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a hot runner nozzle having an electrical heating element that includes a connector for producing an electrical connection to a
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recelving sleeve of the connector, that the connection line may be fixed in or on the recelving sleeve such that the contact elements
of the connection line electrically contact the terminal contacts of the heating element, and that a first end of the recelving sleeve
that faces towards the heating element wraps around the insulation body and has on this first end two opposing feet that face

outward and that are attached to the heating element.
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Abstract

Connectors for heating elements used in hot runner nozzies are subjected to severe thermal loads and
are therefore susceptible to damage. In addition, cables attached to the nozzles hinder assembly and
maintenance. This is to be improved with the invention. In a hot runner nozzle having an electrica
heating element that includes a connector for producing an electrical connection to a connection line,
terminal contacts for the heating element terminating in an insulation body for the connector that
separates the terminal contacts from one another electrically, and the connection line having contact
elements that are electrically contactable with the terminal contacts of the heating element, the
invention provides that the insulation body is arranged at least in part in a receiving sleeve of the
connector, that the connection line may be fixed in or on the receiving sleeve such that the contact
elements of the connection line electrically contact the terminal contacts of the heating element, and
that a first end of the receiving sleeve that faces towards the heating element wraps around the
insutation body and has on this first end two opposing feet that face outward and that are attached to

the heating element.
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Hot Runner Nozzle Having an Electrical Heating Element

The invention relates to a hot runner nozzle having an electrical heating element that includes a
connector for producing an electrical connection to a connection line in accordance with the preamble
to ciaim 1.

Hot runner nozzles are used in injection molding tools in order to supply a flowable mass, for instance a
plastic melt, at a specifiable temperature under high pressure to a separable mold insert. They generally
have a material tube with a flow channel that terminates in a nozzle orifice. On its end, the {atter forms

a nozzle output that opens via a gate aperture into the mold insert (mold cavity).

An electrical heating element is provided on the material tube so that the flowable mass does not cool
too soon inside the flow channel. The electrical heating element has a sleeve-like support element and
an electrical conductor that produces heat when an electrical voltage is applied or when electrical

current flows through it.
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As is disclosed for instance in DE 10 2006 049 669 Al, the electrical conductor may be made of a heating
coil formed from a resistance wire. In contrast, DE 10 2006 049 667 A1l uses for the electrical conductor
so-called thick film heating elements that are applied to the support element as heating conductor strips
in the screen printing process. Generally provided between the support element and the electrical
conductor is an insulation |ayer that is also applied as a thick film during the screen printing process. In
order to be abie to reduce even further the size of the heating element or hot runner nozzle, as in DE

199 41 038 Al, it is also possible to apply the insulation layer and the heating conductor strips directly to
the exterior wall of the material tube.

In the following we will proceed as an example from a thick film heater on a cylindrical support element.

However, the invention is not limited to this, but rather may be used in the same manner with other
heating elements, as well.

In order to supply the thick film heater with energy, provided at each end of the heating conductor strip
is a terminal contact, e.g. in the form of a connection lead or a connection pin (see WO 2005/053361 A1,
DE 10 2008 004 526 Al, and DE 10 2008 015 376 Al). The heating conductor strip is connected via the

terminal contact to the connection line of a current source, it being necessary for such an electrical
connection to satisfy all of the following requirements:

° it must be embodied detachable in order to be able to install the hot runner nozzle in the

injection molding tool and uninstall it and/or in order to be able to exchange a heating element
if there is a defect;

. it must always produce an adequate and reliable electrical contact between the terminal
contacts in the heating conductor strips and the connection line that is connected to the current
source;

° due to the high temperatures during injection molding, it must be temperature-resistant

and withstand mechanical tensile loads that can occur when installing and uninstalling the hot
runner nozzle and/or when exchanging the heating element and from vibrations.

US 4 486 650 B1 discloses a detachable plug-in connection between the terminal ends of a heating coil

and the connection line for a current supply. The ends of the heating coil are provided with contact pins
that are oriented radially outward and that are each arranged
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approximately in the center of a collar. The ends of the connection line are provided with sleeve-like
plug-in contacts that are each disposed in a plug housing. These are inserted into the collars, producing
the electrically conductive connection between the outer surface of the contact pins and the inner
surface of the plug-in contacts. To prevent the plug housing from separating from the collar, a clamping
apparatus in the form of a union nut is screwed onto the male thread of the collar. Therefore a separate
plug-in contact is needed for each connection.

WO 2004 043 672 Al discloses a heating element for placing on a tubular conduit or a hot runner nozzle,
the heating element being provided with a conductor through which current flows and that can be
connected to a current source via connection lines. The connection lines have an end contact piece that
can be placed against a contact surface of the heating element. Furthermore, a clamping apparatus is
provided by means of which the contact piece is clamped against the heating element, the contact piece
being positioned loose against the contact surface of the heating element and the clamping force of the
clamping apparatus acting essentially normally to the contact surface and clamping the contact piece
against the contact surface. Loosening the clamping apparatus, which especially includes a sleeve that
can be screwed out of the heating element, causes the contact piece to come away from the contact
surface so that the heating element can be removed and exchanged. The clamping force produced by
the clamping apparatus is created either by a spring or by a tensioning screw.

Such a solution suffers from the drawback that the electrical contact between the contact surfaces of
the heating element and the contact pieces of the connection line depends on both the gquality and
cleanness of the surfaces to be contacted and also on the clamping force of the clamping apparatus.
There may be contact problems if the contact surfaces are uneven or soiled or if the clamping force from
the spring decreases. This generally leads to lost power inside the heating element. Furthermore, excess
heat may develop in the area of the terminal contacts, which may lead to damage to the heating
element. Another drawback is the space required, since for each terminal contact a separate sleeve is
screwed into the housing of the injection molding nozzle. This make assembling the connection line on
and disassembling the connection line from the heating element quite inconvenient, as well.

The object of the invention is to overcome these and other drawbacks of the prior art and to create a
hot runner nozzle with an improved electrical connector for an



electrical heating element, which electrical connector satisfies at least some of the aforesaid
requirements. The connector should furthermore be constructed inexpensively with simple means and
should be easy to manage. Simple and rapid assembly are particularly desirable.

in 2 hot runner nozzle having an electrical heating element that includes a connector for producing an
electrical connection to a connection line, terminal contacts for the heating element terminating in an
insulation body for the connector that separates the terminal contacts from one another electrically,
and the connection line having contact elements that are electrically contactable with the terminal
contacts of the heating element, the invention provides that the insulation body is arranged at feast in
part in a receiving sleeve of the connector, that the connection line may be fixed in or on the receiving
sleeve such that the contact elements of the connection line electrically contact the terminal contacts of
the heating element, and that a first end of the receiving sleeve that faces towards the heating element
wraps around the insulation body and has on this first end two opposing feet that face outward and that
are attached to the heating element.

The receiving sleeve, together with the insulation body, forms a connection point, especially a type of
plug or coupling for receiving the connection line and its contact elements. The connection line may be
detachably fixed via the receiving sleeve on the heating element so that the hot runner nozzie can be
installed in and uninstalled from the injection molding tocl rapidly and easily. The connection line is
typically connected to a current source. The contact elements disposed at the other end of the
connection line are always safely and detachably electrically contactable with the terminal contacts of
the heating element. For this purpose, the end of the connection line may include a plug or a coupling
that may be detachably fixed to the receiving sleeve. This makes the injection molding nozzle easy to
manage after being separated from the connection cable, since there is no long cable attached to it that
has to be untangled or moved. This is also extremely beneficial with respect to maintenance and
assembly costs. In addition, it is useful when the connection line can be fixed to or on the receiving
sleeve in a positive and/or non-positive fit, especially if the connection line can be locked to the

receiving sleeve. To this end the receiving sleeve and
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the connection line should have appropriate locking elements that engage when coupled when the plug
is inserted.

Moreover, the inventive connector also withstands higher temperatures with no problem since the
detachable interface between the heating element and the connection line is arranged spaced apart
from the extremely heated area of the heating element.

In addition, the connector offers mechanical strain relief for the terminal contacts of the heating
element, which is important when installing and uninstalling the hot runner nozzle and/or when
changing the heating element. The inventive feet in particular contribute to this, so that the connector
withstands great forces. The feet may also be arranged in a space-saving manner.

Furthermore, the insulation body and the receiving sleeve may be produced from different materials
depending on requirements so that the specific requirements are optimally satisfied.

Two terminal contacts for the heating element may be arranged in the insulation body, and each of
them may be provided with a contact pin. These continue the generally sensitive terminal contacts for
the heating element, which terminal contacts are soldered to the ends of the heat conductor strips, and
in conjunction with the insulation body offer much improved mechanical stability. They are preferably
disposed perpendicular to the surface of the heating element.

In addition, another contact pin that is electrically connected to the ground of the heating element may
be provided in the insulation body. Such another contact pin is preferably embodied longer than the
other contact pins. The advantage is that when the connection line is plugged in and removed at any
time there is a ground connection, even when one of the other contact pins is contacted. This effectively
prevents short circuits and uncontrolled discharges. Alternatively, the ground connection may be made
via the receiving sleeve if it is embodied electrically conductive. In accordance with one inventive
addition, one or two additional terminal contacts in the insulation body are provided with contact pins
that are electrically connected to a thermosensor for the heating element. Such a thermosensor may be
embodied as a sheath thermoelement or as a thick film thermoelement.
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The contact pins and the additional contact pin are attached in the insulation body in a positive and/or
non-positive fit, which has an extremely beneficial effect on the stability of the connector. The contact

pins either may project beyond a neck section of the insulation body or they are at least somewhat
recessed in the insulation body.

In one refinement of the invention it is provided that the heating element has a support tube. Thus the
heating element has an essentially fixed structure and temperature distribution is easy to predict. The
heating element may also be precisely positioned in the hot runner nozzle by means of the support
tube. Such a support tube may inter alia be pushed onto a material tube of the hot runner nozzle, or the
material may even form the support tube. Due to higher line pressures in the interior of the material

tube, a support tube with a round cross-section is preferred, and the material tube is especially
embodied round.

In another embodiment of the invention, the two feet of the receiving sleeve face opposing directions in
the longitudinal direction of the support tube. This makes it possible to embody the hot runner nozzie

relatively slender so that a plurality of hot runner nozzles may be arranged densely next to one another,
as for example on a manifold.

One variant of the invention provides that the heating element has a covering protective element
through which the terminal contacts are passed and the feet of the receiving sleeve are attached to the

protective element. Such a protective element protects the heating element from outside mechanical
effects. It may be embodied for instance as a protective tube.

Further protection against mechanical damages may be obtained using a buffer layer made of
temperature-resistant material that is arranged between the insulation body and the heating element. A
buffer layer made of mica is suitable for this, for instance. The buffer layer should have a lower hardness
than the insulation body and the heating element, which generally include brittle materials like

ceramics. The latter may also be mutually damaging. The buffer layer usefully has recesses that
correspond to the terminal contacts or to the contact pins.

A particularly compact configuration and easily dosable heat output is obtained in one embodiment of

the heating element in which the heating element has an electrically conductive thick film. Preferably
the thick layer has recesses in the area of
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the feet of the receiving sleeve. Thus the feet may be attached to the support substrate of the thick film.
This is especially suitable for obtaining an extremely reliable connection between the feet and the
heating element. A resistor strip applied using thick film technology is particularly suitable for heating
with a thick film. This resistor strip may be applied directly to a support element or may even be applied

to substrate thick film. A thick film cover layer applied to the top may be provided for protection and for
electrical insulation.

A further refinement of the invention provides that the receiving sleeve is made of metal. Metal is
relatively temperature, aging, and wear resistant, is well suited for absorbing tensile stresses, is
deformable, and is suitable for a variety of fastening methods, such as welding, ultrasonic welding,
gluing, soldering, bolting, etc. The inside of the sleeve may embody a receiving structure for the
insulation body and/or the plug/coupling for the connection line. Alternatively such an interior structure
may also be produced in that the receiving sleeve has a concentric interior inner sleeve. Such an inner
steeve would then be fixed in an outer sleeve of the receiving sleeve. If the inner sleeve has a collar, the
latter may be supported concentrically on the outer sleeve of the receiving sleeve and production is

especially simple, especially the joining of inner and outer sleeves. Thus the collar of the inner sleeve
may be joined to the outer sleeve in a material bond, for instance by welding.

In accordance with one further refinement of the invention, the receiving sleeve embodies a guide
means for a plug or a coupling of the connection line. This simplifies attaching the connection line to the
receiving sleeve. Thus, e.g., it is not possible for the wrong poles in the electrical lines to be contacted
with one another. In addition, it is nearly impossible to bend the terminal contacts or contact pins out of
shape. Depending on whether the connection line has a plug or coupling, the receiving sleeve should be
embodied as a coupling housing or preferably as a plug housing. The latter is preferred, since plugs are

designed slimmer and thus less space is needed for the connector in the immediate vicinity of the
heating element.

One particularly advantageous refinement of the invention provides that the feet are attached to the
heating element in a material bond. Mechanical or separate fastening means are thus not necessary,
which has a beneficial effect on production costs. Material bonds like welding bonds are also very
strong, do not release due to thermal change,
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and may be produced by automation. In addition, there is no intervention in the structure of the heating
element, which is particularly important if the heating element includes a support tube embodied as a
material tube. Feet welded to the heating element are most suitable. Laser welding methods, electric
welding methods, and ultrasonic welding methods are suitable for this.

In one embodiment of the receiving sleeve, the feet are embodied integral with the receiving sleeve.
The connection between the feet and the receiving sleeve is as strong as the material. At the same time,
production is especially simple. The receiving sleeve and the feet may be produced from one tube. Such

a tube may first be lengthened, then the feet may be provided using longitudinal cuts, and finally the
feet may be bent outward.

In one inventive variant, the feet are each fixed with a leg section on the receiving sleeve and are each
attached to a support section that is positioned against the heating element. The leg section disposed
between the feet and the receiving sleeve may run at an angle to the longitudinal direction of the
support tube. In such V-shaped spread leg sections, the connection between the feet and the receiving
sleeve is spaced apart from the heating element. The receiving sleeve is stably joined to the heating
element by such an anchoring. In order to be able to produce a very strong connection between the feet
and the heating element, it is possible to embody each of the support surfaces of the support section of

the feet as a negative of a corresponding support surface of the housing element, e.g. to embody it
concave if the heating element is round. The also simplifies the fastening process.

In order to stably fix the insulation body, as well, one refinement of the invention provides that the feet
are attached under a prestressing force on the heating element and acting in the direction of the
heating element, the receiving sleeve being coupled to the insulation body such that the insulation body
is force-actuated with this prestressing force in the direction of the heating element. This prestressing
force may be produced by the feet themselves or by a spring element. The spring element may be
arranged between the insulation body and the receiving sleeve. When fixing the feet to the heating
element, the spring element should then be acted upon with a force, especially e.g. by pressing the
receiving sleeve down in the direction of the heating element. The spring element may be embodied
integral with the receiving sleeve. However, it is also possible to use a separate spring element, for
instance a disc spring or a leaf spring. The receiving sleeve or the spring element are supported in the
axial direction of the receiving sleeve preferably on a base of the insulation body so that the latter
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in the mounted position is pressed against the heating element with a permanent and defined force.

For transmitting the prestressing force from the receiving sleeve to the insulation body, these may be
coupled to one another via an undercut. Alternatively, they may also be coupled to one another by
means of an additional coupling means, or they may be joined to one another directly using an adhesive
bond, e.g. by gluing, welding, laser welding, ultrasonic welding, or soldering.-

In one extremely advantageous embodiment of the insulation body, it has a neck section and a base
section, the receiving sleeve being supported on the base section of the insulation body. The neck
section may thus be embodied relatively slender, while the base section has a wide, stable support
surface on the heating element. It also contributes substantially to the stability of the connector, which
withstands mechanical and thermal loads with no probiem. in addition, terminal contacts disposed
below the base section may be covered and electrically separated from one another by spacing. In
addition, the base embodies a suitable undercut which provides plenty of support for the receiving
sleeve. If the heating element includes a round support tube, it is enough to extend the base essentially
longitudinally. The bottom side of the base section may have a support surface with the negative of the
opposing support surface of the heating element.

Furthermore, one embodiment of the invention provides that the receiving sleeve has a section with an
inner wall, the geometry of which essentially corresponds to the corresponding outer geometry of the
neck section of the insulation body. Thus receiving sleeve and insulation body may be positioned
relative to one another in a defined manner. In the most simple case the inner wall of the receiving
sleeve is a cylinder jacket. The neck section of the insulation body should correspondingly be cylindrical.
It is also possible to embody an antirotation lock between the insulation body and the receiving sleeve,

for instance by means of groove and spring. The two components are thus always reliably positioned
relative to one another during assembly and operation.

Furthermore one refinement of the invention relates to a housing that surrounds the heating element,
in which housing a lateral recess is added that is embodied open in the longitudinal direction of the hot
runner nozzle to a manifold or to a flange of a material tube, the
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receiving sleeve projecting through the lateral recess. This enables simple assembly of the hot runner
nozzle in that the housing may be pushed longitudinally onto the heating element. During disassembly
the housing may be rapidly and easily removed from the heating element without destroying it.

Another optional feature may be embodied in that the receiving sleeve has a fastening means for the
thermosensor. The thermosensor is led out on the same nozzle side and is supported by means of the
receiving sleeve. This fastening means is preferably positioned spaced apart from the heating element
and its receiving channel faces away from the heating element. The thermosensor thus runs parallel to
the connector of the heating element. In the direction of the heating element the thermosensor may
initially be conducted about the heating element in a coil before it runs parallel to the support tube in
the direction of the nozzle orifice of the hot runner nozzle. A pass-through sleeve arranged on the
outside of the receiving sleeve is suitable as a fastening means that fixes well. In order to be able to
exchange the thermosensor particularly rapidly, an alternative embodiment of the fastening means with
a spring clip arranged on the outside of the receiving sleeve may be preferred.

Fig. 1 is a 3D elevation of a hot runner nozzle having a heating element with a connector shown in a
cut-away cross-section,

Fig. 2 is a hot runner nozzle having a heating element with a connector and a housing in a pre-
assembly position;

Fig. 33 is a 3D elevation of a receiving sleeve embodied as a coupling housing;

Fig. 3b is a 3D elevation of another receiving sleeve embodied as a coupling housing;

Fig. 4 is a 3D elevation of a receiving sleeve embodied as a plug housing;

Fig. 5 is a section through an insulation body;,

Fig. 6 s bird’s eye view of an insulation body; and,

Fig. 7 is an elevation of an insulation body from the direction of the heating element,

Fig. 1is a 3D elevation of a hot runner nozzle 1 having a heating element 10 with a connector 30 shown
in cut-away cross-section. Fig. 2is

CA 2808513 2018-12-04
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a hot runner nozzle 1 that is essentially the same as the one in Fig. 1, shown in a 3D elevation and having

a heating element 10 with a connector 30, a housing 5 being depicted in a forward pre-assembly
position relative to the rest of the hot runner nozzle 1.

A hot runner nozzle 1 such as the one illustrated in Figs. 1 and 2 is used in an injection molding tool {(not
shown) in order to supply a flowable plastic melt to a separable mold insert 9 {not shown in greater

detail). A plurality of hot runner nozzles 1 of the same or different design may be fixed on a manifold 8
(also not shown).

The hot runner nozzle 1 has a material tube 2 with a hot-melt channel {(not shown) that opens into a
nozzle orifice 3, especially a nozzle tip. At its end the latter forms a nozzle output aperture (not
identified in greater detail) that opens via a gate aperture (also not shown) into the mold insert 9 of the

injection molding tool. At its opposing end the material tube 2 bears a flange 4 that is sealingly attached
to the manifold 8 or a machine nozzle for the injection molding tool.

An electrical heating element 10 (shown only schematically) is seated on the exterior circumference of
the material tube 2. The electrical heating element 10 includes a support tube 12 and a thick film heater
15, 16, 17 attached thereto. In particular the support tube 12 has a round craoss-section. Furthermore,
the support tube 12 is pushed onto the material tube 2 of the hot runner nozzle 1. The thick film heater
includes a substrate first thick film 15, a conductive second thick film 16, and a covering third thick film
17. The substrate first thick film 15 is a ceramic insulation layer applied directly to the support tube 12.
The conductive second thick film 16 embodies the actual heating film, this having a serpentine and/or
branched heating conductor strip that is provided at its ends with connection surfaces 24, 25. The
covering third thick film 17 protects and insulates the heating conductor strips. The heating conductor
strips, which may be configured in any manner desired, may be applied, depending on the performance
required, in different densities and arrangements to the substrate first thick film 15. This makes it
possible to attain a defined temperature distribution inside the material tube 2 as needed. The structure
of such a heating element is described in DE 10 2006 049 667 Al, referred to herein. DE 10 2006 049 669
Al discloses an alternative heating element, and its contents are also referred to herein.
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Attached to the connection surfaces 24, 25 of the heating conductor strip are terminal contacts 22, 23,
for instance in the form of connection wires or lines, that are attached to the heating conductor strips by
means of electrically conductive adhesive films. DE 10 2008 015 376 Al describes the structure of one
such electrical connection having a plurality of electrically conductive adhesive films and its contents are

referenced herein. The terminal contacts 22, 23 may also be attached to the terminal surfaces 21 using
other methods, however, for instance by welding or by mechanical means.

The material tube 2 is seated together with the heating element 10 in a housing 5 that is inserted into a
recess in the injection molding tool and centers the hot runner nozzle 1 relative to the gate aperture. As
may be seen in Fig. 2, added to the housing 5 is a lateral recess 7 that is open in the longitudinal
direction L of the hot runner nozzle 1 to the manifold 8 or to the flange 4 of the material tube 2. The
recess 7 facilitates receiving and inserting a connector 30 for the heating element 10, which connector
30 is arranged in particular via the connection surfaces 24, 25 of the heating element 10 and projects
radially outward. It may be seen that when the hot runner nozzle 1 is mounted the flange 4 of the
material tube 2 is positioned against the end 6 of the housing 5 so that the flange 4 closes the recess 7.

The connector 30 produces an electrical connection between the electrical heating element 10 and a
connection line 40, the terminal contacts 22, 23 of the heating element 10 being in contact with the
contact elements 41, 42 of the connection line 40. The latter is connected to a current source {not
shown) that supplies the heating element 10 with current when the hot runner nozzle 1 is operating.

The connector 30 has an essentially bell or hat shaped insulation body 50 that is preferably made of a
ceramic material or of another insulating material. This insulation body 50, which may be seen in Figs. 1
and 2, is depicted in detail in Figs. 5 through 7. It has a neck section 51 and a base section 52 and

receives the terminal contacts 22, 23 of the heating element 10, electrically separating these from one
another.

As Fig. 1 in particular depicts, the ends of the terminal contacts 22, 23 of the heating element 100 are
provided with contact pins 33, 34. These are preferably fashioned from silver or
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another noble metal and securely joined to the terminal contacts 22, 23 of the heating element 10 by
soldering or crimping.

Each contact pin 33, 34 is inserted from below in a positive and/or non-positive fit into the insulation
body 50 which to this end is provided with two parallel receiving channels 53. Both receiving channels
53 terminate in separate cavities 54 that are embodied in the area of the base section 52 (see aiso Figs.
5 and 7). It may be seen in Fig. 1 that the cavities 54 are dimensioned such that they may receive the
terminal contacts 22, 23 and such that the base section 52 covers both the terminal contacts 22, 23 and
the connection surfaces 24, 25 of the heating conductor strips. The relatively sensitive areas of the
electrical terminals are protected from the outside in this manner.

The contact pins 33, 34 may be embodied and inserted into the insulation body 50 such that, as is
depicted in Figs. 1 and 2, their free ends do not project over the end face of the neck section 51 of the

insulation body 50. In an alternative embodiment, however, they may certainly project beyond the end
face of the neck section 51.

As Figs. 6 and 7 suggest, another contact pin for a ground connection 36 is provided in the insulation
body 50. For this, embodied inside the insulation body 50 is another receiving channel 53 (see also
especially Figs. 6 and 7) that receives the other contact pin in a positive and/or non-positive fit. The
additional receiving channel 53 terminates in a lateral recess 55. This is for the ground connection 36 to
pass through. The additional contact pin of the ground contact 36 is also fashioned from silver or
another noble metal and joined to the heating element 10 by soldering or crimping to the connection
wire of the ground connection 36. The contact pin for the ground connection 36 is embodied longer
than the contact pins 33, 34 for the heating conductor strips so that the ground contact is always

produced first when the electrical heating element 10 is connected to the connection line 40 or to the
current supply.

At least sections of the insulation body 50 are arranged in a receiving sleeve 70 (in this regard see the
detailed depictions in Figs. 3a, 3b, and 4) of the connector 30 (see Figs. 1 and 2). As Figs. 1 and 2 depict,
when mounted, the neck section 51 of the insulation body 50 is seated in the receiving sleeve 70. The
receiving sleeve 70 has a section with an inner wall 79, the geometry of which largely corresponds to the
corresponding outer geometry of the neck section 51 of the insulation body 50.
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The inner wall 79 of the section is a cylinder jacket. Additionally, an anti-rotation lock is embodied
between the insulation body 50 and the receiving sleeve 70, especially by means of a spring-groove
geometry. Furthermore, the base section 52 is disposed in the area of the heating element 10.

A first end 71 of the receiving sleeve 70 facing towards the heating element 10 wraps around the
insulation body 50. At this first end 71 the receiving sleeve 70 also has two opposing feet 81, 82 that
face outward and that are attached to the heating element 10. The two feet 81, 82 are opposite one
another in the longitudinal direction L of the support tube 12. In addition, the feet 81, 82 each have aleg
section 83, 84, and these are situated essentially in a V shape relative to one another. For attaching the
feet 81, 82 to the heating element 10, the thick film 15, 16, 17 has recesses 18, 19 in the area of the feet
81, 82. This permits stable attachment of the feet 81, 82 to the support tube 12 of the heating element

10. The receiving sleeve 70 and the support tube 12 are especially made of metal. Attachment is
therefore preferably in a material bond, especially using (laser) welding.

The feet 81, 82 depicted in Figs. 1 through 4 are each fixed to the receiving sleeve 70 with a leg section
83, 84 and are each attached thereto with a support section 85, 86 positioned against the heating
element 10. The support surfaces 87, 88 of the support sections 85, 86 of the feet 81, 82 may have a
shape that is the negative of a corresponding support surface 20, 21 for the heating element 10. When
assembled as in Figs. 1 and 2, the feet 81, 82 are attached to the heating element 10 under a
prestressing force F that acts in the direction of the heating element 10. For this, the receiving sleeve 70
is coupled to the insulation body 50 such that the insulation body 50 is force actuated towards the
heating element 10 with this prestress force F. The coupling is accomplished using an undercut between
the receiving sleeve 70 and the insulation body 50. In particular the receiving sleeve 70 is supported on
the base section 52 of the insulation body 50. Alternatively, coupling may be accomplished using a
spring element. The latter may be embodied integral with the receiving sleeve 70.

Furthermore, the receiving sleeve 70 depicted in Figs. 1, 2, and 3b has a concentric interiorly disposed
inner sleeve 73 that is fixed in an outer sleeve 74 of the receiving sleeve 70. The inner sleeve 73 has a
collar 75 that is supported concentrically on the outer sleeve 74 of the receiving sleeve 70. In
accordance with Figs. 1 and 2, the collar 75 of the inner sleeve 73 is joined in a material bond to the
outer sleeve 74, especially by welding. This makes it possible to
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fabricate the inner sleeve 73 and the outer sleeve 73 by means of different production methods. The
inner sleeve 73 may preferably be produced using laser sintering. In contrast, the outer sleeve 74 and
the feet 81, 82, which are ideally embodied integral therewith, may be produced from a semi-finished
tube using separating and machining methods. In particular the outer sleeve should especially have high
tensile strength, be less brittle, and be formable. The receiving sleeves 70 depicted in Figures 1 through
3b are in particular embodied as coupling housings 77. As may be seen, the receiving sleeve 70 in
accordance with Fig. 3b has a guide means 76, embodied as a groove, for a plug 43 of the connection
line 40. Furthermore, one special characteristic of the embodiment of the receiving sleeve 70 depicted
in Fig. 3b is the integral production of inner sleeve 73 and outer sleeve 74.

Fig. 4 depicts an alternative embodiment for the receiving sleeve 70. It is embodied as a plug housing 78.

This plug housing 78 also includes guide means 76. These are embodied first of all by an essentially
rectangular cross-section of the receiving sleeve 70 and secondly by guide grooves.

In order to produce an electrical contact that is always reliable and detachable between the contact pins
33, 34 of the heating element 10 and the contact elements 41, 42 of the connection line 40 and

between the contact pin of the ground connection 36 and that of the connection line 40, in accordance
with the embodiment in Fig. 1 the connection line 40 is embodied as a three-pole plug 43. On its outer
circumference it has locking elements 45 that project radially outward and that engage in the catch 90 in
the receiving sleeve 70 when the plug 43 is inserted therein. So that the plug 43 cannot be inserted
incorrectly, embodied on the outer circumference are two projections (not shown) that engage in the
guide groves 76 of the receiving sleeve 70 like a key. The plug 43 and the connector 30 are dimensioned
and designed such that after the locking elements 45 have locked in place, the contact elements 41, 42

of the connection line 40 always reliably electrically contact the contact pins 33, 34 of the heating
element 10.

The hot runner nozzle 1 according to Figs. 1 and 2 further includes a thermosensor 60. The
thermosensor 60 runs parallel to the connector 30 away from the heating element 10. Initially towards

the heating element 10 the thermosensor 60 is guided about the heating element 10 in a helix before it
runs paraliel to the support tube 12 towards the nozzle orifice 3.
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For assembling the connector 30, first the ends of the terminal contacts 22, 23 of the heating element
10 are provided with contact pins 33, 34. These are then inserted into the insulation body 50, the
contact pins 33, 34 locking or being clamped in its receiving channels 53. The contact pin of the ground
connection 36, already preassembled in the insulation body 50, is connected using its line (not shown)
to the support tube 12 of the heating element 10, preferably by soldering or mechanically. Then the
base section 52 of the insulation body 50 is placed onto the heating element 10, the base section 52
covering the connection surfaces 24, 25 and terminal contacts 22, 23 of the heating element 10. The

neck section 51 of the insulation body 50 is spaced apart from the surface of the heating element 10 at
about a right angle and radially.

The receiving sleeve 70 is placed over the insulation element 70 so that it encloses the latter and the
feet 81, 82 opposite one another face away from one another and in the longitudinal direction L of the
support tube 12. By pressing the feet 81, 82 towards the heating element 10, they are elastically

deformed. The feet 81, 82 are then attached to the heating element 10 by laser welding such that they
are positioned against the heating element 10.

Once the receiving sleeve 70 has been fixed on the heating element 10, the material tube 2 and the
heating element 10 are inserted into the housing 5 of the hot runner nozzle 1 until the end face of the
flange 4 of the material tube 2 is seated on the back end 6 of the housing 5. The connector 30 projecting
radially outward is inserted into the groove 7 in the housing 5.

In order to connect the heating element 10 to the current supply, it is now only necessary to couple the
plug 43 or a coupling of the connection line 40 to the receiving sleeve 70. The leading contact pin for the
ground connection 36 makes a contact first. The locking elements 45 lock in place so that the plug-in
connection cannot be inadvertently released. The contact pins 33, 34 then contact the contact elements

41, 42 of the connection line 40. The hot runner nozzle 1 may be operated as soon as the thermosensor
60 is connected.

For releasing the electrical contact, the plug 43 or the coupling of the connection line 40 must merely be
removed from the receiving sleeve 70. The locking elements 45 are retracted in that either a
corresponding actuator is actuated or



17

the plug is equipped with a so-called push-pull unit as is known for instance from the LEMO company.

The invention is not limited to any of the embodiments described in the foregoing, but rather may be
modified in many ways.

One optional refinement to the described exemplary embodiments provides a buffer layer that s
arranged between the insulation body 50 and the heating element 10. A temperature-resistant material,
especially mica, is suitable for the buffer layer. The buffer layer then is not as hard as the insulation body
50 and the heating element 10. Furthermore, the buffer layer may be applied either as a separate
component or in a material bond to the insulation body or heating element. Finally, recesses that
correspond to the contact pins 33, 34, 35 or the connection surfaces 24, 25 are added to the buftfer
layer. The electrically conductive elements pass through these recesses.

CA 2808513 2018-12-04
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L Longitudinal direction
F Prestressing force - B
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THE EMBODIMENTS OF THE INVENTION FOR WHICH AN EXCLUSIVE PROPERTY OR
PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. Hot runner nozzie (1) having an electrical heating element (10) that includes a connector
(30) for producing an electrical connection to a connection line (40), terminal contacts (22,
23) for the heating element (10) terminating in an insulation body (50) for the connector
(30) that separates the terminal contacts (22, 23) from one another electrically, and the

connection line (40) having contact elements (41, 42) that are electrically contactable with

the terminal contacts (22, 23) of the heating element (10), characterized

 in that the insulation body (50) is arranged at least in part in a receiving sleeve (70)

of the connector (30),
e in that that the connection line (40) is fixed in or on the receiving sleeve {(70) such

that the contact elements (41, 42) of the connection line (40) electrically contact the
terminal contacts (22, 23) of the heating element (10),

e and in that a first end (71) of the receiving sleeve (70) that faces towards the
heating element (10) wraps around the insulation body (50) and has on this first end

(71) two opposing feet (81, 82) that face outward and that are attached to the
heating element (10).

2. Hot runner nozzle (1) in accordance with claim 1, characterized in that the heating

element (10) has a support tube (12).

3. Hot runner nozzle (1) in accordance with claim 2, characterized in that the two feet (81,

82) face in opposite directions in the longitudinal direction (L) of the support tube (12).

4. Hot runner nozzle (1) in accordance with any one of claims 1 to 3, characterized in that
the heating element (10) has a covering protective element through which the terminal
contacts (22, 23) are passed and the feet (81, 82) of the receiving sleeve (70) are attached

to the protective element.

5. Hot runner nozzle (1) in accordance with any one claims 1 to 4, characterized in that the
heating element (10) has an electrically conductive thick film (15, 16, 17).

CA 2808513 2018-12-04
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6. Hot runner nozzle (1) in accordance with any one claims 1 to 5, characterized in that the
receiving sleeve (70) is made metal.

7. Hot runner nozzle (1) in accordance with any one of claims 1 to 6, characterized in that

the receiving sleeve (70) embodies a quide means (76) for a plug (43) or a coupling of the
connection line (40).

8. Hot runner nozzle (1) in accordance with any one of claims 1 to 7, characterized in that

the feet (81, 82) are attached to the heating element in a material bond (10).

9. Hot runner nozzle (1) in accordance with any one of claims 1 to 8, characterized in that

the feet (81, 82) are embodied integral with the receiving sleeve (70).

10. Hot runner nozzie (1) in accordance with any one of claims 1 to 9, characterized in that
the feet (81, 82) are each fixed with a {eg section (83, 84) on the receiving sleeve (70) and

are each attached to a support section (85, 86) that is positioned against the heating
element

(10).

11. Hot runner nozzle (1) in accordance with any one of claims 1 to 10, characterized in
that the feet (81, 82) are attached under a prestressing force (F) on the heating element
(10) and acting in the direction of the heating element (10), the receiving sleeve (70) being

coupled to the insulation body (50) such that the insulation body (50) is force-actuated with
this prestressing force (F) in the direction of the heating element (10).

12. Hot runner nozzle (1) in accordance with any one of claims 1 to 11, characterized in
that the insulation body (50) has a neck section (51) and a base section (52), the receiving
sleeve (70) being supported on the base section (52) of the insulation body (50).

13. Hot runner nozzle (1) in accordance with any one of claims 1 to 12, characterized in

that added to a housing (5) that surrounds the heating element (10) is a lateral recess (7)

CA 2808513 2018-12-04
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that is embodied open in the longitudinal direction (L) of the hot runner nozzle (1) to a
manifold (8) or to a flange (4) of a material tube (2), the receiving sleeve (70) projecting

through the lateral recess (7).

14. Hot runner nozzle (1) in accordance with any one of claims 1 to 13, characterized in
that one or two additional terminal contacts are arranged in the insulation body with contact

pins (35) that are electrically connected to a thermosensor (60).

15. Hot runner nozzle (1) in accordance with any one of claims 1 to 14, characterized in

that the receiving sleeve (70) has a fastening means for a thermosensor (60).

CA 2808513 2018-12-04
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