1 AN ELECTRI CAL DI SCONNECTOR DEVI CE FOR A POLYPHASE ELECTRICITY METER The
present invention relates to the field of electricity neters, and nore
particularly to operations 5 of calibrating such electricity neters. In
conventional manner, an electricity nmeterl conprises at |east a current
circuit and a voltage circuit. For a single-phase electricity neter, there
is only one pair or assenbly constituted by a current 10 circuit and a
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When the electricity meter is in its normal
operating mode, i.e. connected to the general electricity

15 network, the current and voltage circuits in a given pair
or subassembly need to be connected together
electrically.

In contrast, during testing prior to installation or
following a repair on an electricity meter, it is

20 necessary to calibrate the voltage and current circuits
within a given pair, and do so independently.
Consequently, in a calibration mode, the voltage and
current circuits of a given pair or subassembly need to
be electrically isolated from each other.

25 The feature that enables the current and voltage
circuits of a given pair being connected or disconnected
is known as an "I/P link" meaning that an electrical link
can exist or not exist between the current circuit (I)
and the voltage or phase circuit (P).

30 The description below relates more particularly to
specific means for implementing this "I/P link" feature.
These means need to operate as a switch enabling
connectiocn and disconnection operations to be performed,
and consequently they are referred to below more

35 generally as electrical connector/disconnector means.

A first known solution for implementing electrical
connection/disconnection consists in fitting the meter



connection and di sconnection operations to be perfornmed, and consequently
they are referred to below nore 35 generally as electrical
connect or/ di sconnector neans. A first known solution for inplenmenting

el ectrical connection/disconnection consésts in fitting the nmeter 2 wth
a netal strip, e.g. made of brass, that is held by two screws between the
current termnal and the voltage termnal of the voltage and current
circuits withifth aghelenl par¥iPand- i thade nef aPrpsaft FBeki 4§ BRLE BYtrica
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to be available, i.e. a special screwdriver, in order to

15 be able to operate the electrical connection depending on
whether it is desired to connect cor disconnect the
circuit. Furthermore, user manipulation is not simple,
since for each connection or disccnnection to be
undertaken, it is necessary to lcosen three screws, to

20 move the part in translation, and then to tighten the
three screws. If the meter is also a polyphase meter,
e.g. a three-phase meter, then the operation needs to be
repeated three times. Also, if the user does not reclose
all three bridges correctly, the meter will remain either

25 completely or partially in calibration mode and the main
metering function of the meter in normal mode is not
provided.

Another known scolution has been provided for

simplifying the above-mentioned connection, both in terms

30 of the number o¢f parts required, and in terms of the
amount of manipulation. In that solution, e.g. as
implemented in the electricity meter referenced ACE 3000
type 260 sold by the Applicant, the electrical connection
takes place via a spring blade having ends that, in a

35 rest position of the blade, come into contact firstly
with the current terminal and secondly with the voltage

terminal, so that the current and voltage circuits are



Anot her known sol ution has been provided for sinplifying the

above- nenti oned connection, both in ternms 30 of the nunber of parts
required, and in terns of the anmount of nmanipulation. In that solution,

e.g. as inplenented in the electricity met er referenced ACE 3000 type 260
sold by the Applicant, the electrical connection takes place via a spring
bl ade having ends that, in a 35 rest position of the blade, come into
contact first¢yecthwriwalhe tnterpennerhtdal Bad setdhupyiant modBe FHEt age
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10 tool, and appvg;all, with a polyphase neter, the operations still need
to be performed in succession for _each of the subassenblies of the neter.
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electricity neter, sard erectricity "nmeter béing of the pol yphase type
havi ng a nunber, Ninog¢bject of the present invention is to mitigate
the above drawbacks by providing special tooling enabling
15 the operations of connecting and disconnecting N pairs or
subassemblies of current and voltage circuits in a
polyphase electricity meter to be performed
simultaneously and in simple manner.
More precisely, in a first aspect, the present
20 invention provides an electrical disconnector device for
use together with an electricity meter, said electricity
meter being of the polyphase type having a number, N, of
subassemblies each constituted by a current circuit and
by a voltage circuit, where the number N is greater than
25 one, each subassembly being provided with a spring blade
acting in a rest position to make an electrical
connection between a terminal of the current circuit and
a terminal of the voltage circuit, and the meter being
also provided, in a terminal box, with N openings giving
30 access from outside the meter to each of the blades, the
device being characterized in that it comprises a support
carrying a number N of extensions extending parallel to
one another, each presenting a free end, and disposed
along the support in such a manner that the extensions
35 can be inserted simultaneously intc each of the N
openings by a single operation of manipulating the
support, each free end acting simultanecusly on the



subassenbl i es each constituted by a current circuit and by a voltage
circuit, where the nunber N is greater than 25 one, each subassenbly being
provided with a spring blade acting in a rest position to make an

el ectrical connection between a terninal 4of the current circuit and a
termnal of the voltage circuit, and the neter being also provided, in a
termnal box, with N openings giving 30 access fromoutside the neter to
each of the mmsmmm@espten@ebhgdehh@a@@éﬁpaéactneﬁﬁm offt t&énpri ses a
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giving blade acting in a rest position to make an electrical
15 connection between a terminal of the current circuit and
a terminal of the voltage circuit, and the meter being
also provided, in a terminal box, with N openings giving
access from outside the meter to each of the blades, the
meter being characterized in that it is also fitted with
20 a removable disconnector device comprising a support
carrying a number N of extensions extending parallel to
one another, each presenting a free end, and disposed
along the support in such a manner that the extensions
can be inserted simultaneously into each of the N
25 openings by a single operation of manipulating the
support, each free end acting simultanecusly on the
corresponding spring blade to disconnect each of the
electrical connections.
Thus, by making provision to equip a meter with the
30 disconnection device in accordance with the present
invention, the user is prevented from performing the
disconnection operations incompletely.
Advantageously, holder means are provided on the
meter for holding the disconnector device in a non-use
35 position.
Advantageously, holder means are also provided for

holding the disconnector device in an in-use position.



access fromoutside the neter to each of the blades, the neter being
characterized in that it is also fitted wwth 20 a renovabl e di sconnect or
devi ce conprising a support carrying a nunber N of extensions extending
parallel to one another, each presenting5a free end, and di sposed along
t he support in such a manner that the extensions can be inserted

simul taneously into each of the N 25 openings bg a single operation of
mani pul ating the Buppereserbchnyerbiendcartpagbstrart BAdetSLPosnithe
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the follow ng description nade wt erence_to the_acconpanyi ng figures,
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pairs of a thFepapha®e electricity nmeter; 10 Figure 3 is an enlargenent of
a portion of  Figurepgy, L gUlfods SERVEnAB4 ERERE! NS 8h-2ngPbhagel! ade;
Figures SA and 5B are two perspective views of a
device constituting a second possible embodiment,

15 likewise for use with a three-phase electricity meter;

Figure SC is an elevation view of the device of
Figures 5A and 5B; and

Figures 6A to 6E show the succession operations to
be performed when using the device of the inventiocn.

20 With reference initially to accompanying Figures 1
to 4, the electrical disconnector device 1 in accocrdance
with the invention is for use together with a three-phase
electricity meter having three subassemblies, each
constituted by a current circuit and by a voltage

25 circuit. Naturally, the invention can be generalized to
any polyphase meter, regardless of the number, N, of
subassemblies actually present in the meter. As can be
seen in Figure 2, and in Figure 3, which is an
enlargement of a portion of Figure 2, each subassembly is

30 designed to be connected via an input terminal 2e, 3e,
and 4e and an ocutput terminal 2s, 3s, and 4s to the
general electricity network (not shown). These input and
output terminals are located in a portion of the meter
known as a terminal box, and generally located in the

35 bottom portion of the electricity meter. Each
subassembly conventionally comprises a current circuit 5
and a voltage circuit with a reference 6 being given



Figures SA and 5B are two perspective views of a device constituting a
second possi ble enbodinent, 15 |ikewi se for use wth a three-phase

el ectricity neter; F|gure 5C is an elevation view of the device of
Figures 5A and 5B; and Figures 6A to 6E ®how t he succession operations to
be perfornmed when using the device of the invention. 20 Wth reference
initially to acconpanying Figures 1 to 4, the electrjcal disconnector
device 1 in aeeerlmnce awennineli koerepdn i AsfepsasébedgabRde  woPK1gg
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circuit may be constituted by any metal portion ¢f the

15 primary current circuit, for example the primary winding
of the current sensor.

In accordance with the invention, the disconnector
device comprises a support 10 carrying a number, N, of
extensions, in this case three extensions referenced lla,

20 11b, and l1llc. The extensions extend parallel to cne
another, and each presents a free end 12a, 12b, 1l2c¢c. 1In
its terminal box, the meter is provided with three
openings (referenced 13 in Figures 6B and 6C) giving
access from the outside of the meter to each of the

25 blades of each of the subassemblies. The extensions 1lla,
11b, and 1llc of the device of the invention are disposed
along the support 10 so that the extensions can be
inserted simultaneously into each of the three openings
13 by a single operation of manipulating the support.

30 Each free end 12a, 12b, 12c¢c then acts simultaneously cn
the corresponding spring blade 7 to disconnect each of
the electrical connections. The action of the end 12a of
the extension 1lla on one of the blades 7 is wvisible in
Figure 3.

35 In the embodiment shown, the support 10 is in the
form of a longitudinal strip, and the extensions 11&,

1lb, and llc extend perpendicularly relative to the



When in the rest position, the two ends 7a and 7b of the blade cone into
contact respectively with the termnals 6 10 and 5. Neverthel ess, the end
7a is a free end on which it is possible_to act in order to deformthe

bl ade elastically and nove the end 7a am&y fromthe termnal 6. It should
be observed that the termnal 5 of the current circuit my be constituted
by any netal portion of the 15 primary current circuit, for exanple the
primary w ndi hengbtudheatuaxiéntofehBerstripaccbprdahbe WeeK:t KBS nventi on,
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extensions, in 1%|s case three S%ten5|?ns refeienced 11a, 20 Ilh, and Ilc.
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the support Ilfhesinvetbeonforasoinathengbbudrdaebcsibed, famdtt he extensions
s of bhe LB ETOLRELDR0N 2 Bphte LELS! bupot ity 000ubidynel
el ement for hbddnimgy a support for three extensions 1lla, 11b, and 1llc
that are to act simultanecusly on respective blades as
15 explained above. The difference compared with the device
of the first embodiment lies essentially in the shape of
the extensions that are intended to perform additional
functions as explained below with reference to Figures 6A
to 6D.
20 Figure 6A shows the starting point of a
disconnection operation during which a user makes use of
the disconnector device for simultaneously disconnecting
the various circuits. 1In this starting configuration,
the disconnector device 1 is advantageously held in a
25 rest or non-use position clocse to the meter, e.g. close
to the terminal box. For this purpose, the meter has
holder means e.g. implemented in the form of a stud 14
co-operating, e.g. by snap-fastening, with an opening 15
(see Figures 1 and 5A to 5C) of the disconnector device
30 in order to hold the device in this non-use position. To
reinforce the holding of the device in this position, and
in particular to avoid any movement of the support in
longitudinal translation, the holding means may alsoc
comprise, on the device, holder tabs 16 and 17 (see
35 Figures 5B and 5C) that are inserted in corresponding
housings 1B, 19 of the meter (see Figure 6B), a



while putting the device 1 into place or renoving it, depending on whether
it is desired to disconnect the 5 circuits, or on the contrary to connect
them Preferably, the device is made as a single piece of insulating
material, with the extensions Ila, Ilb, aRd Ilc being integrally nol ded
with the support 10. Figures 5A, 5B, and 5C show a second possible 10
enbodi ment of a di sconnection device in accordance with the invention. As
in the above-dustigureat fon stomeembyli referredi o deyi 2o Chhperaas"al/P
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on the devi ceas Hot deptirbze 1ompRici7e$see 35 Figures 5B and 5C) that are

inserted in correspodidWr can then pivot the disconnector device 1

15 through 20°, as shown in Figure 6C so as to bring the
extensions into a plane that is substantially
perpendicular to the plane of the openings 13, thus
enabling each of the extensions to be inserted into the
associated opening. This insertion is performed merely

20 by moving the device in the direction of the arrow as
shown in Figure 6D. Finally, the user must impart a
final translation movement to the support 1 in a
direction parallel to its longitudinal axis, as
represented by the arrow in Figure 6E, in order to cause

25 the ends of the extensions lla to llc to disconnect the
corresponding blades.

In order to release the hands of the user so that
the user can perform other operations, and in particular
operations specific to calibration, the device is

30 preferably capable also of being held in its in-use
position. To do this, holder means are also provided for
holding the device in its in-use position. In the
example shown, these means are formed by a step or
shoulder 20a, 20b, 20c situated on each extension (see

35 Figure 5C) that co-operate with a groove (not shown) in
the meter.



housi ngs 18, 19 of the neter (see Figure 6B), a 8 configuration comonly
referred to as an "internal" I/P link since it requires the neter

encl osure to be opened. \Wen the user seeks to use the device, it is

wi t hdrawn as shown in Figure 6B. It shoul d be observed 5 in passi ng t hat
wi t hdrawi ng the device 1 reveals the access openings 13 leading to the

bl ades. Consequently, the non-use position of the device as shown in
Figure 6A also s Y cXORRRBI G JRI YN TWSHrRe et 1omeo hcER sdEBiEReaS

openi ngs by pragimgid ftelgw@oe;;t WIS UShe 31 HBREE pbbat i bh adOsEONAT $nt he
openings. In this non-use position the exten5|ons géeferabléhgxtend in a

pl ane that i< I94/Rte i Lt ISAhAral 1881 t PR het Bl Ehe ¥A® BPEnrngs: 88 as
to optimze carpasimnessn Jflethlé%umadﬂrtt hen(¢i vothe t hef tli snoRhgater 6Bevi ce 1
15 throu 900, as .,sho in F u C e into a
pl ane thg?lszqﬁ%ﬁgﬁnfthWy ﬁ%?%% f g?o ?ﬁ@{éﬂ% é@ ?tﬁﬁé gégg?%gs 13,

t hus enabhlﬁpwﬁnﬂﬁQﬁ0m$hyemQemEetﬂnttth©eU$ﬁSef¥@ﬂ fﬂt@ethén9a§§OC|ated
opening. Thi - disey AN d fs REACEEEH dBs oLy Eporﬁylayvmgugaepegytgenl n the

directi on of e arrow as own I n Figure 6D. Final t he user nust
inpart a fi r?ane (RERIES G} o FROVEHRMPE OV eHes s%%o‘ﬁ?e’i Ytrom rapieeingn

par allel to idre lnahingll nedvaXi Sy BSd (6P eseatied 6F the RousIngnbEtyure
in g@fer to c 25 the Q?S of the extensions Ilato llc to

dlsconn t 't %o ?ﬁﬁﬁﬁﬁﬁ%@f %les. In order to release the hands of the

user so that the user can perform other operations, and in particul ar

operations specific to calibration, the device is 30 preferably capable

al so of being held in its in-use position. To do this, holder neans are
al so provi ded for



hol ding the device in its in-use position. In the exanple shown, these
nmeans are formed by a step or shoul der 20a, 20b, 20c situated on each
extension (see 35 Figure 5C) that co-operate with a groove (not shown) in
the neter. 9 By conparing the non-use pd@?tlon of the device as shown in
Figure 6A with the in-use position as shown in Figure 6E it can be seen
that in the in-use position, an end portion of the support 1 (on the left
in Figure 6E)CEARYDj ects fromthe termnal box. This precaution serves

advant ageously, txn pSEYERE] EAL WBSEoAROBtSOTGEYIEST(1P fEEMDYE tBgether
di sconnector device fromjits jn-use positipn. . The ro ecti Qgﬁpgrt on
o

prevents the “Uset ?W(ﬁﬁ??ﬁﬁ%ﬁ%Fﬁ met te?%%%a?l%ﬁgﬁ Cb Y '3 R8wn) of
t he housi ng hetkehd Gpohyphide tgsei navibgxa A@mb&rAINS 4f An el ectri cal

di sconnect of 64l Sl 19T 438 LOGELIEL i b aNcELEChE ! BLEY, IR Bhg s3I ¢

electricily et er
subassenbl|e§nea@rWQk#Eﬁ¢t©mE@ub9rawh@r¢ehhecm¢@h$r &n@s gyeateﬁltag@

circuit, wherg,d heewbﬂbé\gé&f@waé@{néhaﬁov%@d #2€h subpssagbbyahei ng
prOV|ded with a spring blade (7) acting in a rest position to pake an

el ectrical cohflec$oH Petternr @St PeF Hatop 550 FRakpeRuptBRETEFALUit 10 and
a termnal (fﬁorﬁieé‘i’tﬁaﬂh%é@@@eﬁléCﬂéfmlﬁﬁﬂ {he ot ehe b$rngnal &ﬁ)rpﬁd)vihded,
in a teryna X, Wt pepi n ng_acces ro tSi t he
rotor ol kacthET 4 HETBIRRES 0] e debt ctoBhaug SR REFSET o, PORLERE PRERH )
conprises a suppoytaldd)pravigeag nnanbermial hﬁxexﬂabhlﬁnepehhagblc)

XL el N DA B ol 01 AN A0 DeE rom CAGEs PAESEAL ! RO 8r " £8°e8RH 6128nd2C),

and di sposed
blades, the device being characterized in that it

comprises a support (10) carrying a number N of

15 extensions (lla-llc) extending parallel tc one another,
each presenting a free end (12a-12c), and disposed along
the support (10) in such a manner that the extensions can
be inserted simultaneously into each of the N openings
(13) by a single operation of manipulating the support,

20 each free end {12a-12c) acting simultaneocusly on the
corresponding spring blade to disconnect each of the

electrical connections.

2. A device according to claim 1, characterized in that
25 said support {10) comprises a longitudinal strip and in
that said extensions extend perpendicularly relative to

the longitudinal axis of the strip.

3. A device according to either preceding claim,
30 characterized in that the device is made as a single
piece of insulating material, the extensions (lla-1llc}

being integrally molded with the support (10).

4. A device according to any preceding claim,
35 characterized in that the support (1) presents an opening
{15) suitable for co-operating with a stud (14) on the

meter for holding the device in a non-use position.



t he support (10) in such a manner that the extensions can be inserted
simul taneously into each of the N openings (13) by a single operation of
mani pul ati ng the support, 20 each free end (12a-12c) acting simultaneously
on the corresponding spring blade to di stbnnect each of the electrical
connections. 2. A device according to claim1, characterized in that 25
sai d support (10) conprises a longitudinal strip and in that said

extensi ons extend perpendicularly relative to the longitudinal axis of the

strip. 3. A @yl;ged@@g@gdé&gof@iﬁ?t@@ra@ngggéggiﬁ akMyig) characterized in
that the device is nmade %i a single i ece of [nsu atlng naterkal, t he

ext ensi ons (1FRAFICH L hes gﬁ?rﬁ%é%a??ghn%¥ﬁ%ﬁsh??hpfﬁ§e bPpdrf*ER0). 4. A
devi ce accor di @420 ANy Pr ecebpgr £t findgn wBbh chagasdeei rrdthe mbaert he

support (1) presents an eni ng 15) suitable f - ting with a stud
(18 on (e RTE Tor bt ag vretek PRt §-8h. BRRSBEERT  on 1" § S
devi ce according to any preceding claim characterized in that each

extensi on pregeng %&h@lﬁ?%é@%@%c{f?{cf@? ORSE & i BgmP¥t-1 81 AgORORURLER the

nmeter in 5 order _to ) ice In an 1h-use position. 67 A polyphase
type el ectri d¥t3f nitas IR eF ngviekRinbels arortenphRaRNBIPes®2GRere N is

greater than Qisssaamdly HOASE OO ¥t DO DG CIOPsA | &t ednbycareul teahdcbicui t
and by 10 a voltage circuit,, each subassenblémfglggigrOV|ded vvlth.%8 gpring
n

bl ade” (70 act? NPT reLTCHbhe t T3 t DURARES e 7 REPVEGRH L
bet ween a terspmalg (hbladd (he acuingnincarcest positioertonmbke6anof the

08 ooy b B0d DERLEL BT B obag ey fop Lerhaal 19 box.
bl ades, the mumremej@grcuit and a terminal (6) of the voltage
circuit, and the meter being also provided, in a terminal
15 box, with N openings (13) giving access from outside the
meter to each of the blades, the meter being
characterized in that it is also fitted with a removable
disconnector device (1) comprising a support (10)
carrying a number N of extensions (lla-1llc) extending
20 parallel to one another, each presenting a free end (lZa-
12¢), and disposed along the support in such a manner
that the extensions can be inserted simultaneously into
each of the N openings (13) by a single operation of
manipulating the support, each free end (l2a-12c) acting
25 simultaneously on the corresponding spring blade to
disconnect each of the electrical connectiocns.

7. An electricity meter according to claim 6,
characterized in that it includes holder means (14-18)

30 for helding the disconnector device (1) in a non-use
position.

8. An electricity meter according to claim 7,
characterized in that said holder means (14-18) are

35 disposed in such a manner that when the device is in its
non-use position, the support (10) covers each of the N

openings (13).



characterized in that it is also fitted wth a renovable disconnector
device (1) conprising a support (10) carrying a nunber N of extensions
(I'la-11c) extending 20 parallel to one another, each presenting a free end
(12a- 12c), and disposed al ong the support?in such a manner that the
extensions can be inserted sinultaneously into each of the N openings (13)
by a single operation of manipulating the support, each free end (12a-12c)
acting 25 sinultaneously on the correspondi ng spring blade to disconnect

each of the e ecidiLalcCONALEY ! AbBer ac&@r@iﬁgtfbcmlmetvearaeqaw By to
claim6, characterized in th It 1ncludes | der nea (14-18) 30 for

hol ding the oq%@m%@fﬁe%e%ewc%hﬂa Yhen hon- ‘E%‘élc%oéﬁtFBnth ngp-use
electricity f’@iﬁt?&ﬁpr@h@%ﬁ@eﬁéﬁbm Text&har aat &rpzedei Bhabatssai d hol der

14-18 35 d d h he.d
Te non-ise PO 1T LhE SURbOIEL (1) RBURIeEath BRE! RBSH gheriage |

(13). 12 9 An electricity neter accordlng to claim7 or claimS8,

characterize d& aéle&?ffcf?ﬁ ﬂ@yéfeaéé Lgik St OQngSSn pB?iEEQQmstﬁe

ext ensi ons ex ina rg 5 guhstan ara to_the plane
of the openln@% ?dayhar€£ﬁe¢mz%¢ek@r?%@?ylﬁef@?taééoﬁﬁmﬁﬁlﬁﬁSaﬁ918ﬁ€ of

claims 6 tofeagdalaciesogpdrbp hbBhihd EHEthesc6ARBPELEESHBOder (1yeans
(20a- 20c for hoId|%% t he di scopnector device (1) 10 in an in-use
T

posi tiontQ 11, 1TAPR| BETHFRi P95 het®F - according to claim 10, characterized in
that said hol der neans for holding the device in the in-use position

conpri se Stepfl Eﬁg 28?%%r1c%§yeﬁ&@e§X£888L8Pn&'%8'Eiﬁlmpﬁothe device (1),

co-operating "W ve'Th
characterized in that said holder means for holding the

device in the in-use position comprise steps (20a-20c) in
15 each extension (lla-11c) of the device (1), co-operating
with a groove in the meter.



