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(57) Abstract

A meter base assembly for the housing
of a meter characterised in comprising a me-
ter base (20) formed from a moulded plastic
material, at least one face of the inner surface
being provided with a plurality of fixing ele-
ments (21) integral with the base and adapted
to mechanically engage with one more inter-
changeable support attachments (22, 30), the
fixing elements (21) being arranged in the form
of a regular matrix such that the support attach-
ments (22, 30) may be positioned in a plurality
of different configurations within the base.
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METER BASE ASSEMBLY

The present invention relates to a meter base assembly for the housing of a

meter, in particular an electronic electricity meter.

Conventionally, electricity meter housings have been made of bakelite, this

material being chosen for its strength and resiliance and its electrical
insulating characteristics. Inside the housing, the mechanical elements of
the measurement subassembly (disk, driving magnets etc) are fixed in
place by means of a number of screws or other permanent fixing means.
The majority of electricity meters currently in use have this kind of
construction. More recently, a moulded plastic has been used as the
housing material, in particular in the case of electronic based electricity
meters where the heavy mechanical elements of a conventional
electromechanical meter have been replaced by circuit boards and other
lightweight electronic components.

In such meters, the circuit boards are usually mounted in the base on a
number of support columns arranged around the periphery of the base.
These columns are located in a fixed position in the base and are
formed as an integral part of the base in the moulding process. Other
electronic elements may be mounted by other mechanical supports
within the base. An example of such a base is shown in the European
Patent Application 97400184.4 in the name of AEG Zéhler GmbH.

The problem with such conventional bases is that they are typically
configured for one particular meter design. In the case of a
modification to the circuitry of the meter, a reconfiguration of the
mould may be required. Additionally, the need to use other fixing
means such as adhesives, screws or welding techniques increases the
cost of such bases. For reasons of economy of scale, it would be
advantageous to provide a meter housing that could be easily modified
to be used in a number of different meters with varied circuit

arrangements and that avoids the need to use other fixing means of
the kind described.
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The requirement to provide a meter housing particularly capable of
being modified for re-use in a number of a different products has
become particularly important with the globalisation of the
marketplace, since it is now not uncommon for each of the various

o elements in a product to be manufactured in separate locations, with
one plant manufacturing the housing, another plant the metrology
components etc. The ability to provide a meter base assembly capable

of being easily adapted to a number of different products is particularly
valuable in this context.

According to the present invention the meter base assembly is
characterised in comprising a meter base formed from a moulded
plastic material. at least one face of the inner surface being provided
with a plurality of fixing elements integral with the base and adapted

50 to mechanically engage with one or more interchangeable support
attachments, the fixing elements being arranged in the form of a
regular matrix such that the support attachments may be positioned in
a plurality of different configurations within the base.

25 The mechanical engagement between the support attachments and the
fixing elements can be realised by, for example, a snap-fit joint
between the support attachment and the fixing element. However. in
order to reduce the complexity of the moulded fixing element the fixing
elements and support attachments in a prefered embodiment are

3  adapted to mechanically engage by means of an interference fit

between the fixing elements and support attachments.

In one embodiment, the fixing elements may take the form of a female

socket adapted to engage with a male pin of the support attachments.
35 For example, in one realisation the fixing elements take the form of a

matrix of recesses of substantially square cross-section adapted to form

an interference fit with a pin of substantially circular cross-section
formed on the support attachment.

a0 Alternatively, the fixing elements may take the form of a male pin

SUBSTITUTE SHEET (RULE 26)
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adapted to engage with a female socket of the support attachment. In
an example of this alternative realisation the fixing elements may take
the form of a matrix of pins having a substantially cruciform cross-
section adapted to form an interference fit with a socket of

substantially circular cross-section formed on the support attachment.

In a particularly preferred embodiment of the invention the fixing
elements and support attachments are adapted to fit together in a
limited number of one or more predetermined orientations. For
example, in the case of a simple interference fit, where the parts
normally have no predetermined orientation and may even be rotated
once joined together, the support attachment may be provided with a

projection to prevent rotation of the attachment relative to the fixing
element.

In the case of a support attachment comprising a male pin of
substantially circular cross-section one or more external projections
may be provided on the pin to engage the faces of the female recesses of
the fixing elements so as to prevent rotation. Alternatively, in case of a
support attachment comprising a female socket, one or more internal
projections may be provided in the socket to engage the faces of the
male pin of the fixing element so as to prevent rotation.

Providing a fixed orientation of the support attachments relative to the
fixing elements is particularly important in the case where the support

attachments are adapted to support vertically mounted components
(see below).

In a typical realisation, the support attachments have a substantially
columnar form. In order to provide further stability the support
attachment may also comprise a flange formed around the support
attachment in the region of the base of the attachment, the flange
being adapted to bear upon the uppermost surfaces of at least the
engaged fixing element. Depending on its relative size and the type the

flange may also bear upon the upper surfaces of other fixing elements
in the matrix for additional support.

SUBSTITUTE SHEET (RULE 26)
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Usually the support attachment will include at least one horizontal
support surface adapted to support components, such as circuit boards,
in parallel with the plane of the meter base. As well as, or instead of
such a supporting surface the support attachment may also include a

0 vertically extending slot adapted to hold components arranged
perpendicular to the plane of the base.

For ease of manufacture, the support attachment may also be formed
from a moulded plastic, although other materials may be used.

The invention also extends a meter base adapted to be used in a meter
base assembly as described above and formed from a moulded plastic
material, at least one inner surface of the base being provided with a
plurality of fixing elements integral with the base and arranged in the

20 form of a regular matrix. In a similar manner, the invention extends to
a support attachment adapted to be used in a meter base assembly as
described above.

There will now be described, by way of example only, a number of

»s  embodiments of the present invention, with reference to the attached

figures in which :

Fig. 1 shows a meter base according to a first embodiment of the
invention ;

30
Fig. 2 shows a support attachment adapted to engage the meter base of
Fig. 1;

Fig. 3 shows a partly cut-away view of the base and support element of
35 this first embodiment engaged in use ;

Fig. 4 shows a meter base according to a second embodiment ;

Fig. 5 shows a number of possible fixing element designs that may be
40 used in a meter base of this second embodiment ;
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Fig. 6 shows a support attachment adapted to engage the meter base of
this second embodiment ;

Fig. 7 shows a partly cut-away view of the base and support
1o attachment of the second embodiment when engaged ;

Fig. 8 shows a view of modified support attachments for use in the first
and second embodiments and which are adapted for engagement in
fixed orientations ;

Fig. 9 shows a view of a meter base and support attachments according
to the second embodiment together with an alternative support

attachment particularly adapted to hold components in a vertical
orientation.

Referring to Fig. 1, a meter base 1 according to a first embodiment of
the invention is shown. The meter base is formed from a moulded
plastic and defines the bottom part of a meter housing. In use, a cover
part is fitted over the base, engaging with the edge 2 of the peripheral
55 wall 3 to seal the meter housing. The meter 1 is provided with an array
of fixing elements 4 arranged in a regular matrix along the bottom
inner surface of the meter base. In this embodiment, the fixing
elements 4 take the form of a female socket having a substantially
square cross-section. As will be seen, these elements engage specially

3  shaped support attachments by means of an interference fit.

Such a support attachment is shown in Fig. 2. In this case, the
columnar support attachment 5 comprises at its base a male pin 6
having a substantially circular cross section and adapted to engage a
35 fixing element when inserted in the base. The support attachment
which is made of a moulded plastic also comprises a flange 7. The
uppermost part of the attachment is provided with a horizontal
surface, not visible from this angle but indicated by the arrow 9. In
use, horizontally arranged components such as circuit boards rest on
40 this surface and are held in place by the lower face 10 of the crown 11
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5 of the attachment. In a similar manner, other horizontally disposed
components may be held on the upper face of the element 12, lower
down on the attachment. As will be later described, support
attachments with alternative upper parts, in particular for holding
vertically arranged components, are also possible.

10
Figure 3 shows the engagement of the support attachment 5 in the
meter base 1. As will be seen, the pin 6 of the support attachment
forms an interference fit with the square cross-section of the fixing
element 4. The flange 7 bears upon the upper surface of the walls
is  around the recess of the element as well as the walls of the

immediately neighbouring elements in order to provide extra stability.

By means of the simple mechanical engagement between support
attachment and fixing element and the matrix array of fixing elements

50 in the base any number of configurations of support attachments in the
base are possible, the support attachments being plugged into the
positions required for each meter design. Manufacturing costs can be
reduced as the same moulded base may be used for different meters.
The same principle applies to manufacturing of the support

s attachments which may be made in a large quantity and used as
required.

The first embodiment relates to an arrangement of male support

atttachments and female fixing elements. As will be seen from Figs. 4
30 to 7, the inverse is possible. Referring to Fig. 4 the base 20 in this case

is provided with a matrix array of male fixing elements 21 having a

substantially cruciform cross-section. Fig. 5 shows three possible
variations on this design.

35 Referring to Fig. 6, the support attachment 22 in this case 1s provided
with a female socket 23 of generally circular cross-section. The

remaining parts of the support attachment remain unchanged and are
noted by the same reference numbers.

40 As shown in Fig. 7, the socket 23 of the support attachment 22 forms
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5 an interference fit with the fixing element 21 in the same manner as
round pin and square socket for the previous embodiment. As will be
clear, other male/female arrangements are equally possible, include
the use of square cross-section male fixing elements etc. Equally,
whilst the embodiments shown describe interference fit engagements,

10 the use of a snap-fit type joint would be equally possible.

In the above embodiments, the support attachments may fitted in
position in the base in any orientation. In the case where only
horizontally disposed components are to be supported the orientation of

15 the piece is relatively unimportant. Conversely, where vertically
disposed components are required it is necessary to ensure that these
are not displaced by rotation of the piece. Whilst this can be prevented
by, for example, holding a vertical component between two support
attachments, it would nevertheless be helpful to include a means for

20 fixing the orientation of an attachment.

A means of providing this i1s shown in Fig.8 with respect to two support
attachments. In the case of the male attachment 5, the pin 6 includes
an external projection 25. In use, this projection will be accomodated in

»5  one of the corners of the square-shaped recess of the female fixing
elements shown in Figs. 1 and 3 and the piece will be locked in place.
In a similar manner, the socket 23 of the female support attachment 22
is provided with an internal projection 26 adapted to engage the cut-
away parts of the cruciform male fixing elements of Figs. 4 and 5. In

30 both cases, the support attachment may only be inserted in one of four
predetermined orientations and will be fixed in place in this
orientation once inserted.

Fig. 9 illustrates a larger scale perspective view of the base and

35 support attachments of the second embodiment shown in Fig. 4 to 7.
The figure also shows a modification in which a columnar support
attachment 30 having an upper body and provided with a simple U
shaped cross-section defining a vertical slot. This attachment, which
has the same female socket and flange as the other attachments, is

40  particularly adapted to hold vertically disposed components such as
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circuit boards. Those support elements not yet fixed in place are

represented graphically as floating above the surface of the base.

A number alternative embodiments of the invention have been
described above. It will nevertheless be clear to one skilled in the art
that alternative realisations using different forms of male/female

attachments and different bases are equally possible without departing
from the scope of the claimed invention.

SUBSTITUTE SHEET (RULE 26)
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CLAIMS

A meter base assembly for the housing of a meter characterised in
comprising a meter base formed from a moulded plastic material,
at least one face of the inner surface being provided with a
plurality of fixing elements integral with the base and adapted to
mechanically engage with one or more interchangeable support
attachments, the fixing elements being arranged in the form of a
regular matrix such that the support attachments may be

positioned in a plurality of different configurations within the
base.

A meter base assembly as claimed in claim 1 in which the fixing
elements and support attachments are adapted to mechanically
engage by means of an interference fit between the fixing

elements and support attachments.

A meter base assembly as claimed in claim 1 or 2 in which the
fixing elements take the form of a female socket adapted to

engage with a male pin of the support attachments.

A meter base assembly as claimed in claim 3 in which the fixing
elements take the form of a matrix of recesses of substantially
square cross-section adapted to form an interference fit with a pin

of substantially circular cross-section formed on the support
attachment.

A meter base assembly as claimed in claims 1 or 2 in which the
fixing elements take the form of a male pin adapted to engage
with a female socket of the support attachment.

A meter base assembly as claimed in claim 5 in which the fixing

elements take the form of a matrix of pins having a substantially

cruciform cross-section adapted to form an interference fit with a
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9.

10.

11.

12.

13.

10

socket of substantially circular cross-section formed on the
support attachment.

A meter base assembly as claimed in any preceding claim in
which the fixing elements and support attachments are adapted
to fit together in a limited number of one or more predetermined
orlentations.

A meter base assembly as claimed in claim 7 in which the support
attachment is provided with a projection to prevent rotation of the

attachment relative to the fixing element.

A meter base assembly as claimed in any preceding claim in
which the support attachment comprises a flange formed around
the support attachment in the region of the base of the
attachment, the flange being adapted to bear upon the uppermost
surfaces of at least the engaged fixing element.

A meter base assembly as claimed in any preceding claim in
which the support atttachment includes at least one horizontal
support surface adapted to support horizontally disposed
components in parallel with the plane of the meter base.

A meter base assembly as claimed in any preceding claim in
which the support attachment includes a vertically extending slot
adapted to hold vertically disposed components arranged
perpendicular to the plane of the base.

A meter base adapted to be used in a meter base assembly as
claimed in any of claims 1 to 11 and formed from a moulded
plastic material, at least one inner surface of the base being
provided with a plurality of fixing elements integral with the base
and arranged in the form of a regular matrix.

A support attachment adapted to be used in a meter base
assembly as claimed in any of claims 1 to 11.
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