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This invention relates to electrical heating units where-
in the heating resistor extends lengthwise within and is
electrically insulated from a tubular sheath which is bent
in the form of a flat winding, as for example in a flat
spiral form such as commonly used for surface heating
units of electric ranges, the invention having reference
more particularly to the mounting of the ends of such
heating unit,

Such heating units, and especially range surface heat-
ing units, are usually pivotally mounted to swing upward-
1y from the normal position of use in order to afford ac-
cess to the underside of the heating unit and to parts
underneath the heating unit, and it is customary. ot make
such pivotal connection to the sheath at or in the vicinity
of the place where the resistor terminals project there-
from so -that the conductors, which are ¢onnected to the
terminals to supply current to the resistor, do not inter-
fere with and are not appreciably affected by the pivotal
movement of the heating unit.

Such heating units, however, are subjected to a wide
range of temperature change which causes lengthwise
expansion and contraction of the sheath, and as differen-
tial expansion and contraction occurs at the inner and
outer sides respectively of the convolutions or bends of
the winding, the latter tends to expand and comtract in
the plane in which it is bent and accordingly it is im-
portant that the ends of the sheath be free to move rela-
tively so as to avoid distorting strains which would other-
wise be imposed on the unit. )

To permit such freedom of the sheath ends to move
relatively the heating unit of Tuttle Patent 2,508,582 has
the flat winding thereof resting loosely on a supporting
spider and the resistor or resistors are arranged in the
sheath so that the terminals are at one end of the sheath,
and the heating unit is pivotally mounted at that end of
the sheath, the other end thereof being remote from and
unattached to the pivotal mounting and thus freely mov-
able in the expansion and contraction of the heating unit.

The pivotal mounting of that Tuttle patent also has
the advantage that the end portion of the sheath extends
axially of and constitutes a part of the pivoting structure
or hinge and the terminals extend from the pivoted sheath
end in an axial direction and sufficiently close to the
axis of pivotal movement so that in the pivotal move-
ment of the heater the conductors connected to the ter-
minals are merely subjected to a slight twist and no bend-
ing of the conductors occurs which might eventually cause
breakage thereof.

In someé cases, however, and especially in heating units
having a sheath of small diameter, it is desirable or even
necessary to provide terminals at each end of the sheath
and in such cases it not only is necessary to locate both
ends of the sheath at the place of pivotal mounting for
connection of the current supply conductors to the termi-
nals at both ends of the sheath, but it is also.important
to support both ends of the sheath at the place of pivotal
mounting as the small diameter sheath does not have
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sufficient rigidity to maintain the desired flat winding
shape without such support at both ends thereof.

Unless, however, the thus supported ends are free to
move relatively in a direction to accommodate the dif-
ferential expansion and contraction of the inner and outer
sides respectively of the convolutions or bends of the
winding, objectionable distorting strains are imposed on
the heating unit.

The principal objects of the present invention are to
provide an improved pivotal mounting of the opposite
ends of a tubular sheathed heating unit; to hold both
ends of the sheath in a manner to positively maintain the
winding of the heating unit in the desired flat form; to
permit relative movement of the pivoted opposite ends
in conformity with the expansion and contraction of the
heating unit; to provide a conjoint mounting of the sheath
ends which is simple and convenient; to locate the sheath
ends within and axially of the hinge and with the current
supply conductors connected to the terminals at a place
where bending of the current supply conductors is mini-
mized; and to provide a hinge mounting which is adapted
to accommodate the sheath ends of a heating unit com-
posed of several sheath sections, these and other objects
being accomplished as pointed out more particularly
hereinafter and as shown in the accompanying drawings
in which: .

Fig. 1 is a top view of a heating unit assembly con-
structed in accordance with the present invention;

Fig. 2 is a side view of the heating unit assembly of
Fig. 1 with portions broken away at the hinge to show
details of the construction;

Fig. 3 is a view taken on the line 3—3 of Fig. 2 looking
at the terminal end of the heating unit when the latter
is in the normal operating position;

Fig. 4 is a sectional view on the line 4—4 of Fig. 2;
and

Fig. 5 is a view similar to Fig. 4 but showing the illus-
trated parts in the position they occupy when the heating
unit is tilted upwardly to the upraised position.

Heating units of the type to which this invention re-
lates are used extensively in electric ranges, especially
as surface heating units therecf, and it is customary to
incorporate the heating unit in an assembly. which in-
cludes a mounting ring by which the heating unit is sup-
ported in or at an opening in the range top. i

Such assembly is shown in the accompanying drawings
in which the reference numeral 10 indicates the heating
unit as a whole and 11 the mounting ring, a portion of
the range top being also shown at 12 which has an open-
ing 13 therethrough in which the assembly is mounted.

The mounting ring 11 has a skirt portion 14 which ex-
tends downwardly through the range top opening 13 and
is provided at the bottom with a drip pan 15 which slopes
inwardly to a central cpening 16, and said ring 11 is
provided at the top with an annular flange or rim 17
which extends around the upper end of the skirt portion
14 and rests on the portion of the range top %2 around
the opening 13 {o support the assembly.

The drip pan 15, which serves also as a heat reflector
for the heating unit thereabove, may be made as an in-
tegral part of the ring 13 or as a separate part and re-
movable from the ring as is well known in the art, the
latter form being shown in the drawing, and the center
opening 16 thereof serves not only for drainage but also
for ventilation of the interior of the ring.

Heating units of electric ranges are sometimes made of
a single sheathed section or heating element, for example,
as shown in Tuttle Patent 2,368,051, which is bent into
the desired flat winding form, whereas others are made of
several sheathed sections or heating elements, for example,
as shown in Tuttle Patent 2,467,348, each having bent
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portions or coils arranged conjointly to form the flat wind-
ing.

The latter form of heating unit is shown ‘herein having
twe sheathed sections or heating elements which are indi-
cated as a whole respectively at 18 and 19 and cach is
formed with ceils, which are indicated respectively at
1% and 199, and are intercalated with the coils. of the
other sheathed section or heating element so that con-
jeintly they constitute the fHat winding of the heating unit,

Each of said heating elements 18 and 32 combrizes a
tubular sheath 29 having a heating resistance 23 extend-
ing lengthwise therein and embedded in cempacted elec-
trical insulaticg material 22 in 2 manner well knows in
the art, and each resistance 21 is provided at each end
with a terminal which extends ontwardly throush and is
insulated from the respective end portion of
29 thereof and projects sufficiently therebeyond for
ment thereto of conduciors through which current is sup-
plied to that resistor.

The aforesaid end portions of the sheath 29 of the heat-
ing element 1
the ferm
24 and the end porticns of the sheath 29 of the heating
element 19 are indicated respectively at 27 and 28 and
the terminals therein are indicated respectively at 29 and
39.

The winding, composed of the intercalated cojls 182
24 1%, is located within the mounting ring 11 at the
top thereof so that it projects sufficiently above the mount-

Ing ring as shown in Fig. 2 to support a pan or uiensil
thereon, and is supported on, but unattachad to, a spider
3% which is removably mounted within the ring 11.

This spider 31 comprises three arms 32, 33 and 34 the
inner ends of which are securely connected to one an-
other underneath an atiached center disk to which the
spider indicating reference numeral is applied and the
outer ends of the arms 32 and 33 rest on shculders 35
whicl are pressed inwardly from the skirt portion 14 of
the mounting ring 1. The other spider arm 34 has a
reduced tongue extension 36 (see Fig. 2) at the other
end which is engaged in and projects through an opening
37 in the skirt portion 14 to support the outer end of
said arm 34, the arrangement being such that when the
tongue extension 36 is engaged in the opening 37 the outer
ends of the arms 32 and 33, by reason of their confine-
ment within the skirt portion 14, are positioned by the
tongue 35 engagement with the opening 37 to be sup-
poried on and retained against displacement from the
shoulders 35.

'The flat winding of the present heating wnit, comprising
the iniercaiated coils 182 and 199, is hinged to swing up-
wardly from its normal position on the swider 31 to a
ubstantially upright positicn at one side of the mounting
ring 13 and in substantially the same manmer as ihe
heating usnit swings upward!y in Tuttle Patent 2,506,554,
it being an important feature of the present invention,
however, that the sheath section or sections of the heat-
ing unit have terminals at both ends thereof and both
ends of said section or sections are held, at the placs
of piveting, in a manner to retain the coils of the winding
guite firmly in the form of a flat winding and these
sheathed ends extend conjecintly in the same direction at

s also an important feature that although the op-
end portions of the sheath or sheaths are held at
inge location in a manner to provide sufficiently
tanrtial support theerof to maintain the heating unit
certainty in the flat winding form, the opposite

1

the sheath or sheaths are relatively moy-

of

rection to compensate for and permit free-

sipansion and contraction of the coils of the

winding that occurs in the changes of temperature to
which the ceils are subjected.

This is accomplished in the illustrated structure by lc-
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cating all of the end portions 23, 24, 27 and 28 at the
periphery of the windings 182, 192, and at the same periph-
eral place, and extending these ends conjointly and in the
same direction tangentially from the winding and down-
wardly through an opening 38 in the skirt pertion 14
o a place outside said skirt portion and below the level
of the mouating ring flange 17 and the range top 12 and
pivotally mounting these ends at the latter place in a
manner which permits at least one end of each- heating
tement I8 and 19, although hingedly mounted, to move:
in a directicn to compensate for the expansion’ apd’ con-
traction of the coils 182 and 192,

The ends 23 and 24 are merely continued tangentiall
in parallel relation from the respective coils 182 and 192,
as shown in Fig. 1, and both at a corresponding down-
ward slope through the opening 38, the slope of both
being the same as the slope of the end 23 in Fig. 2, where-
as the other ends 24 and 28 are brought over underneath
the coils 188 and 192, as indicated respectively at 39 and.
49, to the place at the periphery of the winding: where:
the ends 23 and 27 extend tangentiaily and slope down-
wardly therefrom, and said ends 24 and 28 extend: like-
wise tangentially and downward underneath the ends 23
and 27 in parallel relation therewith and through the.
opening 38.

These end portions 23, 24, 27 and 28, beyond the open-
ing 38, extend through and are mounted in a tubular
sleeve 41 which is journaled to rotate in a bearing which
is mounted on the skirt portion 14 at the exterior thereof,

The said bearing is composed of two parts one of
which, indicated at 42, is of substantially the same Iength.
as the sleeve 41, as shown in Fig. 2, and of. rectangular
shape in cross section but open at one side, s shown.in
Fig. 3. The other part of the said bearing, as shown: at
43, is a plate which closes the open side of the bearing
part 42 and these bearing parts 42 and 43 are conjointly
secured to a bracket 44 which in turn is secured to the
outer side of the skirt portion 14 so as to hold the bearing
42, 43 at an inclination corresponding to the siope. of
the ends 23, 24, 27 and 28 and in the line of tangency
of the said ends with respect to the winding 18°, 192,

The bracket 44 is provided with flanges 45 which con-
form to and are preferably spot weided as at 46 to-the
skirt portion and said bracket has other flanges 47 to which
the bearing parts 42 and 43 are secured by screws 48, as
shown in Figs. 2 and 3.

The width of the bearing opening between. the plate
and the opposite side of the bearing part 42 is such as
to confine the sleeve 41 quite ciosely therebetween, as
shown in Fig. 3, but in the vertical direction the sleeve
41 is Ioosely cenfined in the bearing opening, as also
shown in Fig. 3, to permit sufficient tilting of the heating
unit ends 23, 24, 27 and 28 in the direction of thejr
length to insure that the coils 18® and 19 lie flat on the
supporting spider 31 when the heating unit is in the nor-
mal position of operation.

The sleeve 41, which is journaled in the beariung 42, 43
as aforesaid, is of such internal diameter that the heat-
ing unit ends 23, 24, 27 and 28 loosely occupy the in-
terior thereof, the upper ends 23 and 27, however, being
clamped securely to the top of the sleeve by a clamping
member 49 which underlies said ends 23 and 27, and has
threaded engagement with a screw 50 which extends
downwardly through the top of the sieeve 41 and between
the ends 23 and 27 and serves in conjunction with the
clamping member 49 to hold the ends 23 and 27 firmly
in a fixed position in the sleeve 41.

The said ends 24 and 28 are, however, loosely contained
in the bottom of the sleeve 41 and not only are free to
move longitudinally therein but have sufficient latitude of
sidewise movement in any direction so that there is no
cramping or binding thereof in the sleeve 41 which might
interfere with the freedom of longitudinal movement.

Thus, although the respective ends 23 and 27 of the
heating elements 18 and 19 are fixed in the pivoted sleeve
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41 and the respective ends 24 and 28 are confined and
held sufficiently by said sleeve 41 to contribute substantial
support of the heating unit, the said ends 24 and 28 are
sufficiently free so that they are movable relatively with
respect to the fixed ends 23 and 27 and in a manner to
respond tc expansion and contraction of the heating unit
under the changes of temperature to which it is subjected.
The principal expansion and contraction of the heating
unit is in the plane of the coils 182 and 19* and, although

the ends 24 and 28 and the sleeve 41 are inclined with 1

respect to that plane, the freedom of movement of the
ends 24 and 28 in the sleeve 41 is such that their permis-
sible movement is not solely in the direction of their
length but sufficiently sidewise so that at their acute angu-
larity to the plane of the coils 18 and 19, their movement
is substantially in accord with the expansion and con-
traction of the heating unit,

The heating unit ends 23 and 27 are further secured
to the sleeve 4% and held in line therewith by an arm 5%
which is secured at its lower end to the sleeve and pro-
jects from the upper end thercof between the ends 23
and 27 and at its upper end is secured thereto,

The clamping member 49 extends only part way. of the
length of the sleeve 4%, as shown in Fig. 2, and the arm
51, which is of plate stock disposed in a vertical plane,
has its lower end enlarged as indicated at 52 and extend-
ing diametrically acress the upper end of the sleeve 41
beyond the clamping member 49 with the heating unit
ends 23 and 24 at one side of said porticn 52 and the
heating unit ends 27 and 28 at the other side thereof.
This portion 52 is secured in the sleeve 41 by a lug 53 at
the top therecf which is engaged in an opening 54 in the
wall of the sleeve.

The arm 51 is continued a considerable distance be-
yond the upper end of the sleeve 41 between the heating
unit ends 23 and 27 and at the upper end has a pin 55
extending therethrough which is welded as at 56 and £7
respectively to the underside of the heating unit ends
23 and 27.

To prevent endwise movement of the sleeve 41 in the
bearing 42, 43 the screw 56 by which the heating unit
ends 23 and 27 are clamped in the sleeve, is provided
with an elongated head 58 which projects through a trans-
verse slot 5¢ of the bearing part 42, this slot 59 being
so located and of such length to permit the necessary
rotation of the sleeve 41 in the bearing 42, 43 for swing-
ing the heating unit 1§ from the normal horizontal posi-
tion on the spider 31 to an upright substantxally vertical
position at the side of the mounting ring il

Preferably a latch is prov1dm to safely retain the heat-

. ing unit in the upraised position, and for this purpose the
bearing part 42 is formed at its upper end with a spring
tongue 60 which extends part way around the group of
heating unit ends 23, 24, 27 and 28 immediately beyond
the upper end of the sleeve 41 and has a bent tang portion
61 at the free end thereof arranged toc engage over one
lateral edge -of the enlargement 32 of the arm 51, as
shown in Fig. 5, when the heating unit 1§ is in the upright
position and by such engagement to hoid the heating unit
against accidental displacement from said upraised posi-
tion thereof.

For operation of the heatmrr unit 10, current supply
conductors are connected to the outer exposed ends of
the terminals 25, 26, 2% and 3% which are located in
close proximity to the axis of pivotal movement of the
sleeve 41 in the bearing 42, 43 and by reason thereof
there is only a slight twist of said current supply con-
ductors when the heating unit is swung to and from the
upraised position and bending of the conductors is avoid-
ed which might eventually cause breakage thereof.

While I have shown and described my invention in a
preferred form as applied to a surface heating unit with
two tubular sheathed heating elements, it is to be un-
derstood that it is applicable to heating units other than
those for range surface heating and to heating units com-
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prising more or less than two tubular sheathed elements
and that various other changes and modifications may be
made without departing from the principles of the inven-
tion, the scope of which is to be determined by the ap-
pended claims.

What is claimed is:

1. An electric heating unit comprising at least one elon-
gated tubular sheath containing a heating resistance which
is electrically insulated from the sheath and has termi-
nals at the opposite ends of the sheath, said tubular
sheath being in the form of a flat winding which is
free to expand and contract in the plane of flatness there-
of upon changes of temperature of the heating unit, and

said sheath having the opposite end portions thereof ex- -

tending correspondingly in side by side relation in a sub-
stantially tangential direction from approximately the
same place at the periphery of the winding and con-
jointly pivoted to a support on an axis which extends in
the direction of the length of said opposite end portions
the direction in which the -said sheath ends extend and
the axis on which they are conjointly pivoted being suffi-
ciently near to horizontal to cause the winding to swing
upwardly from a horizontal plane position to a position
in an upwardly extending plane.

2. An electric heating unit comprising at least one
elongated tubular sheath containing a heating resistance
which is electrically insulated from the sheath and has
terminals at the opposite ends of the sheath, the said tu-
bular sheath being bent in the form of a flat winding which
is free to and expands and contracts in the plane of flat-
ness thereof upon changes of temperature of the heating
unit. and causes movement of said opposite ends rela-
tively to one another in a direction of approximate paral-
lelism with said plane, said sheath having opposite end
portions thereof extending correspondingly in side by side
relation in a substantially tangential direction from ap-
proximately the same place at the periphery of the wind-
ing and at a moderate slope obliquely downward from
the aforesaid plane in a direction corresponding general-
ly to the direction of said relative movement of said op-
posite ends and conjointly pivoted to a support on a piv-
otal axis which extends in the direction of the length of
said opposite end portions permitting the winding to swing
upwardly from a horizontal plane to an upwardly extend-
ing plane,

3. An electric heating unit comprising at least one
elongated tubular sheath containing a heating resistance
which is electrically insulated from the sheath and has
terminals at the opposite ends of the sheath, the said tu-
bular sheath being bent in the form of a flat winding
which is free to and expands and contracts in the plane
of flatness thereof upon changes of temperature of the
heating unit and causes movement of said opposite ends
relatively to one another in a direction of approximate
parallelism with said plane, said sheath having the oppo-
site end portions thereof extending correspondingly in
side by side relation in a supstantially tangential direc-
tion from approximately the same place at the periphery
of the winding and at a moderate slope obliquely down-
ward from the aforesaid plane in a direction correspond-
ing generally to the direction of said relative movement
of said opposite ends and conjointly piveted to a sup-
port on a pivotal axis which extends in the direction of
t_he length of said opposite end portions, said end por-
tions which are inclined downwardly as aforesaid being
pivoted at one side of the plane of the winding on an
aygis which is sufficiently near to horizontal to permit the
winding to swing upwardly from a horizonta] plane to an
upwardly extending plane.

4. An electric heating unit comprising at least one
elongated tubular sheath containing a heating resistance
which is electrically insulated from the sheath and has
terminals at the opposite ends of the sheath, the said
tubular sheath being bent in the form of a flat winding
which is free to and expands and contracts in the plane
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of flatness thereof upon changes of temperature of the
heating unit and causes movement of said opposite ends

relatively to one ancther in a direction of approximate:

parallelism- with said plane, said sheath having the oppo-
site end portions thereof eztending substantially tangen-
tially in side by side relation in the same direction from
approximately the-same place at the periphery of the wind-
ing in a direction corresponding generally to the direc-
tion of said relative movement of said cpposite ends and
conjointly pivoted to a support on a pivotal axis which
extends in the direction of the length of said opposite
end porticns;, one ¢f said end portions beimg firedly
secured relatively to sald pivotal axis and the other of
said end portions being free to move relatively to said piv-
otal axis in substantially the direction in which the sheath
ends are caused to move relatively to cne another by
the-aforesaid expansion and contracticn of the fiat wind-
ing.

5. An electric heating unit comprising at least one
elongated tubular sheath containing a heating resistance
which is electrically insulated from the sheath and has
terminals at the cpposite ends of the sheath, said tubu-
lar sheath being in the form- of a flat winding which is
free to expand and contract in the plane of the flatness
thereof upon changes of temperature of the heating unit,
said sheath having the opposite end portions thereaf ex-
tending correspondingly in side by side relation in 2 sub-
stantially tangential direction from approximately the
same place at the periphery of the winding and at o mod-

erate slope obliquely downward from the aforesaid plane ~

and said opposite end portions being-contained in and con-
jointly pivoted in a bearing and extending in the direc-
tion of the length of the pivotal axis thereof which is
sufficiently near to horizontal to permit the winding to
swing upwardly from a horizontal plane to an upwardly
extending plane.

6. An electric heating unit comprising at least one

elongated tubular sheath containing a heating resistance

which is electrically insulated from the sheath and has
terminals ‘at the opposite ends of the sheath, said tubu-
lar sheath being in the form of a flat winding which is
free to expand and contract in the plane of the flatness
thereof upon changes of temperature of the heating unit,
said sheath- having the opposite end porticas thereof ex-
iencing substantially tangentially in side by side el
in the seme direction from approximately the same
at the periphery of the windiig, site end po
being within end extending len of a sleeve wi
turnable in a bearing and caz o posite cnd portions
being fixed in said sleeve and the other end portion free
to move therein.

7. An electric heating unit comprising a plurality of
elongated tubular sheaths each having coils thereof of

flat spiral shape intercalated with coils of another of :

said sheaths and conjointly constituting a flat winding,
each sheath containing a heating resistance which is elec-
trically insulated frem the respective sheath and has. ter-
minals at the respective opposite ends of the sheath, all
of said sheaths having the oppesite end portions thercof
extending substantially tangentially in the same direc-
tion frem approximately the same place at the periphery
of the winding and all of said end portions being in side
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by side relation to one another and contained in a sleeve
which is turnable in a bearing, one of the opposite end
portions of each sheath being fixed in the sleeve and the
other opposite end portion of each sheath being free to
move in the sleeve. .

8. An electric heating unit comprising a plurality of
elongated tubular sheaths each having coils thereof of flat
spiral shape intercalated with coils of another of said
sheaths and conjointly consituting a flat winding, each
sheath containing a heating resistance which is electrical-
ly insulated from the respective sheath and has terminals
at the respective opposite ends of the sheath, a mounting
for said heating unit having an cpening at the top there-
of in which said winding is located and having a skirt
porticn extending downwardly around said winding, and
2 spider within said mounting on which said winding rests
and to and from which the winding is freely movable, all
said sheaths having the opposite end portions thereof ex-
tending substantially tangentially in the same directicn
from approximately the same place at the periphery of
the winding through said skirt portion and therebeyond
all of said end porticns being in side by side relation
to one another and contained in a sleeve which is turn-
able in a bearing which is mounted on the exterior of said
skirt portion; one of said opposite end portions of each
sheath being fixed in the sleeve and the other opposite
end portion of each sheath being free to move in the
sleeve. :

9. An electric heating unit comprising at least one
elongated tubular sheath containing a heating resistance
which is electrically insulated from the sheath and has
terminals at the opposite ends of the sheath, the said
sheath being bent in the form of a flat spiral having a
plurality of coils in the same plane and including a large
outer coil and a small inner coil within the confines and
approximately central of the outer coil, the outer coil
having one end portion of the sheath continuing in a tan-
gential direction therefrom and rectilinear and the inner
coil having a longer end portion at the other end of the
sheath extending downwardly from the inner coil at one
side thereof and outwardly at a lateral curvature reverse
to that of said side of the inner coil and terminating in
a rectilinear portion which is paired with and extends in
the same direction as and in substantially paralle]l side
by side relation to and is engaged with the other recti-
linear portion in a bearing to turn conjointly therein with
said other rectilinear portion, the said paired rectilinear
sheath end portions being sufficiently near to horizontal
to provide a hinge connection on a pivotal axis' which
is sufficiently near to horizontal to permit the winding to
swing upwardly from a horizontal plane to an upwardly
extending plane.
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