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Claim

Temperature detecting device for use with a heating unit, the heating unit

including at least one heating element disposed within a work zone of the heating unit,

the device including a base, and at least one connecting element supported by the base

and adapted for electrical connection with an associated one of the at least one heating

element, the base being adapted to carry control means, including a temperature sensor,

for controlling electrical supply to at least one of the at least one connecting element

responsive to temperature at the work zone and arranged whereby the at least one

connecting element projects from the base at or adjacent an end face of the base which

is proximal to the work zone when the temperature detecting device is in an operative

position.
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INVENTION TITLE:

Temperature detection device

The following statement is a full description of this invention, including the best method
of performing it known to me/us:-
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The invention at’(es to a tenpexiature detection device with one or more ccn
tznlA-menbeEb-.-iw aempera sensors. Such devices are us i e.g. for
heating devices and the like used in the hame and which for the electrical
power supply are provided with electrical connection points for connection
to device lines. Heating devices can e.g. be heating units, such as radiant
heating units for hotpoints, ovens, etc. The device appropriately has an
enlarged head, one or more bases made fram electrically and/or thermally
insulating material, e.g. hard ceramic, which forms at least two base por-
tions and which carries one or more control members in rod-like manner pro-
jecting over an ocutside and/or enclosed or flush within its ocuter faces.

The device base e.g. in the case of a temperature sensor operating with a
thermal expansion fluid and consequently hydraulically can only carry the
latter, but not the associated switch and/or e.g. in the case of a mechan-
ically operating temperature sensor additionally at least one switch oper-
ated by the latter and is e.g. used for the manually settable temperature
regulation and/or temperature limitation or as an overheating protection for
the heating device, which on reaching an adjusted temperature limit dis-
comnects part or all the power in autamatic manner and on dropping below a
corresponding lower temperature limit autamatically connects it in again.
The mechanical temperature sensor can e.g. be a bimetal sensor and/or an
expansion rod sensor with two rod bodies éxtmding over a cammcon longitudina
area and made fram materials with different thermal expansion coefficients.
The rod bodies are fixed in the vicinity of a longitudinal portion so as to
prevent longitudinal movements and form in a longitudinal area remote there-
fran control faces, which in the case of themmal changes perform léngihndina
movements against one another and fram which the desired operation or the
associated operating force is derived.

The device with the base can be so fixed to an ocutside, e.g. an ocuter circ:m
ference of the heating device, that the temperature sensor is exposed to the
heating action of at least one heating resistor or same other load of the
heating device or projects into a corresponding heating area. In spaced
manner adjacent to the device base it is possible to fix to the heating
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device an additional connecting piece with an insulator made from the said pressure-
resistant insulating material and which has one or more connecting elements for the
electrically conductive connection to at least one heating resistor. Connection takes
place by means of a conductive intermediate part fixed to the heating resistor or, without
an intermediate part, by direct fixing of the heating resistor to the connecting element.
The heating resistor can e.g. be formed by a wire coil, a thick-film resistor or the like.
If the connecting elements are connected by means of connecting conductors located
outside the device base with connecting members for the device lines, a relatively
complicated construction and fitting result. This is also the case if the device base
contains at leat one circuit breaker, which is connected by lines located outside the
heating device, the device base and the connecting piece to an associated connecting
member of the connecting piece and to at lease one heating resistor in the manner

described.

Instead of fixing the device base to the outer circumference, it can be fixed to
the back or underside of the heating device remote from the heating plane of the latter.
An engagement surface of the device base can then engage on said underside and
connecting conductors can pass outside said engagement face adjacent to the exposed
outsides of the base to the heating resistors. This construction is particularly suitable for
mass hotplates and a separate connecting piece is inserted as the insulator in the
underside, the connecting conductors being located a long way outside the device base

and must be secured by separate insulators.

The problem of the invesition is to provide a temperature detection device, which
obviates the disadvantages of known constructions and of the described type and which,
in the case of simple construction, ensures a very reliable electrical connection of the

heating device to device lines.

[n accordance with the present invention there is provided a temperature detecting
device for use with a heating unit, the heating unit including at least one heating element
disposed within a work zone of the heating unit, the device including a base, and at least

one connecting element supported by the base and adapted for electrical connection with
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an associated one of the at least one heating element, the base being adapted to carry
control means, including a temperature sensor, for controlling electrical supply to at least
one of the at least one connecting element responsive to temperature at the work zone
and arranged whereby the at least one connecting element projects from the base at or
adjacent an end face of the base which is proximal to the work zone when the

temperature detecting device is in an operative position.
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Preferably,
-Tiniey apart from the temperature sensor, the device base also carries cne or

more connecting elements or connecting conductors, which, except for the
associated connecting member, are only accessible in the vicinity of a corner
zone of the face or the engagement face of the device base and therefore from
the area in which the electrically conductive connection with the heating
resistor is to be produced. Opticnally excepting the connecting member, con-
sequently the entire connecting conductor with its connecting element, without
separate insulating enveloping, can pass in campletely enclosed manner from
the interior of the device base to the interior of the heating device and
there is no need for a connecting piece to be fitted separately from the
device base or in spaced manner adjacent thereto. Both the connecting piece
and the device base can be fixed with a cammon fastening to the same point of
the heating device, which also considerably reduces space requirements.

Instead of constructing the particular extension of one or more connecting
pieces as a canpdnent separate from the device base, the positionally rigid
operating connection between the device base and said extension can be
obtained in a particularly simple manner by a common one-piece construction,
so that the positionally rigid connection exists prior to the installation in
the heating device. The extension can form a base portion engaging in sub~
stantially completely enclosed manner in the heating device, whereas the rem-
aining device base is lccated freely on the outside of the heating device and
is therefore accessible to good ventilation for cooling purposes. Such a

free position is appropriately also assumed by the extension and/or the conn-
ecting element.

Instead of on separate base portions or extensions the temperature sensor and
one to all the connecting elements necessary for the connection of the heating
device are located in the vicinity of the same base portion. 1In a view of
this face at least one connecting element can be located completely within

the auter contour of the end face or that of the remaining base body or out-
side it. In a view of the heating plane the extension can form a narrower
and in particular laterally freely projecting projection compared with a con-
necting portion of the remaining base body. The extension can also be suit-
able for securing the device base against tilting about axes transverse and/or
parallel to the engagement side with respect to the support bedy.

The engagement side can form an almost continuous or only slightly set back
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and exposed intermediate portion of an inner face of the heating device, which
e.g. in the form of an inner circumferential surface bounds the heated area
on the outer circumference. Thus, there is no need for separate openings in
the heating device for inserting connecting elements or intermediate conduc-
tors on the inside of the inner face and instead the engagement of the temper-
ature detection device and ocne or all the connecting elements or intermediate
conductors takes place through a cammon opening in the support body of the
heating device. These and corresponding constructions can also be appropriate
if the connecting piece is provided separately or spaced fran the device base
and optionally does not form therewith a closed subassembly for fitting to
the heating device.

As a result of the described construction at least one connecting piece,
instead of being at right angles is approximately parallel to the heating
plane for assembly with the heating device, which significantly facilitates
the fitting and construction of the insulator of the connecting piece, because
the latter has no need for plugging grooves or other relatively camplicated
shapes for connection to the heating device. In addition, the connecting
piece and temperature determination device can be jointly fitted to the hea-
ting device in a single operation.

The device base advantageously has cuter boundary surfaces roughly at right
angles to one another and appropriately it forms a flat block or casing, whose
thickness is smaller than one or both its remaining edge dimensions. One or
both of the thickness-limiting, larger outer faces at right angles to the end
face are appropriately constructed as the assembly sidé, in that on assembling
the device base the e.g. electrically conductive campcnents to be fitted
thereto and made from metal or the like are joined to the device base fram and
at right angles to said assembly side. In said side the base appropriately

has corresponding depressions for the campletely flush reception of the part-
icular camponent.

One of these asseanbly sides in the fitted state of the temperature detemmin-
ation device is also provided as that side, which roughly parallel to the
heating plane faces the latter and is set back with respect thereto by a gap,
more components preferably being fitted from this side than from the other.
This assembly side, which in the operating state can also form the roughly



horizontal top of the device base, with the exception of any assembly depres-
sions provided which pass through the same, passes substantially continuously
or in planar manner over the entire device base and the connecting piece.
Thus, all the areas can be closed with a cammon, dame-shaped and/or leaf
spring-like cover with a thickness of less than 1 mm, which is flat and in
particular in one-piece. In a view of said cover or top side of the device
base or the connecting piece, all the connecting elements and temperature
sensors are appropriately juxtaposed and/or parallel to one another, but the
control member can be closer to the top side than at least cne connecting
element and/or at least one connecting element can be further removed from
the top side than at least one further connecting element.

At least two or all the connecting elements can also be provided over their
length with substantially continuous flat cross-sections in a comnon plane
roughly parallel to the top side and/or parallel to the latter. Advantage-
ously the connecting elements are made resilient by suitable joint zones at
right angles to the heating plane or the top side and/or are positionally
variable by permanent bending deformation, so that they can very easily be
brought into direct contact with the associated end portions of the heating
resistors or intermediate conductors. The end portion of the heating resis-
tor which is at least in one piece over several centimetres can, without
intermediate conductors, directly fomm the associated connecting part. To
the latter are connected the connecting elements by welding or the like in
non-detachable or adhesive and conductive manner.

From the particular connecting element by means of a switch or without a
switch a connecting conductor leads to the associated connecting member pro-
vided for the operation of the heating resistors. Appropriately all the con-
necting members are freely projecting and accessible on the same connection
side of the device base. This connecting side is at right angles to the end
face and/or to the top side and is formed by a narrow edge of the device base,
all the connecting members, connecting conductors and/or connecting elements
appropriately being located entirely between and spaced from the planes of the
top side and the side remote therefrom of the device base or the heating
device. This advantageously also applies for the control member, the switch
or switches or all the remaining camponents fixed to the device base.
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One or more temperature determination devices can form together with hoso
ting device a closed assembly, which is to be fixed to a suitable overall
device or a glass ceramic plate defining the heating plane. In said ass&ibiy
the particular device base can be connected in substantially clearance-free
manner to the support body by bracing, locking and/or at least one snap con-
necti~m., It is particularly advantageous if from the base body made from
sheet metal or the like of the support body is shaped in one piece at least
one fixing and/or locking and/or snap member by cutting free and/or bending,
which engages in a corresponding countermember of the device base or a metal
holder fixed thereto. This makes it possible to obwviate the need for =eparai
fastening members, such as fastening bolts, welded joints, etc.

In order to be able to easily reequip the connecting piece or device base to
different connection or switching conditions, one or several connecting mem-
bers, e.g. flat plugging tongues are formed by legs of a connecting beody.
The latter can be constructed as a punched bent part from material having
roughly the same thickness as the connecting elements, connecting conductors
and/or connection tongues, which are optionally in each case constructed in
cne piece with a connecting conductor. In addition to one or more cuiifieciiin
members, the connecting body appropriately has a fastening leg appropriately
at an angle thereto and/or directed away therefrom and which engages substan
tially congruently and in large-surface manner on a surface of the associate
connecting tongue parallel to and/or facing the top side and is adhesively
and non-detachably caonnected thereto by welding or the like. The connecting
tongue is appropriately constructed as a connecting plug or flat plugging
tongue, so that if the connecting body is not fixed thereto, it is suitable
like all the remaining connecting members for easily detachable plugging cca
nection with a mating connector of a device line.

A particularly advantageocus fixing of the device base or the connecting pie-
to the heating device is obtained if the plugging, locking and/or snap conn-
ection is located directly between a casing cover of the device base or the
insulator of the connecting piece and a canmponent, such as a sheet metal ir
of the support body. The cover can be constructed in one piece with an assc
ciated fastening member, e.g. a plugging opening. This connection engages i
the sensor or the connecting piece is transferred into an operating position
with respect to the heating device. The cover is then positionally secured
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both with respect to the device base and connecting piece, as well as the
heating device. The device base or connecting piece can also be positim_ally
secured relative to the heating device additionally or only by said connec-
tion so as to prevent pulling apart counter to the fitting direction and so
as to prevent raising of the cover, whilst no use is made of bolts between
the base and the cover.

Spaced from this connection, the cover can be additionally centred with res-
pect to the device base or connecting piece by engagement with its edge in a
corresponding base depression and/or by pivotable mounting about a joint.

The cover appropriately traverses the associated outer face of the heating
device and projects with an end which e.g. closes the extension intu the hea-
ting device, so that said snap connection can be inwardly displaced relative
to said ocuter face.

Instead of or in addition to the principle of thermal material expansion,
the temperature sensor can also operate according to another principle and
preferably has fixed sensing bodies, which exert the mechanical switching or
operating force. The sensing part transferring the operating force can be
under comwpressive or tensile stress in operation or the outer tube or inner
rod and different constructions are conceivable in accordance with DE-CS 35
40 414, 37 05 260 and 39 13 289 (EP-9 01 05 986.5-2211), to which reference
should be made for further features, effects and advantages for the purpose
of incorporation into the present invention. The same also applies with
respect to the adjustment of the sensor, which can be constructed in accor-
dance with patent application P 40 92 351.3.

These and further features can be gathered fram the claims., description and
drawings and the individual features, both singly and in the form of subcam-
binations, can be realized in an embodiment of the invention and in other
fields and can constitute advantageous, independently protectable construc-
tions for which protection is hereby claimed.

The invention is described in greater detail hereinafter relative to non-
limitative embodiments and the attached drawings, wherein show:
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Fig. 1 A tamperatire determination device according to the invention
in an assembly with a heating device shown in detail in per-
spective view.

Fig. 2 The arrangement according to fig. 1 in plan view and in a
slightly modified construction.

Fig. 3 A view of the engagement side of the device according to fig.l.

Fig. 4 A detail of the heating device in a view of the outside.

Fig. 5 An assembly according to fig. 1 in axial section and modified
censtruction.

Fig. 6 an embodiment for a fastening in perspective view of the under-

side of a detail of the device base.

Fig. 7 The arrangement according to fig. 6 in a view of the top side.
Fig. 8 Another emboaiment corresponding to fig. 7, but in perspective.
Figs. 9 Embodiments for the device connecting area of the device base
to 11 in perspective details.

Fig. 12 A further embodiment of a temperature determination device in

assembly with a heating device shown in detail ard plan view.

Fig. 13 A detail of fig. 12 in a perspective view sloping fram the
bottam.

Fig. 14 The arrangement according to fig. 12 in a part sectional side
view.

Fig. 15 The device base according to figs. 12 to 14 in a perspective

view of the top.

The tanperature determination device 1 has a widened head 2 and as a control
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member a rod-like, thin, substantially cylindrical, through temperature
sensor 3. In longitudinal view the control member is spaced from and within
the outer contour of the device head and projects freely over an outside of
the device head 2 with most of its length. The device 1 is used for fixing
to a heating device 4, which is here a radiant heating unit.

The heating device 4 has a flat or shallow dish or tray-like, multipart sup-
port body 5 with a dish-shaped insulator 6, a plate-like insulator 7 ard a
protective or support dish or tray 8 made frum sheet metal or the like as a
supporting reinforcement. The insulator 7 rests in substantially campletely
covering manner on the bottan of the support dish 8 and between the latter
and the insulator 6 in such a way that the insulator 7 is supported with res-
pect to the bottan substantially only in the vicinity of an ocuter ring zone.
In this area the insulator 6 has an insulating edge 9 projecting in ring-like
manner to the open dish side over its insulating bottam 11. Within the inner
circumference thereof the top of the insulating bottam 11 is substantially
free and the cuter circumference is in engagement with the inner circumfer-
ence of the approximately cylindrical dish jacket 12 of the support dish 8.

The insulating bottam 11 and the insulating edge 9 are constructed in one
piece fram a campressed, electrical and thermal insulating material, which
contains ceramic fibres and as a shaped body is mechanically inherently
stable, but is not pressure-resistant. The insulator 7, which has better
thermal insulating characteristics can be made from campressed loose material
of reduced strength. As a function of whether the insulating jacket 9 or the
dish jacket 12 projects slightly further on the open dish side, the corres-
ponding face forms a bearing face located in a bearing and heating plane 10,
with which the heating device 4 is to be resiliently pressed against the back
of a translucent plate or a support profile receiving the latter in such a
way that the dish area is substantially sealed to the ocutside.

The cover or top sides for said heating device 4 and the device 1 are the
sides located towards- the open dish side and towards the heating plane 10.
Siowever, they can also assume an overhead, an upright or an inclined cpera-
ting position. On the top of the insulating bottam 11 in one ar two or more
separately switchable heating circuits is provided a corresponding number of
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heating resistors 13 or 13a in concentric spiral tums extending from the
insulating edge 9 to a central area. They can e.g. according to fig. 1 be
electrical thick-film resistors and according to fig. 2 wire coils, metal
meshes, light bulbs in the manner of halogen tulbs or the like, as well as a
mixture of such different heating resistors.

The temperature sensor 3 is located in substantially contact-free manner

in the space and is spaced froam and between the heating resistors 13 and the
heating plane 10 roughly parallel to the approximately planar insulating
bottam 11. With most of its extension parallel to the temperature sensor 3,
the device head 2 is located freely on the outside ¢f the heating device 4
and namely connecting on to the cuter circumference of the support body 3,
the device head 2 being located between and spaced fraom both the heating
plane 10 and its remote underside of the heating device 4 or the support body
5, so that it only projects over the jacket surface of the heating device 4.

The temperature sensor 3 or part of the device head 2 traverses the dish
jacket 12 and the imsulating edge 9, over whose inner circunference the temp-
erature sensor 3 projects transversely over the heating resistors 13. Thus,
the temperature sensor 3 is heated by the direct radiation fram the heating
resistors 13, the back radiation of the plate or a ccoking vessel placed on
the latter and the air temperature within the substantially closed device
area, so that the temperature sensor always assumes a temperature, which is
in the ramge of the highest temperature occurring thrméh the operation of
the heatirig device 4 and which is at least as high as the highest temperature
of the glagss ceramic plate in the vicinity of the heating device 4.

The temperature sensor 3 has two reference bodies extending substantially
over its entire length having different thermal expansion coefficients. Of
said bodies cne can be made fram a minerdl ¢r ceramic material with the low-
est expansion coefficient and another from a metallic material, e.g. steel
with a relatively high expansion coefficient. The reference bedies here are
formed by an cuter tube 14 made from quartz glass and an inner metal rod 15
inserted therein with radial clearance and both of which are in the form of
strand sections with constant cross-sec’ions over their entire length and
after cutting to length frcm in each case one profile rod require no further
reworking or machining.
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In the vicinity of the free end remote fram the device head 2 the outer tube
14 and the inner rod 15 are reciprocally fixed in the longitudinal direction
thereof by an adjusting means 16. The latter has an abutment 18 engaging on
the associated end face of the outer tube 14 having approximately the same
autside width and a bolt-~like, thread-free adjusting member 17 inserted in
the central bore thereof. The adjusting member 17 projecting freely to the
autside initially engages in substantially radial clearance-free, but longi-
tudinally displaceable manner into the abutment 18 and after adjustment is
non-detachably connected to the abutment 18 by an adhesive or welded connec;
tion. The inner end face of the adjusting member 17 located within the ocuter
tube 14 then forms a pressure engagement surface for the associated, ocuter
end face of the inner rod 15.

The outer faces of the device head 2 are substantially formed by a device
base 19 made from pressure-resistant, electrical insulating material, such as
a _ard ceramic material. The inner ends of the ocuter tube 14 and the inner
rod 15 located at or within the device base 19 form reference or control
faces which, as a result of the temperature changes of the tamperature sensor
3, pexrform longitudinal movements against one another and said relative move-
ment is used for deriving a corresponding operation. The inner end of the
immer rod 15 projects over that of the auter tube 14, whose face engages
under spring pretension on a shoulder face of the device base 19. The inner
end of the inner rod 15 carries, e.g. by a threaded connection, in longitud-
inally adjustable manner a widened collar, whose inner end face forms the
associated control face 27.

The inner end of the inner rod 15 acts on a rod-like operating member 26 made
from electrically insulating material or the like and which is displaceably
mounted with the rod 15 in approximately aligned manner within the device
base 19. Within pocket-like depressions the device base 19 containg two
successive flat switches 24, 25 in the form of snap-action switches, which
succeed one another in the lengitudinal direction of the temperature sensor 3
and which are essentially located in a main plane at right angles to said
sensor 3. One of these switches can be a circuit breaker 24 for the direct
switching of the heating resisters 13 and the other can be a signal switch
25 for the comtrol of an indicatiag or display means, such as a hot indica-
tion.
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In the case of thermal length extension of the inner rod 15, the control face
27 acts directly on a contact or snap-action spring of the switch 24 in the
sense of a forcibly controlled contact opening. A corresponding control face
provided on the operating member 23 in the case of such a length extension
also acts directly on such a spring of the switch 25 in the sense of relea-
sing said switch for the autamatic resilient following movement into its
closed position.

The adjusting means 16 is provided for the switch 25, whilst the adjusting
means 28 for the switch 24 is accessible from the side of the device head 2
remote from the temperature sensor 3. The adjusting member 29 of said adjus-
ting means 28 makes it possible to adjust the control face 27 with respect
to the remaining inner rod 15.

Laterally adjacent to the temperature sensor 3, the device base 19 forms a
connecting piece 20, which serves as an intermediate piece for the electrical
conductive connection of the heating resistors 13 and the not shown device
lines. The insulator of said connecting piece 20 is formed by an extension
21 of the device base 19 and said evtension 21 on either side of the temper-
ature sensor 3 passes through in unitary manner in such a way that the sensor
3 is roughly located in the centre of its width and/or height or that of the
remaining device base 19. On the side remote from the connecting piece 20,
the extension 21 receives in enclosed manner a mounting support 22 for the
temperature sensor 3 and in the vicinity of the connecting piece 20 receives
connecting elements 23 for the electrically conductive connection to the
heating resistors 13. |

Three parallel connecting elements 23, whereof at least one could also be
located within the extension 21, project parallel to one another and to the
temperature sensor over the ‘end face traversed by the latter or the engage-
ment side 31 of the extension 21, which according to fig. 2 passes in step-
free or planar manner up to the circumferential surfaces of the extension 21. -
Lateral, web-like flanges 33 project over the two lateral faces of the exten-
sion 21 at the rear end and like the extension 21 are constructed in one
piece with the remaining device base 19 fron an insulating material, such as
hard ceramic and also project laterally over the remaining device base 19.
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Fram the engagement side 31 to the front, approximately equiplanar faces of
the flanges 33, the device base 19 forms a front base portion 30 and fram
said point to its rear end a rear base portion 32. Campared with its width,
the extension 21 has a much smaller length and forms a plugging projection
projecting freely in the same direction as the temperature sensor 3 and whose
auter faces are roughly parallel to the plugging direction and at least
partly are substantially smooth-surfaced. In a longitudinal view of the
temperature sensor 3 the base portion 32 or the remaining base part located
behind the flanges 33 can project laterally on one or both sides, on the
underside and/or on the top side.

With the extension 21 the device 1 is inserted in engagement openings 34, 35
of the heating device 4, namely the insulating edge 9 and the dish edge 12,
roughly in the longitudinal direction of the temperature sensor 3 and radial
to the heating device 4 or parallel to the heating plane 10. According to
fig. 1, the extension 21 can have a lateral spacing fram at least one engage-
ment opening or, according to fig. 2, can be connected laterally in substan-
tially clearance-free manner to the associated boundaries of one or both
engagement openings. With its planar underside the extension 21 can rest in
large-surface manner on the insulating bottam 11, the insulator 7 and/or a
shoulder face of the insulating edge 9 which is higher and flush with respect
to the top of the insulating bottam 11, so that there is a very good centring
and supporting of the device 1 with respect to the heating device 4. Simul-
tanecusly the extension 21 or the base body 19 can substantially tightly
close the heating device 4 in the vicinity of the engagement openings 34, 35,
so that following the fitting of the entire assembly to the plate a sealed,
heated area is formed.

The front faces of the flanges 33 form bearing surfaces 36, which on either
side laterally engage in closing manner on the ocuter circumference of the

dish edge 12. Correspondingly the front face of the base portion 32 located
in the plane of the bearing faces 36 can then engage on the lower boundary

of the engagement opening 35 and/or on its upper boundary so as to have a
closing action on the ocuter circumference of the dish edge 12, which leads to
a frame-like, closed efigagement around the engagement opening 35. Approp-
riately said bearing surfaces 36 are fixed against the circumferential surface.
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The thus accurately oriented connecting elements 23 and the temperature
sensor 3 are still resiliently arranged together with the device head 2 with
respect to the electrical heating means, because the head 2 through its sub-
stantially clearance-free connection to the dish edge 12 and the parts of the
insulator engaging on the extension 21, forms a spring arrangement. As a
result of the latter in particular elastic tilting movements about axes para-
llel to the heating plane 10 are possible. The tewperature sensor 3 can move
by 2 small anount in all directions at right angles to its central axis with
respect to the device base 19 and by the mounting support 22 is returned
resiliently to its starting position, so that it is damped with respect to
powerful impact loads.

The straight temperature sensor 3 is located in a plane 37 roughly parallel
to the heating plane 10, from which it is samewhat further removed than the
also parallel top side 38 of the device base 19. The connecting elements 23
pass out of the engagement side 31 in at least one plane 39. This connecting
plane 39 is further removed from the heating plane 10 than the plane 37, but
is at a limited distance above the insulating bottan 11 and the heating
resistors 13. All the connecting elements 23 are on one side of the axial
plane 40 of the straight temperature sensor 3 at right angles to the heating
plane 10, whilst the mounting support 22 is substantially located on the
other side.

The outer spiral arcs of the heating resistors 13 are constructed in the
vicinity of the connecting elements 23 and adjacent to the inner circumfer-
ence of the insulating edge 9 as connecting parts 41 directed against the
latter. These are in one piece with at least a half or a2 camplete spiral arc
of the heating resistor 13 and serve for direct connection to the associated
connecting element 23. The initially slightly vertically displaced connec-
ting elements 23 overlapping with gap spacing the associated connecting part
41 can, as a result of the resilient or deforming bendability thereof, be
brought at right angles to the insulating bottom 11 into contact with the
connecting part 41 and can then be joined to the latter by welding.

In the case of fig. 1 the connecting parts 41, like the remaining heating
resistors 13, are anchored by whole-surface fixing up to the free &nds
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thereof with respect to the insulating bottom 11, whereas according to fig. 2
the connecting parts 4la are formed by linear end portiong of the wire coils
and therefore for bringing together with the connecting parts 23 can be
moved with respect thereto.

On its top surface 38 the device base 19 has a larger number of depressions,
in which are inserted the temperature sensor 3, the switches 24, 25, two
connecting elements 23 closest to the sensor 3 and further camponents, such
as connecting members, tension springs, etc. at right angles to the top 38

in an aésembly direction according to the arrow 45. In a plugging direction
according to arrow 43 parallel thereto the mounting support 22 is inserted in
such a way that it is held in self-locking manner by a plug connection 42,
which is located on the side of the temperature sensor 3 ramote from the
connecting piece 20.

Each connecting element 23 passes in one piece and with substantially the
same cross-sections into a connecting conductor 46 located within the base
portions 30, 32 and which is in each case located in a separate groove 47 in
the top side 38. The connecting conductor 46 is located substantially over
its entire length in the plane 39 on the groove bottam. The connecting con-
ductor 46 closer to the temperature sensor 3 passes in one piece into an
angled contact support 48 for the switch 24 located closer to the engagement
side 31. The connecting conductor 46 adjacent thereto passes in one piece
into a connecting member 49, which roughly parallel to the top side 38 and at
right angles to the temperature sensor 3 projects freely out of a first con-
necting side 50 of the device base 19.

In a view of the top side according to fig. 2 said connecting elements, con-
necting conductors and contact or connecting members are in the vicinity of a
reentrant cormer zche, which is bounded on one side by the temperature sensor
3 and on the other side by the switch 24. A further identical connecting
member 51 projects on the connecting side 50 being rearwardly displaced with
respect to the connecting member 49. It is provided for the switch 24 and
constructed in one piece with its switch carrier. The connecting members

49, 51 could be located, e.g. as flat plugging tongues, in a camon plane.
The comnecting side 50 is at an angle to the engagement side 31 and to the



top side 38 foilcwing onto the back of the associated flange 33.

The third, shortest connecting element 23 furthest removed from the temper-
ature sensor 3 is inserted from the underside 44 remote from the top side 38
into the device base 19, including its connecting conductor 52, into a corr-
esponding groove-like depression. According to fig. 2 its connecting member
53 projects freely between the connecting members 49, 51 on the connecting
side 50.

Acgarding to fig. 3 said connecting conductor 522 can rise from the connec-
ting member 53 within the device base 19 by bends to the plane of the assoc-
iated connecting element 23 and is consequently not located in a single plane
like the other connecting conductors. On the side remote from the connecting
side 50, the device base 19 forms a second cannecting side 54 with freely
projecting connecting members 55 for the switch 25. These flat plugging
tongues can be located in the plane of the connecting members 49, S1 and,
like the latter, are provided between the planes on the one hand of the rear

base end and the back of the flanges 33 and on the other the top side 38 and
the underside 44.

After inserting the device 1 in the heating device 4 it is only necessary to
secure against removal counter to the plugging direction and optionally for
the clearance-free bracing with respect to the support body 5 or the support
dish 8. For this purpose on either side and laterally of the engagement
cpening 34 or 35 only two fastening members 56 are required, which are in
each case located between the top side 38 and the underside 44 roughly in the
centre of the height or thickness of the base portion 30 or 32. At least cne
or all the fastening members 56 are canstructed in one piece with the dish
jacket 12 and project roughly at right angles fram its outer circumference
with a shaft portion, which has an interlocking member at the free end as

the head 58.

Prior to interlocking the head 58 ¢can be provided in a plane at right angles
to the top side 38 according to fig. 3 or in a plane roughly parallel
thereto according to fig. 4. As an engagement member 57 for the shaft of
the fastening member 56, each flange 33 has a slot-like passage opening



defined over the entire circumference. It is closely adapted to the head

58 and through it passes the latter on inserting the device 1 into the
engagement openings 34, 35. The head 58 is then rotated about the shaft axis
and consequently braced with respect to the back of the flange 33, so that
the device 1 with the bearing faces 36 is drawn against the ocuter circumfer-
ence of the dish jacket 12.

The engagement side 31, which in the manner of an end wall can have relat-
ively closely adapted passage openings for the temperature sensor 3 and/or
the connecting element 23 and consequently forms a thermal shield, then
defines in the vicinity of the engagement opening 34 the inner circumference
of the heated area as an almost continuously ccnnecting intexmediate portion.
At least one or all the fastening members could also be snap members, which
on inserting the device 1 autamatically snap into a positive locking position
because the device 1 through the engagement of the extension 21 is already
positively secured against movements in all other directions and only has a
limited movement clearance. This is particularly the case if the parts made
from insulating material engage with pretension on the associated outer faces
of the extension 21 in such a way that they are resiliently campressed in
this area and can therefore be particularly tight. After fitting the base
portion 32 with all the switches 24, 25 and connecting members is located ocut-
side the heating device 4.

Substantially all the depressions of the device base 19 emanating from the
top side 38 are closed with a sheet-l:'.ke,' planar cover 59, which extends fram
the rear base end to over the extension 21 and approximately up to the plane
of the engagement side 31 and over which laterally projects the flanges 33.
The plastic cover 59 has the spiral épring characteristics of a leaf spring
and has over its entire length a substantially constant width, so that in the
vicinity of the extension 21 it projects on both sides laterally over the
latter.

Instead of or in addition to the fastening members 56 said cover 59 can be
incorporated into a securing means 60 for fixing the position of the device 1
relative to the heating device 4. For this purpose the cover 59 by means of
ane or more approximately symmetrical to the centre of its width or to the
axial plane 40-positioned snap connection 61 and by engagement in slots 62
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is brought into direct engagement with the dish edge 12. In addition, at a
distance therefrom or fram the dish edge 12, e.g. at a limited distance from
its and the rear end of the device base 19, the cover 59 is fixed by a
centring means 63 parallel and/or at right angles to its plane with respect
to the base 19.

The centring means 63 can be a depressed receptacle of the cover 59 in the
device base 19, a plug connection of plugging or snapping members constructed
in one piece with the device base 19 and the cover 59 and/or a connection
with a separate fastening member, e.g. a clinch bolt. The bolt engages in
aligned openings of the device base 19 and the cover 59 in such a way that
the latter can be pivoted between a closed and an open position with respect
to the base 19 in its plane.

The snap connection 61 has a snap member 64 constructed in one piece with the
support dish or tray 8 and appropriately projects in web-like manner fram
the upper boundary of the engagement opening 35 to its facing boundary. Only
a closely adapted opening need be associated with the snap member 64 as a
countermember or snap opening 65 in the cover 59. In addition, the engage-
ment opening 35 in an extension of its associated upper boundary or in the
vicinity of the lateral edges of the cover 59 is widened by slots 62, in
which engage the edges of the cover 59 projecting laterally over the exten-
sion 21 with a slight sliding fit. Thus, the cover 59 is positively secured
against movements transverse and parallel to its plane through the support
body 5.

On inserting the device 1 in the heating device 4 the edges of the cover 59
are quided in the slots 62 at the start of the engagement of the extension 21
in the engagement opening 35. Simultaneously the snap member 64 slides on
the cutside of the cover 59 because the latter and/or the snap member 64-
carrying area of the dish edge 12 is resiliently pressed back. At the end of
the insertion movement the snap member 64 autcmatically snaps into the snap
opening 65 and as a result the base portion 32 is secured against tilting
movements away £ram the heating plane 10.

In the case of the construction according to fig. 3 the cover 59 is at a



limited distance from the top of the extension 21, whilst according to fig. 5
it also closes the extension 21 engaging on the top. According to fig. 1
the snap members 64 can be laterally displaced against one another and/or
inwards or outwards by bends with respect to the circumferential surfaces of
the dish edge 12.

According ta fig. 2 both the engagement opening 34 and the engagement cpening
35 is open to the full width to the heating plane 10. The engagement
opening 35 according to fig. 4 is slot-like at right angles to the heating
plane 10, but its width is closely adapted to the outer circumference of the
temperature sensor 3, so that the latter can in unhindered manner perform
slight movements at right angles to the heating plane 10. However, according
to fig. S, the engagement opening 34 can be campletely closed over its circum-
ference, particularly if the insulating edge 9b is formed by a camponent
separate from the insulating bottom 1llb, which stands up in full surface
manner on the top of the insulating bottam 11b. Connecting on to the engage-
ment side 31, the insulating edge 9b can form an end wall 66 of a pocket,
which is accessible from the ocuter circumference of the insulating edge 9b
for receiving the extension 21, engages on the extension 21 over substanti-
ally the entire outer c:'.rmnfe;ence and its bottam is traversed by the
engagement opening 34. Therefore the end wall 66 forms a further thermal
insulation for the camponents in the device base 19.

According to fig. 5 the extension 21 is spaced above the top of the insula-
ting bottan 11b. One to all the connecting elements 23b are twice angled in
opposition to one another, so that two joints parallel to one another and to
the plane of the heating resistors 13 are formed. They make it possible to
resiliently adjust the free comnecting end of the connecting element 23b
transve.rsely. to the insulating bottam 1lb without it changing its parallel
position to the connecting plane.

The outer turn ends of the heating resistors 13, 13a, 13b to be connected to
the connecting elements 23 can also pass transversely to the temperature sen-
sor 3 between the latter and the insulating bottom 11 or traverse the axial
plane 40. For examwple, if the mounting support 22 and the connecting piece
20 are arranged in side-inverted manner with respect to the represented con-
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struction on either side of the temperature sensor 3 or if the winding direc-
tion of the coils of the heating resistors 13, 13a is reversed with respect
to the direction shown, so that the heating field can be occupied with hea-
ting portions upstream of the engagement side 31 of the device 1. In the
represented embodiment upstream of the connecting piece 20, the exit of the
temperature sensor 3 from the device base 19 and the mounting support 22 is
provided an unheated area, whose width is approximately two to four turns of
the heating resistors 13. This area of the device head 2 projecting into the
heating device 4 is consequently only thermally stressed to a relatively
small extent.

As a result of the described construction for connecting the heating resis-
tors 13, 13a, 13b no connecting conductor located cutside the device head 2
and base 19 or the heating device 4 is required. Both in a view of the
heating pla:e 10 and in a view parallel to the heating plane 10 and at right
angles to the central plane 40, all the connecting conductors 46, 52 are sub-
stantially entirely located within the cammon cuter contour of the heating
device 4 and the device head 2. The unswitched connecting conductors 46, 52
are also located within the device base 19. The connecting conductors or
connecting elements could admittedly be positioned between the device base

19 and the outer face of the support body 5 so as to bridge in unprotected,
uninsulated manner a small gap and would then only pass out of the device
head 2 within the heating device 4. In each case all the connecting elements
and connecting conductors can be constructed as bare metal parts without any
separate insulating envelope. They could be exclusively electrically insu-
lated by the base portions 30, 32 and the insulating support of the heating
device or could be protected against undesired contact by the position in the
vicinity of the gap.

The individual metallic components arranged in fixed mamner on the device
base 19 and in particular the connecting elements, connecting conductors and
associated connecting members can be secured in substantially clearance-free
manner with respect to the base body and so as to prevent relative movements
in a number of ways. It is particularly appropriate if, according to figs.
6 and 7, the corresponding camponent is provided with one or more angled ben
ding or interlocking members 67. There is a plugging opening 68 in the
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device base 19c for the passage thereof. Following the insertion of the cam-
ponent from one side 38c in the device base 19¢, the part of the interlocking
member 67 projecting over the other side 44c can be correspondingly bent and
consequently braces the component against the associated assembly face.

The camponents having the connecting elements 23c have between the element
23¢c and the associated connecting member 5S3c an intermediate portion angled
or inclined with respect thereto in a view of the top side 38c. Its one bend
can be located roughly in the centre of the length of the associated connec-
ting conductor 46c. In this case the interlocking member 67 is appropriately
closer to the free end of the connecting member 53c than the connecting ele-
ment 23c, e.g. following onto the inner end of the connecting member 53c.
Thus, the cannecting element 23c with the associated portion of the connec-
ting conductor 46c can be moved relatively easily transversely to the heating
plane with respect to the base 19c or can be raised from its bearing surface.
At least one of the support webs of the switches 24, 25 can be fixed with at
least one of the said members.

According to fig. 8 at least one of the said camwponents can also be fixed by
means of an adhesive connection to the device base 19d and it is preferably
thermally stable to at lest 200 or 300 or even 400 to 500°C. Thus, no fixing
parts need project over the fixing face of said camponent and non electrically
conductive parts can be fixed in this way to the base 19d. The adhesive con-
nection is appropriately of such a type that it is obtained by heating and/or
pressure and subsequent coolinig. The heating temperature, e.g. the melting
point for producing the adhesive action, can be above the maximum thermal
loading of the device 1. The connecting coating separate fram the device
base 19d and the camponent to be fixed can be a sclder coating, a thin
ceramic or glass coating, etc. It 1s appropriately applied to the assembly
or fitting surface by lining or pressing on and only then does the connection
to the connecting face of the particular camponent occur.

The thickness of the connecting coating is appropriately in the pm range, so
that the connecting face of the camwponent can in part directly engage on the
assembly face of the device base 19d or is only at a spacing therefrom of the
above order of magnitude. Th= connecting coating material is appropriately
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such that it penetrates both the pores of the assembly surface and those of
the connecting face and is therefore anchorable in non-detachable manner.

In crder to easily produce the device 1 for different connection conditions
determined by the main appliance or its lines, one to all the connecting
members 49e, 5le, 53e according to figs. 1 to 11 are constructed as support
bases for one or more connecting members 70 fram which the particular one
projects over the free end of the associated connecting member 5le. The
connecting member 70, which is appropriately constructed from the same sheet
metal material as the connecting members in the form of a stamped bent part,
has a freely projecting, angled fixing leg 69, whose width is approximately
the same or smaller than the width of the associated connecting membar Sle
and its length is of the same order of magnitude as the connecting member 5Sle.

The cross-sectionally flat rectangular fixing leg 69 can be applied with ane
flat side in substantially full-surface manner to the lower or upper flat
side of the fastening member 5le and can be connected thereto by welding.
The fixing leg 69 passes in the vicinity of the free end of the connecting
member S5le into a connecting leg 71 of the same width an angled at right
anigles to its plane. It can be directed away fram the fastening side of the
connecting member 51le or towards the top side 38e. According to fig. 11 it
can also be angled to the opposite side of the fastening member 5le or
towards the underside 44e. The leg 71 can also abut with the end flank of
the member 5le for multiple orientation.

In the vicinity of its free end the connecting leg 71 passes via a further
bend directed away fram the device base 1%e or the cof necting side SOe into
at least one connecting member 7Z positioned freely on the outside of the
base 19%e. It is advantageously formed by a flat plugging tongue and is
located in a plane, which is transverse or at right angles to that of the
connecting member 5le.

According to figs. 9 and 11 two roughly parallel connecting members 72 are
adjacent to one another transversely to their planes with a slightly larger
spacing than their thicikness. The connecting members 72 according to fig. 9



project against the plane of the underside 44e and according to fig. 11
2gainst the plane of the top side 38e. According to fig. 10 the connecting
body 70 only has one connecting member 72, which is in a plane roughly para-
1lel to the connecting side 50e. According to figs. 9 and 11 the connecting
members 72 are roughly parallel to the connection side 50e. Through the
connecting members 70, which are constructed in one piece throughout, the
plugging direction can be defired for the connection of the mating plugs of
the device lines at right angles to the plugging direction of the connecting
members 49e, 5le, 53e, whose plugging direction is at right angles to the
connecting side 50e. The connecting body 70 is also spaced fram and between
the planes of the top 38e and the underside 44e.

Figs. 12 to 15 show a particularly advantageous construction because here,
using simple camponents, it is possible to use a device 1f, which only
requires a few modifications compared with that of DE-OS 39 13 289, to which
reference should be made for incorporation of features into the present inven-
tion. For converting the device base shown therein into the device base 19f
the tools only have to be modified in such a way that the extension 21f is
attached and on the longitudinal side 38f and underside 44f receptacles are
provided for the connecting elemencs 23f. Whereas according to fig. 1 the
inner rod 15 is tensile stressed, in fig. 12 it can be campressively stressed,
so that it is much easier to obtain a thermal ccmpensation of the switching
characteristics as a function of the heating state of the device 1f or the
device head 2f.

The circuit breaker 24f is further removed fram the end face 31f than the
additional switch 25f. The mounting support 22f for the temperature sensor
3f is admittedly formed by a plug connection 42f, but is braced with respect
to the base 2f with the fastening members S6f parallel to the sensor 3f.

The plugging member of the temperature sensor 3f formed by a U-shaped
clip and a plate connecting its legs simultaneously forms the only connection
of the device head 2f to the heating device 4£. The plate roughly parallel
to the face 31f and flush therein forms a leg or side of a holder 73 bent in
two-sided manner and whose other leg 74 is fixed m cleararnce-free manner,
e.g. with welding spots to the bottam of the support dish 8f. The plate leg
parallel to and spaced fran the dish jacket 12f is braced against the device
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base 19f by the fastening members 56f and which are formed by the legs of the
clip, The fastening members 56f can be displacel in the plane 37 of the
temperature sensor 3f and/or with respect thereto towards the underside 44f,
so that e.g. four fastening members 56f are provided in the corners or angles
»f an imaginary rectangle. In the operatiiig position the heads 58f of the
fastening members 56f are located in the gap between the face 31f and the
cuter circumference of the dish jacket 12f and with a limited distance from
the latter. As a result of the sheet metal, resiliently movable holder 73
the device head 2f with the temperature sensor 3f can in-sel{-restoring man-
ner perform the said movements relative to the heating device 4f.

The connecting piece 20f integrated in clearance-free manner with “he device
head 2f is campletely and spaced ocutside the heating device 4f, extends at
the most up to the end face 31f and is spaced fram the base side remote there-
fran. It is formed by a hard ceramic or similar extension 21f projecting
transversely to the axial plane 40f on one side of the base 19f and which is
coustructed in one piece with the latter or with the base portion 32f and
forms the base portion 30f. The base portion 32f receives the control parts
and defines the width of the device base 19f at righf: angles to the axial
plane 40f and which is several times gfeater than the widening by the base
portion 30f. The extension 21f can extend approximately fram the top side
38f to the underside 44f and is bounded on the front side by an approximately
planar continuation of the end face 31f.

The device 1f is provided here for controlling a single heating circuit, so
that only two connecting elements 23f are reguired. The extension 21f
receives a connecting element 23f with associated connecting member 49f in a
substantially camplete manner. The other connecting element 23f engages both
in the base portion 32f and in the base portion 30f and is controlled by the
circuit bresker 24f in such a way that it is conductively connected with its
fixed support for the movable snap-action contact. The connecting element
23f connected in directly conductive manner with the connecting member 49f
is inserted in a groove-like depresion 47f in the top side 38f by a multiple
of its sheet metal thickness and the connecting member 49f is inserted in
flush manner in a depression in the underside 44f remote therefrom. In a
view of the heating plane 10f, the connecting element 23f is at an acute
angle t& the connecting member 49f as well as to the control member 3f, so
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that these camponents cover one another with their inner ends, but as separ-
ate camponents are kept separate fran cne another by the insulating material
of the extension 21f. The connecting conductor 42f for these components is
in this case a further separate camponent, e.g. a rivet, which passes through
an opening in the material of the extension 21f£, which tensions both campo-
nents 23f, 49f against remote sides of the extension 21f and also produces
the line connection between the camponents 3£, 49f.

The controlled connecting element 23f is located in a corresponding depres-
sion flush in the underside 44f and its inner end in a view of the top side
38f coincides with 2 support plate 48f of the contact support, so that these
two areas, as described relative to the connecting conductor 52f, are fixed

in clearance-free manner with a separate connecting conductor 46f and can be
conductively interconnected.

At right angles to the top side 38f, the two connecting eleaments 23f are at a
limited distance fram cne another on remote sides of the device base 19f, the
connecting plane 39f constituting a median plane between the planes of the
two connecting elements 23f. The controlled connecting element 23f closer to
the underside 44f is appropriately roughly in the plane of the connecting
members 49f, 51f, 55f and with respect to which the plane of the uncontrolled
connecting element 23f has a spacing which is significantly smaller than the
height of the base body 19f or half or quarter thereof. In a view of the top
side 38f, the two strip-like connecting elements 23f are inclined to the
axial plane 40f or the end face 31f and roughly parallel to one another, the
two connecting conductors 46f, 52f or the connecting member 49f being
provided roughly in a common median or axial plane at right angles to the
temperature sensor 3f.

The connecting areas formed by the free ends of the connecting elements 23f
are at a limited distance upstream of the plane of the end face 31f. The con-
trolled connecting element 23f passes ocut of the end face 31f and is inwardly
displaced immediately adjacent thereto and with respect to the plane of the
end face of the extension 21f. The uncontrolled connecting element 23f
passes out of an inclined face 36f, which is connected at an sobtuse angle to
the face 31f and the end face of the extension 21f, fram which the connecting
meriber 49f passes out roughly at right angles. With respect to the plane of



said end face the uncontrolled connecting area is displaced outwards, but
does not project any further than the connecting member 49f.

In a view of the top side 38f the spacing between the two connecting elements
23f is approximately. the same as the strip width thereof, so that there is a
very small spacing between their connecting areas. The spacing of the two
connecting areas fram the plane of the end face 31f is roughly the same and
the spacing fram the outer circumference of the heating device 4f is roughly
the same as the width thereof. As the face 31f and the inclined face 36f
bound with said cuter circumference a gap, the connecting areas are acces-
sible fram the top 38f, the underside 44f and the end face of the extension
21f, in order to connect them to connecting parts of the heating resistor 13f.

The connecting members 49f, 51f are freely accessible from these sides in
order to connect the device lines. The connecting member 49f projects fur-
ther roughly by the length of the extension 21f as campared with the connec-
ting member 51f, which is posit.oned in protected manner in the reentrant
angle between the extension 21f and the rear face of the base 19f with a
limited spacing from the extension 21i and does not project any further than
the latter. The connecting member 51f, like the remaining ¢onnecting members
49£, 55£, is inserted flush in the .nderside 44f and is conductively connec-
ted and fixed by means of a con~ sting conductor of the described type to the
fixec contact of the switch 24f. Two to all the connecting members 49f, 51f,
55f a1= located in a cammon plane, spaced between the planes of the faces 31f
of the 'se 19f and in a parallel connecting or plugging direction, option-
ally foxr collective plug.

For the formation of the connecting areas the free end of the connecting
element 23f can be angled towards the top side 48f, so that at least one end
leg projecting transversely to the top 38f is formed. If there are two juxta-
posed end legs and/or such legs at an angle to one another, then between them
can be formed a reception prism, in which can be inserted the connecting part
41f both parallel to its langitudinal direction and transversely to the hea-
ting plane 10f or in stop=limited manner in the plugging direction 43f in
such a way that it is then centred against transverse movements roughly
parallel to the heating plane 10f. By a welded joint or the like the conn-
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ecting part 41f can then be conductively fixed relative to the connecting
area, particularly to its exposed strip portion roughly parallel to the
heating plane 10f. The connecting element and the particular connecting mem-
ber are located in the working position spaced both with respect to the hea-
ting plane 10f and set back with respect to the plane of the underside of the
heating device 4f.

Fig. 12 shows two possibilities for the construction of the connection '
between a connecting part of the heating resistor 13f and & connecting ele-
ment 23f, both or all the connections being identically constructable. The
end portion of the heating resistor 13f is stiffened e.g. by a connecting
piece 75 by winding in closely juxtaposed turms around a leg 76 of the conn-
ecting piece 75 projecting roughly parallel to the heating plane 10. Between
said legs 76 and a leg 77 projecting freely or transversely to the heating
plane 10 the connecting piece 75 forms an approximately U-shaped clip 78,
whose one leg is formed by the leg 77 and whose other leg is formed by the
leg 76 and is bent cutwards. By means of the clip 78 the connecting piece
75 can be so anchored in positionally fixed manner in the insulating bottaom
11f by pressing in or the like, that the legs 76, 77 are substantially free.

The connecting part 41f can now be constructed in one piece at least with the
connecting heating portion of the heating resistor 13f or its closely juxta-
posed turns or can be an end portion of the associated resistor wire. The
end of the closely juxtaposed turns can pass to the leg 77, can be fixed with
respect thereto by one or more turns and can then be guided up to the outer
circumference of the heating device 4f up to the connecting area of the
connecting element 23f, as well as being connectable thereto without any
further intemmediate members. It is conceivable to do away with the connec-
t'ng piece 75 and to only fix the outwardly passed end portion of the resis-
tor wire or thé connecting part 41f directly with respect to the insulator 6f.
The connecting part 41f can be pressed or lowered in substantially clearance-
free manner into the insulating bottam 11f and/or the insulating edge 9f and
consequently is enveloped by an insulation, which secures it in position in
contact-free manner relative to the dish jacket 12f.

For example the insulating edge 9f can be placed as a separate camponent on
the substantially through, planar top of the insulating bottom, so that then
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the connecting part 41f is fixed between the ring-like, lower face of the
insulating edge 9f and the top of the insulating bottam 11f. For the passage
of the connecting part 41f, the dish jacket 12f has a passage opening, which
is much wider than the connecting part 41f, which is centred in positionally
fixed manner with respect to said opening by the insulator 6f£, so that the
latter directly forms the passage insulation and no separate insulator is
required.

To avoid axial and/or rotary relative movements between the insulator 6f and
the electrically conductive support dish 8f, said two camponents are positi-
vely fixed against one another by means of securing members 79, which can e.g.
be sheet metal tongues cut free fram the jacket 12f and which, following the
insertion of the insulator 6f, accampanied by bending, are so pressed into
the ocuter circumference of insulator 6f that they form depressions, in which
they positively engage. Several securing members 79 are distributed over the
entire circumference.

The second connecting part 41f according to fig. 12 is formed by a separate,
linear wire rod, whose cross-sections aré smaller than the also wire-bent
connecting piece 75 and larger than those of the heating resistor 13f. This
separate connecting part 41f is fixed tangentially to. the circumference of
the leg 77 directly adjacent to the top of the insulating bottam 11f, trav-
erses the insulating edge 9f and the dish jacket 12f and is connected by its
outer end to the associated connecting element 23f. The connecting part 41f
is also positionally secured in the described manner relative to insulator 6f.
Whilst obviating a connecting piece 75, the connecting part 41 can also be
directly connected to the heating resistor 13f and for this purpose a bent
leg is formed, which has the functions described relative to the leg 76.

Corresponding parts are given the same reference numerals in all the drawings,
ut are followed by different letter references, so that all desci:iption
parts apply to all the embodiments. There can be several connecting pieces
or extensions and/or temperature sensors on the same device plug or separate
plugs or devices 1, so that the individual features can be realized indepen-
dently of one another on corresponding, separate camponents. All the features -
of the constructions according to figs. 1 to 11 tan also be realized in the
embodiment according to figs. 12 to 15.

The reference numerals in the following claims do not in any way
limit the scope of the respective claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Temperature detecting device for use with a heating unit, the heating unit
including at least one heating element disposed within a work zone of the heating unit,
the device including a base, and at least one connecting element supported by the base
and adapted for electrical connection with an associated one of the at least one heating
element, the base being adapted to carry control means, including a temperature sensor,
for controlling electrical supply to at least one of the at least one connecting element
responsive to temperature at the work zone and arranged whereby the at least one
connecting element projects from the base at or adjacent an end face of the base which
is proximal to the work zone when the temperature detecting device is in an operative

position,

2. Device according to claim 1, wherein a connecting body is provided for coupling
to the heating unit, the connecting body and device base being formed as a

pre-assembled unit.

3. Device according to claim 2, wherein the connecting body projects outwardly

from the device base.

4, Device according to any one of claims 1 to 3, further comprising a connecting
member associated with the or each at least one connecting element for connecting the
at least one connecting element to a power supply line, one of the or each connecting
elements and the associated connecﬁng member being conductively interconnected free

from interruption contacts within the device base.

5. Device according to claim 4, wherein a plurality of connecting elements are
provided, the elements projecting from the base in of adjacent a common connecting
plane, said one connecting element and associated connecting member being displaced
to opposite sides of the connecting plane and being conductively interconnected by

means of a connecting conductor at right angles to the connecting plane.
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6. Device according to claim 4 or 5, wherein said one connecting element and

associated connecting member are inserted from remote sides of the device base.

7. Device according to any one of the preceding claims, characterised in that the at

least one connecting element projects at least up to or over said end face of the base.

8. Device according to any one of claims 4 to 7, wherein at least two connecting
elements are relatively displaced to opposed sides of the connecting plane and project

to a different extent from the device base.

9. Device according to any one of claims 4 to 7, characterised in that at least two

connecting elements are provided and are approximately parallel to one another, and that

the at least two connecting elements are inserted in the device base from remote sides

thereof.

10.  Device according to any one of claims 4 to 9, characterised in that substantially
all the coninect‘ing‘ elements and/or c()nngéting members are approximate_ly parallel to the

connecting plane, and that at least one of the connecting members extends from the

device base transversely to said end face thereof,

11.  Device aCCordihg to any one of claims 4 to 10, wherein the at least one

connecting element is at an angle to the associated connecting member.

12.  Device according to any one of the preceding claims, wherein the device base
comprises said control means, and wherein the temperature sensor is arranged to project

from said end face of the device base, into the heating unit.

13.  Device according to any one of the preceding claims, characterised in that the at
least one connecting element is angled relative to the said end face of the device base,
and that the at least one connecting element is located in the vicinity of a corner zone
of the device base, which is formed by an intérmediate' face adjacent the one end face

but not connected at right angles to the end face.
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14.  Device according to any one of the preceding claims, wherein the end face of the

device base, in the working position, is spaced outside of the heating device.

15.  Device according to any one of claims 2 to 14, characterised in that the
connecting body forms an extension for engagement in the heating unit, the at least one
connecting element being arranged within the extension for electrical connection to the
at least one heating element of the heating device when the extension is engaged in the
heating unit, that the connecting body and substantially the remaining device base are
formed from an electrically insulating material and that a temperature sensor of the

control means projects transversely over and/or out of the extension.

16.  Device according to any one of the preceding claims, characterised in that the
device has a top side facing a heating plane of the heating unit when the device is
arranged in the operative position, the top side also forming an assembly side of at least

one base portion of the device base, that several connecting elements are juxtaposed

relative to the top side and movable transversely to the top side with respect to the

device base.

17.  Device as claimed in claim 16, wherein all the connecting elements are located

on one side of the temperature sensor of the control means and at least two connecting

elements are approximately in the connecting plane.

18, Device according to any one of claims 4 to 17, characterised in that substantially
all the connecting | elements are coupled to a respective connecting conductor for
connection to the associated connecting members and substantially all the connecting
conductors are located within the device base, and that all the connecting members are
spaced from the end face on an external connecting side of the device base, positioned

transversely to the end face and are accessible for connection to power supply lines.
19.  Device according to claim 18, wherein at least one of the connecting conductors

is formed by being punched from sheet metal or the like with the at least one associated

connecting element and/or an associated connecting member integrally formed therewith.
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20.  Device according to claim 18 or 19, characterised in that the at least one
connecting element engages in substantially flush manner in at least one base portion of
the device base, that the respective connecting conductor and a part of the associated
connecting member, are located in at least one closely adapted opening traversing two
base portions and that the at least one connecting element with the respective connecting
conductor and associated connecting member form at least one bent component.

21.  Device according to any one of claims 18 to 20, characterised in that the device
base carries at least one switch, such as a power switch for the heating unit and/or a
signal switch, that the at least one connecting element is connected by means of a
respective connecting conductor to a fixed contact component of one of the at least one
switch and that all the connecting elements, connecting conductors and connecting
members are arranged on one side of an axial plane, which is transverse to the

connecting plane, of the temperature sensor of the control means.

22.  Device according to any one of the preceding claims, characterised in that at least
one of the at least one connecting element, the associated connecting member, at least
one base body of a switch, or at least one mounting support for a temperature sensor of

the control means, is secured to the device base by an integrally formed fastening

extension which engages in an opening formed in the device base.

23.  Device according to any one of the preceding claims, characterised in that the at
least one connecting member is formed by at least one leg of a multiply bent connecting
body, Whic‘h is conductively fixed with a fastening leg separate from the connecting
member and that at least one flat tongue projects over a connecting side of the device

base and on whose flat side is fixed the fastening leg emanating from a bend.

24.  Device according to any one of the preceding claims, characterised in that the
device forms an assembly with a support body of the heating unit and that the device
base is positioned in spaced manner outside an outer circumferential surface of the
support body with the end face bounding an assembly gap for at least one fastening

member which is arranged for interlocking with a corresponding fastening member
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constructed integrally with a base body of the heating unit.

25.  Device according to any one of the preceding claims, characterised in that the at
least one connecting element is constructed for direct connection to orie end of the
associated heating element of the heating device, the associated heating element having
a connecting part for connection to the at least one connecting element which is
constructed in one piece with the remainder of the associated heating element and in

particular the connecting part has a substantially planar connecting face.

26.  Device according to any one of the preceding claims, characterised in that a
casing cover for the device base is positionally fixed relative thereto by engagement of
the device in the heating unit, that in particular the cover is at least partly constructed
in leaf spring-like manner and engages in at least one slot of the heating unit and that
the cover and device base are connected in positionally secured manner by a snap

connection of the cover and base to the heating unit.

27. A temperature detecting device substantially as hereinbefore described with

reference to the drawings.

DATED this 28th day of February, 1995
E.G.O. Elektro-Geriite Blanc u. Fischer
by DAVIES COLLISON CAVE

Patent Attorney for the Applicant
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ABSTRACT

TEMPERATURE DETECTING DEVICE

A device (1f), which is e.g. provided as an overheating protection means for
detecting the temperature on a heating device (4f), apart from a temperature
sensor (3f), also has an insulating connecting piece (20f) with all the
connecting elements (23f) necessary for the electrical connection of the
heating device (4f), in such a way that these connecting elements (23f),
following the fastening of the device (1f) to the heating device (4f), are
accessible directly adjacent to the outer circumference thereof and to the

associated face (31f) of a device base (19f), so as to produce the necessary
connections.

(cf. £ig. 12)
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