Needl e Bed Wth Cooling Channel The invention rel ates
to a needle bed for a knitting mnachine. Knitting
machi nes conpri se needl e beds, for exanple, in the
formof knitting cylinders, dials or also in the form
of flat needle beds. It nay beconme necessary to coo
needl e 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 being sealed by an annular |id. Connectors on
the I|id allowthe feeding and di scharging of cooling
Needdt dicd @Gylthn@erkirgf Ckantel ng machi nes may reach a
relatively large dianeter. In this case, the annul ar
lid will also have a correspondingly |arge dianeter.
Redhediesntgpnoselatrdandgo tenped’s dred fhuca datitéasgor
macRifer influences, said |lid nust forma permanent sea
with the knlttlng cylinder. Furthernore, it has been
known from docunment DE 39 38 685 C2 to provide a

coghheglrp;{(%cganwecéﬁwﬁebnge&a{ié %@a@ | Bo OT@Ip1EO in the
cool th nitting cylinder, said cool i n

forpyebrdiltgirg cebindersor At ko Greander i %earfeaﬁdof helat

neeHNSIKIRILI HEURE LIRNCROhecd i KNitbt LHG %'eldri@eﬁe@@d To
: belnﬁgfart|ally set into said knitting cylinder.
achigi¥e Herior BOCRHAE DEt 8P ot 4r 0 6PePBAERS ' S0l Begkine

grokid tdd RGe ¢xbidderi rhamksge s hal b@@hs@ﬁQﬁrﬁkﬁmeacyllnder,
rectangul ar cross-section extendin
said; gy eP@hP?ﬁe%eﬂeE’% o, a%l&rthgov{?%’é‘&?éo’é%i% the
lidconnected fe@@lﬂdwanunam@l@ﬂgﬁlmﬁ ePsE ef whher.
knitting cylinder - to feed and discharge |ines.
Considering this, it is the object of the invention to
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diameter %Hig case, the annular 1lid will also have a

correspondingly large diameter. Regardless of occurring
temperature fluctuations or other influences, said lid must form

a permanent seal with the knitting cylinder.

Furthermore, it has been known from document DE 39 38 685
C2 to provide a cooling pipe on the knitting cylinder in order
to cool the knitting cylinder, said cocling pipe extending in
coils, or also meandering, around the inside circumference of
the knitting cylinder:and being partially set into said knitting

cylinder.

Furthermore, this literature reference discloses a. knitting
cylinder having a hollow space with a rectangular cross-section

extending in circumferential direction, said hollow space being




needl e bed. This object is to be achieved by a
solution that can be inplenented in the
si npl est - possi bl e manner and that functions in a
reliable manner. This object is achieved with the
needl e bed in accordance wth Caim1l: The needl e bed
i n accordance with the invention consists of a
1.nj. yum of . Se nt.s _that border. each ather on _.
o ot S DO R oLl B R &7 oBF g Sy inces
- tochpmeciret deckacte dtimes. For exanple, they are
cenented to each other on the abutnent surface or
they are also braced agai nst each other by
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channel s. In_so doing, at east one cool 1 ng channe
funchdppf nidt ehecabiemanagrt ace of one of the segnents.
-‘Thi s provides the possibility of a sinple manufacture.
For exanple, the cooling channel may be designed as a
gy e ¢h 1iss 26pbavebwdrd the nasstleehed sit fascordanes
withgeoome,1: and thus the cooling channel, are closed by
t he adj acent segment which bridges the groove with a
flat, or even contoured, abutnent surface, thus
clrosi ngedRd thedr 08VEecdfddnbe Reedl@dedvist foktohkiB8s of
.cylinder, its segnents are referably single-part or
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adj oi.n each other in radial
approp£1ate means, such as, %or example, by screws. The abutment

surface preferably extends transversely to the needle tricks

that are provided in the needle bed.

For cooling the needle bed, at least one of said needle
bed’s segments has one or more cooling channels. In so0 doing, at
least one cooling channel adjoins the abutment surface of one of
the segments. This provides the possibility of a simple
manufacture. For example, the cooling channel may be designed as
a groove which is open toward the abutment surface. This groove,
and thus the cooling channel, are closed by the adjacent segment
which bridges the groove with a flat, or even contoured,

abutment surface, thus closing said groove.

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




direction. In both cases, the cooling channels adjoin
the abutnent surfaces. Consequently, a segnment closes
the cooling channel of the next adjacent segnent.
Separate lids, closing neans and the |ike are not
required. Thus the cooling channels do not require
any additional design space. In addition,
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frontal connector. In the case of a
Basica;ly, the cooling channel may continuously extend
around the entire circumference of a segment. Preferably,
however, the cooling channel is divided inte individual sections,
each extending only over a specific angular range'of, e.g., 20°,
45°, 60°, on an abutment surface and then changing to the
opposite side of the annular segment. In this manner, high

mechanical stability is combined with high cooling efficiency.

In order to feed the coolant, in particular cooling oil or
cooling water, to the cooling chHannel and in order to discharge
coolant therefrom, preferably two or more connectors are
provided. These are preferably aligned parallel to the needle
tricks of the needle bed and extend, starting from the segment
in which the cooling channel is provided, through the adjacent
segment into an outer frontal connector. In the caseé of a

knitting cylinder, said latter connector is preferably provided




knitting cylinder, said |latter connector is preferably
provided 3 on the | ower annular front surface. In the
case of dials, the connectors are preferably | ocated
on the outside circunferential surface of the |argest
"annul ar segnent. Additional details of enbodinments in
accordance with the invention are the subject nmatter
on t% Rhe draMAn% t he %crlptlon or of the ¢l ains.
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drawi ngs show exenplary enbodinents of the invention.
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accordance with Figure 4." Figure 1 shows a needl e bed

1 configured as a knitting cylinder 2 of a circular
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. surface, the knitting cylinder 2 has need
knitting cylinder; _

Figure 2a perspective view, vertically in section, of a

segment of the knitting cylinder in accordance with Figure 1;

Figure 3a plan view of the segment in accordance with

Figure 2;

Figure 4a perspective view, vertically in section, of a

modified embodiment of the invention in the form of a dial;

Figure 5a more detailed, yet still more simplified view,

vertically in section, of a knitting cylinder and a dial; and,

Figure 6a perspective view of a segment of the dial in

accordance with Figure 4.

Figure 1 shows a needle bed 1 configured as a knitting
cylinder 2 of a circular knitting machine. On its outside

circumferential surface, the knitting cylinder 2 has needle




TR tricks 4 that are preferably
parallel wth 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 wusually
extend in vertical direction. The knitting cylinder 2
consists of a mninmumof twd, however preferabl y
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of the theanhiit-denkessdace 8 and abuts against said
abut ment surface. The segnent 7 has an abut nent

surface 11 that is configured conplenentary to the
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The needle tri cks 4 extend al ong the outside

surface.
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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 rotaticnal axis 3, or they may be contoured.

The segment 5 has an abutment surface 10 which is
configured complementary to the abutment surface 8 and abuts
against said abutment surface. Tﬁe 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 outside 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




The radi al thickness of the individual segnents 5, 6,
7 may have the sane or, as shown, may have different
di mensi ons. Preferably, the segnent 6 | ocated between
the segnents 5 and 7 has the greatest radia

t hi ckness. The segnment 6 is preferably positioned in
t he axi al position in which the knitting tools 5
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cool i ng channel is configured in the form of” grooves

15, 16, 17, 18, 19, 20 that alternately extend from
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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 rotationa; axis 3.
Their number cah be decided as needed. However, it may be N
g;eater 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 éealed 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 6 (Figure 2). As opposed to this, the

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




connector 13 to the connector 14 and thus essentially
enconpasses the entire circunference of the segnent 6.
The abutnent surfaces 8, 9, 10, 11 are preferably
sealing surfaces that can be sealed relative to each
ot her by an adhesive, by another sealing agent or
sinply by a tight fit, or even by sealing elenents
.0, -rings). |n so doing, .the abutnent surface 10
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10, Ghosed by the adjacent segnents 5, 7. However, it is
~ also possible to provide grooves in the segnents 5,
7, said grooves adjoining the correspondi ng abut nment
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of the so-far described knitting cylinder in a
rotatipp Rhrthenkpt Frip$eotilgers24 i ke the function of a

conventional knitting cylinder. However, its segnent 6

is coal ed _Qy a coolant, for exanple, cooling water or

COGFi AEROHICT BF EBBOPT TG HesSerchiei6tipnes Bogrent § in
a cidpuZanrnaiaksagsha@itdey is 1ike the function of a
conventional knitting cylinder. However, its segment 6 is cooled
by a coolant, for example, cooling 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, 1I.

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 6 via its abutment surface 8 into
the segment 5 via its abutment surface 10. This may analogously

apply to the bore 22, which alsc connects the grooves 15 through




cool ed. A heat exchange can take place via the

abutnment surfaces 8, 9, 10, 11. In addition, the

cool ant contacts not only the segnent 6 but also the

segnents 5, 7 by way of their abutnent surfaces 10,

11. In particular, heat occurring in the region of the

needle lock is rennved by t he cool ant which fl ows
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4 shows the needle bed 1 configured as a t hat
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3 needle tricks 28 are prOV|de§>on t he 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, 29’ 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 pockéts, said pockets alternately
bordering against the abutment surface 26 and the abutment
surface 27 of the segments 24 and 25. The connection between the
individual cooling channel sections can be achieved by
connection orifices 39 between the cooling channel sections of
the segment 24 and the cooling channel sections of 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 3%9. Connectors that are not shown in greater detail
permit the supply and discharge of coolant. If desired, this
principle may also be applied to the knitting cylinder in

accordance with Figure 1.




As in the previously described exenplary enbodi nent,

again one or nore cooling channels 29, 29" are

provi ded, said channels extending at |east through

one of the segnents 24, 25. The cooling channel 29 nmay

again be divided into individual grooves 29, 29

configured as pockets, said pockets alternately
derln ain t he abutnent surface_26_and t
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haveWhi €frdiBaferential ¢ooling channel 297, said latter cooling
channel being arranged ‘opposite the cooling' channel 29 of the
segment 25 (not drawn}. In this case, the ¢ooling 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 tools 31 may have
feet 34 through 37 at various locations, whereby, in order to
cool the knitting cylinder 2, a cocling 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.




i ntroduced through the connector 14 into the segnent
25, first flows around along the circunference of the
segnent 25 and is subsequently discharged through the
connector 13. Consequently, the best-possible cooling
action is achieved. It is also possible -- in addition
to the circunferential cooling channel 29 in the
nentléSb for th? segnment 24 to . have a
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coolikniot chaepeaysl,i hdereldy ca@dlnbes@hcalcozamd;\athaaumpsr.t t he
appropriate knitting tools 30, 31. As is obvious, in
particular the knitting tools 31 may have feet 34
t hrough 37 at various |ocations, whereby, in order to
cool the knitting cylinder 2, a cooling in the region
of the central segnment 6 is sufficient. As is further
obvious from Figure 5 the segnments may be seal ed
relative to each other, this being potentially
achi eved by appropriate annul ar grooves 39. 9 A
needl e bed 1 of a knitting machi ne has a segnent ed
configuration. The segnents 5, 6 border against each
other 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
segnent 6. The adj acent segnment 5 covers these
cool i ng channels, thereby closing said cooling
channel s. 10
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Ref erence Nunbers: 1 Needle bed 2 Knitting cylinder
3 Rotational axis 4 Needle tricks 5 Segnent 6
Segnent 7 Segnent 8 Abutnent surface 9 Abutnent
surface 10 Abutment surface 11 Abutnment surface 12
Cool i ng channel 13 Connector 14 Connector 15-20
Grooves 21 Bore 22 Bore 23 Dial 24 Segnent 25

Re fer2gMENL équbutnent surfaces 27 Abutnent surfaces 28
' 29 Cooling channel 30 Knitting tool 31
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Knitting tool 32 through 37 feet 38 Annular groove
Needle bed
Knitting cylinder
Rotational axis
Needle tricks
Segment
Segment
Segment
Abutment surface
Abutment surface
Abutment surface
Bbutment surface
Cooling channel
Connector

Connector

15-20 Grooves

- 21
22
23
24
25
26
27
28
29
30
31
32
38
39

Bore

Bore

Dial

Segment

Segment

Abutment surfaces
Abutment surfaces
Needle trick
Cooling channel
Knitting toocl
Knitting tool
through 37 feet
Annular groove

Separating strip / separating means
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39 Separating strip / separating neans 11 Patent
Clains: 1. Needle bed (1) for a knitting machi ne, said
needl e bed consisting of a mninmmof tw segnents
(5, 6) that border each other on their abutnent
surfaces (8, 10), whereby, in at |east one of the
segnents (6), at |east one cooling channel (12) is
0 sai d cooling channel adjoining the abutnent
Pate%u ?1&%2%(8) of one segnent (6) and being cl osed by
t he ot her segrrent (5). 2. Needle bed in accordance
Wi aracterl ed in _.that the need|.e
1. (f;egfi% ?ﬁiﬁn |ng c ||n&érm‘€2r§1 thnﬁ §%b?ré}ﬁe§l€58e%)
har@hﬁfgsialmqa@rful ar shape 3. Needl e bed in accordance
with Claim1l, characterized in that the needl e bed
(1) is adial (2) with segnents (5, 6) having an
armgliainghape.twod sedleeie Bed6) ntizcc drdane ecad!tt otCGeai on
eI AEL IR CulPacd e, L B8) £O0) LG Shanne ()
ext ends east in secti‘ons,’ along the abutnent
surface (8). 5. Needle bed in accordance with Claim?2
(o] ARRCY d C t e oI
P R o o bl e P PP e anmcrar one
sé@?éﬁﬁg(gha%lel? {124, ip5rovédeNe et ial l@@dlmg adeongance
V“Jdﬂo@h@ﬁgnﬁhe %@ﬁ%ﬁ@ﬁ@r§&¥¥gcbné8}r5¥ o%ges§§$gﬁ¥n (6l Ohng
on two sides facin rom each
aﬁiﬁlﬁénfﬂ%&iﬁ{* é’de§h€80t19%r tsﬁﬁfﬂebbr ther- t he ot her
segnents (5, 7). 12 7. Needle bed in accordance with

Caimé6, characterized in
2. 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.

3. Needle bed in accordance with Claim 1, characterized in
that the needle bed (1) is a dial (2} with segments (5, 6)

having an annular shape..

4, Needle ked in accordance with Claim 1, characterized in
that the cooling channel {12) extends, at least in sections,

along the abutment surface (8).

5. 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}.

6. Needle bed in acccordance with Claim 1, characterized in
that the segment (5) has, on two sides facing away from
each other, abutment surfaces (8, 9) that border the other

segments (5, 7).
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that each of the two sides facing away from each ot her
adj oi ns cooling channel sections in the form of
grooves (15, 16, 17, 18, 19, 20). 8. Needle bed in
accordance with Claim7, characterized in that the
cool ing channel sections (15, 16, 17, 18, 19, 20) are
connected to each other. 9. Needle bed in accor dance

it har act d that th |
7. Chrer byt SSph OV e “Ebnetials Sl CBFFa Gy 288t sh

althng ¢4en @te tabutweniiceier ffaﬁﬁng-?llﬂila@| eRgn 418 okher
a%?tgent sur.f.ace % %2. 1g" dle bed in accordance
PEH TS TROL RehGPaTh ISPEEPRS thate 8rBoof igrgoves (15,
channeél, (12) 19 eonfigured so as to be fluid-tight.
11. Needle bed in accordance with Caim1l
characterized in that the connectors (13, 14) lead to
8. tHNeedbolbay mhannetdar(cJeZ)a;Ltsad:phie[orme@h@f&c@ﬁi@adi g

aEhagaéﬁetggc anné¥ %%g EoéggﬂﬁﬂtlgTXth%S, 19, 20}

are connected to each other.

9. 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, 92).

1G. Needle bed in accordance with Claim 1, characterized in
that the cooling channel (12) is configured sc as to be
fluid-tight.

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

adjacent segment (7).
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