Needl e Bed Wth Cooling Channel The invention
relates to a needle bed for a knitting nmachine.
Knitting machi nes conprise needl e beds, for exanple,
in the formof knitting cylinders, dials or also in
the formof flat needle beds. It may becone necessary
to cool needle beds. To achieve this, docunent DE 40
24 101 C2 suggests to machine a groove on the inside
circunferential area of a needle cylinder, said groove
bei ng seal ed by an annular |id. Connectors on the lid
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segnent which bridges the groove with a flat, or even
contoured, abutnent surface, thus closing said groove.
If the needle bed is a knitting cylinder, its segnments
are preferably single-part or nultiple-part rings that
are arranged so that their abutnment surfaces adjoin
each other in axial direction. If the needle bed is a
dial, its segnments are preferably single-part or
mul ti ple-part rings that are arranged so that their
abut ment surfaces adjoin each other in radi al
direction. In both cases, the cooling channels adjoin
t he abutnment surfaces. Consequently, a segment closes
the cooling channel of the next adjacent segnent.
Separate lids, closing neans and the |ike are not



The annul ar segnents are di nensionally stabl e,
relatively solid elenments which, in any event, are
preci si on-machi ned. Consequently, sealing the cooling
channel s on the abutnment surfaces does not represent
any technical difficulties. Basically, the
cool i ng channel nmay conti nuously extend around t he
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If the needle bed is a knitting cylinder, its segments are
preferably single-part or multiple-part rings that are arranged
so that their abutment surfaces adjoin each other in axial

‘direction. If the needle bed is a dial, its segments are B



tricks 4 that are preferably parallel with respect to
each other and with respect to the rotational axis 3
of the knitting cylinder 2. The rotational axis 3 and
the needle tricks 4 usually extend in vertica
di rection. The knitting cylinder 2 consists of
a m ni mum of tmo however preferably nore, annular
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Their nunber can be deci ded as needed. However, it may
be greater or smaller, as 3hown by Figures 2 and 3.
The grooves of the two different sides are connected
to each other by bores 21, 22 (Figure 3) and thus form
a chain that extends fromthe connector 13 to the
connector 14 and thus essentially enconpasses the



The function of the so-far described knitting cylinder
2 in acircular knitting nmachine is like the function
of a conventional knitting cylinder. However, its
segnent 6 is cooled by a coolant, for exanple, cooling
water or cooling oil. By cooling the segnents 6, the
segnents 5, 7 are also slightly cool ed. A heat
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A needle bed 1 of a knitting machi ne has a segnented
configuration. The segnents 5, 6 border agai nst each
ot her via the abutnent surfaces 10, 8. Extending from
at | east one of the boundary surfaces 10, 8 are
cooling channels that are provided, e.g., in the
segnment 6. The adj acent segnent 5 covers these cooling
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usually extend in vertical direction.

The ‘knitting cylinder 2 consists of a minimum of. two,
however preferably more, annular segments 5, 6, 7 that are
-arranged so as to be coaxial with the rotational axis. 3 and -
adjoin each other in axial direction. The segments 5, 6, 7 are
preferably configured continuously over the entire circumference
and, to this extent, consist of one piece. However, 1f needed,
they may be assembled of sections that extend only over a part

of the total circumference.

The segment 6 is located between the segments 5 and 7. Said
segment 6 has two. abutment surfaces 8, 9 facing in opposite
axial directions, said abutment surfaces being shown as flat
annular surfaces in Figure 1. The rotational axis 3 extends in a
direction perpendicular to the plane in which the abutment
surfaces 8, 9 may be located. However, said abutment surfaces
may also be positioned.on a cone that is concentric with respect

to the rotational axis 3, or they may be coantoured.

The segment 5 has an abutment surface 10 which is
configured complementary to the abutment surface 8 and abuts
against said abutment surface. The segment 7 has an abutment
surface 11 that is configured complementary to the abutment
surface 9 and abuts against said abutment surface. The needle
tricks 4 extend along the cutside beyond the segments 5, 6, 7.
They may have continuous or discontinuous needle trick flanks.
The radial thickness of the individual segments 5, 6, 7 may have
the same or, as shown, may have different dimensions. Preferably,
the segment 6 located between the segments 5 and 7 has the
greatest radial thickness. The segment 6 is preferably

positioned in the axial position, in which the knitting tools



8 Abut nent surface 9 Abut nent surface 10 Abut nent
surface 11 Abut nent surface

.seated in the needle tricks 4 come into engagement with the
knitting lock during operation. The knitting lock is arranged
like a ring around the needle cylinder 2. The knitting tools
neld in the needle tricks, in particular in the region of the
segment 6, comprise appropriate means configured as feet that

interact with the knitting lock.

- 'One or more. segments -5, 6, 7 are provided with cooling
channels 12. Referring to the present exemplary embodiment, the
segment 6 is provided with a cooling channel 12 which can be

supplied with coolant via the connectors 13, 14 (Figure 3).

The ccoling channel 12 adjoins at least one of the flat
surfaces 8, 9. As is obvious from Figure 2, referring to the
present exemplary embodiment, said cooling channel adioins the
abutment surface 8, as well as the abutment surface 9. Said
cooling channel is configured in the form of grooves 15, 16, 17,
18, 19, 20 that alternately extend from the abutment surface 8
and from the abutment surface 9. The edge of each groove is
fully enclosed by the abutment surface 8§ or 9. The grooves 15
through 20 form a circular arc around the rotational axis 3.
Their number can be decided as needed. However, it may be
greater or smaller, as shown by Figures 2 and 3. The grooves of
the two different sides are connected to each other by bores 21,
22 (Figure 3} and thus form a chain that extends from the
connector 13 to the connector 14 and thus essentially

encompasses the entire circumference of the segment 6.

The abutment surfaces 8, 9, 10, 11 are preferably sealing
surfaces that can be sealed relative to each other by an
adhesive, by another sealing agent or simply by a tight fit, or
even by sealing elements (e.g., O-rings). In so doing, the
abutment surface 10 seals the grooves 15, 16, 17 provided in the
upper side of the segment & (Figure 2). As opposed to this, the

abutment surface 11 seals the lower grooves 18, 19, 20 (Figure



12 Cool i ng channel 13 Connect or 14 Connect or
15-20 G ooves

2) . The cooling channels are defined between the two adjacent
segments 5, 6 and 6, 7, respectively. In the present exemplary
embodiment, they are configured as groove-like pockets in the
segment ¢ and are simply closed by the adjacent segments 5, 7.
However, it is alsc¢ possible Lo provide grooves in the segments
5, 7, said grooves adjoining the corresponding abutment surfaces
10, 11.

The connectors 13, ‘14 are preferably configured as bores
that project from the segment 6 in a direction parallel to the
rotational axis 3 and in alignment with bores which are provided
in the adjacent segment 7. Connectors may be provided on the
underside of the segment 7, said connectors permitting a

rotation of the knitting cylinder 2.

The function of the so-far described knitting cylinder 2 in
a circular knitting machine is like the function of a
conventional knitting cylinder. However, its segment 6 is cooled
by a coolant, for example, coecling water or cooling oil. By
cooling the segments 6, the segments 5, 7 are also slightly
cooled. A heat exchange can take place via the abutment surfaces
8, 9, 10, 11. In addition, the coolant contacts not only the
segment 6 but also the segments 5, 7 by way of their abutment

surfaces 10, 11.

In particular, heat occurring in the region of the needle

lock is removed by the coolant which flows through the segment 6.

Embodiments in accordance with the invention, where the
grooves 15 through 20 are provided in different segments 6, 7, 5
are also possible. These grooves 15 through 20 are then
appropriately connected to bores 21, 22, whereby, e.g., the bore
21 extends from the segment & via its abutment surface 8 into
the segment 5 via its abutment surface 10¢. This may analogously

apply to the bore 22, which also connects the grobves 15 through



21 Bore 22 Bore 23 D al 24

20 and extends, e.g., from the segment 6.via its abutment
surface 9, up to and into the segment 7 via its abutment surface

il.

Additional embodiments in accordance with the invention are
provided. Figure 4 shows the needle bed 1 configured as a dial
23 that consists of annular segments 24, 25. Like the segments 5,
6, 7, the segments 24,..25.are connected so .that they are not
counter-rotational and are arranged concentrically to the
rotational axis 3. The segments 24, 25 have the abutment
surfaces 26 -and 27, each being formed on the inside and outside
" clrcumferential sides cof the segments 24, 25 and being
positioned in pairs in contact with each other. The needle
tricks 28 are provided on the upper side of the thusly formed
dial 23 and extend radially with respect to the rotational axis

3.

As in the previously described exemplary embodiment, again
one or more cooling channels 29, 297 are provided, said channels
extending at least through one of the segments 24, 25. The
cooling channel 29 may again be divided into individual grooves
29, 29’ configured as pockets, said pockets alternately
bordering against the abutment surface 26 and the abutment
surface 27 of the segments 24 and 25. The cconnection between the
individual cooling channel sections can be achieved by
connection orifices 39 between the cooling channel secticns of
the segment 24 and the cooling channel sections cof the segment
25. The number of connection orifices 39 is a function of the
number of channel sections. Two channel sections that are
located in the segments 24, 25 are connected to one connection
orifice 39. Connectors that are not shown in greater detail
permit the supply and discharge of coolant. If desired, this
principle may alsc be applied to the knitting cylinder in

accordance with Figure 1.



Segnent 25 Segnent 26 Abut nent surfaces 27
Abut nent surfaces

Figure & shows the segment 25 of the dial 23. In so doing,
the segment 25 has a fully surrounding cocoling channel 29.
Arranged around the segment 25, is the segment 24 (not shown).
In so doing, the segment 24 does not have a cooling channel 29.
The abutment surface 26 of said segment 24 abuts against the
abutment surface 27 of the segment 25 and thus forms the bottom

of the cooling channel 29 that is only provided in the segment

-25. In order .to achieve a-favorable circulation -0of the. ceoolant, - -

the cooling channel conprises a separating means 39 in the form
" of a strip between the connector 13-and the connector 14. As a
result of this, it is ensured that the coolant, which is
introduced through the connector 14 into the segment 25, first
flows around along the circumference of the segment 25 and is
subsequently discharged through the connector 132. Consequently,

the best-possible cooling action is achieved.

It is also possible —- in addition to the circumferential
cooling channel 29 in the segment 25 -- for the segment 24 to
have a circumferential cooling channel 29’, said latter cooling
channel being arranged opposite the cooling channel 29 of the
segment 25 (not drawn). In this case, the cooling channel 29/
also contains a separating means 39. Such circumferential
cooling channels can also be implemented in the knitting

cylinder.

Figure 5 shows the interaction of the knitting cylinder 2
and the dial 23 that support the appropriate knitting tools 30,
31. As is obvious, in particular the knitting tocls 31 may have
feet 34 through 37 at various locations, whereby, in order to
cool the knitting cylinder 2, a cooling in the region of the
central segment 6 is sufficient. As is further obvious from
Figure 5, the segments may be sealed relative to each other,
this being potentially achieved by appropriate annular grooves

39.



28 Needle trick 29 Cool i ng channel 30 Knitting
t ool 31 Knitting tool

A needle bed.1l ¢f a knitting machine has a segmented
configuration. The segments 5, 6 border against each other via
the abutment surfaces 10, 8. Extending from at least cne of the
- boundary surfaces 10, 8 are cooling channels that are provided,
e.g., in the segment 6. The adjacent segment 5 covers these

.cooling channels, thereby closing said cooling channels.

10



32 through 37 feet 38 Annul ar groove 39 Separating
strip / separating neans Patent C ai ns:

Reference Numbers:.

1 Needle bed

2 Knitting cylinder
3 Rotational axis
4 Needie tricks

5 Segment

6 Segment

7 Segment

8 Abutment surface
9 Abutment surface
10 Abutment surface
i1 Abutment surface
12 Cocling channel
13 Connector

14 Connector

15-20 Grooves

21 Bore

22 Bore

23 bial

24 Segment

25 Segment

26 Bbutment surfaces
27 Abutment surfaces
28 Needle trick

29 Cooling channel
30 Knitting tool

31 Knitting tocol

32 through 37 feet
38 Annular groove

39 Separating strip / separating means

11



1. Needle bed (1) for a knitting machine, said needle
bed consisting of a m nimum of two segnents (5, 6)
that border each other on their abutnment surfaces (8,
10), whereby, in at |east one of the segnents (6), at
| east one cooling channel (12) is provided, said
cool i ng channel adjoining the abutnent surface (8) of
one eqnent (6) and being closed by the other segnent

. edl e bed in accordance with Caim1l,
characterized in that the needl e bed (1) is a knitting

- et R ] LS TR methi ngy + At demge Bta

Ch@ﬁﬁﬁﬂﬁﬂﬂngedfln that the needle bed (1) is a dial (2)
with segnents (5, 6) having an annul ar shape.. 4.

Needl e bed in accordance with Claim1l, characterized

i nat hatidhe cfoolbngeqiranzel(5¢ 12) exttebdsdeateddastthen on

sections | o t he. abut nent rface (8). 5. Needle
begk?hrd%%%}éb%ceuﬁf%ﬁ$ ngn% Por 3, and 4,
characterized in that the cooling channel (12, 29)‘-

t tir ] 5 , . .
AR LA PP RIS BRI P e one
chapabimgiqhamnem { hait ﬂﬂwersegdeﬁx 4&9ﬂ hasilmm1Qhﬂ@nel

T e o S

heing closed by the other segment (5).

Needle bed in accordance with Claim 1, characterized in
that the needle bed (1) is a knitting cylinder (2) with

segments (5, 6) having an annular shape.

Needle bed in accordance with Claim 1, characterized in
that the needle bed (1) is a dial {2} with segments (5, &)

having an annular shape..

Needle bed in accordance with Claim 1, characterized in
that the cooling channel (12) extends, at least in sections,

along the abutment surface (8).

Needle bed in accordance with Claim 2 or 3, and 4,
characterized in that the cooling channel (12, 29) extends

around the entire annular segment (5, 6, 7, 24, 25).

Needle bed in accordance with Claim 1, characterized in
that the segment (6) has, on two sides facing away from
each other, abutment surfaces (8, 2) that border the other

segments (5, 7).

12



10.

11.

7. Needl e bed in accordance with C aim 6,
characterized in that each of the two sides facing
away from each ot her adjoins cooling channel sections
in the formof grooves (15, 16, 17, 18, 19, 20). 8.
Needl e bed in accordance with Caim?7, characterized
in that the cooling channel sections (15, 16, 17, 18,

re ¢connected to each ot her edl e.bed in
: ac%?fg?a% e Wi b heCIoRrES BhaF Aot éedcwét%rlfﬁg in

coohathaehanietnd li2jo isSdpEovaciady S@agStiam aldokr nahety
extend, al ong.the ane abutnent surfacge and. alo t he

ot PO HBUCHBAERE (TS 1 8567085 OF B&drRThed (T o0Tes (15,
actér dancesw th, G@i.n 1, characterized in that the ‘
cool i ng channel (12) is configured so as to be

fluid-tight. 11. Needle bed in accordance with Caim
1, Neddireadieer i eskcddrdahat heh cunnectior sh{da;tekdyctiedn

L8 R IR0 el Bl SRR o, S0l
are connected to each other.

Needle bed in accordance with Claim 6, characterized in
that the cooling channel (12) is provided so as to
alternately extend along the one abutment surface and along

the other abutment surface {8, 9}.

Needle bed in accordance with Claim 1, characterized in
that the cooling channel (12) is configured so as to be

fluid-tight.

Needle bed in accordance with Claim 1, characterized in
that the connectors (13, 14) lead to the cooling channel
(12), said connectors extending at least through an

adjacent segment (7).

13



