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(57) Abrege(suite)/Abstract(continued):

In a cover of a pit, and the head has a size greater than a size of the hole formed In the cover of the pit. A nut defines a central
aperture sized and configured to receive the elongate stem of the body, and a support channel has a pair of spaced apart arms
each Including a ledge configured to be received In a slot formed In the elongate stem of the body. The support channel defines an
opening that Is sized and configured to recelve at least a portion of the AMR unit therein.
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ABSTRACT

A mounting assembly for an automatic meter reading (AMR) unit includes a body having
a head and an elongate stem extending from a bottom surface of the head. The elongate stem is
sized and configured to be received in and extend through a hole formed in a cover of a pit, and
the head has a size greater than a size of the hole formed in the cover of the pit. A nut defines a
central aperture sized and configured to receive the elongate stem of the body, and a support
channel has a pair of spaced apart arms each including a ledge configured to be received in a slot
formed 1n the elongate stem of the body. The support channel defines an opening that is sized

and configured to receive at least a portion of the AMR unit therein.
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HORIZONTAL PIT MOUNT INTERFACE DEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority to U.S. Provisional Patent Application Serial No.
61/241,708 filed on September 11, 2009, the entirety of which is herein incorporated by

reference.

FIELD OF DISCLOSURE
[0002] The disclosed system and methods relate to automated meter reading devices.
More specifically, the disclosed system and methods relate to mounting automated reading

devices in utility pits.

BACKGROUND
10003] A longstanding problem in the utility industry is the economic reading of utility
meters. The reading of such meter installations presents a number of problems, such as the
inconvenience to the homeowner as well as the inconvenience to the meter reader when the
homeowner is not present at the time of the individual meter reading.
10004] In addition, manual meter reading has a significant disadvantage in that it requires
a large amount of manpower, leading to significant expense. Further, meter readers may
erroneously record the numeral values of the meter register or the homeowner may not be
present at the time the meter reading is to take place. In order to solve the personnel
requirements of physical meter reading, a large number of remote meter reading units have been
developed. These meter reading units may be, for example, an automatic meter reading (AMR)
unit. The meter register comprises a sensor to detect the rotation of movement of the
components within the meter to generate an electrical count of the volume of commodity that
flows through the meter. The recorded data from the meter i1s broadcast by a communication
device of the AMR unit using an RF signal. In such types of systems, the meter measurement 1s
broadcast from the communication device using an RF signal that can be read from a remote
location. In these remote meter reading systems, the antenna of the communication device
typically extends slightly above the pit lid such that the radio frequency signals generated by the

antenna can be transmitted away from the meter pit. In many situations, the pit lid 1s formed
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from a metallic material, such as iron, that significantly inhibits the transmission of radio
frequency signals therethrough.

10005] Some meter pits are shallow and do not provide sufficient room to properly place
AMR 1n their customary vertical arrangement. In these situations, the AMR device may be
placed on the ground where it may be damaged. Additionally, the transmission of the signals
from the meter may suffer as the AMR unit may located too deep within the pit resulting in the

attenuation of the RF signal.

[0006] Accordingly, an improved pit mount interface (PMI) device 1s desirable.
SUMMARY
[0007] A mounting assembly for an automatic meter reading (AMR) unit is disclosed that

includes a body having a head and an elongate stem extending from a bottom surface of the head.
The elongate stem 1is sized and configured to be received in and extend through a hole formed in
a cover of a pit, and the head has a size greater than a size of the hole formed 1n the cover of the
pit. A nut defines a central aperture sized and configured to receive the elongate stem of the
body, and a support channel has a pair of spaced apart arms each including a ledge configured to
be received in a slot formed in the elongate stem of the body. The support channel defines an
opening that 1s sized and configured to receive at least a portion of the AMR unit therein.

[0008] Also disclosed 1s a mounting assembly comprising a mounting body, a locking
nut, and a support channel. The mounting body includes a head and an elongate stem extending
from a bottom surface of the head. The elongate stem has an outer diameter that is less than an

outer diameter of the head. The locking nut defines a central aperture sized and configured to

receive the elongate stem of the body. The support channel includes a bottom wall, a pair of side
walls extending from the bottom wall, a pair of top walls inwardly extending from the side walls,
and a pair spaced apart arms extending from the top walls. Each of the spaced apart arms
includes a ledge configured to be received in a slot defined by the elongate stem of the mounting
body. The support channel defines an opening that 1s sized and configured to receive at least a
portion of an AMR unit therein.

10009] A method is also disclosed in which an elongate stem of a mounting body 1s
inserted through a hole defined by a cover of a utility pit. The mounting body includes a head

having a diameter that is greater than a diameter of the elongate stem. A locking nut 1s advanced
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along the elongate stem of the mounting body to secure the mounting body to the cover of the
utility pit. A pair of arms of a support channel are compressed. The support channel includes a
bottom wall, a pair of side walls extending from the bottom wall, a pair ot top walls inwardly
extending from the side walls, and the pair spaced apart arms which extend from the top walls.
The pair of arms of the support channel are released such that at least one ledge extending from
one of the pair of arms 1s received in a slot defined by the elongate stem of the mounting body.
[0010] The foregoing and other aspects will be apparent from the following description
of the preferred embodiments. In the description, reference is made to the accompanying
drawings which form a part hereof, and in which there 1s shown by way of 1llustration, and not
limitation, a preferred embodiment. Such embodiment does not necessarily represent the full
scope of the invention, and reference must therefore be made to the claims herein for interpreting

the scope of the invention and 1ts equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] These and other features and advantages of the present invention will be more
fully disclosed in, or rendered obvious by the following detailed description ot the preferred
embodiments of the invention, which are to be considered together with the accompanying
drawings wherein like numbers refer to like parts and further wherein:
[0012] FIG. 1 is an exploded assembly view of one example of an improved horizontal
pit mounting assembly;
|0013] FIG. 2 1s an isometric view of one example of an automatic meter reading unit in
accordance with the horizontal pit mounting assembly illustrated in FIG. 1;
[0014] FIG. 3 is a side view of the automatic meter reading unit illustrated in FIG. 2;
100135] FIG. 4 1s an 1sometric view of one example of a channel support 1n accordance

with the improved horizontal pit mounting assembly illustrated in FIG. 1;

[0016] FIG. 5 1s a front end plan view of the channel support illustrated in FIG. 4;
10017] FIG. 6 1s a top side plan view of the channel support illustrated in FIG. 4;
[0018] FIG. 7 1s a bottom side plan view of the channel support illustrated in FIG. 4;
[0019] FIG. 8 1s a section view of the channel support taken along line 8-8 in FIG. 6;
10020] FIG. 9 1s a side view of one example of a mounting body 1n accordance with the

improved horizontal pit mounting assembly illustrated in FIG. 1;
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[0021] FIG. 10 1s a sectional view taken along the central axis of the mounting body
illustrated in FIG. 9;

0022} FIG. 11 is a bottom side plan view of the mounting body illustrated in FIG. 9;
[0023] FIG. 12 is a top side plan view of the mounting body illustrated in FIG. 9;

[0024] FIG. 13 1s a top side plan view of one example of a spacer in accordance with the

improved horizontal pit mounting assembly illustrated in FIG. 1;
[0025] FIG. 14 is a side view of the spacer illustrated in FIG. 13;
[0026] FIG. 15 1s a side view of one example of a retaining nut 1n accordance with

improved horizontal pit mounting assembly 1llustrated in FIG. 1;

[0027] FIG. 16 is a bottom side view of the retaining nut illustrated in FIG. 13;
[0028] FIG. 17 is a top side view of the retaining nut illustrated in FIG. 15; and
[0029] FIG. 18 1s an exploded assembly view of the improved horizontal pit mounting

assembly being installed 1n a pit.

DETAILED DESCRIPTION

[0030] This description of preferred embodiments 1s intended to be read 1n connection
with the accompanying drawings, which are to be considered part of the entire written
description. The drawing figures are not necessarily to scale and certain features of the invention
may be shown exaggerated in scale or in somewhat schematic form in the interest of clarity and
conciseness. In the description, relative terms such as "horizontal," "vertical," "up," "down,"
"top" and "bottom" as well as derivatives thereof (e.g., "horizontally," "downwardly,"
"upwardly," etc.) should be construed to refer to the orientation as then described or as shown 1n
the drawing figure under discussion. These relative terms are for convenience of description and
normally are not intended to require a particular orientation. Terms including "inwardly" versus
"outwardly," "longitudinal" versus "lateral" and the like are to be interpreted relative to one
another or relative to an axis of elongation, or an axis or center of rotation, as appropriate.

Terms concerning attachments, coupling and the like, such as "connected” and "interconnected,"
refer to a relationship wherein structures are secured or attached to one another either directly or

indirectly through intervening structures, as well as both movable or rigid attachments or

relationships, unless expressly described otherwise. The term "operatively connected” 1s such an
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attachment, coupling or connection that allows the pertinent structures to operate as intended by

virtue of that relationship.

[0031] FIG. 1 illustrates an improved pit mount interface (“PMI”) assembly 100 for
coupling an automated meter reading (AMR) unit 102 to a pit cover. As shown in FIG. 1, the
PMI assembly 100 includes a channel support 104 that couples to a mounting body 106. A
washer or spacer 108 and a retaining nut 110 may be used to secure the mounting body 106 to
the cover of a utility pt.

[0032] In one embodiment, AMR unit 102 is an evolution™ AMR unit available from
Elster AMCO Water of Ocala, Florida as illustrated in FIGS. 2 and 3. As best seen 1n FIG. 2, the
body 112 of the AMR unit 102 may define a hole or depression 114 and include a neck portion
116, which may have a smaller cross-sectional area than the cross-sectional area of the remainder
of the body 112. An antenna (not shown) may be disposed within the body 112 of the AMR unit
102.

[0033] Turning now to FIGS. 4-6, support channel 104 may be formed from a polymer or
plastic material that is sturdy enough to support the weight of an AMR unit 102, but tlexible and
durable enough to reversibly bend. Support channel 104 includes a coupling portion 118, a
bottom-support portion 120, and a middle portion 122 extending between the coupling portion
118 and the bottom-support portion 120. As shown in FIG. 5, the coupling portion 118 of the
support channel includes a pair of spaced apart arms 124, each of which perpendicularly extend
from a shelf or top wall 126. Each of the arms 124 includes a ledge 128 and a protrusion 130
that perpendicularly extend from the arms 124. The ledge 128 and protrusion 130 are vertically
spaced from one another on each arm 124.

[0034] The middle portion 122 includes a pair of spaced apart side walls 132 each having
a respective inwardly projecting flange 134. The bottom-support portion 120 includes a ridge
136 and a stop 138 that inwardly extend from the bottom wall or band 140 towards the open
space 172 defined by the support channel 104. The bottom wall or band 140 may have a convex
or outwardly bowed shape. In some embodiments, the stop 138 may have a circular cross-
sectional area and be sized and configured to be received in the hole or recess 114 detined by
AMR body 112.

[00335] Turning now to FIGS. 9-12, the mounting body 106 has an elongate cylindrical
stem 144 extending from an enlarged head 148. The elongate stem 144 may included a plurality
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of threads 146 or other engagement features, such as annular grooves, disposed thereon. The
enlarged head 148 has an outer diameter (or cross-sectional width) that 1s greater than the outer
diameter (or cross-sectional width) of the elongate stem 144 and may have a convex shape. In
some embodiments, the outer diameter of the head portion 148 is approximately 80 mm
(approximately 3.15 inches), and the outer diameter of the stem portion 144 is approximately 38
mm (approximately 1.5 inches). As best seen in FIGS. 10 and 11, the mounting body 106
defines a central chamber 150 and an opening 152 having a diameter of approximately 30 mm
(approximately 1.18 inches). The elongate stem 144 defines a pair of diametrically opposed slots
154 at its lower end, which are sized and configured to receive the ledges 128 that extend from
the arms 124 of the support channel 104 therein. In some embodiments, the thickness of the
enlarged head 148 is approximately 4 mm (approximately 0.16 inches), although one skilled 1n
the art will appreciate that the head 148 of the mounting body 110 may have other widths.
Preferably, the mounting body 106 is fabricated from a polymeric or plastic material.

[0036] As illustrated in FIGS. 13 and 14, washer or spacer 108 may also be formed from
a polymer or plastic material. Spacer 106 may define a central aperture 156 having a diameter
that is sufficiently large to receive the elongate stem 144 of the mounting body 106 therein. In
some embodiments, the central aperture 156 has a diameter of approximately 38.2 mm
(approximately 1.5 inches), although one skilled in the art will understand that central aperture
156 of spacer 108 may have other dimensions.

[0037] Retaining nut 110 illustrated in FIGS. 15-17 may be fabricated from a polymer or
plastic material including, but not limited to, polypropylene, polyethylene, or the like. As shown
in FIGS. 16 and 17, nut 110 may define a central aperture 158 having internal threads 160 or
other engagement structure including, but not limited to, a plurality of annular grooves. A
bottom surface 162 of the nut 110 may include a plurality of undercut sections 164 to provide a
plurality of gripping surfaces 166 as best seen in FIG. 16. The undercut sections 164 and
gripping surfaces 166 may be radially arranged on the bottom surface 162 around the central
aperture 158 of the nut 110. The top surface 168 of nut 110 may be smooth or 1t may include a
raised or roughened surface to provide increased friction.

[0038] One example of assembling the horizontal pit mounting assembly 100 is
illustrated in FIG. 18. To assemble, the elongate stem 144 of the mounting body 106 1s placed
within a hole 302 of a pit cover 300 that covers a pit 304 such that the bottom surface 170 of the
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head 148 of the mounting body 106 1s disposed against a top surface 306 of the pit cover 300.
The spacer 108 is then slid over the elongate stem 144 of the mounting body 106, and the nut
110 1s screwed onto the stem 144 to secure the elongate mounting body 106 to the pit cover 300.
[0039] With the mounting body 106 secured to the pit cover 300, support channel 104
may be coupled to the elongate stem 144 of mounting body 106. To couple the support channel
104 to the mounting body 106, pressure is applied to the protrusions 130, e.g., by squeezing the
protrusions 130, which compresses the upper portion 118 of the support channel 104. The upper
portion 118 of the support channel 104 may be compressed until the ledges 128 may be received
within the opening 152 defined by mounting body 106. The arms 124 are moved 1into the
opening 152 of the mounting body 106 until the ledges 128 are aligned with the slots 154 defined
by the elongate stem 144 of the mounting body 106. The pressure on the protrusions 130 may be
released resulting in the ledges 128 being received in the slots 154.

[0040] The AMR unit 102 may then be slid neck 116 first into the open space 172
defined by the support channel 104. The AMR unit 102 1s slid into the open space 172 (FIGS. 4
and 5) until the shoulder 174 of the AMR unit 102 contacts the inwardly extending flanges 134
of the support channel 104 and the stop 138 1s received within hole or recess 114 of the AMR
unit 102. Additionally, ridge 136 of the support channel 104 may engage a raised surface 176
(FIG. 2) of the body 112 of the AMR umit 102.

[0041] The AMR unit 102 may be coupled to a utility meter, such as a water or gas
meter, by wires (not shown). In operation, the AMR unit 102 receives signals from the utility
meter, which it then uses to determine the amount of the commodity, e.g., water, gas, or the like,
being used as measured by the meter. The AMR unit 102 then transmits a radio frequency (RF)
signal from its internal antenna (not shown). The transmitted RF signal 1s directed up the central
chamber 150 of the elongate stem 144 of mounting body 106, which acts like a chimney to direct
the RF signal out of the pat.

[0042] The assembly 100 provides enhanced transmission of an RF signal transmitted by
an AMR unit 102 by aligning the antenna of the AMR unit with a transmission passageway
defined by the elongate mounting portion, while at the same time advantageously reducing the
likelihood of the AMR 102 from being exposed to moisture on the floor of a utility pit.

[0043] Although the invention has been described in terms of exemplary embodiments, it

1s not limited thereto. Rather, the appended claims should be construed broadly, to include other

DM2\2421820.1



CA 02712902 2010-08-12

PATENT E8174-00144

variants and embodiments of the invention, which may be made by those skilled 1n the art

without departing from the scope and range of equivalents of the invention.
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What 1s claimed 1s:

1. A mounting assembly for an automatic meter reading (AMR) unit, comprising:
a body having a head and an elongate stem extending from a bottom surface of the head,
the elongate stem si1zed and configured to be received 1n and extend through a hole formed in a

cover of a pit, the head having a size greater than a size of the hole formed in the cover of the pit;

a nut defining a central aperture sized and configured to recetve the elongate stem of the

body, the nut for coupling the body to pit cover; and

a support channel having a pair of spaced apart arms each including a ledge configured to
be received 1n a slot formed 1n the elongate stem of the body, the support channel detining an

opening that 1s sized and configured to receive at least a portion of the AMR unit therein.

2. The mounting assembly of claim 1, wherein the support channel includes at least one

flange extending into the opening.

3. The mounting assembly of claim 1, wherein the support channel includes a projection

extending into the opening for engaging a hole defined by a body of an AMR device.

4, The mounting assembly of claim 1, wherein the elongate stem includes a plurality of

threads disposed on an external surface thereof.

5. The mounting assembly of claim 4, wherein the nut includes a plurality of threads
disposed on an internal surface of the aperture for engaging the threads disposed on the external

surface of the elongate stem.

6. The mounting assembly of claim 1, further comprising a spacer defining a central

aperture having a diameter sufficient to slidably receive the elongate stem.

7. The mounting assembly of claim 1, wherein the support channel includes a pair of spaced

apart side walls coupled together by a bottom wall having a bowed shape.
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8. The mounting assembly of claim 7, wherein the support channel includes a pair of
inwardly extending top walls extending from the spaced apart side walls, the pair of spaced apart
arms extending in a substantially perpendicular direction from the pair of inwardly extending top

walls.

9. A mounting assembly, comprising:
a mounting body including a head and an elongate stem extending from a bottom surface

of the head, the elongate stem having an outer diameter that 1s less than an outer diameter of the

head;

a locking nut defining a central aperture sized and configured to receive the elongate stem
of the body; and

a support channel including a bottom wall, a pair of side walls extending from the bottom
wall, a pair of top walls inwardly extending from the side walls, and a pair spaced apart arms
extending from the top walls, each of the spaced apart arms including a ledge configured to be
received in a slot defined by the elongate stem of the mounting body, the support channel

defining an opening that 1s sized and configured to receive at least a portion of an AMR unit

therein.

10.  The mounting assembly of claim 9, wherein the support channel includes at least one
protrusion extending from one of the pair of spaced apart arms, the at least one protrusion

disposed adjacent to the ledge on the arm.

11.  The mounting assembly of claim 9, wherein one of the side walls includes an inwardly

projection flange.

12.  The mounting assembly of claim 9, wherein the bottom surface of the support channel

has a bowed shape.

10
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13.  The mounting assembly of claim 9, wherein the bottom wall of the support channel

includes a stop extending into the opening for engaging a hole defined by a body of an AMR

device.

14.  The mounting assembly of claim 9, wherein the elongate stem includes a plurality of

threads disposed on an external surface thereof.

15.  The mounting assembly of claim 14, wherein the locking nut includes a plurality of

threads disposed on an internal surface of the aperture for engaging the threads disposed on the

external surface of the elongate stem.

16. A method, comprising:

inserting an elongate stem of a mounting body through a hole defined by a cover of a

utility pit, the mounting body including a head having a diameter that 1s greater than a diameter

of the elongate stem;

advancing a locking nut along the elongate stem of the mounting body to secure the

mounting body to the cover of the utility pit;

compressing a pair of arms of a support channel, the support channel including a bottom
wall, a pair of side walls extending from the bottom wall, a pair of top walls inwardly extending

from the side walls, and the pair spaced apart arms extending from the top walls; and

releasing the pair of arms of the support channel such that at least one ledge extending

from one of the pair of arms is received in a slot defined by the elongate stem of the mounting

body.

17.  The method of claim 16, further comprising inserting a neck of an automated meter
reading (AMR) device into an opening defined by the support channel until a shoulder of the

AMR device contacts an inwardly projecting flange of the support channel.

11
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18.  The method of claim 16, further comprising inserting a neck of an automated meter

reading (AMR) device into an opening defined by the support channel until a hole detined by the

AMR device receives a stop that inwardly projects from the support channel.

19.  The method of claim 16, further comprising sliding a spacer over the elongate stem of the

mounting body prior to advancing the locking nut.

20.  The method of claim 16, wherein each arm includes a ledge sized and contigured to be

received in one of a pair of diametrically opposed slots defined by the elongate stem of the

mounting body.

12
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