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(54) Downward pressing mesh mechanism and sinker thereof for flat knitting machines

(57) A downward pressing mesh mechanism and
sinker thereof for flat knitting machines in which the down-
ward pressing mesh mechanism includes a needle seat
(10) containing a bearing surface (11) to hold a plurality
of sinkers (7) and knitting needles (8) separated by spac-
ers (3) and a cam holder (2) localed above the sinkers
(7) to hold a cam (20). The cam (20) has a guide track
(21) to drive the sinkers (7) swinging. The spacers (3)
are vertically run through by a bracing shaft (4) at a lower
side. Each sinker (7) includes a yarn pressing portion
(75) to press a yarn to form a mesh, a swing guide portion
(70) driven by the guide track (21) and a shaft rotating
recess (73) to couple with the bracing shaft (4). The sinker
(7) thus structured is simpler and durable, hence can be
produced and assembled. or repaired and replaced eas-
ier and faster. Thus manpower and material costs can
be reduced, and product prices also are decreased to
meet market requirements.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a flat knitting
machine mechanism and components thereof and par-
ticularly to a mechanism to press a yarn to form a mesh
and a sinker thereof for flat knitting machines.

BACKGROUND OF THE INVENTION

[0002] When a protrusive pattern cloth (i.e. jacquard
fabric) is knitted via a conventional flat knitting machine,
sinkers are swung about a shaft to press a yarn down-
wards to form a mesh to knit the protrusive pattern cloth.
[0003] For instance, R.O.C. patent No. 338440 entitled
"Improved sinker for flat knitting machines" discloses a
sinker 10 is braced by a bracing rod 22 to achieve swing-
ing. When a flat knitting machine is in production and
assembly, the sinkers 10 have to be run through individ-
ually by the bracing rod 22 for coupling. Moreover, during
repair and maintenance, the sinkers 10 also have to be
removed individually for replacement as needed, and
then reassembled individually again. It is troublesome,
tedious and time-consuming.
[0004] R.O.C. patent No. 1274796 entitled "Sinker for
flat knitting machines to downward press mesh" disclos-
es a sinker 1 with a slot 19 threaded through by a loos-
ening yarn 45 of the mesh as shown in its FIG. 1. The
sinkers 1 have to be individually threaded through by the
loosening yarn 45 of the mesh and also be removed in-
dividually therefrom to replace the broken one during re-
pair and maintenance. After a new sinker I has been re-
placed, the loosening yarn 45 of the mesh has to thread
through all the sinkers I again, The process also is trou-
blesome and time-consuming.
[0005] In short, while the aforesaid conventional tech-
niques provide retaining shaft swinging function, they still
have drawbacks, notably:

1. During production and assembly of the downward
pressing mesh mechanism in the conventional flat
knitting machine, assembly of the sinkers is trouble-
some and time-consuming.
2. During repair and maintenance of the downward
pressing mesh mechanism in the conventional flat
knitting machine, replacement of the sinkers also is
difficult and tedious.
3. Due to assembly of the sinkers of the downward
pressing mesh mechanism in the conventional flat
knitting machine is troublesome and time-consum-
ing, labor cost is higher to result in higher product
price, thus cannot meet market requirements.

SUMMARY OF THE INVENTION

[0006] The primary object of the present invention is
to solve the aforesaid disadvantages by providing a sim-

pler and more durable sinker structure that can be pro-
duced and assembled or repaired, maintained and re-
placed easily and quickly to reduce manpower and ma-
terial costs and also lower price to meet market require-
ments.
[0007] To achieve the foregoing object, the present in-
vention provides a downward pressing mesh mechanism
for flat knitting machines that includes a needle seat con-
taining a bearing surface to hold a plurality of sinkers and
knitting needles at an upper side that are separated by
spacers, and a cam holder located above the sinkers to
hold a cam. The cam has a guide track to drive the sinker
swinging. The spacers have a lower side vertically run
through by a bracing shaft. Each sinker includes a yarn
pressing portion to press a yarn to form a mesh, a swing
guide portion driven by the guide track, and a shaft ro-
tating recess to couple with the bracing shaft.
[0008] In one aspect the shaft rotating recess includes
a shaft coupling portion to couple with the bracing shaft
and a neck located at an entrance of the shaft coupling
portion that is formed at an interval smaller than the di-
ameter of the bracing shaft.
[0009] In another aspect the spacers are vertically run
through at an upper side by a retaining rod, and the sinker
includes a first retaining portion restricted by the bearing
surface when the sinker rotates and swings downwards
and a second retaining portion restricted by the retaining
rod when the sinker rotates and swings upwards.
[0010] In yet another aspect the spacers are vertically
run through by a guiding rod and the sinker has a guiding
notch with a guiding surface formed thereon to guide and
limit rotating and swinging positions of the sinker.
[0011] In another aspect the sinker further includes a
groove close to the shaft rotating recess and an elastic
tongue formed between the groove and the shaft rotating
recess.
[0012] To achieve the foregoing object, the invention
also provides a sinker for flat knitting machines that has
a shaft rotating recess at the bottom, a protrusive swing
guide portion at an upper side, and a yarn pressing por-
tion extended from one side beyond a line connecting
the swing guide portion and shaft rotating recess to press
a yarn to form a mesh.
[0013] In one aspect the shaft rotating recess includes
a shaft coupling portion and a neck located at an entrance
of the shaft coupling portion and formed at an interval
slightly smaller than the maximum interval of the shaft
coupling portion.
[0014] In another aspect the sinker has a first retaining
portion between the shaft rotating recess and yarn press-
ing portion.
[0015] In yet another aspect the sinker has a guiding
notch at another side beyond a line connecting the swing
guide portion and shaft rotating recess that has an arched
guiding surface at a lower side, and a second retaining
portion located between the guiding notch and swing
guide person.
[0016] In another aspect the sinker has a groove close
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to the shaft rotating recess and an elastic tongue formed
between the groove and the shaft rotating recess.
[0017] By means of the features set forth above the
present invention provides many advantages over the
conventional techniques, notably:

1. During production and assembly of the downward
pressing mesh mechanism, the sinkers can be as-
sembled in the downward pressing mesh mecha-
nism by direct insertion, thus is easier and faster.
2. During repair and maintenance of the downward
pressing mesh mechanism, the old sinker can be
directly removed in the downward pressing mesh
mechanism and replaced with a new one, thus proc-
ess also is easier and faster.
3. Since the sinkers can be assembled easier and
faster, labor cost is lower and product price also can
be reduced to meet market requirements.
4. The sinker of the invention can be integrally
formed, hence design and structure are simpler and
more durable, and material cost can also be reduced
to lower the product price to meet market require-
ments.

[0018] The foregoing, as well as additional objects, fea-
tures and advantages of the invention will be more readily
apparent from the following detailed description, which
proceeds with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

FIG. 1 is a plane view of an embodiment of the in-
vention before assembly.
FIG. 2 is a schematic view according to FIG. 1 in an
assembly condition.
FIG. 3 is a schematic view according to FIG. 2 in
another assembly condition.
FIG. 4 is an enlarged plane view of an embodiment
of a sinker of the invention.
FIG. 5 is a schematic view of the sinker of an em-
bodiment of the invention in a use condition.
FIG. 6 is a schematic view of another use condition
according to FIG. 5.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0020] Please refer to FIGS. 1, 2 and 3, the present
invention aims to provide a downward pressing mesh
mechanism for flat knitting machines. The downward
pressing mesh mechanism 1 includes a needle seat 10
which has a bearing surface 11 to hold a plurality of sink-
ers 7 and knitting needles 8 separated by spacers 3. As
also known in the conventional techniques, the sinkers
7, spacers 3 and knitting needles 8 are arranged sequen-
tially and horizontally above the bearing surface 11 in a

juxtaposed manner with a specific number required, and
each knitting needle 8 is movable within a space formed
by two sinkers 7, and the sinkers 7 also are movable in
the separated space. There is a cam holder 2 above the
sinkers 7 to hold a cam 20. The cam 20 has a guide track
21 to drive the sinkers 7 swinging. The guide track 21 is
not formed in a straight line but at a curve depending on
the requirement of knitting fabrics, thereby to drive the
sinkers 7 swinging. This is also a technique known in the
art. The spacers 3 are vertically run through at the tower
side by a bracing shaft 4. Each sinker 7 includes a yarn
pressing portion 75 to press a yarn to form a mesh, a
swing guide portion 70 driven by the guide track 21 that
is preferably formed in a curved shape, and a shaft ro-
tating recess 73 to couple with the bracing shaft 4. The
yarn pressing portion 75 is protruded from one side be-
yond a line connecting the swing guide portion 70 and
shaft rotating recess 73 and corresponds to a yarn hook-
ing portion of the knitting needle 8 to press the yarn to
form the mesh. The shaft rotating recess 73 includes a
shaft coupling portion 732 to couple with the bracing shaft
4 and a neck 731 located at an entrance of the shaft
coupling portion 732 that is formed at an interval slightly
smaller than the diameter of the bracing shaft 4. The
spacers 3 are vertically run through at the upper side by
a retaining rod 5. The sinker 7 further has a first retaining
portion 71 restricted by the bearing surface 11 during
rotating and swinging downward, and a second retaining
portion 72 restricted by the retaining rod 5 during rotating
and swinging upward. The spacers 3 further are vertically
run through by a guiding rod 6. The sinker 7 further has
a guiding notch 74 which has a guiding surface 741 to
guide and limit rotating and swinging positions of the sink-
er 7. The guiding surface 741 is preferably an arched
surface. Finally, the sinker 7 also has a groove 76 close
to the shaft rotating recess 73 and an elastic tongue 77
between the groove 76 and the shaft rotating recess 73.
As shown in FIGS, 1, 2 and 3, during production, assem-
bly or repairs and maintenance, the sinker 7 can be easily
and quickly assembled or changed to reduce manpower
and material costs, and also reduce the price to meet
market requirements.
[0021] Also referring to FIG. 4, the present invention
also provides a sinker for flat knitting machines. The sink-
er 7 has a shaft rotating recess 73 at the bottom, a curved
swing guide portion 70 extended from the upper side,
and a yarn pressing portion 75 protruded from one side
beyond a line connecting the swing guide portion 70 and
shaft rotating recess 73 to press a yarn to form a mesh.
The shaft rotating recess 73 includes a shaft coupling
portion 732 and a neck 731 at the entrance of the shaft
coupling portion 732 and formed at an interval slightly
smaller than the maximum interval of the shaft coupling
portion 732. There is a first retaining portion 71 located
between the shaft rotating recess 73 and yarn pressing
portion 75. The sinker 7 also has a guiding notch 74 at
another side beyond the line connecting the swing guide
portion 70 and shaft rotating recess 73. The guiding notch
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74 has an arched guiding surface 741 on a lower side.
There is further a second retaining portion 72 between
the guiding notch 74 and swing guide portion 70. The
sinker 7 further has a groove 76 close to the shaft rotating
recess 73 and an elastic tongue 77 between the groove
76 and shaft rotating recess 73. The sinker 7 thus formed
can be made integrally so that design and structure are
simpler and more durable. Material cost also is lower,
thus the price can be reduced to meet market require-
ments.
[0022] Please refer to FIGS. 5 and 6 for the invention
in use conditions. As shown in FIG. 5, when the down-
ward pressing mesh structure 1 is in operation, the cam
holder 2 drives the cam 20 moving horizontally. As the
swing guide portion 70 of the sinker 7 is held in the guide
track 21, the sinker 7 is driven by the curvature formed
by the guide track 21. Moreover, as the shaft rotating
recess 73 is coupled on the bracing shaft 4, the sinker 7
swings about the bracing shaft 4 as shown in FIG. 6;
meanwhile, the second retaining portion 72 is in contact
with the retaining rod 5 to let the sinker 7 stop swinging.
When the downward pressing mesh structure 1 contin-
ues operating, the cam holder 2 continuously drives the
cam 20 moving horizontally, and the swing guide portion
70 is still driven by the curvature formed by the guide
track 21 to swing back as shown in FIG 5, meanwhile,
as the first retaining portion 71 is in contact with the bear-
ing surface 11 of the needle seat 10, the sinker 7 stops
swinging. Thus the downward pressing mesh structure
1 can operate continuously and the cam 20 also is moved
horizontally and continuously to drive all the sinkers 7 on
the needle seat 10 to swing and press downward to form
meshes.
[0023] While the preferred embodiments of the inven-
tion have been set forth for the purpose of disclosure,
modifications of the disclosed embodiments of the inven-
tion as well as other embodiments thereof may occur to
those skilled in the art. Accordingly, the appended claims
are intended to cover all embodiments which do not de-
part from the spirit and scope of the invention.

Claims

1. A downward pressing mesh mechanism for flat knit-
ting machines, comprising:

a needle seat (10) including a bearing surface
(11) to hold a plurality of sinkers (7) and knitting
needles (8) separated by spacers (3), and a cam
holder (2) located above the sinkers (7) to hold
a cam (20), the cam (20) including a guide track
(21) to drive the sinkers (7) swinging, the spac-
ers (3) being vertically run through by a bracing
shaft (4) at a lower side, each sinker (7) char-
acterized by:

a yarn pressing portion (75) for pressing a

yarn to form a mesh;
a swing guide portion (70) driven by the
guide track (21); and
a shaft rotating recess (73) to couple with
the bracing shaft(4).

2. The downward pressing mesh mechanism of claim
1, wherein the shaft rotating recess (73) includes a
shaft coupling portion (732) coupled with the bracing
shaft (4) and a neck (731) located at an entrance of
the shaft coupling portion (732) and formed at an
interval smaller than the diameter of the bracing shaft
(4).

3. The downward pressing mesh mechanism of claim
1 or 2, wherein the spacers (3) are vertically run
through by a retaining rod (5) at an upper side, each
sinker (7) including a first retaining portion (71) re-
stricted by the bearing surface (11) during rotating
and swinging downward thereof and a second re-
taining portion (72) restricted by the retaining rod (5)
during rotating and swinging upward thereof.

4. The downward pressing mesh mechanism of any of
the preceding claims, wherein the spacers (3) are
vertically run through by a guiding rod (6), each sink-
er (7) including a guiding notch (74) which includes
a guiding surface (741) to guide and limit rotating
and swinging positions of the sinker (7).

5. The downward pressing mesh mechanism of any of
the preceding claims, wherein each sinker (7) in-
cludes a groove (76) close to the shaft rotating recess
(73) and an elastic tongue (77) formed between the
groove (76) and the shaft rotating recess (73).

6. A sinker for a flat knitting machine, in particular for
a downward pressing mesh mechanism for flat knit-
ting machines of any of the preceding claims, char-
acterized by:

a shaft rotating recess (73) at the bottom thereof,
a swing guide portion (70) extended outwards
from an upper side thereof and a yarn pressing
portion (75) protruded from one side beyond a
line connecting the swing guide portion (70) and
the shaft rotating recess (73) to press a yarn to
form a mesh.

7. The sinker of claim 6, wherein the shaft rotating re-
cess (73) includes a shaft coupling portion (732) and
a neck (731) located at an entrance of the shaft cou-
pling portion (732) and formed at an interval smaller
than the maximum interval of the shaft coupling por-
tion (732).

8. The sinker of claim 6 or 7, further including a first
retaining portion (71) located between the shaft ro-
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tating recess (73) and the yarn pressing portion (75).

9. The sinker of any of claims 6 to 8, further including
a guiding notch (74) at another side beyond the line
connecting the swing guide portion (70) and the shaft
rotating recess (73), the guiding notch (74) including
an arched guiding surface (741) at a lower side, the
guiding notch (74) and the swing guide portion (70)
being interposed by a second retaining portion (72).

10. The sinker of any of claims 6 to 9, further including
a groove (76) close to the shaft rotating recess (73)
and an elastic tongue (77) formed between the
groove (76) and the shaft rotating recess (73).

Amended claims in accordance with Rule 137(2)
EPC.

1. A sinker for a flat knitting machine, comprising:

a shaft rotating recess (73) disposed at the bot-
tom of said sinker (7);
a swing guide portion (70) extended outwards
from an upper side of said sinker (7);
a yarn pressing portion (75) protruded from one
side of said sinker (7) beyond a line connecting
the swing guide portion (70) and the shaft rotat-
ing recess (73) to press a yarn to form a knitted
fabric; and
said shaft rotating recess (73) comprising a shaft
coupling portion (732) configured to couple with
a bracing shaft (4);
characterized in that the sinker (7) further com-
prises a groove (76) close to the shaft rotating
recess (73) and an elastic tongue (77) formed
between the groove (76) and the shaft rotating
recess (73), wherein
a neck (731) located at an entrance of the shaft
coupling portion (732) is formed at an interval
smaller than the maximum interval of the shaft
coupling portion (732).

2. The sinker of claim 1, further comprising a first
retaining portion (71) located between the shaft ro-
tating recess (73) and the yarn pressing portion (75).

3. The sinker of claim 1 or 2, further comprising a
guiding notch (74) at another side beyond the line
connecting the swing guide portion (70) and the shaft
rotating recess (73), the guiding notch (74) compris-
ing an arched guiding surface (741) at a lower side,
the guiding notch (74) and the swing guide portion
(70) being interposed by a second retaining portion
(72).

4. A downward pressing mechanism for a flat knitting
machine for driving all sinkers (7) of said flat knitting

machine to swing and press downwards said sink-
ers, comprising:

a needle seat (10) including a bearing surface
(11) to hold said sinkers (7) and knitting needles
(8) separated by spacers (3); and
a cam holder (2) located above the sinkers (7)
to hold a cam (20); wherein
the cam (20) includes a guide track (21) to drive
the sinkers (7) swinging, and
a bracing shaft (4) extends perpendicularly
through the spacers (3) at a lower side thereof;
each sinker (7) comprising:

a shaft rotating recess (73) disposed at the
bottom of sadi sinker (7) and comprising a
shaft coupling portion (732) to couple with
the bracing shaft (4);
a swing guide portion (70) extended out-
wards from an upper side of said sinker (7)
and driven by the guide track (21); and
a yarn pressing portion (75) protruded from
one side of said sinker (7) beyond a line
connecting the swing guide portion (70) and
the shaft rotating recess (73) for pressing a
yarn to form a knitted fabric;
characterized in that each sinker further
comprises a groove (76) close to the shaft
rotating recess (73) and an elastic tongue
(77) formed between the groove (76) and
the shaft rotating recess (73), wherein
a neck (731) located at an entrance of the
shaft coupling portion (732) is formed at an
interval smaller than the maximum interval
of the shaft coupling portion (732)

5. The downward pressing mechanism of claim 4,
wherein a retaining rod (5) extends perpendicularly
through the spacers (3) at an upper side thereof,
each sinker (7) including a first retaining portion (71)
restricted by the bearing surface (11) during rotating
and swinging downward thereof and a second re-
taining portion (72) restricted by the retaining rod (5)
during rotating and swinging upward thereof.

6. The downward pressing mechanism of claim 4 or
5, wherein a guiding rod (6) extends perpendicularly
through the spacers (3), each sinker (7) including a
guiding notch (74) which includes a guiding surface
(741) to guide and limit rotating and swinging posi-
tions of the sinker (7).
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