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DESCRIPTION

Field of the invention

[0001] The present invention relates to the field of textile industry and to the sewing process
applied to the production of garments. More In detail, the present invention relates to the
cooling of a needle used in sewing machines and overheated during sewing operations.

Background of the invention

[0002] The sewing process is an important step of the production of garments. Basically, the
sewing process involves fastening of fabrics, or other materials, with the help of a needle and
threads. During the sewing process, needles of sewing machines, or overlock machines, are
subjected to an increment of temperature due to friction between the needle and the portions
of the garment that are being sewn together. For high speed sewing in overlock machines
used In textile Industry, needles may overheat up to high temperatures. In many
circumstances, In correspondence of the sewing needle tip or needle eye, temperatures as
high as 300°C have been measured. Such high temperatures during the stitching process may
damage both the textile material of the garment and the sewing needle. Moreover, on the edge
of the loops, portions of the stitch and of the fabric go into melting, resulting in critical effects
for both functionality and aesthetic appearance of the seam and the entire garment.

[0003] The problem of damaging the fabric material of the garment during sewing process with
overheated needles Is even major In the case of synthetic fibores such as spandex, lycra or
other polyester-polyurethane copolymers. In fact, in such cases, the synthetic textile materials
are torn or melted and covered by the sewing thread, resulting weaker in correspondence of
the seam. In many cases, part of the textile material while melting sticks on the needle, causing
stitching damages, torn threads and needle deterioration.

[0004] Heat i1s naturally dispersed from the overheated needle through spontaneous heat
dispersion such as radiation, convection and conduction.

[0005] By means of thermal radiation, an object with a non-null temperature, such as the
needle In the case of sewing processes, emits a radiation that result in an output thermal
power. However, radiation plays a relatively small role in the needle cooling during sewing
operations.

[0006] Thermal convection Is a heat transfer generated by the movement of fluids that
surround an object. In the case of the sewing needles, convection heat transfer i1s caused by
the needles movement In air during the oscillating movement of needles during sewing
operations.
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[0007] Thermal conduction 1s a heat transfer generated by diffusion and microscopic collision
of particles within a body or between contiguous bodies. In the case of sewing needles, it
represents the most important heat dispersion component that induces needles decreasing its
temperature when the machine stops. The heat flows by conduction from the overheated
needle to the retaining means of the needle, to the arm of the sewing machine and to the
entire sewing machine.

[0008] However, spontaneous heat dispersion through radiation, convection and conduction as
described above may result not sufficient for eliminating the undesired effect of needle heating
during sewing operations and the possible correlated damages caused to textile fabrics, seams
and needle itself.

[0009] Document US2690148 discloses a device for cooling an overheated sewing machine
needle during sewing operations. More In detall, it discloses a needle cooler comprising a
hollow C-shaped body that has an inlet communicating with a flexible hose that in turn
communicates with a supply of cooling medium under pressure. The C-shaped body is
connected to the clamp screw that retains the needle In a fixed position during sewing
operations. The lower part of the C-shaped body Is a hollow chamber with a series of spaced
jet outlet passages inclined so that they converge upon a common point at which the eye of the
needle Is located. The cooling effect of the needle Is obtained by convection performed by
turbulent jet streams.

[0010] However, the structure of the cooling device I1s complex and the cooling effect obtained
by turbulent jet streams may imply the interaction of jet streams with the fabric materials that is
positioned close to the eye of the needle where the jet streams converge.

[0011] Document US2316647 discloses a needle cooling device for sewing machines
comprising a coolant reservoir and liquid dispensing means so that liquid coolant is applied to
the needle at each reciprocation. In particular, the cooling device Is provided with a container
comprising an absorbent fibre able to carry the desired amount of liquid coolant. VWWhen the
needle descends it will pass through the fibre and will pick up from the fibre the liquid that will
cause the cooling of the needle. In this way, the needle tip and the needle eye are subject to a
decrease In temperature. The cooling effect of the needle is obtained by convection performed
by the liquid coolant and by conduction, performed by the contact between the sewing needle
and the absorbent fibre with the liquid coolant.

[0012] However, the cooling effect Is not continuous and during its movement, the needle
carries the liquid coolant picked up from the absorbent fibre of the cooling device. In this way,
during sewing operations, the liquid coolant can interact with the fabric material when the
needle passes through the portions of the garment.

[0013] As a result, the known methods for cooling sewing needles disclose devices that use
cooling fluids for cooling overheated needles during sewing operations.
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[0014] According to the known art, the cooling fluids Interact with the needle, causing the
needle to decrease its temperature, but the cooling fluids interact with the fabric material too.

This 1s a drawback of the known art, since cooling fluids provide Invasive effects that can
damage the fabric. In fact, many fabric materials are temperature sensitive and cooling fluids
on the fabric may result in a deterioration of the portion in contact with the cooling fluids.

[0015] Additionally, the known cooling system for sewing machine, especially those using
cooling fluids, are difficult and expensive to maintain. In particular, the known cooling system
requires high maintenance time and costs.

summary of the invention

[0016] It is therefore an aim of the present invention to provide a cooling device that causes
the body of the sewing needle to effectively decrease its temperature.

[0017] Another aim of the present invention is to obtain an effective cooling of the needle
without interacting with the fabric material too. More in detail, an aim of the present invention is
to provide a cooling device that causes the sewing needle to decrease its temperature
preferably through a conduction heat transfer method.

[0018] Another aim of the present Invention I1s to provide a cooling device that can be
constrained to existing sewing machines without modification of the existing sewing machines.

[0019] Another aim of the present invention 1s to provide costs and weight savings in cooling
overheated sewing needles, by means of a cooling device that can offer high efficiency and
good control of the thermal power subtracted from the overheated needle.

[0020] These and other aims of the present invention are achieved by a needle clamp (needle
holder) for a sewing machine, comprising a body at least partially made of a thermally
conductive material and having retaining means for constraining a needle. The needle clamp
comprises a thermoelectric cooling device directly or indirectly constrained to a portion of the
body of the needle clamp allowing heat transfer, preferably by conduction, from the needle to
cool it.

[0021] The term "thermoelectric cooling devices" Is used herein to Indicate devices able to
transform temperature differences (heat) to electric energy, and viceversa. These devices are
also known In the art as Peltier/Seebeck devices. According to the present invention the
thermoelectric device of the needle clamp Is able to cool the needle constrained to the needle
clamp. In other words, heat Is transferred (preferably by conduction) from the needle clamp,
and thus from the needle constrained to it, through the thermoelectric device.

[0022] According to an aspect, the thermoelectric cooling device Is provided with a first side
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(preferably a cold side) and a second side or external side (preferably a hot side), the first side
IS directly or indirectly constrained to a portion of the body of the needle clamp allowing heat
transfer, preferably by conduction, from the needle clamp (and thus from the needle) to the
first side and then to the second side of the thermoelectric device, and thus to the external
environment.

[0023] According to an embodiment, one or more heat sink can be arranged on the second
side (external side of the thermoelectric device) to increase heat dissipation.

[0024] According to an aspect, the thermoelectric cooling device Is provided with a hot side
and a cold side, the cold side being directly or indirectly constrained to a portion of the body of
the needle clamp allowing heat transfer, preferably by conduction, from the needle to said cold
side and thus to external environment.

[0025] According to an aspect of the present invention, the thermoelectric cooling device
comprises at least a Peltier cell, and it is constrained directly or indirectly to an external surface
of the body of the needle clamp. It has to be noted that the term "directly constrained” herein
refers to the direct contact of the thermoelectric cooling device with the body of the needle
clamp.

[0026] According to an aspect, the thermoelectric cooling device Is constrained by constraining
means, as an example screws, rivets, or is constrained by interlocking the cooling device In a
seat, so that the cooling device is In direct contact with the body of the needle clamp.

[0027] The term "indirectly constrained” herein refers to the interposition of an additional layer
between the cooling device and the body of the needle clamp. In particular, according to an
aspect of the invention, an additional layer may comprises a thermal conductive layer that Is
able to allow the heat flow from the body of the needle clamp to thermoelectric device, e.g. the
cold side of a Peltier cell. The thermal conductive layer i1s advantageously an adhesive layer,
as an example a thermal paste, that can indirectly constrain (i.e. constrain with the interposition
of the adhesive layer) the thermoelectric device, e.g. a Peltier cell, to the external surface of
the body of the needle clamp.

[0028] According to another aspect of the present invention, the thermoelectric cooling device
IS connected to a control unit for the regulation of the thermoelectric device, for example by a
selective activation/deactivation and/or by a regulation of the electric current provided to Iit.
Indeed, according to an aspect of the present invention, it i1s possible to control the heat
transfer by conduction from the sewing needle to the cooling device, In order to set a
predetermined temperature of the sewing needle, or to track (modify the temperature
according to) a predetermined set of values of temperatures of the sewing needle.

[0029] In fact, according to the thermoelectric effect produced by the thermoelectric cooling
device, according to an embodiment, the sewing needle cooling can be controlled by a
different setting of the intensity of voltage across the electric poles of the thermoelectric device.
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In other words, according to a possible embodiment, by changing the intensity of the electric
voltage across the thermoelectric device poles, the temperature of the cold side constrained to
the body of the needle clamp changes and a different amount of heat will be transferred from
the overheated sewing needle to the thermoelectric cooling device and thus to the external
environment.

[0030] According to an aspect of the Invention, the thermoelectric device Is regulated,
preferably by a control unit, according to feedback loop control. For example, according to an
aspect, a PID controller or any other negative feedback loop control device can control the
heat transferred through the thermoelectric device. For example, according to possible
embodiments, a PID controller or any other negative feedback loop control device can control
the current through the peltier/seebeck thermoelectric device to alter the pumped heat from
the needle clamp outwards. As already mentioned above, heat can be transferred to a heat
dissipation element (heat sink) in contact with the thermoelectric devices on their open side
(second side) facing the external environment.

[0031] According to an aspect, a temperature sensor, such as a thermocouple, can be
provided to detect temperature of the needle clamp and/or directly of the needle. The
generated temperature sensor value can be used In said feedback loop control.

[0032] Advantageously, according to an embodiment, the temperature of the needle clamp
and hence of the needle can easily be maintained at a constant level.

[0033] It has to be noted that, according to an aspect of the invention, the thermoelectric
device can be controlled according to an open loop control system, e.g. without a feedback
control discussed above. In other words, the temperature can be manually adjusted by an

operator, e.g. by maintaining the temperature at a minimum that can be defined by the current
system parameters.

[0034] According to another aspect of the present invention, the sewing machine has an
electric circuit connected to an electric power source, and the thermoelectric cooling device Is
connected to said electric circuit of said sewing machine. In other words, the thermoelectric
cooling device uses the same electric power source of the sewing machine for cooling the cold
side of the cooling device. In this way, It Is possible to use just one electric power source
reducing the complexity and the encumbrance of a further electric power source different from
the power source of the sewing machine.

[0035] Another aspect of the present invention provides for a method of cooling a needle
retained by a needle clamp for a sewing machine, said needle clamp comprising a body at

least partially made of a thermally conductive material and having retaining means for
constraining at least one needle, comprising the steps of:

1. (a) constraining directly or indirectly a thermoelectric cooling device to a portion of said
body;
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2. (b) regulating said thermoelectric cooling device to control heat transfer from said needle
clamp.

[0036] Additional aspects and features of the present invention are disclosed in the dependent
claims.

[0037] An aspect of the Invention also relates to the use of a thermoelectric cooling device,
e.g. a Peltier cell, for cooling a needle retained by a needle clamp for a sewing machine.

Brief description of the drawings

[0038] Further aspects and advantages of the present invention will be discussed more In
detail with reference to the enclosed drawings, given by way of nonlimiting example, wherein:

e Figure 1 1s a front view of the needle clamp for sewing machine according to an

embodiment of the present invention;
e Figure 2a is a top view of the needle clamp before constraining a thermoelectric cooling

device to a portion of the body of the needle clamp, according to an embodiment of the

present invention;
e Figure 2b 1s a top view of the needle clamp after constraining a thermoelectric cooling

device to a portion of the body of the needle clamp, according to an embodiment of the
present invention.

DETAILED DESCRIPTION OF SOME EMBODIMENTS OF THE PRESENT INVENTION

[0039] As for example shown In figures 1-2, the needle clamp 1 according to the present
Invention, comprises a body 2 constrained to an arm 12 of a sewing machine. The needle
clamp 1 1s configured to retain a needle 10 during sewing operations. The needle 10 iIs
retained In the needle clamp 1 by accommodating the needle 10 Iin a recessed seat 11
provided In the body 2 of the needle clamp 1. When the needle 10 is positioned In the
recessed seat 11, retaining means 3 intended to constrain the needle 1 iIn a removable manner

(1.e. reversibly) to the needle clamp 2.

[0040] The retaining means 3 also allow to remove the needle 1 from the recessed seat 11 of
the needle clamp 1 In case of maintenance or when It iIs necessary to replace a used needle
with a new needle, or when a needle with different characteristics has to be used according to

the fabric to be sewn.
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[0041] According to a possible embodiment, as for example shown In figure 1, retaining means
3 comprises a clamping pin and a knob 4 that when screwed Iin a correspondent threated hole,
reversibly constrain the clamping pin and the needle 1 in the recessed seat 11 of the body 2 of
the needle clamp 1. According to other embodiments not shown, the retaining means can be
provided with different configuration with respect to that disclosed above and shown In the
figures, provided that the needle can be retained in the needle clamp.

[0042] The recessed seat 11 accommodating the needle 10 in the body 2 of the needle clamp
1 I1s preferably provided with a longitudinal extension according to an axis A-A'. The axis A-A
extends in the same direction of the longitudinal axis of the needle 10, when the needle 10 Is
accommodated in the recessed seat 11 of the body 2 of the needle clamp 1.

[0043] The body 2 of the needle clamp 1 is at least partially made of a thermally conductive
material. For example, a conductive material used for the body 2 of the needle clamp 1 Is a
metallic material. The retaining means 3 for retaining the needle In the recessed seat 11 In the
body 2 of the needle clamp 1 is at least partially made of a thermally conductive material, as an
example a metallic material.

[0044] During sewing operations, the arm 12, the body 2 of the needle clamp 1 and the needle
10 move along the axis A-A'. When the needle 10 penetrates the fabric, the friction between
the sewing needle 10 and the fabric, generates the overheating of the needle 10. In fast
sewing machines, the needle overheating can result in a severe increment in temperature of
the needle 10, causing the damage of the seam, of the fabric, of the needle, or a combination
thereof.

[0045] The needle clamp 1 according to the present invention, comprises a thermoelectric
cooling device 5 constrained to the body 2 of the needle clamp 1.

[0046] As already mentioned above, according to an embodiment, the thermoelectric cooling
device 5 Is a device able to transfer heat from one side of the device, to the other side, by
means of electric energy. The effect that correlates a difference in voltage to a difference In
temperature, also known with the term thermoelectric effect, 1s obtained by a device
comprising two types of semiconductors placed thermally in parallel and electrically in series.
According to an embodiment, when electric current flows In the device, a difference In
temperature between the two thermally parallel sides of the semiconductors Is generated,
resulting In a difference In temperature between the two sides of the device. Thermoelectric
devices can be used both as cooler devices and as thermoelectric generator. Thermoelectric
devices, known as Peltier cells, applies a different voltage by electric energy to obtain a
difference In temperature between the two sides of the device. Thermoelectric devices, known
as Seebeck cells, convert a difference In temperature between two sides of the device In
electricity.

[0047] As for example shown In figures 1, 2 a,b, the thermoelectric cooling device 5, such as at
least one Peltier cell, comprises a hot side 6 and a cold side 7. The thermoelectric effect Is
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used to transfer heat from the needle clamp to a first side of the device, e.g. a cold side 7, to a
second side 6, e.g. a hot side 6. According to an embodiment, electric power can be used to
generate, by thermoelectric effect, a difference In temperature between the two sides 6,7 of
the thermoelectric device 5, thus allowing heat transfer from the needle clamp.

[0048] The thermoelectric cooling device 5, e.g. a Peltier cell, iIs constrained to a portion of the
body 2 of the needle clamp 1 and, more In detail, the thermoelectric cooling device 5 Is
constrained to a portion of the external surface of the body 2. The thermoelectric cooling
device 5 extends on a portion of said body 2 of an angle a comprised between 0° and 360°,
preferably between 0° and 2/70°, in a plane perpendicular to the axis A-A" that extends along
the longitudinal extension of the recessed seat 11 and the longitudinal axis of the needle 10.

[0049] The thermoelectric cooling device 5 Is constrained to the body 2 of the needle clamp 1
directly or indirectly.

[0050] According to an embodiment of the present invention, the cooling device 5 Is directly
constrained to the external surface of the needle clamp 1 by contacting the first side 7 of the
cooling device 5 with a portion of the external surface of the body 2 of the needle clamp 1.
Retaining means for retaining the cooling device on the body 2 In a direct constraint may
comprise screws, rivets or protruding elements protruding from the external surface of the
body 2 suitable to interface directly the cooling device 5, the cooling device 5 and the body 2 of
the needle clamp 1 for example by Interlocking the cooling device 5 In said protruding
elements.

[0051] According to another possible embodiment of the present invention, the cooling device
S 1S Indirectly constrained to the external surface of the needle clamp 1 by interposing an
additional layer between the first side 7 of the cooling device 5 and the external surface of the
body 2 of the needle clamp 1. More In detail, according to an aspect of the invention, the
additional layer is a thermal conductive layer 8, such as a thermal past. Advantageously, the
additional thermal conductive layer is an adhesive layer that constrains the cooling device 5 on
the external surface of the body 2 of the needle clamp 1. According to this embodiment, an
adhesive thermal paste adheres from one side to the cold side 7 of the cooling device 5 and on
the other side to the external surface of the body 2 of the needle clamp 1.

[0052] The thermoelectric cooling device 5 Is thermally in contact with the needle 10 since heat
flows from the needle 10 to the cooling device 5, preferably by conduction.

[0053] According to an embodiment, heat flows from the needle 10 through the recessed seat
11 of the body 2 of the needle clamp 1, to the body 2 of the needle clamp 1, to the cold side 7
of the cooling device 5. According to another embodiment, heat flows from the needle 10
through the recessed seat 11 of the body 2 of the needle clamp 1, to the body 2 of the needle
clamp 1, to the adhesive thermal paste 8, to the cold side 7 of the cooling device 5.

[0054] Advantageously, according to an embodiment of the present invention, the cooling
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power of the thermoelectric cooling device 5 can be controlled by the electric power supplied to
the cooling device 5. The regulation of the electric power supplied to the cooling device 5
results in a regulation of the temperature of the cold side 7 of the cooling device 5. Moreover,
since the intensity of the heat flow from the overheated needle to the cold side 7 of the cooling
device, Is a function of the difference In temperature between the needle 10 and the cold side
{/ of the cooling device 5, the cooling effect of the needle 10 and the temperature of the needle
10 can be controlled by the regulation of the electric power supplied to the cooling device 5.

[0055] As already mentioned above, even If not shown In the attached figures, a heat
dissipation element (e.g. heat sink) can be provided and preferably constrained to the second
(external) side © of the thermoelectric device to Iincrease heat transfer to the external
environment.

[0056] According to a possible embodiment, even if not shown In the figures, at least one
temperature sensor, e.g. a thermocouple, can be provided to detect the temperature of the
needle and/or of the needle clamp. The generated temperature sensor value can be used to
control the thermoelectric device.

[0057] It has to be noted that according to different possible embodiments, the thermoelectric
device and thus the heat transfer from the needle clamp to the external environment can be
carried out manually, e.g. by an operator that activates/deactivates the thermoelectric device or
that regulates the electric current provided to the thermoelectric device, e.g. to a Peltier cell.

[0058] However, It has to be also noted that the heat transfer can be controlled automatically,
for example by a feedback loop control of the thermoelectric device. According to this
embodiment, even not shown In the attached figures, a PID controller or any other negative
feedback loop control device can control the current through the thermoelectric device to alter
the pumped heat (transferred heat) from the needle clamp outwards.

[0059] The regulation of the thermoelectric device can be advantageously carried out
automatically e.g. by regulating the electric current provided to the thermoelectric device, e.g.
to a Peltier cell. According to a possible embodiment, the sewing machine has an electric
circuit connected to an electric power source, and advantageously, the thermoelectric cooling
device 5 Is connected to said electric circuit of said sewing machine. In other words, the
thermoelectric cooling device 5 uses the same electric power source of the sewing machine for
cooling the cold side 7 of the cooling device 5. In this way, It Is possible to use just one electric
power source reducing the complexity and the encumbrance of a further electric power source
different from the power source of the sewing machine.

[0060] The present invention also discloses a method for cooling a needle 10 retained by a
needle clamp 1 for a sewing machine, comprising the step of constraining directly or indirectly
a thermoelectric cooling device 5 to a portion of said body 2, and the step of regulating the
thermoelectric cooling device 5.
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[0061] According to an embodiment, the method also comprise the step of providing electric
power to said thermoelectric cooling device 5, e.g. a Peltier cell.

[0062] The thermoelectric cooling device 5 Is indirectly constrained to a portion of the external
surface of said body 2 according to step a) of the method according to the present invention,
as shown In figures 2a, b. Figure 2a shows a top view of the needle clamp 1 and three external
free surfaces of the body 2 of the needle clamp 1. According to an embodiment, the
thermoelectric cooling device 5 comprises three Peltier cells, each comprising a hot side 6 and
a cold side 7. An adhesive thermal paste 8 Is adhered on one side on the cold side 7 of the
Peltier cells, and on the other side Is suitable to adhere on a portion of the external surfaces of
the body 2 of the needle clamp 1. Figure 2b shows the same view of the needle clamp 1 and
the thermoelectric cooling device 5 of figure 2a, after the adhesion of the Peltier cells on the
portion of the external surfaces of the body 2 of the needle clamp 1, according to the present
iInvention.

[0063] By providing electric power to the thermoelectric device 5, according to the possible
step of the method, the cold side 7 of the Peltier cells decrease in temperature according to the
thermoelectric effect. As long as the temperature of the cold side 7 of the thermoelectric device
5 I1s lower than the temperature of the needle clamp 1 and of the needle 10 overheated by
friction during sewing operations, an heat flow occurs from the needle 10 to the thermoelectric
device 5, and thus to the second side 6 (external side) of the thermoelectric device and thus to
the external ambient.
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NALEHOLDER TIL SYMASKINE OMFATTENDE EN NALEK@GLEANORDNING OG
FREMGANGSMADE TIL AFK@LING AF EN NAL

PATENTKRAV

]. Nileholder (1) til en symaskine omfattende et legeme (2), der mindst delvist er fremstillet af et
termisk ledende materiale og har holdemidler (3) til fastholdelse af mindst én nal (10), kendetegnet ved, at
den omfatter en termoelektrisk kgleanordning (5), der direkte eller indirekte tfastholdes til en del af legemet
(2).

2. Nileholder (1) ifglge krav 1, hvor den termoelektriske kgleanordning (5) har en varm side (6) og en
kold side (7), hvor den kolde side (7) er direkte eller indirekte fastholdt til en del af legemet (2), hvilket

muligggr varmeoverfgring fra den mindst ene nal (10) til den kolde side (7).

3. Naleholder (1) ifglge krav 1 eller 2, hvor delen af legemet (2), hvorpa den termoelektriske

kaleanordning (5) tastholdes, er en udvendig overtlade at legemet (2).

4. Naleholder (1) ifglge et hvilket som helst af de foregdende krav, hvor den termoelektriske

kgleanordning (5) er forbundet med en styreenhed til regulering at den termoelektriske kgleanordning (5).

3. Naleholder (1) ifglge krav 4, hvor styreenheden regulerer den termoelektriske kgleanordning (5)
itglge en teedback-slgjtestyring.

0. Nileholder (1) ifglge et hvilket som helst af de foregaende krav, hvor holdemidlerne (3) omfatter et
forsenket sede (11) 1 legemet (2) til modtagelse af mindst en del af nalen (10) deri, hvilket saeede (11) har en
langsgaende forlengelse langs en akse (A-A"), hvor den termoelektriske kgleanordning (5) streekker sig pa en
del af legemet (2) af en vinkel (o) pa mellem 0° og 360° i et plan vinkelret pa aksen (A-A'), fortrinsvis er
vinklen (o) pa mellem 0° og 270°.

7. Nialeholder (1) ifglge et hvilket som helst af de foregdende krav, hvor den termoelektriske

kgleanordning (5) omfatter mindst én Peltier-celle.

S. Nileholder (1) ifglge et hvilket som helst foregaende krav, hvor den termoelektriske kgleanordning

(5) indirekte fastholdes til delen af legemet (2) ved indlejring af et termisk ledende lag (3).
9. Nileholder (1) ifglge krav 8, hvor det termisk ledende lag (8) er en kl&bende termisk pasta.
10. Symaskine, der omfatter mindst én naleholder (1) ifglge et hvilket som helst af de foregdaende krav.

11. Symaskine 1fglge krav 10, hvor symaskinen (100) har en elektrisk kreds, der er forbundet med en
elektrisk strgmkilde, hvor den termoelektriske kgleanordning (5) er forbundet med symaskinens (100)
elektriske kredslgb (100).

12. Anvendelse af en termoelektrisk kgleanordning (5) til afkgling af en nal (10), der er fastholdt af en
naleholder (1) til en symaskine, hvilken naleholder omfatter et legeme (2), der mindst delvist er fremstillet af

et termisk ledende materiale og har holdemidler (3) til fastholdelse af mindst én nal (10).

13. Fremgangsmade til afkgling af en nal (10), der er fastholdt af en naleholder (1) til en symaskine,
hvilken naleholder (1) omfatter et legeme (2), der er mindst delvist fremstillet af et termisk ledende materiale

og har holdemidler (3) til fastholdelse af mindst én nal (10), hvilken fremgangsmade omfatter fglgende trin:

(a) direkte eller indirekte fastholdelse af en termoelektrisk kgleanordning (5) til en del af

legemet (2);
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(b) regulering af den termoelektriske kgleanordning (5) til at styre varmeovertgring ftra
naleholderen.
14. Fremgangsmade ifglge krav 13, hvor i trinnet (a) den termoelektriske kgleanordning (5) indirekte

fastholdes til delen af legemet (2) med et termisk ledende lag (8).

15. Fremgangsmade ifglge krav 13, der omfatter trinnet med tilvejebringelse af elektrisk strgm til den
termoelektriske kgleanordning (5), hvor symaskinen fortrinsvis har et elektrisk kredslgb, der er forbundet
med en elektrisk strgmkilde, hvor den termoelektriske kgleanordning (5) er forbundet med symaskinens

elektriske kredslgb.
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