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ABSTRACT

A thermostat retention strap member including a thermostat housing, a
thermostat positioned in the thermostat housing and upwardly extending from an
upper surface of the thermostat housing, a first electrical cable extending into

5 afirst end of the thermostat housing, a second electrical cable extending into a
second end of the thermostat housing, a retention strap extending from a first side
of the thermostat housing, a retention strap receptacle positioned on a second side
of the thermostat housing, wherein the retention strap is adapted to extend around
a water pif)e such that when the retention strap is extended through the retention

10 strap receptacle the thermostat is in engagement with the water pipe
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THERMOSTAT RETENTION STRAP MEMBER

FIELD

The present disclosure relates to the field of providing a thermostat to control a heating cable
for freeze protection of water pipes. More particularly, the present disclosure is directed to a
strap for maintaining a thermostat in contact with a water pipe. The water pipe may be used to

direct water to residential or agricultural type applications.

BACKGROUND

It is important for the thermostat to be in contact with the water pipe to monitor the temperature
of the water pipe. If the temperature falls toward a freezing temperature, i.e. 32 degrees
Fahrenheit, a heating cable is energized to warm the pipe and keep it from freezing. If the
thermostat comes out of contact with the water pipe, an inaccurate temperature reading of the
water pipe will occur which may result in a frozen pipe and cause a hazardous situation. Further,
if the thermostat is out of contact with the water pipe, the temperature of the thermostat will not
be the same as the actual temperature of the pipe and could result in unnecessary energization

of the heating cable and eventual overheating of the
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pipe and heating cable materials. In the past, electrical tape was used to secure
the thermostat to the water pipe. However, over time the electrical tape can
degrade and cause a loose connection between the thermostat and the water pipe.
In some cases, installers would even overlook installing the electrical tape to
5 attach the thermostat to the pipe. Therefore, it would be desirable to provide an

improved, veasy—to-use device for securing the thermostat to the water pipe.
SUMMARY

The present embodiments advantageously provide a thermostat retention strap
member that is used to secure a thermostat to the water pipe. Several different
10  thermostat retention strap designs are provided. In a first embodiment, a “zipper”
strap design is employed. The “zipper” strap extends from a thermostat housing
and has teeth that extend through a strap receptacle on the thermostat hqusing
which secures the ‘strap into tight engagement around the water pipe. In a second
embodimeint, a beaded strap is employed. The beaded strap extends from a
15  thermostat housing and beads on the strap extend through a strap receptacle on
the thermostat housing which secures the strap into tight engagement around the
water pipe. In a third embodiment, a “keyhole” strap design is employed. In this
design, the strap extends from a thermostat housing and includes a number of
holes such that one of the holes on the strap extends over an extension on the

20  thermostat housing to secure the strap into tight engagement around the water

pipe.
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In one aspect, a thermostat retention strap member is provided including a
thermostat housing, a thermostat positioned in the thermostat housing and
upwardly extending from an upper surface of the thermostat housing, a first
electrical cable extending into a first end of the thermostat housing, a second
S electrical cable extending into a second end of the thermostat housing;  a
retention strap extending from a first side of fhe thermostat housing, a
retention strap receptacle positioned on a second side of the thermostat housing,
wherein the retention strap is adapted to extend around a water pipe such that
when the ‘retention strap is extended through the retention strap receptacle the

10 thermostat is in engagement with the water pipe

In another aspect, a thermostat retention strap member is provided inc]uding a
thermostat housiﬁg, a thermostat positioned in the thermostat housing and
upwardly ‘qxtending from an upper surface of the thermostat housing, a first
electrical cable extending into a first end of the thermostat housing, a second
15  electrical cable extending into a second end of the thermostat housing,  a
retention strap extending from a first side of the thermostat housing, a
retention strap receptacle positioned on a second side of the thermostat housing,
wherein the retention strap is adapted to extend around a water pipe such that

when the retention strap is extended through the retention strap receptacle the

20 thermostat is in engagement with the water pipe

In a further aspect, a method is provided comprising the steps of: (i) providing a

thermostat retention strap member including a thermostat housing, a thermostat
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positioned in the thermostat housing and upwardly extending from an upper
surface of ;the thermostat housing, a first electrical cable extending into a first end
of the thermostat housing, a second electrical cable extending into a second end
of the thermostat housing, a retentidn strap extending from a first side of the

5  thermostat housing, a retention strap receptacle positioned on a second side of the
thermostat housing, wherein the retention strap is adapted to extend around.a
water pipe such that when the retention strap is extended through the retention
strap receptacle the thermostat is in engagement with the water pipe; (ii)
extending the retention strap over the water pipe; and (iii) extending the retention

10 strap through the retention strap receptacle to position the thermostat in

engagement with the water pipe.

Inyeta fﬁrfher aspect, a method is provided comprising the steps of: (i)
providing a thermostat retention strap member including a thermostat housing, a
thermostat positioned in the thermostat housing and upwardly extending from an

15  upper surface of the thermostat housing, a first electrical cable extending into a
first end o;"‘ the thermostat housing, a second electrical extending into a second
end of the thermostat housing, a retention strap extending from a first side of the
thermostat housing, a retention strap receptacle positioned on a second side of the
thermostat housing, wherein the retention strap is adapted to extend around a

20  water pipe'such that when the retention strap is extended through the retention
strap rccept’acle the thermostat is in engagement with the water pipe; (ii)

extending the retention strap over the water pipe; and (iii) extending the retention

Date Regue/Date Received 2020-10-29



10

15

20

strap through the retention strap receptacle to position the thermostat in engagement with the

water pipe.

In another aspect, there is provided a thermostat retention strap member comprising: a
thermostat housing; a thermostat positioned in the thermostat housing and upwardly extending
from an upper surface of the thermostat housing; a first electrical cable extending into a first
end of the thermostat housing; a second electrical cable extending into a second end of the
thermostat housing; a retention strap extending from a first side of the thermostat housing, the
retention strap having a plurality of holes; an extension positioned on a second side of the
thermostat housing; wherein the retention strap is adapted to extend around a water pipe such
that when one of the holes of the retention strap is extended over the extension the thermostat
is in engagement with the water pipe; wherein the holes on the retention strap have a first
portion with a first width and a second portion with a second width which is less than the first

width.

In another aspect, there is provided a method comprising the steps of: providing a thermostat
retention strap member including a thermostat housing, a thermostat positioned in the
thermostat housing and upwardly extending from an upper surface of the thermostat housing,
a first electrical cable extending into a first end of the thermostat housing, a second electrical
cable extending into a second end of the thermostat housing, a retention strap extending from
a first side of the thermostat housing, the retention strap having a plurality of holes, an
extension positioned on a second side of the thermostat housing, wherein the retention strap is
adapted to extend around a water pipe such that when one of the holes of the retention strap is
extended over the extension the thermostat is in engagement with the water pipe; extending

the retention strap over the water pipe; and extending the retention strap such that one of the

5
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holes extends over the extension to position the thermostat in engagement with the water pipe;
wherein the holes on the retention strap have a first portion with a first width and a second

portion with a second width which is less than the first width.

Sa
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BRIEF DESCRIPTION OF THE FIGURES
Figure 1A is a perspective view of thermostat retention strap member 100.

Figure 1B is a side view of thermostat retention strap member 100 shown in
Figure 1A, with thermostat 160 positioned within thermostat housing 120

5 engaged with water pipe 110..
Figure 1C is another perspective view of thermostat retention strap member 100.

Figure 1D is a perspective view of thermostat retention strap member 100

illustrating retention strap 130 being extended around water pipe 110.

Figure 1E is a perspective view of thermostat retention strap member 100 after

10 retention strap 130 has been extended through retention strap receptacle 132.

Figure 1F is a top view of thermostat retention strap member 100 with retention
strap 130 éxtending from thermostat housing 120 with thermostat 160 positioned

within thermostat housing 120.
Figure 1G is another perspective view of thermostat retention strap member 100.

15  Figure 1H is a cross-sectional view showing teeth on retention strap 130 in

mating engagement with teeth positioned within retention strap receptacle 132.

Figure 2A is a perspective view of thermostat retention strap member 200, with
retention strap 230 having a plurality of beads extending from thermostat housing

120.
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Figure 2B is another perspective view of thermostat retention strap member 200

with thermostat 160 positioned within thermostat housing 220.

Figure 2C' is a cross-sectional view of thermostat retention strap member 200
with beaded strap 230 extending around water pipe 110 and extending through

5 retention strap receptacle 232 and thermostat 160 engaged with water pipe 110.

Figure 2D is a side view of thermostat retention strap member 200 with beaded
strap 230 éxtending around water pipe 110 and extending through retention strap

receptaclé 232,

Figure 2E is a cross-sectional view of bead 234 extending through retention strap

10 receptacle 232 and in locked engagement with retention strap receptacle 232.

Figure 3A is a perspective view of thermostat retention strap member 300 with
retention strap 330 having a plurality of holes 334 extending from thermostat

housing 320.

Figure 3B is a top view of thermostat retention strap member 300 with retention
15  strap 330 extending from thermostat housing 320 with thermostat 360 positioned

within thermostat housing 320,
Figure 3C is another perspective view of thermostat retention strap member 300.

Figure 3D is a cross-sectional view of thermostat retention strap member 300
with retention strap 330 extending around water pipe 110 and engaged with

20 extension 332 and thermostat 360 in contact with water pipe 110.
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Figure 3E is a side view of thermostat retention strap member 30 with retention

strap 330 extending around water pipe 110 and engaged with extension 332.

Figure 3F is a cross-sectional view of thermostat housing 320 taken along lines
F-F in Figure 3E.

t

5  Figure 3G is a cross-sectional view of thermostat housing 320 taken along lines

G-G in Figure 3E.
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DETAILED DESCRIPTION

Figures 1A-1H are directed to thermostat retention strap member 100 which
includes tiwrmostat housing 120, a thermostat 160 positioned in thermostat
housing 120 and extending from an upper surface of thermostat housing 120, a
5  first electrical cable 150 extending into a first end of thermostat housing 120, and
a second electrical cable 140 extending into a second end of thermostat housing

120. ,

Thermostat retention strap member 100 further includes a retention strap 130
extending from a first side of the thermostat housing 120 and a retention strap
10 receptacle 132 extending from a second side of thermostat housing 120.
Retention strap 130 includes a plurality of teeth 134 that are adapted to engage
one or more mating teeth 133 positioned within the retention strap receptacle 132

as shown in Figure 1H.

As shown in Figures 1A and 1B, the water pipe 110 is positioned on top of, and
15 in contact with, thermostat 160. Retention strap 130 is placed over water pipe
110 and thén extended through retention strap receptacle 132 to retain water pipe

110 in secure contact with thermostat 160.

As shown in Figures 1C-1E, the water pipe 110 is initially placed on top of
thermostat 160. Then retention strap 130 is rotated over the water pipe 110, and
20  extended. through retention strap receptacle 132 to securely maintain contact

between water pipe 110 and thermostat 160,
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Figures 2A~2E are directed to thermostat retention strap member 200, which
includes thermostat housing 220, a thermostat 160 position in thermostat housing
220 and extending from an upper surface of thermostat housing 220, a first
electrical cable 150 extending into a first end of thermostat hoﬁsing 220, and a
5 second electrical cable 140 extending into a second end of thermostat housing

220.

Thermostat retention strap member 200 further includes a retention strap 230
extending from a first side of the thermostat housing 220 and a retention strap
receptacle, 232 extending from a second side of thermostat housing 220.
10 Retention strap 230 includes a plurality of beads 234 having a flared rear section
235 that s adapted to engage a lower inner surface 233 of retention strap

receptacle 232 as shown in Figure 2C and 2E.

To secure Fhe retention strap 230, the strap is extended through the retention strap
receptacle 232. The flared rear section 235 of the bead 234 is compressed as it
15  passes through an opening in the retention strap receptacle 232. Once bead 234
passes through the opening in the retention strap receptacle 232, the flared rear
section 235 becomes uncompressed and the flared rear section 235 abutsr lower
inner surface 233 of retention strap receptacle 232 to lock the retention strap 230

into position within the retention strap receptacle 232.

20  As shown in Figure 2C, the water pipe 110 is positioned on top of, and in contact

with, thermostat 160. Retention strap 230 is placed over water pipe 110 and then

10
Date Regue/Date Received 2020-10-29



extended through retention strap receptacle 232 to retain water pipe 110 in secure

contact with thermostat 160.
?

As with thermostat retention strap member 100, the water pipe 110 is initially
placed on top of thermostat 160. Then, as depicted in Figure 2C, retention strap
5 230 is rotated over the water pipe 110, and extended through retention strap
receptacle 232 to securely maintain contact between water pipe 1]6 and

thermostat 160.

Figures 3A-3G are directed to thermostat retention strap member 300, which
includes thermostat housing 320, a thermostat 360 position in thermostat housing
10 320 and extending from an upper surface of thermostat housing 320, a first
electrical cable 150 extending into a first end of thermostat housing 320, and a
second eEecétrica} cable 140 extending into a second end of thermostat housing

320.

Thermostat retention strap member 300 further includes a retention strap 330
15  extending from a first side of the thermostat housing 320 and an extension 332
extending from a second side of thermostat housing 320. Retention strap 330
includes a plurality of holes 334 that are adapted to fit over extension 332 to

secure a water pipe 110 in contact with thermostat 360 as shown in Figure 3D.

As shown in Figure 3D, the water pipe 110 is positioned on top of, and in contact

20  with, thermostat 360. Retention strap 330 is placed over water pipe 110 and then

11
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one of the holes in retention strap 330 is placed over extension 332 to retain

water pipe 110 in secure contact with thermostat 360.

As with thermostat retention strap members 100 and 200, the water pipe 110 is
{
initially placed on top of thermostat 360. Then, as depicted in Figure 3D,
5  retention strap 330 is rotated over the water pipe 110, and a hole in the retention

strap 330 is engaged with extension 332 to securely maintain contact between

water pipe 110 and thermostat 360.

The holes(334 on the retention strap 330 have a first portion with a first width
and a second portion with a second width which is less than the first width. The
10 retention strap 330 is stretchable such that the first portion may be placed over
the extension 332 and then the second portion engages the extension. The
extension 332 has an upper portion 333 with a first width and a lower portion 335

with a second width which is less than the first width.

Once the first portion of the hole 334 in the retention strap 330 is stretched and
15  extended over upper portion 333 of extension 332, the retention strap 330
attempts to return to an unstretched position such that the second portion of the

hole 334 en'gages the lower portion 335 of extension 332.

Retention strap 130 can be made of the same material as housing 120, and can be
PVC, 12001-082, and can be molded at the same time as the housing 120.
20 Retention ,straps 230 and 330 can be made of the same material. Each of

retention sti'aps 130, 230, and 330 has a sufficient length to accommodate water

12
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pipes of varying diameters. For example, retention straps 130, 230, and 330 may

accommodate pipes with diameters varying from 3/8” to 1 1/2."

‘ 13
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We claim:

L. A thermostat retention strap member comprising:

a thermostat housing;

a thermostat positioned in the thermostat housing and upwardly extending from an upper

5  surface of the thermostat housing;

a first electrical cable extending into a first end of the thermostat housing;

a second electrical cable extending into a second end of the thermostat housing;

aretention strap extending from a first side of the thermostat housing, the retention strap

having a plurality of holes;

10 an extension positioned on a second side of the thermostat housing;

wherein the retention strap is adapted to extend around a water pipe such that when one
of the holes of the retention strap is extended over the extension the thermostat is in engagement

with the water pipe;

wherein the holes on the retention strap have a first portion with a first width and a

15  second portion with a second width which is less than the first width.

2. The thermostat retention strap member of claim 1, wherein the retention strap is
stretchable such that the first portion may be placed over the extension and then the second

portion engages the extension.

14
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3. The thermostat retention strap member of claim 2, wherein the extension has an upper
portion with a first width and a lower portion with a second width which is less than the first

width.

4. A method comprising the steps of:

providing a thermostat retention strap member including a thermostat housing, a
thermostat positioned in the thermostat housing and upwardly extending from an upper surface
of the thermostat housing, a first electrical cable extending into a first end of the thermostat
housing, a second electrical cable extending into a second end of the thermostat housing, a
retention strap extending from a first side of the thermostat housing, the retention strap having
a plurality of holes, an extension positioned on a second side of the thermostat housing, wherein
the retention strap is adapted to extend around a water pipe such that when one of the holes of

the retention strap is extended over the extension the thermostat is in engagement with the water

pipe;

extending the retention strap over the water pipe; and

extending the retention strap such that one of the holes extends over the extension to

position the thermostat in engagement with the water pipe;

wherein the holes on the retention strap have a first portion with a first width and a

second portion with a second width which is less than the first width.

15
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5. The method of claim 4, wherein the retention strap is stretchable such that the first

portion may be placed over the extension and then the second portion engages the extension.

6. The method of claim 5, wherein the extension has an upper portion with a first width

and a lower portion with a second width which is less than the first width.

16
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