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(57) Abrégée/Abstract:

A heater assembly (10) includes a mounting structure (15), a securement structure (20), an Insulator support structure (25), a
conducting structure (35) and a terminal structure (30). The securement structure (20) cooperates with the Insulator support
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(57) Abrege(suite)/Abstract(continued):

structure (25) and the mounting structure (15) to releasably and fixedly secure the insulator support structure (25) to the mounting
structure (15). The terminal structure (30) Is coupled to the first portion of the conducting structure (35), and Is used to deliver
power to the conducting structure. The thermostat structure (40) is coupled to the conducting structure (35). The Insulator support
structure (25) Is configured to cooperate with both the terminal structure (30) and the thermostat structure (40) to fixedly support
the terminal structure (30) or the thermostat structure (40) in position.
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(57) Abstract: A heater assembly (10) includes a mounting structure (15), a securement structure (20), an insulator support structure
(25), a conducting structure (35) and a terminal structure (30). The securement structure (20) cooperates with the insulator support
structure (25) and the mounting structure (15) to releasably and fixedly secure the insulator support structure (25) to the mounting
structure (15). The terminal structure (30) is coupled to the first portion of the conducting structure (35), and is used to deliver power
o to the conducting structure. The thermostat structure (40) is coupled to the conducting structure (35). The insulator support structure
(25) is configured to cooperate with both the terminal structure (30) and the thermostat structure (40) to fixedly support the terminal

structure (30) or the thermostat structure (40) in position.
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Improved Insulator Support Structure For a Heater Assembly‘

Field of the Invention

The present invention relates in general to heater assemblies. In particular, the

present invention relates to heater assemblies with an 1mproved insulator support

structure.

Background of the Invention

It 1s known to use in-hine thermostats with electric heater assemblies whose
open coil elements are supported using ceramic insulators that are retained in position
by a metal rod completely or partially encircling each ceramic insulator. Insulators

supporting the in-line thermostats are themselves supported by metal rods as well.

Moreover, the metal rods supporting the insulators are welded to a metal frame.

Certain open coil electric heaters, however, have improved systems for

supporting the insulators retaiming the heater coils. One heater assembly includes

insulators held in place by metal clips welded to frame bars. Another heater assembly

includes insulators supported by metal clips chinched to T-shaped cross section frame

bars.

e

These heater assemblies, however, have limitations when using in-line
thermostats. For example, a limitation for the heater assembly having insulators
retained by clips welded to frame bars is that two different types of ceramic supports
are needed. As a result, the heater assembly includes two different types of insulators
and two different types of metal support clips. Special handling, specialized tboling

and fixtures, non-standard manufacturing procedures and increased inventories due to
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higher part counts, for example, result 1n higher manufacturing cost than otherwise

would be realized with more standardized parts.

The heater assembly 'having clips é]inched to T-shaped frame bars is subject to
these same limitations. Moreover, clips presently used to retain in-line thermostats
cannot be attached, In an operative manner, to .T-shaped cross section bars..
Accofding]y, heaters havin'g in-line thermostats and T-shaped éross section bars are

not presently feasible to manufacture because clips used to retain the in-line

thermostat cannot be mounted to the T-shaped cross section bars.

Summary

One embodiment of the present 1nvention provides a heater assembly,
including a mounting structure, a securement structure, an insulator suppoﬁ structure,
a conducting structure having a first- portion and a second portion, a terminal
structure, and a thermostat structure. The securement structure cooperates with the
insulator SUppbn structure and the mounting structure to releasably and ﬁ‘)'(ed]y secure
the insulator support sfructure to the mounting structure. The terrmmnal structure. 1s

\

coupled to the first portion of the conducting structure, and 1s used to deliver power to
the conducting structure. The thermostat structure 1s coupled to the second portion of

the conducting structure. The insulator support structure is configured to cooperate

with both the terminal structure and the thermostat structure to fixedly support the

terminal structure or the thermostat structure in position.
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Bnef Description of the Drawings
In the drawings, like reference numerals represent ‘similar parts of the
illustrated embodiments of the present invention throughout the several views and

wherein:
5 FI1G. 1 1s a top view of an embodiment of a heater assembly;

FIGS. 2A and 2B are a side view and a top view, reSpeétive]y, of an msulator
support structure in accordance with the embodiment of FIG. 1;
FIGS. 3A, 3B, and 3C afe a side view, a top view, aﬁd; an end view,
respectively, of an.insulator support structure in éccordaﬁce with the embodiment of
10 FIG. 1;
FIGS. 4A, 4B, and 4C are a front end view, a cross sectional view along line.
A-A of FIG. 4A, and a rear end view,.respectively, of a male ceramic spacer structure
in accordance with the embodiment of FIG. 1;
FIGS. 5A, 5B, and 5C are afront end view, a cross sectional view along line‘
15 A-A of FIG. 5A, and a rear end view, respectively, of a female ceramic spacér
structure 1n accordance ‘with the embodiment of FIG. 1;
FIG. 615 a side view of one embodiment of a welding clip;
F1G. 7 1s a side view of one embodiment of a clinching clip;

p

FIG. 8 1s a top view of one embodiment of a T-shaped bar;
20 FIG. 9 1s a side view of the clinching clip of FIG. 7 attached to the T-shaped

bar of FIG. §;

F1G. 10 is a top view of the clinching clip of FIG. 7 attached to the T-shaped

bar of FIG. & and the insulator support structure of FIG. 2A: and

FIG. 11 1s a top view of one embodiment of a terminal structure.

25
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etailed Description

FIG. 1 1illustrates a top view of one embqgliment of a heater assembly ‘10,
including a mounting structure 15, a securement structure 20, an insulator support
strucfure 25, a terminal structure 30, a conducting structure 35, and a thermostét

5 structure 40. The thermostat structure 40 may include an in-line thermostat structure.

The insulator support structure 25 includes a first portion 26, a second bortion
27, and a third portion 28 (see FIG. 2). The first portion 26 of the insulator support
structure 25 may include a center .portion'. The second portién 27 of the insulator
support structure 25 may include a first end portion, and a terminal receiving Opéning

10 29 formed therethrough. The third portion 28 of the insulator support structure 25 may
include a second end portion, and 5 conductor receiving opening 11 . formed
therethrough. The terminal receiving openming 29 and/or the conductor receiving
opening 11 of the insulator support structure 25 may extend to an outer edge portion
of the insulator support structure 25. The size of the insulator support structure 25

15 . may include the following measﬁrements (see FIGS. 2A and 2B): L1=0.450 in.';
L2=1.014 in.; L3=2.029 in.; L4=0.050 in.; L5=0.625 in.; L6=1.406 in.; L7=0.870 n.;
1.8=0.625 1n.; 1.9=0.395 in.; L10=0.125 in.; L11=0.070 1n.; and L12=0.208 1n.

The termmnal structure 30 includes a first portion 31, and a second portion 32

4

(see FIG. 1.1). The conducting structure 35 includes a first portion 36, and a second
20 portion 37 (see FIG. 1).

The securement structure 20 cooperates with the first portion 26 of the
insulator support structure 25 and the mounting structure 15 to releasably and fixedly
secure the 1sulator support structure 25 to the mounting structure 15. The securement
structure 20 (see FIGS. 6 éﬁd 7) may include a first portion 21 to engage with the first

25  portion 26 of the insulator support structure 25, and a second portion 22 to engage

4
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with the mounting structure 15. The first portion 21 and the second portion 22 of the
seéurement structure 20 may include a tab (e.g., a Q;ojectiOn). The first portion 26 of
the insulator support structure 25 may include a tab receiving opening 12 (see FIG. 2)

to recerve the tab 21. The second portion 22 of the securement structure 20 may be

> welded and/or clinched to the mounting structure 15.

FIG. 6 1llustrates one embodiment of a clip (e.g., a doub]e welding clip), and
FIG. 7 illustrates another embodiment of a clip (e.g., a double clinchiﬁg clip), each of
which may be used to secure a pair of insulator support structures 25 tb the mounting
structure 15. The securement structure 20, however, may include a double chip,
10 illustrated in FIGS. 6 and 7, and/or. a half é]ip, 1llustrated in FIG. 1. The hajf clip may
be used to secure a single insulator support structure 25 to the mounting structure '1 5.
The mounting structure 15 may include an outer surface having a. round- -
shaped cross section with respect to an axis of the mounting structure 15 (see FIG. 1).
As such, the second portion 22 (e.g., the tab 22) of the securement structure 20 may -
15  be welded to the outer surface of the mounting structure 15 (see FIGS. 1 and 6). Also, N
the mounting structure’ 15 may include an outer surface having a T-shaped cross
section with respect to an axis of the mounting structure 15 (see FIG. 8). As such, the
second portion 22 (e.g., the tab 22) of the securement structure 20 may be clinched -
and/or welded to tiae outer surface of the mounting structure 15 having the T-shaped
20 cross section (see FIGS. 7-10). In addition, the mopnting structure 15 may include a

frame rail, for example, containing the outer surface having the round-shaped (see

FIG. 1) and/or the T-shaped (see FIGS. 8-10) cross section with respect to an axis of

the frame rail. -

The tab 22 of -the securement structure 20 may include a bendable clinching

2> tab (see FIG. 7) that may be formed for clinching to the mounting structure 15 such

S
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as, for example, the tab receiving portion 16 of the mounting structure 15. The
bendable clinching tab 22 of the securement structure 20'may ‘nclude a T-shaped
structure containing a ridgé portion and a stem portion. The ridge portion of the

securement structure 20-may include a set of end portions that form bendable flaps

that are bendable around the mounting structure 15 (e.g., the tab receiving portion 16

of the mounting structure ! 5).

The second portion 27 of the insulator support structure 25 (see FIG. 2)
cooperates with the terminal structure 30 (see FIG. 1) to releasably and ﬁxédly secure
the terminal structure 30 to the insulator support structure 25. The terminal receiving

opening 29 may cooperate with the terminal structure 30 to releasably and fixedly

'secure the terminal structure 30 to the msulator support structure 25.

The terminal structure 30 may include an outer surface having at least one of a
first shaped cross section and a second shaped cross section with respect to an axis of
the terminal structure 30. The first shaped cross section may include one of round,
square, rectangujar and elliptical, and the second shaped cross section ﬁay include
another of the one of ro'un'_d, square, rectangular and elliptical. The second portion 27

of the insulator support structure 25 may receive the first shaped cross section and/or

the second shaped cross section.

/s

The third ponion 28 of the insulator support structure 25 cooperates with the
first portion 36 of the conducting structure 35 to re]easably.and fixedly secure the
conducting structure 35 to the insulator éupport structure 25. The conductor receiving
openming 11 may cooperate with the first portion 36 of the conducting structure 35 to

releasably and fixedly secure the conducting structure 35 to the insulator support

structure 25.
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The first portion 31 of the terminal structure 30 is coupled to the second
portion 37 of the conducting structure 35, and the second portion 32 of the terminal
structufe 30 1s coupled to the thermostat structure 40. The first portion 31 of thé;
terminal structure 30 may be coupled to the second portion 37 of the conducting
structure 35 by cnmping around the first portion 31 of the terminal structure 30 to the
second portion 37 of the conducting structure 35. The second portion 32 of the
terminal structure 30 may include a fastener receiving opening 33 formed

therethrough (see FIG. 11). The thermostat structure 40 may include a corresponding
threaded fastener receiving opening (not shown) formed therethrough. To couple the
termmnal structure 30 to the thermostat structure 40, then the terminal structure 30 may

be placed against the thermostat structure 40 with the fastener receiving openings in

alignment. A fastener 41 (e.g., threaded bolt) may be inserted through the fastener -

receiving opening 33 of the terminal structure 30 and threaded onto the threaded -

{-

fastener receiving opening of the thermostat structure 40 and tightened to couple the

terminal structure 30 to the thermostat structure 40.

The insulator support structure 25 then supports the thermostat structure 40

and the conducting structure 35 1n position.

An embodiment of a method for assembling the above-mentioned heater

/s
L

assembly 10 1s provided. The method secures, through the securement structure 20,

the insulator support structure 25 to the mounting structure 15. The method also

secures the terminal structure 30 and the conducting structure 35 to the insulator

support structure 25. The method further supports the thermostat structure 40 and the

conducting structure 35 in position using the insulator support structure 25.
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FIG. 1 illustrates a top view of another embodiment of a heater assembly 10,

including a mounting structure 15, a securement .§trpctufe 20, an nsulator support

str;zcture 45, a terminal structure 50, and a conducting st'mcture 35.

As described above, the securement structure 20 cooperétes with the mmsulator
support structure 45 and the mounting structure 15 to releasably and fixedly secure
the iﬁSulator suppqn structure 45 to the mounting structure 15.

The insulator support structure 45 includes a terminal receiving opening 29
-formed therethrough (see FIG. 3). The terminal structure 50 includeé an outer surface
having a first shaped cross section and/or a second shaped cross section with respect
to an axis of the terminal structufe 50, anc‘l" it is coupled to.the conducting structure 35.

The terminal receiving opening 29 of the msulator suppoi't' structure 45 cooperates

with the terminal structure 50 to releasably and fixedly secure the terminal structure

50 to the insulator support structure 45. The terminal receiving opening 29 may be

~constructed and arranged to recerve the first shaped cross- section and the second

shaped cross section of ;he terminal structure 50. The first shaped cross sectjon may
include one of round, s'quare, rectangular and elliptical, and the second shaped cross
section may include another of the one of round, square, rectangular apd elliptical,
The size of the ,insu-]ato; support structure 45 may include the following
measuremeﬁts (see; FIGS. 3A and 3B): L30=0.870 in.; L31=0.132 1n.; 1.32=0.395 1n.;
1.33=0.625 in.; L34=0.070 in.; L35-;0.050 in.; L36=0.156 1n,; L37x0.689 ip.;
1.38=1.004 in.; and L39=0.208 1n.

The insulator support structure 45 may be.coup]ed to a spacer structure 55
(e.g., a male ceramic spacer (see F1G. 4) énd/or a female ceramic spacer (see FIG. 3))
to function as a support for a terminal structure delivering electrical power to a

conducting structure. As such, the spacer structure 55 may include a terminal

8
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receiving opening 56.formed therethrough. To secure the terminal structure 50 to the
insﬁlator support structure 45, then the spacer st’fm':turé 55 is placed against the
insulator support structure 45 with the terminal receiving opening 56. of the spacer
structure 55 and the terminal receiving opening 29 of the mnsulator support structure
45 1n a]ignmeni, and the terminal structure 50 is inserted through the terminal
receiw‘;i.ng openings. The terminal structure 50 (see FIG. 1) may include a projection
51 to engage with the spacer structure 50 to secure the terminal structure 50 to the

insulator support structure 45. FIG. 1 1llustrates the heater assembly -including a

female ceramic spacer, illustrated in FIG. 5.

An .embodiment of a xﬁethod for assembling the above-mentiqned heater
assembly ]O is provided. The method secures, through the securement structuré 20,
the insulator support structure 45 to the mounting structure 15. The terminal structure

50 is coupled to the conducting structure 35. The method then secures the terminal

structure 50 to the insulator stnpport structure 45.

FIG. 1 illustrates a-top view of a further embodiment of a heater éssembly 10,

~including a mounting $tructure 15, a securement structure 20, an insulator support

structure 25, 45 (e.g., the insulator support structure 25 and/or the 1nsulator support
structure 45, both of which may inclpde a terminal receiving opening 29 formed
therethmugh), a cronducting 'siructure 35, a terminal structure 50, and a thermostat
structure 40. The conducting structure. 35 includes a first portion 38 and a second
portion 37. The thermostat structure 40 may include an in-line thermostat structure.
As described above, the securement structure 20 (e.g., a clipping structure)
cooperates with the msulator support structure 25, 45 and the mounting structure 15 to

releasably and fixedly secure the insulator support structure 25, 45 to the mounting

structure 19.
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The terminal structure 50 is coupled to the first portion 38 of the conducting
structure 35 to deliver power to the conducting structure 35. The thermostat structure
40 1s directly or indirectly coupled to the second portion 37 of the conducting

structure 35 (see, for example, above).

The insulator support structure 25, 45 is constructed and arranged to cooperate

with both the terminal structure 50 and the thermostat structur‘e 40 to suppoﬁ (e.g.,
fixedly support) the terminal structure 50 and/or the thermostat structure 40 1n
position. The terminal structure 50 and/or the thermostat structure 40 may include an
outer surface having a first shaped cross section and/or a second shaped cross section
with respect to an axis of the terminal structure 50 and/or the thermostat structure 40,
The insulator support structure 25, 45 may be constructed and arranged to cooperate
with the first shaped cross section and the second shaped cross section. The ﬁrsf

shaped cross section may include one of round, square, rectangular and elliptical, and

the second shaped cross section may include another of the one of round, square,

rectangular and elliptical.

An embodiment of a method for assembling the above-mentioned heater
assembly 10 is provided. The method secures, though the securement structure 20, the
insulator support structure 25, 40 to the mounting structure 15. The terminal structure
50 and the thenn‘(l)stat structure 40 are coupled to the conducting structure 35. The
method then supports the terminal structure 50 and/or the thermostat structure 40 1n
position using the. insulator support structure 25, 40. '

Thus, the heater assembly 10 may include an 1n-line thermostat, and in'su]ator
support- structures, where the insulator suppért structures may be of one type and/or

may be retained by clips welded to frame bars and/or chinched to T-shaped frame bars

of the heater assembly 10. Also, the heater assembly 10 allows for the clips to be of

10
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one type, like the insulator support structures. As such, the heater assembly 10 allows,
for example, for the use of more standardized parts and 'n'lanufacturing pfocedures,
and thereby the heater assembly 10 may be manﬁfactured at a reduced cost, 'compared
to presently known heater assemblies.

FIG. 1 then illustrates one embodiment of a heater assembly 10, for example,”
using half clips 20 (see, for example, FIG. 6, which 1llustrates 'é double we]diﬁg chip)
welded to frame bars 15. Other embodiments are also possiblé, for example, using
half clips 20 (see, for example, FIG 7, which. illustrates a ‘doub‘le clinching chip)
clinched to T-shaped cross section frame bars 15 (see FIGS. 8-10), with flat bushings

and/or point suspension msulators supporting the heating element co1l 35 (e.g.,

electric heating coil).

FIGS. 2A and 2B illustrate one embodiment of a double ended flat 1nsulator
25 having a first end with a first slot, a second end with a second slot, and a center-
portion with two slots (e.g., rectangular slots-at opposite edges of the center portion).

On the other hand, FIGS. 3A, 3B, and 3C illustrate one embodiment of a .sing]e ended

flat insiilator 45.

The two opposed, center slots allow the ceramic’ insulators 25, 45 to be
retained, for example, by either of the embodiments of clips illustrated 1n FIGS. 6 and
7. The clip 20 of i;ig. 6 a]]owé an insulator to be supported, for example, to a frame
bar by welding. The clip 20 of FIG. 7; on the other hand, allows an 1nsulator to be
supported, for example, to a.frame bar by clinching. Half clip versions of FIGS. 6 and
7 may also be used.

The slots (e.g., closed and/or open slots) in the ends of the flat insulators of
FIGS. 2 and 3 may be uséd, for example, for various functions. For instance, a slot

may accept different types of terminal configurations such as a round cross section

11
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threaded terminal, a round cross section threaded terminal with a square shoulder
and/or a flat blade terminal (e.g., a thermostat mounting blade terminal (see FIG. 11)).
Also, the slot may allow the insulator to function as a support for a thermostat (e. g.,
an in-line thermostat) or as a ceramic to support a terminal delivering electrical power
to a heating element. The flat insulators may be coupled to a spacer ceramic (see
FIGS. 4 and 5) to function as a terminal support for delivering electrical power.

The size, shape, material, and/or arrangement of the mounting structure 15, the
securement structure 20, the insulator support structure 25, 45, the terminal structure
30,50, the conducting structure 35, and/or the thermostat structure 40 may be varied
according to the preference of a user of the heater assembly 10. Also, an open coil
electric heater may include an in-line thermostat that may be directly or indirectly
mounted to a frame member by welding and/or clinching to a T-shaped cross section
of the frame member. A flat ceramic may include a first opening on one end of the
ceramic that is multifunctional (see, for example, above). The flat ceramic may also
Include two slots on opposite sides of a center portion of the ceramic for accepting
clips for supporting the ceramic to the frame. Moreover, the ceramic may include a
second opening on another end of the ceramic for supporting a helical wound
resistance wire.

U.S. Patent No. 6,509,554, entitled "Support Clips and Insulators for Use in

Electric Heaters and Electric Heaters Containing Same," U.S. Patent No. 6,596,974,

entitled "Support Apparatus for Resistive Coils and Insulators in Electric Heaters,"
and U.S, Patent No. 6,433,318, entitled "Electric Heater Assembly with In-Line

Thermostat.”" are relevant to the invention disclosed herein.

12
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The foregoing .presentation of the described embodiments. 1S pfovided to
enable any person skilled in the art to make or u:v,e_the present invention. Various
rﬁodiﬁcaﬁons to these embodiments are possible, and the generic principles presented
herein may be applied to other embodiments as well. As such, the present invention 1s
not intendéd to be limited to the embodiments shown above, and/or any particular

configuration of structure but rather is to be accorded the widest scope consistent with

the principles and novel features disclosed 1n any fashion heremn.

13
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Claims
1. A heater assembly comprising:

a mounting structure;

a securement structure,

an insulator support structure, including a first portion, a second portion, and
a third portion;

a terminal structure, including a first portion, and a second portion;

a conducting structure, including a first portion, and a second portion; and

a thermostat structure,

wherein the securement structure is constructed and arranged to cooperate
with the first portion of the insulator support structure and the mounting structure to
releasably and fixedly secure the insulator support structure to the mounting structure,

wherein the second portion of the insulator support structure is constructed
and arranged to cooperate with the terminal structure to releasably and fixedly secure the
terminal structure to the insulator support structure,

wherein the third portion of the insulator support structure is constructed and
arranged to cooperate with the first portion of the conducting structure to releasably and
fixedly secure the conducting structure to the insulator support structure,

wherein the first portion of the terminal structure is constructed and arranged
to be coupled to the second portion of the conducting structure, and the second portion of
the terminal structure is constructed and arranged to be coupled to the thermostat structure,
and

wherein the insulator support structure is constructed and arranged to support
the thermostat structure and the conducting structure in position.

2. The heater assembly of claim 1,
wherein the first portion of the insulator support structure includes a center
portion of the insulator support structure,
wherein the second portion of the insulator support structure includes a first
end portion of the insulator support structure, and
wherein the third portion of the insulator support structure includes a second
end portion of the insulator support structure.

3. The heater assembly of claim 1,
wherein the second portion of the insulator support structure includes a
terminal receiving opening formed therethrough, and
wherein the terminal receiving opening is constructed and arranged to
cooperate with the terminal structure to releasably and fixedly secure the terminal structure
to the insulator support structure.

4. The heater assembly of claim 3, wherein the terminal receiving opening of the
insulator support structure is constructed and arranged to extend to an outer edge portion of

the insulator support structure.

5. The heater assembly of claim 1,
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wherein the third portion of the insulator support structure includes a
conductor receiving openingformed therethrough, and

wherein the conductor receiving opening is constructed and arranged to
cooperate with the first portion of the conducting structure to releasably and fixedly secure
the conducting structure to the insulator support structure.

6. The heater assembly of claim 5, wherein the conductor receiving opening of
the insulator support structure is constructed and arranged to extend to an outer edge
portion of the insulator support structure.

7. A heater assembly comprising:

a mounting structure;

a securement structure;

an insulator support structure, including a terminal receiving opening formed
therethrough;

a terminal structure, including an outer surface having at least one of a first
shaped cross section and a second shaped cross section with respect to an axis of the
terminal structure; and

a conducting structure,

wherein the securement structure is constructed and arranged to cooperate
with the insulator support structure and the mounting structure to releasably and fixedly
secure the insulator support structure to the mounting structure,

wherein the terminal structure is constructed and arranged to be coupled to
the conducting structure, and

wherein the terminal receiving opening of the insulator support structure is
constructed and arranged to cooperate with the terminal structure to releasably and fixedly
secure the terminal structure to the insulator support structure, and to receive the first
shaped cross section and the second shaped cross section.

8. A heater assembly comprising:

a mounting structure;

a securement structure;

an insulator support structure;

a conducting structure, including a first portion and a second portion;

a terminal structure; and

a thermostat structure,

wherein the securement structure is constructed and arranged to cooperate
with the insulator support structure and the mounting structure to releasably and fixedly
secure the insulator support structure to the mounting structure,

wherein the terminal structure is constructed and arranged to be coupled to
the first portion of the conducting structure, and to deliver power to the conducting structure,

wherein the thermostat structure is constructed and arranged to be coupled to
the second portion of the conducting structure, and
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wherein the insulator support structure is constructed and arranged to
cooperate with the terminal structure and the thermostat structure to fixedly support one of
the terminal structure and the thermostat structure in position.

9. The heater assembly of any one of claims 1, 7, or 8, wherein the securement
structure includes a first portion to engage with the first portion of the insulator support
structure, and a second portion to engage with the mounting structure.

10.  The heater assembly of claim 9,
wherein the first portion of the securement structure includes a tab, and

wherein the first portion of the insulator support structure includes a tab
receiving opening, constructed and arranged to receive the tab.

11. The heater assembly of claim 9,
wherein the second portion of the securement structure includes a tab, and
wherein the mounting structure includes a tab receiving portion, constructed

and arranged to receive the tab.

12. The heater assembly of claim 9, wherein the second portion of the
securement structure is welded to the mounting structure.

13. The heater assembly of claim 9, wherein the second portion of the
securement structure includes a bendable clinching tab, constructed and arranged for
clinching to the mounting structure.

14.  The heater assembly of claim 13,
wherein the mounting structure includes an outer surface having a T-shaped

cross section with respect to an axis of the mounting structure, and
wherein the bendable clinching tab of the securement structure is clinched to

the outer surface of the mounting structure having the T-shaped cross section.

15.  The heater assembly of claim 13, wherein the bendable clinching tab of the
securement structure includes a T-shaped structure containing a ridge portion and a stem
portion.

16.  The heater assembly of claim 15, wherein the ridge portion of the securement
structure includes a set of end portions, constructed and arranged to form bendable flaps
that are bendable around he mounting structure.

17. The heater assembly of claim 9, wherein the second portion of the
securement structure is constructed and arranged to be welded to and to be clinched to the

mounting structure.

18. The heater assembly of claim 9, wherein the mounting structure includes a
frame rail.
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19.  The heater assembly of claim 1 or 8, wherein the thermostat structure
includes an in-line thermostat structure.

20.  The heater assembly of claim 1,
wherein the terminal structure includes an outer surface having at least one of

a first shaped cross section and a second shaped cross section with respect to an axis of the
terminal structure, and

wherein the second portion of the insulator support structure is constructed
and arranged to receive the first shaped cross section and the second shaped cross section.

21. The heater assembly of claim 8,
wherein at least one of the terminal structure and the thermostat structure

includes an outer surface having at least one of a first shaped cross section and a second
shaped cross section with respect to an axis of the at least one of the terminal structure and
the thermostat structure, and

wherein the insulator support structure is constructed and arranged to
cooperate with the first shaped cross section and the second shaped cross section.

22. The heater assembly of any one of claims 7, 20, and 21,
wherein the first shaped cross section includes one of round, square,
rectangular and elliptical, and
wherein the second shaped cross section includes another of the one of
round, square, rectangular and elliptical.

23.  The heater assembly of claim 8, wherein the securement structure includes a
clipping structure.

24. A method for assembling a heater comprising:

securing, through a securement structure, an insulator support structure to a
mounting structure; and

securing a terminal structure and a conducting structure to the insulator
support structure; and

supporting a thermostat structure and the conducting structure in position
using the insulator support structure,

wherein the insulator support structure includes a first portion, a second
portion, and a third portion,

wherein the terminal structure includes a first portion, and a second portion,

wherein the conducting structure includes a first portion, and a second
portion,

wherein the securement structure is constructed and arranged to cooperate
with the first portion of the insulator support structure and the mounting structure to
releasably and fixedly secure the insulator support structure to the mounting structure,
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wherein the second portion of the insulator support structure is constructed
and arranged to cooperate with the terminal structure to releasably and fixedly secure the
terminal structure to the insulator support structure,

wherein the third portion of the insulator support structure is constructed and
arranged to cooperate with the first portion of the conducting structure to releasably and
fixedly secure the conducting structure to the insulator support structure, and
wherein the first portion of the terminal structure is constructed and arranged to be coupled
to the second portion of the conducting structure, and the second portion of the terminal
structure is constructed and arranged to be coupled to the thermostat structure.

20. The method of claim 24,
wherein the first portion of the insulator support structure includes a center
portion of the insulator support structure,
wherein the second portion of the insulator support structure includes a first
end portion of the insulator support structure, ana
wherein the third portion of the insulator support structure includes a second
end portion of the insulator support structure.

26. The method of claim 24,
wherein the second portion of the insulator support structure includes a
terminal receiving opening formed therethrough, and
wherein the terminal receiving opening is constructed and arranged to
cooperate with the terminal structure to releasably and fixedly secure the terminal structure
to the insulator support structure.

27. The method of claim 24,
wherein the third portion of the insulator support structure includes a
conductor receiving openingformed therethrough, and
wherein the conductor receiving opening is constructed and arranged to
cooperate with the first portion of the conducting structure to releasably and fixedly secure
the conducting structure to the insulator support structure.

28. A method for assembling a heater comprising:

securing, through a securement structure, an insulator support structure to a
mounting structure;

coupling a terminal structure to a conducting structure; and

securing the terminal structure to the insulator support structure,

wherein the insulator support structure includes a terminal receiving opening
formed therethrough,

wherein the terminal structure includes an outer surface having at least one of
a first shaped cross section and a second shaped cross section with respect to an axis of the
terminal structure,

wherein the securement structure is constructed and arranged to cooperate
with the insulator support structure and the mounting structure to releasably and fixedly
secure the insulator support structure to the mounting structure, and
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wherein the terminal receiving opening of the insulator support structure Is
constructed and arranged to cooperate with the terminal structure to releasably and fixedly
secure the terminal structure to the insulator support structure, and to receive the first
shaped cross section and the second shaped cross section.

29. A method for assembling a heater comprising:

securing, though a securement structure, an insulator support structure to a
mounting structure;

coupling a terminal structure and a thermostat structure to a conducting
structure; and

supporting one of the terminal structure and the thermostat structure in
position using the insulator support structure,

wherein the conducting structure includes a first portion and a second portion,

wherein the securement structure is constructed and arranged to cooperate
with the insulator support structure and the mounting structure to releasably and fixedly
secure the insulator support structure to the mounting structure,

wherein the terminal structure is constructed and arranged to be coupled to
the first portion of the conducting structure, and to deliver power to the conducting structure,

wherein the thermostat structure is constructed and arranged to be coupled to
the second portion of the conducting structure, and

wherein the insulator support structure is constructed and arranged to
cooperate with the terminal structure and the thermostat structure to fixedly support one of
the terminal structure and the thermostat structure in position.

30. The method of any one of claims 24, 28, and 29, wherein the securement
structure includes a first portion to engage with the first portion of the insulator support
structure, and a second portion to engage with the mounting structure.

31. The method of claim 30,
wherein the first portion of the securement structure includes a tab, and
wherein the first portion of the insulator support structure includes a tab
receiving opening, constructed and arranged to receive the tab.

32. The method of claim 30,
wherein the second portion of the securement structure includes a tab, and
wherein the mounting structure includes a tab receiving portion, constructed
and arranged to receive the tab.

33. The method of claim 30, wherein the second portion of the securement
structure is welded to the mounting structure.

34. The method of claim 30, wherein the second portion of the securement

structure includes a bendable clinching tab, constructed and arranged for clinching to the
mounting structure.
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35. The method of claim 34,
wherein the mounting structure includes an outer surface having a T-shaped
cross section with respect to an axis of the mounting structure, and
wherein the bendable clinching tab of the securement structure is clinched to
the outer surface of the mounting structure having the T-shaped cross section.

36. The method of claim 30, wherein the second portion of the securement
structure is constructed and arranged to be welded to and to be clinched to the mounting
structure.

37. The method of claim 24,
wherein the terminal structure includes an outer surface having at least one of
a first shaped cross section and a second shaped cross section with respect to an axis of the
terminal structure, and
wherein the second portion of the insulator support structure is constructed
and arranged to receive the first shaped cross section and the second shaped cross section.

38. The method of claim 37,
wherein the first shaped cross section includes one of round, square,
rectangular and elliptical, and

wherein the second shaped cross section includes another of the one of
round, square, rectangular and elliptical.

39. The method of any of claims 31, 32, and 38.
wherein the first shaped cross section includes one of round, square,
rectangular and elliptical, and
wherein the second shaped cross section includes another of the one of
round, square, rectangular and elliptical.

40.  The method of claim 29, wherein the securement structure includes a clipping
structure.
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