- CU DETECTI ON UNI T AND RELAY TERM NAL ARRAY Description Field of The
*Inverfition This invention relates to a:cufrent detectlon unit for a relay
ternlnal array capable of detecting failures- and eont ai'ni ng a nunber’ of
fcurrent detection units. Background of The | nventron There are many types

of rélay termnals, including relay termnals which are not capabl e of
transm ssion, relay termnals with transmtting capability, and 1/O relay
termnals with, for exanple, photocoupler iﬂput and transi stor output.
Since none of these exi_ Llno rel a ternlnals s _ca- -able of detectlng
relay failures (wel dfpgé Gl d yISERS AT : Shl :

t hensel ves, faulty relays are slowto be detected ThIS delay Ieads to

i nconven- ience such as down tlrEiéiEiAﬁfhﬂEﬁ&ﬂ§i&ﬁi&§n be in-
' This invention relates to a current detection unit
and a relay terminal array capable of detecting failures
s which corntains a number of current detection units.

Background of The Invention

There are many types of relay terminals, including
relay terminals which are not capable of transmission,
‘relay terminals with transmitting capability, and I/0

10 relay terminals with, for example, photocoupler input and
transistor output.

Since none of these existing relay terminals is
capable of detecting relay failures (welding of contacts,
faulty contacts, and so on) by themselves, faulty relays

15 are slow to be detected. This delay leads to
inconvenience, such as down time until a new relay can Ke
installed. _ ' '

To detaect a faulty relay, one could use a logic
circuit which has as its inputs the presence or absence

20 of a load current from the relay and an output signal '
from the relay coil. Based on these inputs, the circuit
could judge whether there were a relay fault. With this
‘proposed circuit however, - certain problems can occur:

(1) The range of load current which can be detected

25 is limiteqd; S -

(2) There are limitations on the shape and
dimensions of the current sensor;

(3) It is aifficult to provide adequate isolation
between primary and secondary circuits and among the

30 different poles; and

(4) Such a device cannot be assembled efficiently.
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.stalle('r To detect a faulty relay, one could use a |ogic circuit which has
as its inputs the presence or absence of- a-load current fromthe rel ay -and

ap output signal fromthe relay coil. Based on these-lnputs t he <i rcuit
coul d j.udge whether there were a relay faul't. W<h this proposed cir- cuit
however, certain problenms can occur: (1) The range of load current which

can be is limted; (2) There are limtations on the shape and di nen- sions
of the current sensor; (3) It is difficult tc provide adequate isolation

be- tween primary and secondary C|rcH|ts gEdTgnDngvthe di fferent poles; and

In light of the problems listed above, this
invention has the advantage of prcviding a relay terminal
which is compact and easy to assemblc as well as being

5 <capable of detecting failures in a compact current 7
detection unit.

The current detection unit of this invention has an
annular core with a gap; a case which has a compartment
to hold the annular core and a hole which corresponds to

10 the location of the air gap in the annular core contained
in the compartment; a circuit board which is mounted on
one side of the case and has a magnetic-to-electric
converter element on it which is inserted into the air
gap of the annular core through the hole in the case; and

15 a coil which is wound on the core compartment of the
case. _

The rxrelay terminal array of this invention has a
housing unit with an open top to hold electronic
circuitry; a number of current detection units supported

20 adjacent to each other within the housing unit, each of
which has an annular core with a gap; a case which has a
compartment to hold the .annular core and a hole which
corresponds to the location of the air gap in the annular
core contained in the compartment, a circuit board which

25 is mounted on one side of the case and has a magnetic-to-
electric converter element on it which is inserted into

: the air gap of the annular core through tha hole in the
case, and a coil which is wound on the core compartment
of the case; and an upper case which has terminals to

30 which one end of each of the coils found on the

" corresponding current detection unit are connected and

terminals to which the other ends are connected. This
upper case covers the opening on the top of the housing
unit and includes a relay installation containing a

35 number of relays. In summary, the relay terminal array

sohrem vy
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{4) SHEh a device cannot be assenbled efficiently.. A current detection unit
accor’ding to the preanble of claim1 is _known from GB-A-2 219 864." Sunmary
ot Thé Invention In |ight of the problens-listed atygve, this i nvention has
t he a?vantage of providing a current detection unit” which"is tonpact and
easy o assenble. The current detection unit of this invention is as de-
fined.in claim1. The current detection unit operates as follows. Wen a
current flows through the coil wound on the Xore conpartnent of the case,

| i nes of magneti nerated i,n the core,contai,ned in the

rce.are
bomoar et hode thise 4 RiendioR  oBPrites 5 BOUSLE, LR L, ahduRker of
netic-to-el ect I icQreentcdetactioncanipsacaddi ant appar case.in the core. The

magnetic field whichyg doteEhedabteton’8hiEloblritetl Sl Foidloutl gnal and

s output as a signa
When a current flows through the coill wound on the core

§ compartment of the case, lines of magnetic force are
generated in the core contained in the comégrtment.
These lines of magnetic force are detected by the
magnetic-to-electric converter element placed in the air
gap in the core. The magnetic field which is detected is

10 converted to an electrical signal and is output as a
signal indicating the presence of a current. When there
is no current flowing through the coil, no lines of
magnetic force are generated in the core. The magnetic-
to-electric converter element does not detect a magnetic

15 field, so a signal indidéting'the absence of a current is
output.

This current detection unit has a core in a compart-
ment provided in a case and a coil which is wound on that
compartment. A circuit board which has a current

- 20 detection circuit featuring a magnetic-to-electric
converter element is mounted on one side of the case.
The case is comprised of two halves which fit together
symmetrically, so it can be assembled merely by joining
the halves. -

25 If a relay remains on in the relay terminal array
when it should be off, because of a failure such as
contact welding or faulty contact, a current will
continue to flow in the coil in the current detection
unit, and the magnetic field generated in the core will

30 Dbe detected by the magnetic-to-electric converter element
as described above. If a relay goes off due to a failure
when it should be on, no current will flow in the coil,
and the magnetic-to-electric converter element will not
detect a magnetic field in the core. The output signal

35 from the magnetic-to-electric converter element in these
circumstances is used by a logic circuit to determine,
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PndlcaJ'ng the presence of a current. \Wen there.is-no current flow ng
through the coil, no lines of magnetic farde areegenerated in the core.: The

LI

meegnet ijc-t o- elec. tric converter el ement d@es nob déLect ~a_ nagnetlc fleld
so a sifjgnal indicating the absence of a current’is Butput. This current
detectifon unit has a core in a conpart- -3- nment provided in a case and
a coil iwhich is wound on that conpartnment. A circuit board which has a
current detection circuit featuring a nagnetit-to- electric con- verter

halves uhi ch T1t EAagh: AR tAgRC el oF the) BR/SRE IO O SMANY |

j oi ning the hal v@bat a relay has fa;led. Thls result is transmitted to -
external circuxtry.
In this relay terminal array, the housing unit
5 contains the electronic circuitry as well as a. number of
the current detection units. The opening on the top of °*
the housing unit is covered by the upper case. Inside
the housing unit, a vertical spacer is provided which has
vertical partitions between each of at least two current
10 detection units. This provides sufficient jsolation of
the different poles from one unit fo the next, and it
prevents external dévices from interfering with the
current detection units.
The current detection unit of this invention
15 achieves the following advantages: _
(1) The current flowing through a circuit flows
through a coil so that it can be detected as a magnetic
field by a magnetic-to-electric converter element., This
scheme insures that the current in the coil will be
20 detectaed reliably. Since this detection device is built
into a relay terminal array, failures of relays can be
detected reliably by a logic circuit;
(2) The spatial relationship between the magnetic~
to-electric converter element and the core is firmly'
' 25 fixed during assembly;
(3) Sufficient isolation is provided between the
~ primary and secondary elements;
é : . {(4) The device can be assembled efficiently. Since
the case is composed of two symmefrical halves, it can be
30 assembled merely by fitting two pieces together, a highly
efficient mode of assembly; and
(5) The configuration of this invention allows the
unit to be assembled easily and enables it to be made
more compact. - . '

e
e
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Jf a ay remains on in the relay termnal array when it should be off,
becal)pe of a failure such as contact meld+ng .or -faukty contact, a- current
wiel | fontinue to flowin the coil in the current detection unrt‘ and; the
magnegic field generated in the core will+be detected by t he mag-
neticgto-electric converter element as described above. If a relay goes off
due tb a failure when it should be on, no current will flowin the coil,
and the magnetic-to-elec- tric converter elBnent will not detect a nmgnetic
field in the core. The output signal fromthe etic-to-electric
converter el enent i Fhedelay termingk array Le”eog?!%s anvweptien reantains

determ ne, based fKd¥ ofi e bt e fo it e Pfand pFrévidest BAL 2

rel ay has fail ed. Thlf resylt |s transmtted to external cireuitry. The
current det ect i TAHIANINGAIYANCAGRANt i on achi eves the fol | owi ng advant ages:
(1) The current flowry tArlagpic airqeit tswifivly and reliably detects

5 the failure of a relay based on the presgﬁce or absence
of a current detected by the current detection unit, éqp
on the on/off status of the relay. This allows a failure
to be responded to quickly;

(2) Each current detection unit, and indeed the
10 entire device, is easy to assemble; ,' J
(3) Since all components are arranged compactly,
the terminal unit itself is compact;
(4) The partitions in the spacer ensure that there
is adequate isolation between different poles of adjacent
15 current detection units; and
' (S) The partitions in the spacer prevent
interference from external sources from reaching the
current detection units.

Brief Description of The Drawings
20 Fig. 1 is a partial exploded perspective view of the
current detection unit of this invention;
Fig. 2 is a partial exploded perspective view of the
current detection unit. pictured in Fig. 1;
Fig. 3 is a perspective view of the exterior of the
25 relay terminal array of this invention;
Fig. 4 is a perspective view of the exterior of the
housing unit on the relay terminal array pictured .in Fig.
3; | '
Fig. 5 is a partial exploded perspective view
30 focusing on the spacers in the relay terminal array
pictured in Fig. 3;
Fig. 6 is a partial exploded perspectivo view
focusing on the current detection units in the relay
' terminal array pictured in Fig. 3; and
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tshr ou a coil so that it can be detected,as a nmag- netic field by .a
magnetffc-to-el ectric converter ele- nent"Thls schenme insures.that” the
curre in the coil will be detected Fellably \When it hi s detection de<"vice
is buift into a relay terninal array, -faifures of Telays can be detected
relialgy by a logic circuit; (2) The spatial relationship between the
magnetg§ c- to-electric converter element and the core is firnmy fixed during
asse y: (3) Sufficient isolation is providdd between the pri- mary and
secondary el enents; . - 4- ((Sé) The devi.ce n be, assenbl ed, efficiently.
Since Jthe case is co ed %ﬁ%ﬁ%& *é; ded Rerspective view

focusing on the upper case in the relay terminal array
" plctured in Fig. 3.

Retajled Description of The Invention .

5 An example of a current detection unit is shown in
exterior oblique view in Fig. 1 and in .partial exploded
oblique view in Fig. 2 . cCurrent detection unit 1 has
two bobbins (half cases) 10, 20. Bobbins 10, 20 fit
together symmetrically and contain core compartments 11, .

10 21, respectively. Compartments 11, 21 form an annular

chamber into which the core is inserted. The top halves
of the compartments protrude from bobbins 10, 20.
Annular core 30, which is contained in compartments 11,

i 21, has a partially isolating air gap 31 in it.

' 15 The inner side of bobbin 10 has a snap fitting 12
and a boss 13 on it.. Bobbin 20 has a depression 22 which
corresponds to snap fitting 12 and a hole 23 into which
boss 13 fits.

Circuit board 40 is mounted to the ocutside of bobbin
20 10 by means of self-tapping screws 42 which are inserted
through holes 43 in circuit board 40 and holes 14, 24 in
bobbins 10, 20. A single Hall eiement 41 is mounted on
the inside of circuit board 40, the side facing the

: bobbin. This is the magnetic-to-electric converter

’ 25 element which detects the magnetic field generated in

core 30 and converts it to an electrical signal. Since
circuit board 40 is mounted on the outer side of. bobbin
10, Hall element 41 can pass through hole 15, through air
gap'al in core 30, and partially penetrate hole 25 in

30 bobbin 20. This configuration allows Hall element 41 to

detect with certainty the lines of magnetic force
generated in core 30. On the front of circuit board 40
is the current detection circuit, which comprises various
electronic components. In the relay terminal array,
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can b§ assenbled nerely by fitting two pieces to- gether, a highly . .,
effi cFent node of assenbly; and (5) The eonflgqut|0n of this inveéntian,
allows the unit to be assenbled easily ang emabkes it 'tH be nmade morgt*ee
conpact. Brief Description of The Draw ngs Flg 1¢'s a partial exploded®
perspective view of the current detection unit of this invention; and Fig.
2 is a partial exploded perspective view of the current detection unit
pictured in Fig. 1. Detailed Description O 7The Invention An exanple of a
current detection unit is shown in exterior oblique viewin Fig. 1 and in
partial expl odegivphuiguboardn4Pn iBi gonpectedr Snt anotberi circwit baaxd @

bobbi ns (hal f cq;gg)rle% 32 tﬁg?ﬁbﬁscagnegeo gt g50get her symmetrically and
caontain core conpartne ispectlve y. Conpartnents 11, 21 forn1an
annul ar gnet wire 35 is wound a’ predetermined number of

turns on compartments 11, 21 of bobbins 10, 20 to produce
S coil 36. In one aspect of the invention, coil 36 is
wound starting from the top and ending at the top, so
that both halves are wound in thé same direction. |
In a current detection unit 1 configured in this
way, core 30 is enclosed in compartments 11, 21 of

10 bobbins 10, 20. When Jbobbins 10, 20 are joined, snap
fitting 12 on bobbin 10 engages with depression 22 on
bobbin 20 and boss 13 on bobbin 10 gees into hole 23 in
bobbin 20. In this way bobbins 10, 20 are formed into an
integral unit. Circuit board 40 is mounted on the side

15 of bobbin 10. When coll 36 is wound and placed in
compartments 11, 21, the assembly is complete.

In the configuration described above, Hall element
41 is easily and reliably positioned in air gap 31 of
core 30 at the time of assembly. This insures that the

20 spatial relationship between Hall element 41 and core 30

' will remain fixed. It also guarantees a sufficient
isolation distance between the primary and secondary
circuits and improves the efficiency of the entire
assembly process.

28 " The operation of current detection unit 1 is
descridbed below. When a current flows through coil 36,
lines of magnetic force are generated in core 30 inside
compartments 11, 21. These lines of magnetic force are
detacted by Hall element 41 in air gap 31 and converted

30 to an electrical signal. A signal indicating the
presence of a current is output by the current detection
circuit. when there is no current flowing through coil
36, no magnetic field is generated in core 30. Hall
element 41 does not dete¢t a magnetic field, and a signal

3? indicating the absence of a current is output.
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into which the core is inserted. The tqp hal ves .of the conpartnents
de from bobbins 10, 20. An- nul ar_core :30f swhitch is containéd in .

conpRtnments 11, 21, has a partially |solat|ng giregap 31°%in it” The Thifer
si de Pf bobbin 10 has a snap fitting 12 and a'bosg:13 on it. Bobbin 20 has
a depgession 22 which corresponds to snap fitting 12 and a hole 23 into
whi chgboss 13 fits. Crcuit board 40 is nounted to the outside of bobbin 10
by nmepns of self-tapping screws 42 which ar® insert- ed through holes 43 in
circuft board 40 and holes 14, 24 in bobbins 10, 20. A single Hall el enent
41 is| mounted on t heThAsradaysterninal asray whichheoptadnsaenrgente hob-
bin. yhis is thgetB&BebhCuhftE! 8CAbLEr £PEH C4HEVaCYEENhow be explained.

A perspective view of the exterior of a preferred

embodiment of this relay terminal array is shown in Figq.

| 5 3. Exploded perspective views showing components are

; provided in Figs. 4-7. Relay terminal array 2 comprises

E housing unit 50, which is open on top, and upper case
100, containing a number of relays 120 (in this case,
four), which is mounted on the top of housing unit 50 so

10 that it can be put on and taken off. _

As shown in Fig. 4, housing unit 50 has four holes
52 close to its open top 51. By means of tabs 101 on
upper case 100 (sea Fig. 7) which engage in holes 52, the
upper case is mounted on housing unit 50 so that it can

15 easily be removed and put back on. Fixture rail 53
engages with the bottom of housing unit 50.

As can be seen in Fig. 7, six terminals 105 are

¢ attached to upper case 100 by screws 106, and six

' terminals 106 are attached by screws 108. Cover 109 is

20 mounted over anti-static plate 93 (see Fig. 5} which
discharges the static electricity from circuit board 90,
which is exposed on the top of upper case 100. Cover 110
is mounted over the portion of the relay terminal array
where terminals 105, 107 are mounted and so- that it is

25 removable. Cover 111 is installed on top of LEDs 94 (see
Fig. 5), which are mounted on circuit board 50.

Inside housing unit 50 is a spacer 60, which is
shaped as shown in Fig. 5. On the top surface of spacer
€0 are snap fittings 61, which engage with holes 102 in

30 upper case 100 (see Fig. 7) to secure spacer 60 to the
upper case.

In Fig. 6 one can see that inside spacer 60 there
are a number (in this case, four) of the current
detection units 1 arranged one next to the other. Tha

35 tops of circuit boards 40 in these current detection
units 1 engage in guide grooves (not shown) in spacer- 60
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etects the magnetic field generated in corge 30 and converts it to an
ical signal. Since circuit board- 40'|s ‘mogrt ed on the outer.S|de of
10, Hall ele- nent 41 can pass: through hol e-15, thr.ough air* gap 31
e 30, and partially penetrate hol e 25 i n~bobbin 20. This
uration allows Hall elenent 41 to detect with certainty the lines of
ic force generated in core 30. On the front of circuit board 40 is
rrent detec- tion circuit, which coinises vari ous el ectroni c conpo-

I I t b d ted .t
G rout (SBHEAE: Fie BhLEK ke Sibpaget uaer 15 1V24R Eiteang
er m ned npubbtioﬁstuihh pespechato nthe sspdce?]l oAsbshbwnsiaOFigQ to

e.coil 364 e&ﬂg& &raéé’eﬁisoéhfé 1%1#?&68{.1 bﬁ?*iegg E;éa%!ﬂ@ oﬁL‘i‘”' ng

fromthe top and ng at VES art woun
same direction.®3¥n %P%E?rQﬁFaﬂit%%¥$%ﬁP¥#NtfHPEoﬁthﬁ9Ed°fntPﬁ|§P§ﬁ?r-

$ Each of these isolation-barriers 63 extends between two
detection units 1. Barriers 63 insure that there is an
adequate isolation distance between the different poles
of neighboring detection units 1.
Connectors 45 on circuit board 40 of each detection
10 unit 1 are inserted into holes 81 in circuit board 80 and
soldered. The-output circuit, which is composed of
various electronic components, is built on circuit board
80. The ends of circuit board 80 go between paired
i tooth-shaped positioning guides which are gurnished in
{ 15 three places on .spacer 60 to keep the board in the
’ correct position on the spacer.
: Circuit board 80 is connected to circuit board 70 by
i means of connectors 85, which are inserted through holes
82 on board 80 and holes- 72 on board 70 and soldered in
20 place. Circuit board 70 has a number of circuits on it,
including a power supply circuit, a reset circuit, a
driver/receiver circuit(s) and a control circuit(s) for
transmitting. These circuits are comprised of electronic
components 71. The ends of circuit board 70 f£it between
25 paired_tooth-éhaped positioning gquides which are fur-
nished in four places on spacer 60 (see Fig. 5) to keep
the board in the correct position on the spacer.
i As shown in Fig. 5, there is another circuit board
" 90 on top of spacer 60. Circuit board 90 is supported by
30 gquides (not shown) on upper case 100 and by terminals
- 107, which are inserted into holes 97 in circuit board 90
and then soldered. Relays 120 (see Fig. 3) on circuit
board 90 comprise four relay sockets 91 (the relay
installation), which are mounted to be removable; four
35 opening detection switches 92; discharge plate 93 for
- gtatic ealectricity; and six LEDs 94. An output circuit
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core
10, 2

0 is enclosed in conpartnents 11, 21 of kqbbi,gs 10, 20.. When bobbi ns
are joined, snap fitting 12 on bobtgn X0 erjgafes with depression 22

on bopbin 20 and boss 13 on bobbin 10 goestint:o pol*e;23 i n bobkin 20.7 "

this

y bobbins 10, 20 are forned into amrintegral®unit. Circuit bdard 40

I's nognted on the side of bobbin 10. Wen coil 36 is wound and placed in

conpa
descri
gap 31
rel ati
guar ar
second
proces

tments 11, 21, the assenbly is conplete. In the configuration
bed above, Hall elenent 41 is easily aH¥ reliably positioned in air

R e SHERAR: R - PR TSR It
tees a suf$isi eftrélayasocketis 91} aone bahVeeledse pelapsy130dfrom
ary CirCUi{ﬁedem$&H££H§§ $thggié£§e@fy of the entire assenbly
> B There are four terminals 99 (the connection
5 terminals for the relays), each of which has one of its
ends inserted through a hole 98 in ‘circuit board 90. The
other end goes through one of rectangular holes 64 in
spacer 60 and protrudes into the interior of the spacer.
ohe end of the coil 36 in each current detaction unit 1
10 is soldered to the end of each terminal 99 which
protruées from-circuit board 90. The other end of each
coil 36 is soldered to one of four terminals 10S.
As shown in Figs. 5 and 6, circuit boards 70 and 90
are connected to each other through connector 75 on board
15 70 and flat cable 77 which is mounted onto connector 95
on board 90. Circuit boards 80 and 90 are connected to
each other through connector 85 on board 80 and flat
cable 86, which is mounted onto connector 96 on board 90,
To connect an external pbwer source or transmission
20 circuitry, harness 78, which is joined to connector 76 on

circuit board 70, is soldered to two of terminals 105 and
two of terminals 107. '
A relay terminal array 2 constructed in this fashion
will automatically detect a failure of one of relays 120
25 and transmit to the external circuitry a signal
indicating the detection of this failure. When a
: failure, such as contact welding or a faulty contact,
' occurs in one of relays 120 which are mounted on relay
' sockets 91, the current detection units 1 will transmit a
30 signal indicating the presence or absence of a current to
a logic circuit. Based on this signal and the on/off
status of relays 120, the logic circuit will determine
whether a failure has occurred. If, for example, current
detection unit 1 detects a current when a relay 120 is in
35 thae off state, or if it does not detect a current when
the relay is in the on state, the ‘logic- circuit will
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- b- The%peratlon of current detection unlt ut I's de- scribed bel ow. \Wen a
current {fl ows through coil 36, lines of mm tie fopce are generated—ln
cor'e 30}i nside conpartnents 11, 21. These hnes of s nagnetlc force are - ;...
detected by Hall element 41 in air gap 31 and comwerted to an electrical
signal. JA signal indicating the presence of a current is output by the
current jdetection circuit. Wien there is no current flow ng through coi
36, no ragnetic field is generated in core 3013Hal |l el enent 41 does not

detect a nagnetlc ngd al_ _indicating the absence of a current
i's output. Pguﬁuge % éﬁ% that a failure has occurred. This

function allows failures to be reported swiftly so that

! countermeasures can be taken promptly to eliminate down
[} tim‘.

—— -
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rrent detection unit conprising: an annylar, core (30) having,an alr({

'1) agﬁiLthMJEMjgacmmmtmm €11, 21)|nmmchsmd
core is_di hol e (15)'|n saicd "‘case di sposed’in-a, I
on cor - Eu;' iwlm h d air gap tn sai'd annul ar core; a ci feuit
' of said case, said circuit board having a
I c-to- electrlc converter ;el enent disposed thereon, said
ic-to-electric converter belng in- seted into said air gap of said
r core through said hole in said case; and a coil (36) wound on said

r core, cWBaBcisielpimed iSifRat said case is conprised of two
rical halves (10, 20) adapted to be fitted together, each said half

P0) defining anlgnnukaguggght detection unit, comprising:
an annular core having an air gap;
a case having a compartment in which saiad
5 annular core is disposed, and a hole in said case
disposed in a position corresponding to said air gap in
said annular core;
a circuit board mounted ‘on one side of said
case, said circuit board having a magnetic-to-electric
10 converter element disposed thereon, said magnetic-to-
electric converter being inserted into said air gap of
said annular core through said hole in said case; and
a coil wound on said annular core.

_ 2. A current detection unit as claimed in claim 1,
15 wherein said case is comprised of two halves which fit
together symmetrically.

.3; A current detection unit as claimed in claim 2,
wherein said case halves are identical.

4. A relay terminal array, comprising:
20 a housing unit having an opén top which has
space to. contain electronic circuitry;
_ a plurality of current detection units
positioned adjacent to each other in said housing unit,
each of said curxent detection units comprising:
25 ' an annular core having an air gap,

a case having a compartment in which said
annular core is disposed, and a hole in said case
disposed in a position corresponding to said air gap in
said annular core,

- 30 a circuit board mounted on one side of
said case, said circuit board having a magnetic-to-
electric converter element disposed thereon, said
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partngnt (11, 21), said annular conpartnents formpg, as said conpartnent
(11, P1), an an- nular chanber enclosing-gaid-coy¢ (30). 2. A current

?gteﬁf |Cg|n u{\i\i“ﬁ“‘\\“ﬂ\“‘“\“ xc aim1l, vvher'el n said ‘Case har ves. (10,7 -20)° -are

10

i5

~ comprising:

13

magnetic-to-electric converter inserted into said air gap

of said annular core through said hole in said case, and
' a coil wound on said annular core; and

an upper case mounted on said housing unit,

a plurality of relay sockets and a
plurality of terminals connected to said relay sockets,
each of said relay sockets and terminals connected
thereto corresponding to one of said current detection
units,

wherein each of said coils is connected in
series with an output side of its corresponding relay
sockaet.

5. A relay termihal array as claimed in claim 4,
wherein said housing unit has a plurality of vertical
spacers along the walls inside said housing unit to
separate said current detection units from each other.

—_—
——

_—
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