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There Is disclosed an electrically resistance insulator for use in supporting a helical heater coll at seven locations on the coll.
"he Insulator Is supported from a support structure and has a pair of arms that extend from the base for supporting the heater
coll. The arms have an intermediate slot and two Iinwardly extending notches at the bottom of the arms. The notches and the
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convolutions of the one axial side of the coil. The heater coll Is held In place reducing bowing of the heater coil above the
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ELECTRICAL RESISTANCE HEATER INSULATOR
ABSTRACT OF THE DISCLOSURE

There 1s disclosed an electrically resistance insulator for use in
supporting a helical heater coil at seven locations on the coil. The
insulator 1s supported from a support structure and has a pair of arms that
extend from the base for supporting the heater coil. The arms have an
intermediate slot and two inwardly extending notches at the bottom of the
arms. The notches and the intermediate slot support three consecutive
convolutions of the coil relative to the insulator at one axial side of the
coill. The arms of the insulator further have shoulders which provide a
widened slot area and defined lug portions at the upper parts of the arms.
The width of the lug portions taper outwardly to permit for two adjacent
convolutions of the heater coil to be supported on opposing sides of each
of the lug portions. Since two lug portions are prov'ided, one for each
arm, the heater coil 1s supported at four locations consecutive coil
convolutions by the lug portions of the insulator. The lug portions extend
beyond the shoulder to support the four coil convolutions at convolutions
diametrically opposed and interleaved with the three consecutive coil
convolutions of the one axial side of the coil. The heater coil 1s held in

place reducing bowing of the heater coil above the insulator.
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ELECTRICAL RESISTANCE HEATER INSULATOR

FIELD OF THE INVENTION

This imvention relates to an electrical resistance i1nsulator for

supporting a heater coil 1n a heater assembly.
BACKGROUND OF THE INVENTION

Various types of electrical insulators have been constructed in the
past to support heater coils within an electric heater assembly suitable for
use in many applications and 1n particular for use in an electrically heated
clothes dryer. In such heater assemblies, the heater coils are mounted

directly to supporting arms of the insulator which in turn 1s mounted to a

heater assembly support.

One example of an insulator 1s disclosed in U.S. patents 4,531,017
1ssued July 23, 1985 and 4,675,511 1ssued June 23, 1987, both by Jimmy
Sherrill. These patents disclose an electrical insulator having two support
arms spaced apart and that extend from a base. The arms have inchned
outer guide surfaces that provide the shape of an arrowhead for the
insulator. The outside inclined guide surfaces have inwardly directed
notches. The arrowhead insulator also has a central slot between the
arms with a notch at the bottom of the slot adjacent the base and
horizontally aligned with the two side notches. The insulator supports

the coil at three consecutive coil convolutions. An important feature of
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this insulator is that the upper ends of the guide surfaces are smaller than
the distance between the outer convolutions of the coil and the distance
between the bottoms of the notches in the sidewalls. This allows the coil
to be firmly placed into the elongated slot and adjacent coil convolutions
to be spread over the inclined outer guide surfaces and sprung back into
place in the inwardly directed side notches. While this arrowhead design
provides a support for a heater coil that may be readily mounted to the
insulator, there 1s a problem associated with the coil flexing relative to
the insulator during operation. This occurs due to the cyclic heating and
cooling of the heater coil during operation. When the heater coil is
heated 1t has a tendency to expand. This expansion places stresses on the
coil at the insulator. Consequently, the heater coil has a tendency to flex
upwardly or outwardly between the insulators causing the adjacent
convolutions of the heater coill diametrically opposed to those
convolutions supported by the insulator to flex toward each other during
a heating cycle. During repeated heating cycles the coils have a tendency
to be mechanically fatigued and break at locations adjacent the mnsulator.

Also, the heater coil has a tendency to expand touching adjacent metallic

parts and then breaking.

Another similar insulator 1s shown 1n U.S. patent 4,628,189
which issued December 9, 1986 to Michael Danko. The electrical
resistance insulator 1s similar to that disclosed in the atorementioned U.S.
patents 4,531,017 and 4,675,511, however the slope or arcuate angle of
the side guide surface relative to the side notch 1s greater than that
disclosed in the aforementioned U.S. patents. Further, the central slot 1s
tapered. Danko discloses that preferably the distance between the tips of

the arrowhead and the ends of the sidewall notches 1s somewhat greater
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than half the diameter of the coil. The central slot 1s located to be
slightly off center from the horizontal direction of the convolutions of the
coll held in the side slots. This creates a reverse bending in the coil
which counteracts any bowing in the heater coil outwardly during a
heating cycle. However, the heater coil 1s still supported at three
locations relative to the insulator on one diametrical side of the coil
which allows stresses to be placed on the outer convolutions of the
heating coil adjacent the msulator causing them to flex and provide a

localized area on the coil that 1s subject to fatigue and failure.

There is a need to provide an electrical resistant insulator that
supports a helically wound heater coil and prevents the heater coil from
moving at the convolutions of the heater coil diametrically opposed from
the convolutions of the heater coil normally supported by the electrical

insulator while still permitting for simple assembly of the heater coil onto

the insulator.

SUMMARY OF THE INVENTION

[t 1s theretor an object of the present invention to provide an
electrical resistant insulator that supports a helically wound heater coil

and reduces bowing or flexing of the coil about the insulator.

In accordance with the present invention an electrical insulator has
a body portion having a pair of supporting arms that extend outwardly
from the body portion. The body portion 1s mounted to a support
structure and the arms support the coil at seven coil locations relative to
the msulator. This 1s accomplished by supporting the coil at adjacent
convolutions of the coil that are diametrically opposed and interleaved
with coil convolutions that are also supported by the insulator. The coil

is supported at three adjacent convolutions at one diametrical side ot the
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coll and the coil 1s supported at four adjacent convolutions at the other
diametrically opposed side of the coil. The three supported coil

convolutions are interleaved with the four supported diametrically

opposed coil convolutions.

In accordance with the invention, the pair of arms have
confronting 1nside surfaces spaced apart from each other that detine an
elongated central slot that extends outwardly from the base. The central
slot supports the coil at a first coil supporting location between the arms
and adjacent the base. The arms also further have inclined outside
surfaces that extend outwardly from the base and taper inwardly towards
the slot. The arms each have an inwardly directed notch extending in
from the inclined outside surface adjacent the base for receiving and
supporting the coil at second and third coil supporting locations. It
should be understood that the first, second and third coil supporting
locations are located on the same diametrical side of the coil, are adjacent
to each other as adjacent convolutions in the coil, and are separated
approximately by the pitch of the coil. The arms of the insulator further
include a stepped out shoulder that is formed in the confronting inside
surface and extends away from the central slot to define a widened slot
portion. Each shoulder may be slopped upwardly and outwardly from
the slot. The arms have extending beyond the shoulder a lug portion that
includes the confronting inside surface of the arm, extends towards an
outer end of the lug portion and continues to extend back along the
inclined outside surface. The lug portion has a width between the
confronting inside surface and the inclined outside surface that
corresponds to the pitch of the coil such that two adjacent convolutions of

the coil abut the lug portions whereby the lug portions support the coil at
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four additional coil supporting locations. These four additional coil
supporting locations support four consecutive convolutions of the coil
which are located diametrically opposed or opposite from the first,
second and third coil supporting positions. The four additional coil
supporting locations have the first, second and third coil supporting
locations 1nterleaved between them at one half coil turn. In this manner,
the coil 1s supported at diametrically opposed and interleaved
convolutions of the coil such that the insulator supports the coil from
contracting, expanding or bowing over the insulator due to the coil

cycling through heating and cooling cycles.

Preferably, each of the arms has a first length between the
inwardly directed notch and the outer end of the lug portion that 1s
greater than the diameter of the coil. The arm preterably has a second

length between the inwardly directed notch and the shoulder that 1s less

than the diameter of the coil.

Preterably, the lug portion tapers outwardly or widens along the
inclinded side surface as the lug portion extends from the outer end
towards the base such that the width of the lug portion increases.
Preferably, the coil 1s supported on the lug portion between the inwardly
directed notch and the outer end of the lug adjacent the shoulder. The
distance between the inwardly directed notch and the central slot
preferably corresponds to the pitch of the coil. Preferably, the distance
between the width of the lug portions where the coil 1s supported equals
or 1s slightly less than the pitch of the coil. By being slightly less than the

pitch of the coil, the lug portion is forced out into engagement against the

coil convolutions.
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In accordance with an aspect of the present invention there is
provided an electrical resistant insulator for use in a heater having a
support structure for supporting the heater coil at seven coil locations in
spaced relation from the support structure wherein the helically wound
heater coil has a predetermined diameter and a predetermined pitch
between adjacent convolutions of the heater coil. The insulator
comprises a base adapted to be mounted to the support structure and a
pair of arms extending from the base for supporting the heater coil. The
arms have confronting inside surfaces spaced apart from each other that
define an elongated central slot that extends outwardly from the base.
The central slot supports the coil at a first coil supporting location
between the arms and adjacent the base. The arms each have an inclined
outside surface that extends outwardly from the base and tapers inwardly
towards the central slot. The arms each have an inwardly directed notch
extending 1n from the inclined outside surface adjacent the base for
receiving and supporting the coil at second and third coil supporting
locations. The improvement in the insulator comprises the confronting
inside surfaces of the arms each having a stepped shoulder extending
away from the central slot to define a widened slot portion. The arms
each have a lug portion that extends from the shoulder outwardly of the
base to an outer end thereof. The confronting inside surface of the arm
extends along the lug portion to the outer end which n turn extends into
the inclined outside surface. Each said lug portion has a width between
the confronting inside surface and the inclined outside surface that
widens to correspond to the pitch of the coil such that two adjacent
convolutions of the coil abut the lug portions whereby the lug portions

support the coil at four additional supporting locations.
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BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the nature and objects of the present

invention, reference may be had to the accompanying diagrammatic

drawings 1n which:

Figure 1 1s an elevation view showing the positioning of heating
coil around the perimeter of a dryer support wall and held in place by the

electrical resistance nsulator of the present invention;
Figure 1A 1s an enlarged view of a portion of Figure 1;

Figure 2 1s a front elevation view of the electrical resistance

insulator;

Figure 3 is a side view of the electrical resistance insulator; and,

Figure 4 1s a front partial elevation view of the electrical resistance

insulator of Figure 1 showing the heater coil supported on the insulator.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

In Figures 1 and 1A, a cylindrical type heater assembly such as
used 1n a clothes dryer 1s shown generally at 10. It should be understood
that the present invention may find application in other types of heater
assemblies while the preferred application 1s for a clothes dryer. The
heater assembly 10 has a support structure or wall 12 with a peripheral
wall 16 and a im 14 extending around its edges. In the embodiment
shown 1n Figure 1 four securing bolts 20a,b,c and d respectively, are
shown for further retaining the heater assembly 10 in place relative to the
dryer. Two helically wound heater coils 22 extends around the perimeter
of support wall 12. One end of the coils 22 1s connected to a power
source via terminals 24, and the other end 1s connected to terminals 26.

Heater coils 22 are retained in position by a series of heater coil electrical



10

15

20

25

CA 02308763 2000-05-18

- 8 - CWC-177

resistance insulators 28 that are secured to the support wall 12. The

msulators typically comprise a ceramic material.

Reterring to Figures 2 and 3 the electrical resistance insulator 28 is
shown. Insulator 28 has a base portion 30 having opposing slots 32 into
which the support wall 12 of the heater assembly 10 1s inserted. This
permits the msulator 28 to be supported relative to the support structure

or wall 12.

The 1nsulator 28 1s further provided with a pair of arms 34. The
arms 34 include confronting inside surfaces 36 that are spaced apart from
cach other to define an elongated central slot 38. Slot 38 extends
outwardly from the base 30. The arms 34 each have an inclined outside
surface 40 that extends outwardly from the base 30 and tapers inwardly
towards 1t’s central slot 38. The arms 34 each have an inwardly directed

notch 42 that slopes upwardly and into the arm 34 from the inclined

outside surface 40.

The confronting inside surfaces 36 of the arms 34 each have a
stepped shoulder 44 that extends away from the central slot 38 to define a
widened slot portion in the area designated 46. The arms 34 each have a
lug portion 50 that extends from the shoulder 44 outwardly of the base 30
to an outer end 52 thereof. The confronting inside surtace 36 of the arms
34 extends along the lug portion 50 to the outer end 52 which in turn
extends into the inclined outside surface 40. It should be understood that
the step of the shoulder 44 1s shown to be at an angle of approximately 45
degrees. This step could be a 90 degree step or any angle suitable for the

purposes of the present invention that will be described hereatter.

Each of the lug portions 50 has a width 56 (Figure 4) between the

confronting inside surface 34 and the inclined outside surface 40 that
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corresponds to the pitch 60 of the coil 22. As the coil 22 is inserted
onto the insulator 28, the two adjacent convolutions 66 of the coil 22
are retained by slightly outward pressure associated with the width
56 of the lug portions 50. As a result, four consecutive coils
convolutions of the heater coil are supported by the two lugs as
shown in Figure 4 and indicated by the reference numerals 71, 72,
73 and 74.

As the coil is inserted onto the insulator 28, three convolutions
of the coil as indicated at 79, 80 and 81 are held or located within the
notches 42 and the central slot 38. The convolutions 79, 80 and 81
are diametrically opposed to the convolutions 71, 72, 73 and 74 and
the convolutions 79, 80 and 81 are interleaved or intermediate of the
convolutions 71, 72, 73, and 74 by 1/2 the coil pitch. Consequently,
the arms 34 of the insulator capture the three convolutions 79, 80
and 81 of the heater coil 22 and prevent bowing of the heater coil
with respect to the insulator at convolutions 71, 72, 73 and 74.

To reinforce the insulator at the bridge area in the arm and
base between the inwardly directed side notches 42 and the central
slot 36, the insulator has reinforcing ribs 88 located on opposing
sides of the insulator as shown in Figure 3 and as shown in Figure 4.

In order to prevent the coil 22 from bowing with respect to the
insulator 28, the arms 34 have first length L1 (Figure 2) between the
outer end 52 of the lug portion 50 and the inwardly directed notch 42
which is greater than the diameter D (Figure 4) of the coil 22.
However in order to support the coil 22, the length L2 (Figure 2) of
the arms 34 between the shoulder 44 and the inwardly directed slot
42 is less than the diameter "D" of the coill.
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Certain preferred embodiments of the invention have been
described 1n detail. From a reading of this disclosure, obvious
modifications will be evident to those skilled in the art without departing
from the spirit of the invention disclosed or from the scope of the

5 appended claims.



10

15

20

25

CA 02308763 2000-05-18

- 11 - CWC-177

What I claim is:

1. An electric heater comprising:

a support structure;

a helically wound heater coil having a predetermined diameter and
a predetermined pitch between adjacent convolutions of the heater coil:
and,

an electrically resistant insulator supporting the heater coil at seven
coll locations in spaced relation from the support structure, the insulator
comprising:

a base adapted to be mounted to the support structure;

a pair of arms extending from the base for supporting the heater
cOll,

the arms having confronting inside surfaces spaced apart from
each other that define an elongated central slot that extends outwardly
from the base, the central slot supporting the coil at a first coil supporting
location between the arms and adjacent the base,

the arms each having an inclined outside surface that extends
outwardly from the base and tapers inwardly towards the central slot, the
arms each having an inwardly directed notch extending in from the
inclined outside surface adjacent the base for receiving and supporting
the co1l at second and third coil supporting locations, and wherein:

the confronting inside surfaces of the arms each have a stepped
shoulder extending away from the central slot to define a widened slot
portion,

the arms each having a lug portion that extends from the shoulder

outwardly of the base to an outer end thereof, the confronting inside
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surface of the arm extending along the lug portion to the outer end which
In turn extends into the inclined outside surface, and

each said lqg portion having a width between the confronting
inside surface and the inclined outside surface that widens to correspond
to the pitch of the coil such that two adjacent convolutions of the coil
abut the lug portions whereby the lug portions support the coil at four
additional coil supporting locations.

2. The electric heater of claim 1 wherein each of the arms has
a first length between the inwardly directed notch and the outer end of
the lﬁg portion that i1s greater than the diameter of the coil and wherein
each arm has a second length between the inwardly directed notch and
the shoulder that 1s less than the diameter of the coil.

3. The electric heater of claim 2 wherein the coil abuts each
said lug portion on the confronting inside surface and the inclined outside
surface thereof.

4, The electric heater of claim 1 wherein the width of each lug
portion increases from the outer end along the inclined outside surface
and the coil 1s supported by each said lug portion between the outer end
of the lug portion and the shoulder.

5. The electric heater of claim 4 wherein the width of each said
lug portion widens to correspond to the pitch of the coil adjacent and
slightly beyond the shoulder.

6. The electric heater of claim 5 wherein each of the arms has
a first length between the inwardly directed notch and the outer end of
the lug portion that is greater than the diameter of the coil and wherein
each arm has a second length between the inwardly directed notch and

the shoulder that is less than the diameter of the coil.
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7. The electric heater of claim 6 wherein the coil abuts each
said lug portion on the confronting inside surface and the inclined outside
surface thereof.

8. The electric heater of claim 7 wherein the distance between
each said inwardly directed notch and the central slot corresponds to the
pitch of the coil.

9. An electrical resistant insulator for use in a heater having a
support structure for supporting the heater coil at seven coil locations in
spaced relation from the support structure wherein the helically wound
heater coil has a predetermined diameter and a predetermined pitch
between adjacent convolutions of the heater coil, the insulator
comprising:

a base adapted to be mounted to the support structure;

a pair of arms extending from the base for supporting the heater
coil,

the arms having confronting inside surfaces spaced apart from
each other that define an elongated central slot that extends outwardly
from the base, the central slot supporting the coil at a first coil supporting
location between the arms and adjacent the base,

the arms each having an inclined outside surface that extends
outwardly from the base and tapers inwardly towards the central slot, the
arms each having an inwardly directed notch extending in from the
inclined outside surface adjacent the base for receiving and supporting
the coil at second and third coil supporting locations, and wherein:

the confronting inside surfaces of the arms each have a stepped

shoulder extending away from the central slot to define a widened slot

portion,
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the arms each having a lug portion that extends from the shoulder
outwardly of the base to an outer end thereof, the confronting inside
surface of the arm extending along the lug portion to the outer end which
in turn extends into the inclined outside surface, and

each said lug portion having a width between the confronting
Inside surface and the inclined outside surface that widens to correspond
to the pitch of the coil such that two adjacent convolutions of the coil
abut the lug portions whereby the lug portions support the coil at four
additional coil supporting locations.

10.  The electrical resistant insulator of claim 9 wherein each of
the arms has a first length between the inwardly directed notch and the
outer end of the lug portion that is greater than the diameter of the coil
and wherein each arm has a second length between the inwardly directed
notch and the shoulder that is less than the diameter of the coil.

11.  The electrical resistant insulator of claim 10 wherein the coil
abuts each said lug portion on the confronting inside surface and the
inclined outside surface thereof.

12.  The electrical resistant insulator of claim 9 wherein the
width of each lug portion increases from the outer end along the inclined
outside surface and the coil is supported by each said lug portion between
the outer end of the lug portion and the shoulder.

13.  The electrical resistant insulator of claim 12 wherein the
width of each said lug portion widens to correspond to the pitch of the
coil adjacent the shoulder.

14.  The electrical resistant insulator of claim 13 wherein each of
the arms has a first length between the inwardly directed notch and the

outer end of the lug portion that is greater than the diameter of the coil
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and wherein each arm has a second length between the inwardly directed
notch and the shoulder that is less than the diameter of the coil.

15.  The electrical resistant insulator of claim 14 wherein the coil
abuts each said lug portion on the confronting inside surface and the
inclined outside surface thereof.

16. The electrical resistant insulator of claim 15 wherein the
distance between each said inwardly directed notch and the central slot
corresponds to the pitch of the coil.

17. The electrical resistant insulator of claim 16 wherein the
insulator has reinforcing ribs located extending from the base to the arms

on opposing sides of the insulator and between the central notch and the

inwardly directed notch.
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