
;e3eda$Fln6TEP< 1  MODULAR HOUSING FOR ELECTRICAL INSTRUMENT AND MOUNTING
MEMBER THERFOR This invention relates to a modular housing for an
electrical meter or metering type instrument, an electrical instrument
comprising such a housing and a mounting member therefor. The invention
particularly concerns an instrument housing adapted for housing one of a
plurality of modular type electrical meter or metering instruments.
Electrical meter or metering instruments are usually provided with a
display panel so that readings of the meter or metering instrument can be
displayed either in analogue or digital form so that the readings can be
read for monitoring recording or other purposes by users of equipment the
instrument is being used fox. Many meter or metering type instruments are
panel mounted, that is to say the display panel at one end of the
instrument is mounted in a correspondingly sized aperture in a panel in
which several instruments may be mounted. In panel mounted arrangements the
display panel is mounted substantially flush with the panel surface, with
the main body of the instrument being concealed behind the panel and out of
sight of the user. The instrument is typically mounted in a cantilever type
manner with the instrument being supported in the aperture and secured to
the panel in various ways. There is an increasing demand for electrical
meters or metering type instruments    2 which are read remotely by a
remote processor which may be located in a control centre up to l00 metres
or more from the instrument. Instruments for this type of application can
be designed without a readable display unit allowing cost savings to be
made or offset against the additional costs of a communication interface
and 



installation cabling. Typically, electrical meter or metering type
instruments that do not have a display screen are mounted differently to
the panel mounted instruments with a display. Instruments without a display
are usually either surface mounted, including wall mounting, or mounted on
a DIN rail in a cabinet. Hitherto, it has been necessary for instrument
manufacturers to design and develop  separate ranges of electrical meters
or metering type instruments for panel mounted applications, where a
display is required, and surface or rail mounted applications where the
display can be replaced with a communications interface. This has led to
significantly different designs of electrical instruments, with few shared
components, for each of the mounting methods concerned. A consequence of
the different mounting methods described is that very few components can be
shared often because the principle dimensions of the instruments is
determined by the method of mounting that is employed. For example, panel
mounted instruments have to conform to a standard shape and size so that
they fit standard panel apertures, for instance 92mm x 92mm for one
particular standard. This results in different size and shaped housings for
the instruments which prevents the use of common electrical components such
as PCB's. The PCB's may contain the same discrete electrical components but
the size and shape of the instrument determines that the fabrication of
these components on the   3 PCB and is usually different for each mounting
application. This can have a significant impact on the cost of the
instruments since lower production volumes can prevent economies of scale
being made. According to an aspect of the invention there is a modular
housing for enclosing an electrical meter or metering type instrument; the
said housing being adapted for housing one of a plurality of modular type
electrical meter or metering instruments including instruments with or
without a readable display, the housing comprising at least one open end
for receiving one of the said instruments within the housing and connection
means for connection with an interchangeable end closure member which, in a
first configuration, comprises a transparent display panel for a readable
display, and in a second configuration, a mounting plate for mounting the
said instrument with respect to a surface or a connector rail. 



The modular housing according to this aspect of the invention readily
enables a single housing to be used for a range of instruments including
panel mounted, rail mounted and surface mounted instruments with or without
a readable display. This can significantly reduce manufacturing and other
associated production costs since it enables sharing of components,
including the housing and other electrical components such as PCB's, across
a range of instruments. This modular approach to the design and manufacture
of the instruments can result in 90% of the components of a particular
instrument being shared across a range of products. For example, by
replacing the display screen of a panel mounted instrument with an
interchangeable   4 end closure member comprising a mounting plate for
mounting the instrument directly or indirectly to a surface or a connector
rail the remaining components can be shared for surface mounted, rail
mounted and panel mounted applications. This can result in significant
cross savings since higher volume production volumes can be achieved for
the shared components. The modular housing of this aspect of the invention
readily provides for a modular range of instruments and this is not only
advantageous in terms of production costs but also in terms of spare part
inventories, maintenance of the range of modular products and therefore
greater customer or end user satisfaction. The modular housing also
provides commonality between the principle external dimensions for a
particular range of instruments sharing a common housing. This has the
advantage of enabling limited cabinet space to be maximised since each
instrument from a range of instruments will occupy the same amount of
space. This can also have the advantage that one instrument may be changed
for another without having to rearrange the installation of a number of
instruments within the cabinet. Preferably, the said connection means
comprises an interlocking engagement means capable of fixing the said
interchangeable closure member to the said housing. The interlocking
engagement of the connection means readily enables the closure member to be
fixed to the modular housing to close the housing at the open end which
would 



otherwise be closed by the transparent display panel in the panel mounted
application. In this way the connection means readily enables the modular
housing to be closed in a simple and cost effective manner.   5 In
preferred embodiments the said connection means comprises part of an
interlocking resilient clip arrangement. The clip may provide a snap-fit
connection for closing the housing and additionally or alternatively may be
provided with release means for releasing the inter engagement of the clip
arrangement so that the closure member can be removed for maintenance or
other purposes. According to another aspect of the invention, there is also
provided an electrical meter or metering instrument comprising a housing
according to the aforementioned aspect of the invention. It will be
appreciated that the instrument may comprise any electrical meter or
metering type instrument including but not limited to analogue or digital
type ammeters, voltmeters, wattmeters, varimeters, electrical energy usage
meters including kilowatt hour meters and the like, electronic meter
relays, phase sequence meters, for example. This aspect of the invention
also contemplates electrical instruments which have a readable display
and/or a communications interface for connection to a communication link
for remote reading of the instrument. The electrical instrument may
comprise any meter or metering type instrument which measures, monitors,
records or responds to electrical parameter values. According to a further
aspect of the invention there is a modular housing for enclosing an
electrical meter or metering type instrument; the said housing being
adapted for housing one of a plurality of modular type electrical meter or
metering instruments including instruments with or without a readable
display, the housing having at least one open end for receiving one of the
said instruments within the housing and an   6 



interchangeable closure member for closing the said open end, the closure
member having first connection means for inter-engagement with the said
open end and second connection means for mounting the said instrument to a
surface or a connector rail. Preferably, the said second connection means
comprises a DIN rail connector. The DIN rail connector enables the housing
and instrument contained therein to be mounted on a standard DIN rail as is
commonly used for mounting electrical meter or metering type instruments in
cabinets or the like. In this respect the closure member constitutes a
mounting member or mounting plate which not only closes the modular housing
containing the instrument but also provides a means for mounting the
housing on a DIN rail. This minimises the number of components that are
specific to the type of mounting since the closure member can readily
incorporate the mounting for the housing of an instrument. In this respect
it will be appreciated that all the components of a panel mounted
instrument, less the display and display electronics, may be used in a DIN
rail mounted instrument by replacing the display panel with an
interchangeable end plate in the form of a closure member having a DIN rail
connector. Preferably, the said connection means comprises an elongate
channel for engagement with part of a DIN rail and latching means for
releasably connecting the said housing to the DIN rail. The channel readily
enables the housing to be supported along its width from one side of the
instrument to the other when mounted on the DIN rail, which mounting may
result in the instrument being cantilevered from the DIN rail connector and
therefore the channel readily enables the weight of the housing and
instrument to be supported over a greater area. The latching means readily
enables the housing and instrument to be releasably connected to the DIN
rail so that the instrument can be easily installed and removed from the
rail while forming a secure connection following installation. In another
embodiment, the said second connection means comprises fastening means 



for fixing the said closure member directly to a surface on which the
instrument is to be mounted or to an surface mounting plate for indirect
attachment to the said surface. In this way the closure member is provided
with surface mounting means for either directly mounting the housing on a
surface such as a wall or for mounting the closure member to a surface
using an intermediate mounting plate. If an intermediate mounting plate is
used the same closure member may be used for DIN rail mounting as surface
mounting by providing further mounting means for fixing the closure member
to a surface mounting end plate, for example. If a surface mounting end
plate is used it is preferred that the mounting plate has dimensions
greater than that of the closure member to enable the mounting plate to be
easily mounted using mounting screws or the Like around the periphery of
the housing. In a further aspect of the invention there is mounting member
for mounting a modular housing of an electrical meter or metering type
instrument; the said housing being adapted for housing one of a plurality
of modular type electrical meter or metering instruments Including
instruments with or without a readable display, the said mounting member
being adapted to close an open end of the said housing and having   8 first
connection means for inter-engagement with the said open end and second
connection means for mounting the said instrument to a surface or a
connector rail. The closure member according to this aspect of the
invention can therefore be used for closing the open end of a modular
housing according to the aforementioned aspects of the invention and for
mounting the housing to either a surface a connector rail, preferably a DIN
rail, or to both. It will be understood that the closure member is
interchangeable so that different closure members having different mounting
adaptations can be used according to the mounting application requirement.
Various embodiments of the invention will now be more particularly
described, by way of example, with reference to the accompanying drawings,
in which: Figure 1 is an exploded perspective view of an electrical meter
or metering 



type instrument having a housing according to an arrangement of the present
invention; Figure 2 is an exploded perspective view similar to that of
Figure 1 but with the instrument viewed in the opposite direction with the
housing and a housing closure and mounting member positioned at the
opposite to that of Figure 1; Figure 3 is a side elevation view of the
housing with a closure member according to one arrangement of the
invention; Figure 4 is a perspective view of the housing closure member
shown in Figures 2 and 3 on the side that is furthest from the housing when
installed; Figure 5 is a side elevation view similar to that of Figure 3
with a closure and mounting member according to a further arrangement of
the present invention; and   9 Figure 6 is a perspective view of an
enclosed electrical instrument with a housing having a closure and mounting
member according to the arrangement of Figure 5. Referring to Figure 1, a
modular type electrical meter or metering instrument 10 comprises a
plurality of electrical components 12 common to various instrument mounting
configurations, for example panel mounting, surface mounting and rail
mounting applications. The instrument shown in Figure 1 is adapted for
panel mounting and includes a readable display 14 which may be an LCD, LED
or plasma screen display mounted on a PCB. The electrical components 12 and
14 are enclosed within a rectangular of square cross-section housing 16
which is closed at a front end thereof, to the left of the drawing in
Figure 1, by a glass or perspex transparent screen element 18 which locates
in a recess 20, around the periphery of the housing 16 at the open end
thereof. A frame element 22 sandwiches the screen 18 between the housing
and the frame. The housing 16 has standard dimensions for panel mounting
applications and in this particular example the housing measures 92mm x
92mm, although other standard and 



non-standard sizes of housing may be used. Referring to Figure 2, which
shows an electrical instrument similar to that of Figure 1 but from the
opposite end so that the electrical components 12 common to both
instruments are shown to the left hand side of the drawing in Figure 2 and
the   10 common modular housing 16 to the right hand side of the drawing.
In this arrangement the display 14, screen 18 and frame 22 are not required
and the open end of the housing closed by the screen 18 in the arrangement
of Figure 1 is closed by an interchangeable mounting panel generally
indicated 24. The instrument of Figure 2 is identical in every other
respect to that of Figure 1 except that instead of having a readable
display the electrical parameter or parameters read, monitored or recorded
by the instrument are transmitted on a communications link, for example a
transmission line connected to a communications interface card in the
instrument, to a remote location, for example a centralised control unit.
The interchangeable closure member 24 comprises a first end plate 26 which
has dimensions substantially the same as that of the housing 16 so that it
can close the end of the housing in the same way that the screen 18 closes
the housing in Figure 1. The surface of the closure element 26 includes a
plurality of upstanding resilient interlocking engagement clips 28 which
extend perpendicularly from the surface of  the closure member and are
positioned inwards of the outer periphery so that they engage corresponding
interlocking parts (not shown) on the inner surface of the housing 16 to
form an interlocking engagement between the housing and the closure 26. The
closure member 26 can be used for either surface mounting the housing and
instrument to a wall or other like surface or for mounting the instrument
to a rail such as a standard DIN rail, as are commonly used for mounting
such instruments in   



11 electrical cabinets and the like. Prior to interengagement of the
closure 26 with the housing 16 the closure can be secured to a surface
mounting plate 30 by fastening means 32 which may comprise bolts, screws or
other means. The surface mounting plate 30 is secured to the opposite side
of the closure member 26 when it is required to provide a surface mount for
the instrument 10. The surface mounting plate 30 has at least one dimension
greater than that of the closure member 26 so that it extends beyond the
periphery of the closure member so that holes 34 can be provided in the
protruding parts for fixing the mounting plate and hence instrument 10 to a
surface. In preferred embodiments the closure member 26 and mounting plate
30 are separate components, however the invention also contemplates
embodiments in which the closure member 26 is integral with the mounting
plate 30 so that fastening means 32 are not required. In the arrangement of
Figure 2 the closure member 26 can be used for both mounting the instrument
on a standard DIN rail or for use in combination with the mounting plate 30
for surface mounting applications. This will become further apparent from
the description that is to follow with reference to Figures 4 to 6.
Referring to Figure 3, which shows the instrument 10 with housing 16 having
a closure member 26 mounting the instrument to a standard DIN rail 36. The
rear   12 surface of the closure member 26 as shown to the right of the
drawing in Figure 3, is provided with a generally U-shaped elongate channel
38 which extends from one side of the closure member to the other for
receiving the DIN rail 36.. As can be seen in the drawing the DIN channel
has a "top hat" cross section which defines a pair of parallel lips 40
along the edges of the rail. One of the walls of the channel 3 8 is
provided with an upstanding projection 42 for engagement with one of the
tipped edges 40 for locating the rail 36 within the channel. The other side
of the channel is provided 



with a latch or release clip 44 which is resiliently biased to engage the
other tipped edge of the rail 36. In the engaged position shown in Figure 3
the latch 44 prevents movement of the instrument 10 with respect to the
rail when mounted. The reverse side or rail side of the closure member 26
described in Figures 2 and 3 can best be seen in the drawings of Figure 4
which shows the rail 36 located in the channel 38 and secured thereto by
the latch 44. Referring now to Figure 5, which shows the instrument
assembled in the housing 16 closed by the closure member 26 and secured to
a surface mounting plate 30 for attachment to a wall or other surface by
screws or other means. Referring to Figure 6 which shows a side elevation
of a surface mounting arrangement similar to that of Figure 5 but with an
integral closure arrangement 24 in which a single mounting plate is used
for surface mounting the instrument to a wall or other surface. In this
arrangement the closure member is substantially identical to the   13
combined closure member 26 and mounting plate 30 but is integrally formed
without the rail mounting features referred to in Figrues 3 and 4. Although
the invention has been described with reference to embodiments shown in the
accompanying drawings it is to be understood that the invention is not so
limited to those precise embodiments and that various changes and
modifications may be effected without further inventive skill and effort.
For example, the interchangeable closure and mounting member may be
provided with mounting featues for mounting arrangements other than surface
and DIN rail mounting.   14 CLAIMS 1. A modular housing for enclosing an
electrical meter or metering type instrument; the said housing being
adapted for housing one of a plurality of modular 



type electrical meter or metering instruments including instruments with or
without a readable display, the housing comprising at least one open end
for receiving one of the said instruments within the housing and connection
means for connection with an interchangeable end closure member which, in a
first configuration, comprises a transparent display panel for a readable
display, and in a second configuration, a mounting plate for mounting the
said instrument with respect to a surface or a connector rail. 2. A housing
as claimed in Claim 1 wherein the said connection means comprises an
interlocking engagement means capable of fixing the said interchangeable
closure member to the said housing. 3. A housing as claimed in Claim 1
wherein the said connection means comprises part of an interlocking
resilient clip arrangement. 4. An electrical meter or metering instrument
comprising a housing according to any of Claims 1 to 3.   15 5. An
electrical meter or metering instrument comprising a housing according to
any of Claims 1 to 3 wherein the said instrument comprises one of an
analogue or digital ammeter, voltmeter, wattmeter, varimeter, electrical
energy usage meter including a kilowatt hour meter, an electronic meter
relay, phase sequence meter, and having a readable display or a
communications link for remote reading of the said instrument 6. A modular
housing for enclosing an electrical meter or metering type instrument; the
said housing being adapted for housing one of a plurality of modular type
electrical meter or metering instruments including instruments with or
without a readable display, the housing having at least one open end for
receiving one of the said instruments within the housing and an
interchangeable closure member for closing the said open end, the closure
member having first connection means for inter engagement with the said
open end and second connection means for mounting the 



said instrument to a surface or a connector rail. 7. A housing as claimed
in Claim 6 wherein the said second connection means comprises a DIN rail
connector. 8. A housing as claimed in Claim 7 wherein the said connection
means comprises an elongate channel for engagement with part of a DIN rail
and latching means for releasably latching the said housing to the DIN
rail.   16 9, A housing as claimed in Claim 6 wherein the said second
connection means comprises fastening means for fixing the said closure
member directly to a surface on which the instrument is to be mounted or to
an surface mounting plate for indirect attachment to the said surface. 10.
A mounting member for mounting a modular housing of an electrical meter or
metering type instrument; the said housing being adapted for housing one of
a plurality of modular type electrical meter or metering instruments
including instruments with or without a readable display, the said mounting
member being adapted to close an open end of the said housing and having
first connection means for inter-engagement with the said open end and
second connection means for mounting the said instrument to a surface or a
connector rail. 11. A mounting member as claimed in Claim 10 wherein the
said second connection means comprises a DIN rail connector. 12. A mounting
member as claimed in Claim 11 wherein the said connection means comprises
an elongate channel for engagement with part of a DIN rail and latching
means for latching the said housing to the DIN rail. 13. A mounting member
as claimed in Claim 10 wherein the said second connection means comprises
fastening means for fixing the said closure member directly to a surface on
which the instrument is to be mounted or to an surface   



17 mounting plate for indirect attachment to the said surface. 14. A
mounting member as claimed in any of Claims 10 to 13 wherein the said first
connection means comprises part of an interlocking resilient clip
arrangement for fixing the said closure member to the said open end of the
housing.. I5. A mounting member as claimed in any of Claims 10 to 14
wherein the said first connection means is located on one side of the
closure member and the said second connection means on the opposite side
thereof. I6. A mounting member as claimed in any one of Claims 10 to 15
comprising both a DIN rail connection means and a surface mounting
connection means. 17. A mounting member as claimed in any one of Claims 10
to 16 wherein the closure member comprises an end plate. 18. A modular
housing substantially as hereinbefore described and/or with reference to
the accompanying drawings I9. A mounting member substantially as
hereinbefore described and/or with reference to the accompanying drawings.
20. An electrical meter or metering instrument substantially as
hereinbefore   18 described and/or with reference to the accompanying
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