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(54) Relay with multiple contacts

(57) A relay with multiple contacts includes a coil as-
sembly (11) and a contact assembly (2). The contact as-
sembly (2) includes at least one base (21) having at least
two slots (211) defined therein and at least two bridge
members (22) respectively received in the at least two
slots (211). Each bridge member (22) has at least two
terminal portions (223) respectively formed thereon.
Each terminal portion (223) has a movable contact (221)
mounted thereon. At least one connector (23) has at least
two fixed contacts (231) mounted thereon. Each fixed
contact (231) selectively connects with the correspond-
ing movable contact (221). A first conducting member
(12) and a second conducting member (13) are located
between the coil assembly (11) and the contact assembly
(2). The first conducting member (12) has at least one
first fixed contact (121) for selectively connecting with
the corresponding movable contact (221). The second
conducting member (13) has at least one second fixed
contact (131) for selectively connecting with the corre-
sponding movable contact (221).
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Description

1. Field of the Invention

[0001] The present invention relates to a relay with
multiple contacts, and more particularly to a relay having
multiple contacts disposed thereon for suppressing elec-
tric arc across two contacts.

2. Description of Related Art

[0002] A relay is an electrically operated switch for con-
trolling a circuit by applying a low electric current. The
most common types of relays used are electromechan-
ical relays, reed relays, and solid state relays, etc. Gen-
erally, when electric current flows through the conven-
tional relay, an electric arc is generated between two
leads of the switch which are disposed in a distance. If
a circuit has enough electric current and voltage to sus-
tain an electric arc formed outside of an electrical device,
the electric arc can cause damage to electric device such
as melting of conductors, destruction of insulation, and
fire. In order to eliminating the electric arcing, capacitors
in parallel and resistor, capacitor in series, or increasing
the distance of the two contacts/leads are applied in an
arc protection circuit.
[0003] Nowadays, a small-scale conventional relay is
designed for a small-scale electric device. It is difficult to
apply the increased distance between two contacts/
leads in the small-scale device for reducing the electric
arcing. And if the distance between two contacts/ leads
is increased, the conventional relay may cause the con-
tact fault and the electric circuit of the relay may not be
accurate.
[0004] The main objective of the present invention is
to provide an improved relay with multiple contacts for
suppressing electric arc across any two contacts.
[0005] To achieve the objective, the relay with multiple
contacts in accordance with the present invention in-
cludes a coil assembly, a contact assembly, a first con-
ducting member, and a second conducting member. The
coil assembly comprises a housing for receiving the coil
assembly, the contact assembly, the first conducting
member, and the second conducting member. The coil
assembly has at least one iron core received in the hous-
ing, at least one coil sleeving on the at least one iron
core, at least one magnetic member dispose above the
at least one coil, and at least one spring disposed be-
tween the at least one magnetic member and the at least
one coil. The at least one spring has two ends respec-
tively abutting against the at least one magnetic member
and the at least one coil.
[0006] The contact assembly is disposed adjacent to
the coil assembly and comprises at least one base
mounted on a top of the at least one magnetic member.
The at least one base has at least two slots defined there-
in and laterally extending therethrough. The at least one
base has at least two bores defined therein and commu-

nicating with the at least two slots. At least two bridge
members are respectively received in the at least two
slots. Each bridge member has at least two terminal por-
tions respectively formed on two opposite ends and ex-
tending from the corresponding slot. Each terminal por-
tion of the at least two bridge members is bent into a L
shape and has a movable contact electrically mounted
thereon. Each bridge member has at least one through
hole defined therein and communicating with the corre-
sponding bore, such that the at least two bridge members
are able to rivet to the base or to connect with the base
by heat staking. Or the at least two bridge members are
respectively enclosed within the at least two slots of the
at least one base during injection molding. At least one
connector is disposed adjacent to one side of the base
and has at least two fixed contacts electrically mounted
thereon. Each fixed contact selectively and electrically
connecting with the corresponding movable contact of
the at least two bridge members. At least two shunts are
respectively disposed on the at least two bridge mem-
bers. Each shunt has two ends electrically connected
with the at least two terminal portions of each bridge
member, such that the at least two shunt and the at least
two bridge members are arranged in a parallel connec-
tion.
[0007] The first conducting member and the second
conducting member are disposed adjacent to the other
side of the base which is opposite to the at least one
connector and are located between the coil assembly
and the contact assembly. The first conducting member
has at least one first fixed contact mounted thereon for
selectively and electrically connecting with the movable
contact of the corresponding bridge member. The second
conducting member has at least one second fixed contact
mounted thereon for selectively and electrically connect-
ing with the movable contact of the corresponding bridge
member.
[0008] Additionally, when the at least one coil adapts
to be induced a magnetic field by supplying electric cur-
rent, the at least one magnetic member is magnetically
attracted to move toward the at least one coil. The at
least one base, the at least two bridge members, and the
at least two shunts are moved with the at least one mag-
netic member. The at least one spring is compressed by
the at least one magnetic member. The movable contacts
of the at least two bridge members correspondingly and
respectively move to electrically contact with the at least
one first fixed contact, the at least one second fixed con-
tact, and the at least two fixed contacts for adapting to
open a circuit; when no electricity is supplied to the at
least one coil, the at least one spring forces to restore
the at least one magnetic member. The magnetic mem-
ber moves the at least one base, the at least two bridge
members, the at least two shunts backwardly for closing
the circuit.
[0009] In accordance with another aspect of the
present invention, each end of the at least two bridge
members has two terminal portions formed thereon.
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Each terminal portion has a movable contact electrically
mounted thereon. The at least one connector has four
fixed contacts mounted thereon for corresponding to the
movable contacts. The first conducting member has two
first fixed contacts mounted thereon for selectively con-
tacting with the corresponding movable contacts. The
second conducting member has two second fixed con-
tacts mounted thereon for selectively contacting with the
corresponding movable contacts.
[0010] The present invention will become more obvi-
ous from the following description when taken in connec-
tion with the accompanying drawings which show, for
purposes of illustration only, a preferred embodiment in
accordance with the present invention.
[0011] In the drawings:

Fig. 1 is a partially exploded perspective view of a
preferred embodiment of a relay with multiple con-
tacts in accordance with the present invention;
Fig. 2 is an assembled perspective view of the pre-
ferred embodiment of the relay with multiple contacts
in accordance with the present invention;
Figs. 3-4 are operational cross sectional views of the
preferred embodiment of the relay with multiple con-
tacts in accordance with the present invention;
Fig. 5 is a circuit diagram of the preferred embodi-
ment of the relay with multiple contacts in accord-
ance with the present invention;
Fig. 6 is an assembled plane view of a second em-
bodiment of the relay with multiple contacts in ac-
cordance with the present invention;
Fig. 7 is a circuit diagram of the second embodiment
of the relay with multiple contacts in accordance with
the present invention;
Fig. 8 is an assembled plane view of a third embod-
iment of the relay with multiple contacts in accord-
ance with the present invention;
Fig. 9 is a circuit diagram of the third embodiment of
the relay with multiple contacts in accordance with
the present invention;
Fig. 10 is an exploded perspective view of a fourth
embodiment of a relay with multiple contacts in ac-
cordance with the present invention; and
Fig. 11 is a circuit diagram of the fourth embodiment
of the relay with multiple contacts in accordance with
the present invention.

[0012] Referring to the drawings and initially to Figs.
1-5, a relay with multiple contacts in accordance with a
preferred embodiment of the present invention compris-
es a coil assembly 11, a contact assembly 2, a first con-
ducting member 12, and a second conducting member
13. The coil assembly comprises a housing 1 for receiving
the coil assembly 11, the contact assembly 2, the first
conducting member 12, and the second conducting
member 13. The coil assembly 11 has an iron core 112
received in the housing 1, a coil 111 sleeving on the iron
core 112, a magnetic member 113 dispose above the

coil 111, and a coil spring 114 disposed between the
magnetic member 113 and the coil 111. The magnetic
member 113 has a plate portion (not numbered) and a
rod portion (not numbered) axially disposed on a bottom
of the plate portion. The coil spring 114 sleeves on the
rod portion of the magnetic member 113 and has two
ends respectively abutting against the bottom of the plate
portion and a top of the coil 111.
[0013] The contact assembly 2 is disposed adjacent
the coil assembly 11 and comprises a base 21 mounted
on a top of the plate portion of the magnetic member 113.
The base 21 has two slots 211 defined therein and lat-
erally extending therethrough. The base 21 has four
bores 212 defined in a top thereof. Two of the bores 212
communicate with one slot 211 and the other two bores
212 communicate with the other slot 211. Two bridge
members 22 are respectively received in the two slots
211. Each bridge member 22 has two terminal portions
223 respectively formed on two opposite ends and ex-
tending from the corresponding slot 211. Each terminal
portion 223 of the two bridge members 22 is bent into a
L shape and has a movable contact 221 electrically
mounted thereon. Each bridge member 22 has two
through holes 222 defined therein and communicating
with the two corresponding bores 212, such that the two
bridge members 22 are able to rivet to the base 21 or to
connect with the base 21 by heat staking. Or the two
bridge members 22 are respectively enclosed within the
two slots 211 of the base 21 during injection molding.
[0014] A connector 23 is disposed adjacent to one lat-
eral side of the base 21 and has two fixed contacts 231
electrically mounted on two ends thereof for correspond-
ing to the two movable contacts 221 which are located
at the same lateral side of the base 21. Each fixed contact
231 selectively and electrically connecting with the cor-
responding movable contact 221 of the two bridge mem-
bers 22. Two shunts 24 are disposed on the top of the
base 21 and respectively connected with the two bridge
members 22. Each shunt 24 has two ends electrically
connected with the corresponding movable contacts 221
of the two terminal portions 223 of each bridge member
22, such that the two shunt 24 and the two bridge mem-
bers 22 are arranged in a parallel connection.
[0015] The first conducting member 12 and the second
conducting member 13 are both disposed adjacent to the
other lateral side of the base 21 which is opposite to the
connector 23 and are located between the coil assembly
11 and the contact assembly 2. The first conducting mem-
ber 12 has a first fixed contact 121 mounted on one end
thereof for selectively and electrically connecting with the
movable contact 221 of the corresponding bridge mem-
ber 22. The second conducting member 13 has a second
fixed contact 131 mounted on one end thereof for selec-
tively and electrically connecting with the movable con-
tact 221 of the corresponding bridge member 22.
[0016] The operation of the relay with multiple contacts
in accordance with the present invention will be described
in detailed below. As shown in Figs. 3-4, when the coil
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111 is induced a magnetic field by supplying electric cur-
rent, the magnetic member 113 is magnetically attracted
to move toward the coil 111. The base 21, the two bridge
members 22, and the two shunts 24 are simultaneously
moved with the magnetic member 113. The coil spring
114 is compressed by the magnetic member 113. The
movable contacts 221 of the two bridge members 22 cor-
respondingly and respectively move to electrically con-
tact with the first fixed contact 121, the second fixed con-
tact 131, and the two fixed contacts 231 for opening a
circuit.
[0017] When no electric current is supplied to the coil
111 and the magnetic field is disappeared, the coil spring
114 forces to restore the magnetic member 113. The
magnetic member 113 moves the base 21, the two bridge
members 22, and the two shunts 24 away from the coil
111 for closing the circuit.
[0018] With reference to Figs. 6-7, that shows a second
embodiment of the relay with multiple contacts in accord-
ance with the present invention. The elements and ef-
fects of the third embodiment which are the same with
the preferred embodiment are not described, only the
differences are described. In this embodiment, the base
21 has three slots 211 parallelly defined therein and lat-
erally extending therethrough. The contact assembly 2
has three bridge members 22 respectively received in
the three slots 211 and two connectors 23 respectively
disposed beside two opposite lateral sides of the base
21. The three movable contacts 221 which are located
at the same lateral side of the base 21 sequentially and
selectively contact with the two fixed contacts 231 of one
connector 23 and the first fixed contact 121 of the first
conducting member 12. The other three movable con-
tacts 221 which are located at the opposite lateral side
of the base 21 sequentially and selectively contact with
the second fixed contact 131 of the second conducting
member 13 and the two fixed contacts 231 of the other
connector 23. Therefore, the first conducting member 12
and the second conducting member 13 are located at
two opposite lateral sides of the base 21. And as shown
in Fig. 7, the first conducting member 12, the second
contacting member 13, the three bridge members 22,
and the two connectors 23 are arranged in series with a
single input and a single output.
[0019] With reference to Figs. 8-9, that shows a third
embodiment of the relay with multiple contacts in accord-
ance with the present invention. The elements and ef-
fects of the third embodiment which are the same with
the preferred embodiment are not described, only the
differences are described. In this embodiment, the base
21 has four slots 211 parallelly defined therein and lat-
erally extending therethrough. The contact assembly 2
has four bridge members 22 respectively received in the
four slots 211 and three connectors 23. The four movable
contacts 221 which are located at the same lateral side
of the base 21 sequentially and selectively contact with
the first fixed contact 121, the two fixed contacts 231 of
one connector 23, and the second fixed contact 131. The

other four movable contacts 221 which are located at the
opposite lateral side of the base 21 sequentially and se-
lectively contact with the four fixed contacts 231 of the
other two connectors 23. Therefore, the first conducting
member 12 and the second conducting member 13 are
located at the same lateral side of the base 21. And as
shown in Fig. 9, the first conducting member 12, the sec-
ond contacting member 13, the four bridge members 22,
and the three connectors 23 are arranged in series with
a single input and a single output.
[0020] With reference to Figs. 10-11, that shows a
fourth embodiment of the relay with multiple contacts in
accordance with the present invention. The elements and
effects of the third embodiment which are the same with
the preferred embodiment are not described, only the
differences are described. In this embodiment, each end
of the two bridge members 22 has two terminal portions
223 formed thereon. Each terminal portion 223 has a
movable contact 224 electrically mounted thereon. The
connector 23 has four fixed contacts 231 mounted ther-
eon for correspondingly and selectively connecting with
the four movable contacts 224 which are located at the
same lateral side of the base 21. The first conducting
member 12 has two first fixed contacts 121, 122 mounted
thereon. The second conducting member 13 has two sec-
ond fixed contacts 131, 132 mounted thereon. The other
four movable contacts 224 which are located at the op-
posite lateral side of the base 21 correspondingly and
selectively contact with the two first fixed contacts 121,
122 and the two second fixed contacts 131, 132.
[0021] Therefore, the relay with multiple contacts in
accordance with the prevent invention provides an effec-
tive elimination of the electric arcing. And the parallel
connection of the bridge members 22 and the shunts 24
is able to reduce the resistance and the contact voltage.

Claims

1. A relay with multiple contacts comprising:

a coil assembly (11);
a contact assembly (2) disposed adjacent to the
coil assembly (11) and comprising:

at least one base (21) having at least two
slots (211) defined therein and laterally ex-
tending therethrough;
at least two bridge members (22) respec-
tively received in the at least two slots (211)
and each bridge member (22) having at
least two terminal portions (223) respective-
ly formed on two opposite ends and extend-
ing from the corresponding slot (211), each
terminal portion (223) having a movable
contact (221) electrically mounted thereon;
and
at least one connector (23) disposed adja-
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cent to one side of the base (21) and having
at least two fixed contacts (231) electrically
mounted thereon, each fixed contact (231)
selectively and electrically connecting with
the corresponding movable contact (221) of
the at least two bridge members (22);

a first conducting member (12) and a second
conducting member (23) disposed adjacent to
the other side of the base (21) opposite to the
at least one connector (23) and located between
the coil assembly (11) and the contact assembly
(2), the first conducting member (12) having at
least one first fixed contact (121) mounted ther-
eon for selectively and electrically connecting
with the movable contact (221) of the corre-
sponding bridge member (22), the second con-
ducting member (13) having at least one second
fixed contact (131) mounted thereon for selec-
tively and electrically connecting with the mov-
able contact (221) of the corresponding bridge
member (22); and
wherein when the coil assembly (2) adapts to
be induced an magnetic field by supplying elec-
tric current, the base (21) is magnetically attract-
ed and moved by the magnetic field, the at least
two bridge members (22) moved with the base
(21), the movable contacts (221) of the at least
two bridge members (22) correspondingly and
respectively move to electrically contact with the
at least one first fixed contact (121), the at least
one second fixed contact (131), and the at least
two fixed contacts (231) for adapting to open a
circuit.

2. The relay with multiple contacts as claimed in claim
1, wherein each end of the at least two bridge mem-
bers (22) has two terminal portions (223) formed
thereon, each terminal portion (223) having a mov-
able contact (221) electrically mounted thereon, the
at least one connector (23) having four fixed contacts
(231) mounted thereon for corresponding to the mov-
able contacts (221), the first conducting member (12)
having two first fixed contacts (121) mounted thereon
for corresponding to the movable contacts (221), the
second conducting member (13) having two second
fixed contacts (131) mounted thereon for corre-
sponding to the movable contacts (221).

3. The relay with multiple contacts as claimed in claim
1, wherein the contact assembly (2) comprises at
least two shunts (24) respectively disposed on the
at least two bridge members (22), each shunt (24)
having two ends electrically connected with the at
least two terminal portions (223) of each bridge
member (22), such that the at least two shunts (24)
and the at least two bridge members (22) are ar-
ranged in a parallel connection.

4. The relay with multiple contacts as claimed in claim
1, wherein the at least one base (21) has at least two
bores (212) defined therein and communicating with
the at least two slots (211), each bridge member (22)
having at least one through hole (222) defined there-
in and communicating with the corresponding bore
(212).

5. The relay with multiple contacts as claimed in claim
1, wherein the base (21) is formed by injection mold-
ing and the at least two bridge members (22) are
respectively enclosed within the at least two slots
(211) during injection molding.

6. The relay with multiple contacts as claimed in claim
1, wherein each terminal portion (223) of the at least
two bridge members (22) is bent into a L shape.

7. The relay with multiple contacts as claimed in claim
1 further comprising a housing (1) for receiving the
coil assembly (11), the contact assembly (2), the first
conducting member (12), and the second conducting
member (13), the coil assembly (11) comprising at
least one iron core (112), at least one coil (111) sleev-
ing on the at least one iron core (112), at least one
magnetic member (113) mounted on a bottom of the
base (21), and at least one spring (114) disposed
between the at least one magnetic member (113)
and the at least one coil (111), the at least one spring
(114) having two ends respectively abutting against
the at least one magnetic member (113) and the at
least one coil (111), wherein when the at least one
coil (111) adapts to be induced a magnetic field by
supplying electric current, the at least one magnetic
member (113) is magnetically attracted to move to-
ward the at least one coil (111) and the at least one
spring (114) is compressed by the at least one mag-
netic member (113); when no electricity is supplied
to the at least one coil (111), the at least one spring
(114) forces to restore the at least one magnetic
member (113).
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