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(57) Abstract: A cylindrical member has a hollowed space one end of which is formed with an opening having a first diameter. A
terminal is provided with a first portion having a second diameter which is no greater than the first diameter, and a second portion
having a third diameter which is greater than the first diameter. The terminal is disposed in the hollowed space such that at least a
part of the first portion is projected outward from the opening. A coiled spring is disposed in the hollowed space so as to urge the
second portion of the terminal toward the opening, so that the terminal is movable in an axial direction of the cylindrical member.
An elastic member is attached to the terminal so as to provide an elastic force that brings the second portion of the terminal is directly
brought into contact with a first part of an inner face of the hollowed space.
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DESCRIPTION

SPRING CONNECTOR

TECHNICAL FIELD

This invention relates to a spring connector comprising a conductive
cylindrical member accommodating a coiled spring and a conductive movable
terminal such that one end of the movable terminal is projected from an cpen
end of the cylindrical member and the other end of the movable terminal is
disposed inside the cylindrical member while compressing the coiled spring,
thereby the movable terminal is slidable in the axial direction of the cylindrical

member while being urged by the compressed coiled spring.

BACKGROUND ART

Fig. 15 shows a related-art spring connector. In this example, a
movable terminal 10 is formed of a conductive, rod-shaped member with its
front end side being arranged as a small-diameter protruding part 103, its rear
end side being arranged as a large-diameter inner end part 10b, and an inner
end face 10c being slant with respect to the direction of an axis 16. A
cylindrical member 12, in which this movable terminal 10 is disposed, is formed
of a conductive material, has a constricted part 12a, which allows the insertion
of the protruding part 10a but does not allow the insertion of ;(he inner énd part

10b, provided at an open end part at one end, and is closed at the other end.
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Also inside cylindrical member 12, a coiled spring 14 is disposed between the
inner end face 10c of the movable terminal 10 and the closed part at the other
end of the cylindrical member 12 while being compressed..

With this arrangement, the front end of the'protruding part 10a of the
movable terminal 10 is protruded to the exterior by the elastic force of the
coiled spring 14 in the natural state. When the front end of the protruding part
10a is pressed towards the rear end along the direction of the axis 16, the
movable terminal 10 is moved in the direction of being housed against the
eléstic force of the coiled spring 14. Here, since inner end face 10c of the
movable terminal 10 is slant with respect to the direction of the axis 16, a
component force that is orthogonal to the direction of the axis 16 acts on the
inner end face 10c due to the elastic force of the coiled spring 14, and by this
component force, the inner end part 10b of the movable terminal 10 becomes
biased and brought into elastic contact with an inner peripheral face of the
cylindrical member 12. Electric conduction between the movable terminal 10
and the cvlindrical member 12 is thus achieved.

However, since the force that biases and puts the inner end part 10b
in elastic contact with the inner peripheral face of the cylindrical member 12
depends on the degree of the elastic force of the coiled spring 14 and the slant
angle of the inner end face 10c, it is not always to be obtained an adequate
degree. In addition, the electrical conduction between the movable terminal
10 and the cylindrical member 12 might be interrupted momentarily by
vibration or the like.

United States Patent No. 4,904,213 and Japanese Utility Model

Publication No. 6-50260U disclose a configuration in which an inner end part of
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the movable terminal is spread to act as an elastic contact member that
elastically contacts an inner peripheral face of a cylindrical member, or an
individual contact member having an outwardly spreading spring portion is
fixed to the movable terminal so that the spring portion is brought into elastic
contact with the inner peripheral face of the cylindrical member to realize
electrical conduction between the movable terminal and the cylindrical member.
The elastic force for realizing electrical conduction can thus be set regardless
of the elastic force of the coiled spring and the electrical conduction can be
reliably maintained against vibration or the like.

However, in the configuration that the inner end part of the movable
terminal is made to act as the elastic contact member, the movable terminal
must be made tubular by the boring of a bottomed hole along its axial direction
from the inner end face, and this tubular part must be provided with a plurality
of slits, extending along the axial direction from the inner end face, and must
be bent outward so as to oppose to the inner peripheral face of the cylindrical
member. Such a structure reaquiring complex processing would involve
increase in manufacturing costs.

In the configuration that the elastic contact member that is provided
as the individual member is fixed to the inner end part of the movable terminal,
since electrical conduction between the movable member and the cylindrical
member is achieved via the elastic contact member (i.e., there are two contact

peints), the resistance becomes large.
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DISCLOSURE OF THE INVENTION

It is therefore an object of the invention, there is provided a spring
connector capable of securely maintaining the electric conduction between a
movable terminal and a cylindrical member with lower resistance and without
being interrupted by vibration or the like.

In order to achieve the above object, according to the invention, there
is provided a spring connector, comprising:

a cylindrical member, having a hollowed space one end of which is
formed with an opening having a first diameter;

a terminal, comprising a first portion having a second diameter which
is no greater than the first diameter, and a second portion having a third
diameter which is greater than'the first diameter, the terminal being disposed in
the hollowed space such that at least a part of the first portion is projected
outward from the opening;

a coiled spring, disposed in the hollowed space so as to urge the
second portion of the terminal toward the opening, so that the terminal is
movable in an axial direction of the cylindrical member; and
an elastic member, attached to the terminal so as to provide an elastic force
that brings the second portion of the terminal is directly brought into contact
with a first part of an inner face of the hollowed space.

With this configuration, the degree of the elastic force generated by
the elastic member can be arbitrarily determined. In addition, since the
terminal can be directly brought into contact with the cylindrical member to

secure electrical conduction, it will not be interrupted even by vibration or the
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like, and a fixed electrical path having low resistance is secured.

There may be configured such that the elastic member comprises an
elastic arm inserted between an outer circumferential face of the second
portion of the terminal and a second part of the inner face of the hollowed
space. |

With this configuration, the second portion of the terminal can be
reliably brought into contact with the inner face of the hollowed space by the
elastic force generated by the elastic arm.

There may be configured such that. the elastic member is fitted with
an outer circumferential face of the second portion of the terminal; and an
elastic protrusion is formed at least one of a first face of the elastic member
facing a second part of the inner face of the hollowed space and a second face
of the elastic member facing the outer circumferential face of the second
portion of the terminal.

With this configuration, the second portion of the terminal can be
reliably brought into contact with the inner face of the hollowed space by the
elastic force generated by the elastic protrusion.

There may be configured such that: the second portion of the terminal
is formed with a groove extending in the axial direction of the cylindrical
member; the elastic member is formed by bending an end portion of the coiled
spring; and the end portion of the coiled spring is inserted into the groove such
that a first part thereof comes in elastic contact with a bottom of the groove and
a second part thereof comes in elastic contact with a second part of the inner
face of the hollowed space.

With this configuration, the second portion of the terminal can be
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refiably brought into contact with the inner face of the hollowed space by the
elastic force generated by the end portion of the coiled spring. In addition,
since the elastic member is formed by bending a part of the coiled spring, the
number of parts can be reduced.

There may be configured such that: the second portion of the terminal
is formed with a hole; and the elastic member is a coiled spring inserted into
the hole such that one end thereof comes in elastic contact with a bottom of
the hole and the other end thereof comes in elastic contact with a second part
of the inner face of the holiowed space.

With this configuration, the second portion of the terminal can be
reliably brought into contact with the inner face of the hollowed space by the
elastic force generated by the coiled spring inserted into the hole.

There may be configured such that: the second portion of the terminal
is formed with a groove extending in the axial direction of the cylindrical
member; and the elastic member is a rubber block inserted into the groove
such that a first part of the rubber block comes in elastic contact with a bottom
of the groove and the other end thereof comes in elastic contact with a second
part of the inner face of the hollowed space.

With this configuration, the second portion of the terminal can be
reliably brought into contact with the inner face of the hollowed space by the

elastic force generated by the rubber block.
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BRIEF DESCRIPTION OF THE DRAWINGS

The above objects and advantages of the present invention will
become more apparent by describing in detail preferred exemplary
embodiments thereof with reference to the accompanying drawings, wherein;

Fig. 1 is a section view of a spring connector according to a first
embodiment of the invention;

Fig. 2 is a perspective view of a movable terminal and an elastic
contact member in the spring connectior of Fig. 1;

Fig. 3 is a section view taken along a line lll-lll in Fig. 1;

Fig. 4 is a perspective view of a movable terminal and an elastic
contact member in a modified example of the spring connector of Fig. 1,

Fig. 5 is a section view of a spring connector according to a second
embodiment of the invention;

Fig. 6A is a top view of an elastic contact member in the spring
connector of Fig. 5;

Fig. 6B is a front view of the elastic contact member of Fig. 6A;

Fig. 6C is a side view of the elastic contact member of Fig. 6A;

Fig. 7A is a perspective view showing a disassembled state of a
movable terminal and the elastic contact member in the spring connector in Fig.
S5,

Fig. 7B is a perspective view showing an assembled state of the
movable terminal and the elastic contact member in the spring connector in Fig.
5;

Fig. 8 is a section view of a spring connector according to a third
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embodiment of the invention;

Fig. 9 is a perspective view of a‘movable terminal and an elastic
contact member in the spring connector of Fig. 8;

Fig. 10 is a section view of a spring connector according to a fourth
embodiment of the invention;

Fig. 11 is a perspective view of a movable terminal and an elastic
contact member in the spring connector of Fig. 10;

Fig. 12 is a perspebctive view of a movable terminal and an elastic
contact member in a modified example of the spring connector of Fig. 10;

Fig. 13 is a section view of a spring connector according to a fifth
embodiment of the invention;

Fig. 14 is a perspective view of a movable terminal and an elastic
contact member in the spring connector of Fig. 13; and

Fig. 15 is a section view of a related-art spring connector.

BEST MODE FOR CARRYING OUT THE INVENTION

Embodiments of the invention will be described below in detail with
reference to the accompanying drawings. Components similar to those in the
related-art shown in Fig. 15 will be designated by the same reference numerals
and repetitive explanations for those will be omitted.

Figs 1 to 3 show a spring connector according to a first embodiment
of the invention. In this embodiment, a movable terminal 20, which is formed
of brass or other conductive material, comprises a small-diameter protruding

part 20a at the front end side and a large-diameter inner end part 20b at the
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rear end side, and three grooves 20d and 20e, extending along the direction of
an axis 16 from an inner end face 20c, are provided in an outer péripheral face
of an inner end part 20b. As shown in Figs. 2 and 3, these grooves are
formed, for example, at the respective lateral sides and the upper side of the
outer peripheral face of the inner end part 20b. An elastic member 22 is
formed of a plate metal of phosphor bronze, etc., which is conductive and has
an elastic property, and is arranged with three arms 22a and 22b, which are
respectively inserted in the three grooves 20d and 20e provided in the outer
peripheral face of the inner end part 20, being joined at a bottom part 22c.
The arms 22a, which are disposed so as to oppose each other, are inserted in
the grooves 20d so as to be brought into elastic contact with the bottoms of the
grooves 20d. Thereby the inner end part 20b is clamped by the arms 22a.
The arm 22b is inserted in the groove 20e so as to be elastically deformable
inside the groove 20e without being brought into elastic contact with the bottom
of the groove 20e. In this condition, a contact 22d provided at the front end of
the arm 22b protrudes upwards from the outer peripheral face of the inner end
part 20b.

When the elastic member 22 is assembled onto the movable terminal
20 and is disposed inside a cylindrical member 12, into which a coiled spring
14 has been inserted in advance, the contact 22d of the arm 22b at the upper
side of the elastic member 22 elastically contacts an upper inner peripheral
face of the cylindrical member 12. Here, by the elastic force of the arm 22b,
the inner end part 20b of the movable terminal 20 is biased towards the lower
side in the figure and the inner end part 20b of the movable terminal 20 is

brought into direct, elastic contact with the inner peripheral face of the
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cylindrical member 12, Since the movable terminal 20 can thus be brought
into direct contact with the cylindrical member 12 and the elastic force that
realizes this elastic contact can be set as suited by the elastic member 22, a
fixed electrical path of low resistance can be secured and the electrical path
will not be interrupted by vibration or the like.

In this embodiment, the inner end face 20c of the movable terminal 20
and the bottom part 22c of the elastic member 22 are arranged to be
perpendicular to the direction of the axis 16. However, the bottom part 22¢ of
the elastic member 22, to which the front end of the coiled spring 14 is brought
into elastic contact, may be slant with respect to the direction of the axis 16 as
in the related-art configuration shown in Fig. 15, so that a component force is
generated at the lower side in Fig. 1.

In this embodiment, the three grooves 20d and 20e are provided in
the outer peripheral face of the inner end part 20b of the movable terminal 20.
However, as shown in Fig. 4, only the groove 20e may be left and two
bottomed holes 20f may be bored along the direction of the axis 16 from the
inner end face 20c in place of providing the two grooves 20d at the respective
lateral sides, so that the two arms 22a of the elastic member 22 can be
inserted into the holes 20f.

Figs. 5 to 7 show a spring connector according to a second
embodiment of the invention. In this embodiment, a movable terminal 30,
which is formed of a conductive material, comprises a small-diameter
protruding part 30a at the front end side and a large-diameter in.ner end part
30b at the rear end side, and a single circumferential groove 30c is provided in

an outer peripheral face of the inner end part 30b. An elastic member 32 is

10
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formed of a plate metal has a C-shaped cross section enabling insertion into
and engagement with the circumferential groove 30c. Protruded contacting
pieces 32a, which are protruded outward, and recessed contacting pieces 32b,
which are protruded inward, are formed in the elastic member 32 by cutting
and bending, etc.

When elastic member 32 is inserted and engaged in the
circumferential groove 30c of the movable terminal 30 as shown in Fig. 7B, the
protruded contacting pieces 32a project outward beyond the outer peripheral
face of the inner end part 30b of the movable terminal 30 and the recessed
contacting pieces 32b are brought into contact with the bottom of
circumferential groove 30c. When these parts are iﬁserted into the cylindrical
member 12, the protruded contacting pieces 32a elastically contact an upper
inner peripheral face of the cylindrical member 12, and the recessed contacting
pieces 32b elastically contéct bottom parts of circumferential groove 30c, so
that the movable terminal 30 is brought into elastic contact with a lower inner
peripheral face of the cylindrical member 12 by the elastic forces generated by
the protruded contacting pieces 32a and the recessed contacting pieces 32b.
The movable terminal 30 can be brought into elastic contact with the cylindrical
member 12 by the provision of either the protruded contacts 32a or the
recessed contacts 32b.

Figs. 8 and 9 shows a spring connector according to a third
embodiment of the inventicn. !n this embodiment, a movable term&nai 40,
which is formed of a conductive material, comprises a small-diameter
protruding part 40a at the front end side and a large-diameter inner end part

40b at the rear end side, and a single groove 40c is provided in an outer

11
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peripheral face of the inner end part 40b so as to extend in the direction of an
axis 16 from an inner end face of the inner end part 40b. A front end part of a
coiled spring 42 opposing the movable terminal 40 is bent to be within a plane
containing the direction of the axis 16, to form an elastic contact part 42b.
This elastic contact part 42a is inserted into the groove 40c in the movable
terminal 40 so that a lower side of the elastic contact part 42a contacts the
bottom of the groove 40c and an upper side of the elastic contact part 42a
projects above the outer peripheral face of the inner end part 40b.

In the state of being assembled inside cylinarical member 12 as
shown in Fig. 8, the upper side of the elastic contact part 42a is elastically
deformed by being brou.ght into elastic contact with an upper inner peripheral
face of the cylindrical member 12, so that the inner end part 40b of the
movable terminal 40 is brought into elastic contact with a lower inner peripheral
face of the cylindrical member 12 by the elastic force generated by the elastic
contact part 42a. With this configuration, the number of parts can be reduced.

Figs. 10 and 11 show a spring connector according to a fourth
embodiment of the invention. In this embodiment, a movable terminal 50,
which is formed of a conductive material, comprises a small-diameter
protruding part 50a at the front end side and a large-diameter inner end part
50b at the rear end side. In addition, the upper side of the inner end part 50b
is formed as a flat face 50c in which a bottomed hole 50d is bored in a
direction perpendicular to the direction of an axis 16. A coiled spring 52 is
inserted in the hole 50d. When no external force is applied to, one end of the
coiled spring 52 is brought into contact with the bottom of the hole 50d and the

other end of the coiled spring 52 is projected from the opening of the hole 50d.

12
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Here, upon being assembled into the cylindrical member 12, the projected end
of the coiled spring 52 elastically contacts an upper inner peripheral face of the
cylindrical member 12 so that the inner end part 50b of the movable terminal
50 is brought into elastic contact with a lower inner peripheral face of the
cylindrical member 12 by the elastic force generated by the coiled spring 52.

As shown in Fig. 12, a groove 50e extending in the direction of the
axis 16 may be provided in the o.uter peripheral face of the inner end part 50b
in place of bottomed hole 50d of the movable terminal 50, and a V-shaped
plate spring 54 may be assembled into this groove 50e in place of the coiled
spring 52.

Figs. 13 and 14 show a spring connector according to a fifth
embodiment of the invention. In this embodiment, a movable terminal 60,
which is formed of a conductive material, comprises a small-diameter
protruding part 60a at the front end side and a large-diameter inner end part
60b at the rear end side, and a single groove 60c is provided in an outer
peripheral face of the inner end part 60b so as to extend in the direction of an
axis 16 from an inner end face of the inner end part 60b. An elastic member
62 formed by a rubber block is inserted into the groove 60c so that a lower side
thereof contacts the bottom of the groove 60c and the upper side thereof
projects above the outer peripheral face of the inner end part 60b. Upon
being assembled into cylindrical member 12, the upper side of the elastic
member 62 is elastically deformed by being brought into elastic contact with an
upper inner peripheral face of the cylindrical member 12 so that the inner end
part 60b of the movable terminal 60 is brought into elastic contact with a lower

inner peripheral face of the cylindrical member 12 by the elastic force

13
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generated by the elastic member 62.

In all the above embodiments, since the inner end part of the movable
terminal is brought into direct, elastic contact with an inner peripheral face of
the cylindrical member, there is just one point of electric contact between the
movable terminal and the cylindrical member. In addition, the elastic force
that brings the movable terminal into elastic contact with the cylindrical
member can be set to a suitable degree regardless of the elastic force of the
coiled spring that elastically urges the movable terminal in the axial direction of
the cylindrical member. Electrical conduction will therefore not be interrupted
by vibration or the like, and a fixed electrical path that is sm_all in resistance can
be reliably secured and maintained.

In the above embodiments, the expressions of “upper side” and
“lower side” in the figures are used for the sake of description, the spring
connector of the invention may be positioned in any way about the axis 16 and
the structure is in no way restricted by the expressions of “upper side” and
“lower side” in the above description.

Although the present invention has been shown and described with
reference to specific preferred embodiments, various changes and
modifications will be apparent to those skilled in the art from the teachings
herein. Such changes and modifications as are obvious are deemed to come
within the spirit, scope and contemplation of the invention as defined in the

appended claims.

14
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CLAIMS

1. A spring connector, comprising:

a cylindrical member, having a hollowed space one end of which is
formed with an opening having a first diameter,;

a terminal, comprising a first portion having a second diameter which
is no greater than the first diameter, and a second portion having a third
diameter which is greater than the first diameter, the terminal being disposed in
the hollowed space such that at least a part of the first portion is projected
outward from the opening;

a coiled spring, disposed in the hollowed space so as to urge the
second portion of the terminal toward the opening, so that the terminal is
movable in an axial direction of the cylindrical member; and

an elastic member, attached to the terminal so as to provide an
elastic force that brings the second portion of the terminal is directly brought

into contact with a first part of an inner face of the hollowed space.

2. The spring connector as set forth in claim 1, wherein the elastic
member comprises an elastic arm inserted between an outer circumferential
face of the second portion of the terminal and a second part of the inner face

of the hollowed space.
3. The spring connector as set forth in claim 1, wherein:

the elastic member is fitted with an outer circumferential face of the

second portion of the terminal; and

15
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an elastic protrusion is formed at least one of a first face of the elastic
member facing a second part of the inner face of the hollowed space and a
second face of the elastic member facing the outer circumferential face of the

second portion of the terminal.

4. The spring connector as set forth in claim 1, wherein:

the second portion of the terminal is formed with a groove extending
in the axial direction of the cylindrical 'member;

the eiastic member is formed by bending an end portion of the coiled
spring; and

the end portion of the coiled spring is inserted into the groove such
that a first part thereof comes in elastic contact with a bottom of the groove and
a second part thereof comes in elastic contact with a second part of the inner

face of the hollowed space.

5. The spring connector as set forth in claim 1, wherein:

the second portion of the terminal is formed with a hole; and

the elastic member is a coiled spring inserted into the hole such that
one end thereof comes in elastic contact with a bottom of the hole and the
other end thereof comes in elastic contact with a second part of the inner face

of the hollowed space.
6. The spring connector as set forth in claim 1, wherein:

the second portion of the terminal is formed with a groove extending

in the axial direction of the cylindrical member; and

16
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the elastic member is a rubber block inserted into the groove such
that a first part of the rubber block comes in elastic contact with a bottom of the
groove and the other end thereof comes in elastic contact with a second part of

the inner face of the hollowed space.

17
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