selec-
tion part 14a as in the figure may be selected by the
switching cam 15 whether positioned higher or lower.
[0038] Fig.9 and Fig. 10 show the flatbed knitting ma-
chine for pile knitting 1 shown in Fig. 1, to operate the
sinker 4 for capturing the ground yarn 8a at the phases
β, γ, δ, and for separation at the phases ε, ζ, η, respec-
tively. It is assumed that the yarn feeders 9a, 9b are
changed in moving direction, in the manner that the yarn
feeders 9a, 9b first move in the direction toward the front
perpendicular to the sheet surface, and the ground yarn
8a and the pile yarn 8b are fed to the hook 3a of the last
knitting needle 3 in the knitting width in the rear needle
bed 2 shown on the right side of the figures, and there-
after, the yarn feeders 9a, 9b move in the direction toward
the back perpendicular to the sheet surface, to perform
the pile knitting by use of the front needle bed 2 shown
on the left side of the figures. The knitting needles 3 are
respectively housed in the needle grooves 2a of the front
and rear needle beds 2. At the phase β, the tip of the
sinker 4 is raised. The yarn feeder 9a has already passed
to the back perpendicular to the sheet surface, and the
ground yarn 8a fed through the yarn feeder 9a is hung
and hooked by the hook 3a of the knitting needle 3 in the
rear needle bed 2. At the phase γ, the sinker 4 is driven
so that the tip advances into the needle bed gap 1a and
captures the ground yarn 8a between the claw for ground
yarn 4a and the claw for pile yarn 4b. At the phase δ, the
sinker 4 is driven to lower the tip, start drawing the ground
yarn 8a downwards, and complete the capturing. At the
phase ε where the yarn feeder 9b has passed, the pile
yarn 8b fed through the yarn feeder 9b is hooked by the
hook 3a of the rear knitting needle 3 and hung above the
claw for pile yarn 4b and is accordingly separated from
the ground yarn 8a captured under the claw for pile yarn

4b. At the phase ζ, the hook 3a of the knitting needle 3
starts drawing. At the phase η, the knitting needle 3 keeps
drawing, and an old loop is knocked over when the latch
3b is closed, and this is just before the completion of
stitch density decision.

[Example 2]

[0039] Fig. 11 shows a simplified structure of capturing
up-and-down means 30 in the example 2 according to
the present invention. In the capturing up-and-down
means 30 in the flatbed knitting machine for pile knitting
21 serving as the present example 2, the advancing re-
treating cam 7a is equipped with a rising cam 31. Since
the capturing up-and-down means 30 has no mechanism
for selecting the sinkers 4, all the sinkers 4 are uniformly
raised to capture the ground yarn 8a. In the case where
all the sinkers 4 are driven to capture the ground yarn
8a, the capturing up-and-down means 30 has a simple
configuration. In order to drive the sinker 4 to capture the
ground yarn 8a, the bottom of the sinker groove 5a may
be formed in a curved shape similar to the shape of the
rising cam. In order to drive the sinker 4 to capture yarn,
the sinker 4 may be guided along a guide groove, in the
manner that the guide groove is provided on the side
surface of the sinker groove 5a, and that a pin is arranged
to protrude from the side surface of the sinker 4. In the
example 1 and the example 2, the sinker 4 advances and
retreats linearly, and additionally rises and swings in the
middle of the linear moving to capture the ground yarn
8a. Alternatively, the sinker 4 while swinging may capture
the ground yarn 8a.

[Reference Signs List]

[0040]

1, 21 Flatbed knitting machine for pile knitting
1a Needel bed gap
2 Needle bed
2a Needle groove
3 Knitting needle
3a Hook
4 Sinker
4a Claw for grand yarn
4b Claw for pile yarn
4c Pushing part
5 Sinker bed
5a Sinker groove
6 Carriage
7 Sinker advancing retreating mechanism
7a Advancing retreating cam
8a Ground yarn
8b Pile yarn
9a, 9b, 9c Yarn feeder
10, 30 Capturing up-and-down means
11, 31 Rising cam
14 Select jack
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14a Selection part
15 Switching cam
16 Actuator
18 Knitting cam

Claims

1. A flatbed knitting machine for pile knitting (1,21) pro-
vided with:

needle beds (2) having substantially rectangular
shape with short sides and long sides, the nee-
dle beds (2) having needle grooves (2a) parallel
to the short sides arranged in a longitudinal di-
rection parallel to the long sides, the needle beds
(2) having one of the long sides facing a needle
bed gap (1a), each needle groove (2a) inclined
with a side of the needle bed gap (1a) being
higher and gradually decreasing in height to-
wards a side away from the needle bed gap
b(1a);
knitting needles (3) having hooks (3a) at tips,
the knitting needles (3) respectively housed in
the needle grooves (2a) with the hooks (3a) ar-
ranged on the side of the needle bed gap (1a),
the knitting needles (3) configured to perform
knitting with yarn fed from above the needle bed
gap (1a) by use of the hooks (3a) advancing to
and retreating from the needle bed gap (1a);
yarn feeders (9a,9b) running with a gap from
each other to feed ground yarn (8a) and pile yarn
(8b) as knitting yarn to the knitting needles (3),
respectively, the ground yarn (8a) fed first and
the pile yarn (8b) fed later;
sinkers (4), tips of which having claws for ground
yarn (4a) on lower side and claws for pile yarn
(4b) on upper side, being driven to advance to
and retreat from between the knitting needles
(3), and being possible to form sinker loops of
the ground yarn (8a) by the claw for ground yarn
(4a) and being possible to form sinker loops of
the pile yarn (8b) by the claw for the pile yarn
(4b) respectively, while the hooks (3a) of the
knitting needles(3) drawing the ground yarn (8a)
and the pile yarn (8b) to form stiches; and
a sinker advancing retreating mechanism (7)
configured to drive the respective sinkers (4) to
advance to and retreat from between the knitting
needles (3) and separate the ground yarn (8a)
and the pile yarn (8b) with the sinker (4) advanc-
ing to between the knitting needles (3), to hook
the ground yarn (8a) with the claw for ground
yarn (4a) and the pile yarn (8b) with the claw for
pile yarn (4b),
characterized in that
the sinker advancing retreating mechanism (7)
includes capturing up-and-down means (10,30)

configured to, prior to separating the ground
yarn (8a) and the pile yarn (8b), drive the sinkers
(4) to raise the tips in the needle bed gap (1a),
to capture the ground yarn (8a) fed through the
yarn feeder (9a) between the claw for ground
yarn (4a) and the claw for pile yarn (4b), and to
draw the ground yarn (8a) below the needle bed
gap (1a).

2. The flatbed knitting machine for pile knitting (1) ac-
cording to claim 1, wherein
said capturing up-and-down means (10) is switcha-
ble between driving the sinkers (4) within a range
covering a knitting width and not driving the sinkers
(4) outside the range.

3. The flatbed knitting machine for pile knitting (1) ac-
cording to claim 2, wherein
said capturing up-and-down means (10) switches to
drive said sinkers (4) per group with a plurality of the
sinkers (4) adjacent in said long side direction.

4. The flatbed knitting machine for pile knitting (1,21)
according to any one of claims 1 to 3, wherein
said capturing up-and-down means (10,30) includes
a rising cam (11,31) configured to raise said sinkers
(4) upwards in said needle bed gap (1a).

5. The flatbed knitting machine for pile knitting (1) ac-
cording to claim 4, wherein
said rising cam (11) is arranged on movement paths
for said sinkers (4) advancing to and retreating from
between said knitting needles (3).

6. The flatbed knitting machine for pile knitting (1) ac-
cording to claim 5, wherein
said capturing up-and-down means (10) includes se-
lect jacks (14), which are arranged between said
sinkers and said movement paths, allowing selection
of either intermediary positions for raising the tips of
the sinkers (4) upwards in said needle bed gap (1a)
for said rising cam (11) or non-intermediary positions
for not raising the tips of the sinkers (4) upwards in
the needle bed gap (1a) for the rising cam (11), on
the movement paths.

7. The flatbed knitting machine for pile knitting (1) ac-
cording to claim 1, wherein
pile knitting and plain knitting using said ground yarn
(8a) and said pile yarn (8b) as knitting yarn are
switchable, by switching between an operation of
feeding the ground yarn (8a) first and the pile yarn
(8b) later by placing said yarn feeder (9a) for ground
yarn (8a) in front, with a gap, followed by said yarn
feeder (9b) for pile yarn (8b), or an operation of hook-
ing the ground yarn (8a) and the pile yarn (8b) with
the said claw for ground yarn (4a) of the sinker (4)
by placing the yarn feeders (9a,9b) with a narrower
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gap.

8. The flatbed knitting machine for pile knitting (1) ac-
cording to claim 1, wherein

said tip of said sinker (4) has a pushing part (4c)
for pushing said knitting yarn into said needle
bed gap (1a) below said claw for ground yarn
(4a), when advancing to between said knitting
needles (3), and
said sinker advancing retreating mechanism (7),
after said hook (3a) of said knitting needle (3)
having been fed with the knitting yarn retreats
from the needle bed gap (1a) to form stitch and
to decide stitch density, drives the sinker (4) to
retreat from the needle bed gap (1a) and re-ad-
vance to the needle bed gap (1a).

9. A pile knitting method comprising the steps of:

housing knitting needles (3), each of which has
a tip, in needle grooves (2a) of a needle bed (2)
respectively in such manner that tips are ar-
ranged on a side of the needle bed (2), the nee-
dle bed having a substantially rectangular shape
with short sides and long sides, the needle
grooves (2a) being parallel to the short sides
arranged in a longitudinal direction parallel to
the long sides, one of the long sides of the needle
bed (2) facing the needle bed gap (1a), the nee-
dle grooves (2a) inclined with a side of the nee-
dle bed gap (1a) being higher and gradually de-
creasing in height towards a side away from the
needle bed gap (1a);
making the hooks (3a) advance to and retreat
from the needle bed gap (1a), and feeding the
hooks (3a) from above the needle bed gap (1a),
with ground yarn (8a) and pile yarn (8b) as knit-
ting yarn with a gap, respectively, the ground
yarn (8a) fed first and the pile yarn (8b) fed later;
and
driving sinkers (4), each of which has a claw for
ground yarn (4a) on a lower side and a claw for
pile yarn (4b) on an upper side at a tip, to ad-
vance to and retreat from between the knitting
needles (3) so as to separate the fed ground
yarn (8a) and the fed pile yarn (8b), and form
sinker loops with the ground yarn (8a) by hook-
ing the ground yarn (8a) to be drawn by the
hooks (3a) of the knitting needles (3) in stitch
forming, with the claws for ground yarn (4a), and
sinker loops with the pile yarn (8b) by hooking
the pile yarn (8b) with the claws for pile yarn (4b),
characterized in that
prior to separating the ground yarn (8a) and the
pile yarn (8b), the tips of the sinkers (4) are
raised upwards in the needle bed gap (1a), and
the ground yarn (8a) fed through a yarn feeder

(9a) is captured between the claws for ground
yarn (4a) and the claws for pile yarn (4b) and
drawn below the needle bed gap (1a).
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