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(54) Butt type contact terminal and connector employing the same

(57) A butt type contact terminal comprises a termi-
nal body (3), a sliding contact member (4) slidably en-
gaged around an outer periphery of the terminal body,
and a resilient member (5) resiliently provided between
the terminal body (3) and the sliding contact member
(4), either one of the terminal body and the sliding con-
tact member being provided with a plurality of elastic
contact pieces (10) arranged in a circumferential direc-

tion by way of axial slits (9), and the terminal body and
the sliding contact member being respectively provided
with projections (11,19) for engagement and contact
therebetween. The terminal body (3) includes an elastic
contact portion (6) in a cylindrical shape, a flange portion
(8), and an electric wire connecting portion (7). The slid-
ing contact member (4) includes a peripheral wall (15)
in a cylindrical shape having the projections (19), a cov-
ering wall (16), and a contact portion (17).
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Description

[0001] The present invention relates to a butt type
contact terminal employed in a power supplying connec-
tor in an electric car, for example, and having a structure
in which a sliding contact member is adapted to slide by
way of a coil spring when the connector is engaged or
disengaged, and also to a connector employing the
same.
[0002]
terminal.
[0003] This butttype contact terminal 61 is used in the
power supplying connector of the electric car, for exam-
ple, and includes a front end portion 62 and a rear end
portion 63 made of conductive metal, a braided wire 64
for connecting the front end portion 62 to the rear end
portion 63, and a coil spring 65 resiliently provided be-
tween the front end portion 62 and the rear end portion
63 for expanding the braided wire 64.

[0004] The braided wire 64 is press-fitted and con-
nected to the front end portion 62 and the rear end por-
tion 63. An electric wire 66 for power supply is connected
to the rear end portion 63. When the power supplying
connector (not shown) having the butt type contact ter-
minal 61 is connected to the power receiving connector
(not shown) in a vehicle, the front end portion 62 of the
terminal 61 is abutted against a terminal of the power
receiving connector to retreat against a biasing force of
the oil spring 65, and at the same time, the braided wire
64 is contracted. Electric current flows from the electric
wire 66 to a contact 62a at a forward end of the front
end portion 62 by way of the braided wire 64, and from
the contact 62a through the power receiving connector
to be charged into a battery in the vehicle.

[0005] However, in the above described conventional
butt type contact terminal 61 and the connector employ-
ing the same, the braided wire 64 is passed inside the
coil spring 65, and the front end portion 62 and the rear
end portion 63 must be press-fitted and connected to
the braided wire 64 in a state where the coil spring 65
is contracted. Therefore, there have been such a prob-
lem that an annoying assembling work is required, thus,
incurring a high cost.

[0006] In addition, because on each occasion of bat-
tery charging, (each time when the power supplying
connector and the power receiving connector are en-
gaged with and disengaged from each other), the braid-
ed wire 64 is expanded and contracted, it has been a
problem that the braided wire 64 is apt to be cut, and
electric resistance is increased resulting in a deteriora-
tion of electrical efficiency. Moreover, in case where the
terminal and the connector are splashed with muddy salt
water on occasion of the battery charging, it has been
a problem that impurities such as mud or salt, etc. are
adhered to the braided wire 64 to cause rust, and the
electric resistance is increased resulting in a deteriora-
tion of the electrical efficiency. The muddy salt water
generally occurs through freeze-proof activity or so, on

Fig. 6 shows a conventional butt type contact
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road, for example, in the winter season.

[0007] In view of the above described problems, it is
an object of the invention to provide a butt type contact
terminal and a connector employing the same which will
not increase electric resistance after repeated contacts
with a mating connector, can always maintain favorable
electric efficiency, can be easily assembled and manu-
factured at a low cost, and will not be affected by muddy
salt water even though they are splashed with the mud-
dy salt water.

[0008] In order to attain the above described object,
the invention employs a butt type contact terminal char-
acterized in that it comprises a terminal body connected
to an electric wire, a sliding contact member slidably en-
gaged around an outer periphery of the terminal body
and having a contact portion with respect to a mating
terminal at its forward end, and a resilient member re-
siliently provided between the terminal body and the
sliding contact member, either one of the terminal body
and the sliding contact member being provided with a
plurality of elastic contact pieces arranged in a circum-
ferential direction by way of axial slits, and a forward end
of the terminal body and a rearward end of the sliding
contact member being respectively provided with pro-
jections for engagement and contact therebetween.
[0009] It is also effective that the terminal body in-
cludes an elastic contact portion in a substantially cylin-
drical shape having a plurality of the elastic contact piec-
es, a flange portion extending from the elastic contact
portion, and an electric wire connecting portion extend-
ing from the flange portion.

[0010] Itis also effective that the sliding contact mem-
ber includes a peripheral wall in a substantially cylindri-
cal shape having the projections inwardly, a covering
wall formed at a front end of the peripheral wall, and the
contact portion provided on the covering wall so as to
project therefrom.

[0011] Further, it is also effective that an outer diam-
eter of the elastic contact portion in a free state is set to
be larger than an inner diameter of the peripheral wall,
whereby in a state where the elastic contact portion is
inserted into the peripheral wall, the elastic contact por-
tion is elastically brought into contact with an inner face
of the peripheral wall.

[0012] Still further, it is also effective that the resilient
member includes a coil spring which is resiliently pro-
vided between a rear end of the peripheral wall of the
sliding contact member and the flange portion of the ter-
minal body.

[0013] In addition, the invention also employs a con-
nector employing the butt type contact terminal wherein
at least one of the butt type contact terminals according
to the present invention is inserted into a connector
housing, the flange portion is locked by locking lances
formed in the connector housing, and a waterproof
packing is tightly fitted to the contact portion and to the
electric wire.
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BRIEF DESCRIPTION OF DRAWINGS

[0014] Fig. 1is alongitudinally sectional view showing
one embodiment of a butt type contact terminal and a
connector employing the same according to the inven-
tion.

[0015] Fig. 2 is an exploded perspective view of the
embodiment of the butt type contact terminal without a
coil spring.

[0016] Fig. 3 is a longitudinally sectional view of an
essential part showing the embodiment of a waterproof-
ing structure in the connector employing the butt type
contact terminal.

[0017] Fig.4is alongitudinally sectional view showing
an example of application of the connectors employing
the butt type contact terminals.

[0018] Fig. 5 is a longitudinally sectional view of the
same showing the connectors in an engaged state.

[0019] Fig. 6 is a plan view showing a conventional
example.
[0020] Now, an embodiment of the invention will be

described in detail, referring to the drawings.

[0021] Fig. 1 shows one embodiment of the butt type
contact terminal and the connector employing the same
according to the invention.

[0022] This butt type contact terminal 1 consists of
three components, namely, a terminal body 3 to be con-
nected to an electric wire 2, a sliding contact member 4
engaged around an outer periphery of the terminal body
3 so as to be slidable back and forth, a coil spring (a
resilient member) 5 resiliently provided between the ter-
minal body 3 and the sliding contact member 4, which
can be separated.

[0023] The terminal body 3 is formed of conductive
metallic material and consists of a substantially cylindri-
cal elastic contact portion 6 in a forward half, a substan-
tially cylindrical electric wire press-fitting portion 7 in a
backward half, and an intermediate flange portion 8 as
shown in Fig. 2.

[0024] The elastic contact portion 6 has a plurality of
elastic contact pieces 10 formed between a plurality of
slits 9 (Fig. 2), and consists of the elastic contact pieces
10 and a cylindrical portion 12 (Fig. 2) at a base side.
The elastic contact pieces 10 are equidistantly arranged
on a circumference having an outer peripheral face and
an inner peripheral face which are arcuate in a sectional
view. Outside distal ends of the elastic contact pieces
10, are integrally formed projections (projected portions)
11 for engaging and contacting purposes. Each of the
projections 11 includes a slanted face 11a (Fig. 2) at a
front side, a contact face 11b at an outermost periphery,
and an engaging face llc at a back side. The elastic con-
tact pieces 10 are flexible in a direction of their thickness
(in a radial direction).

[0025] Length L and number of the slits 9 (Fig. 2 ) are
appropriately determined according to contact load
(contact pressure) of the elastic contact portion 6 with
respect the sliding contact member 4. If the length L of
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the slit 9 is shortened, or the number of the slits 9 is
reduced, the contact load will be increased, but the slid-
ing resistance will be also increased. The length L and
the number of the slits 9 are determined according to
such balance. A width of the slit 9 is set in such a width
that when the elastic contact portion 6 is inserted into
the sliding contact member 4, the projections can be
smoothly inserted without any obstacle.

[0026] The electric wire press-fitting portion 7 is inte-
grally connected to the base side of the elastic contact
portion 6 by way of the annular flange portion 8. The
electric wire press-fitting portion 7 is in a cylindrical
shape, and in a state where a conductive portion 13 at
a distal end of the electric wire 2 (Fig. 1) is inserted into
abore 7a, caulked in a polygonal shape from outside by
means of a press-fitting machine which is not shown. It
is optional whether the sliding contact member 4 should
be jointed with the terminal body 3 after the electric wire
2 has been press-fitted, or the sliding contact member
4 should be jointed with the terminal body 3 before the
electric wire 2 is press-fitted.

[0027] The sliding contact member 4 is formed of con-
ductive metallic material, and as shown in Fig. 2, con-
sists of a peripheral wall 15 to be contacted with the ter-
minal body 3, a covering wall 16 formed at a front end
of the peripheral wall 15, and a cylindrical contact por-
tion 17 which is integrally formed with the covering wall
16 so as to project forward therefrom.

[0028] The peripheral wall 15 is formed in an annular
shape. A forward half of the peripheral wall 15 is formed
straight having a constant thickness, and on an inner
face of a backward half of the peripheral wall 15, is
formed projected portions (projections) 19 which can
engage with the projections 11 of the elastic contact
pieces 10 of the terminal body 3 and are adapted to con-
tact with outer peripheral faces of the elastic contact
pieces 10. The projected portions 19 may be annularly
formed along the entire circumference or may be par-
tially arranged on the circumference in a form of projec-
tions.

[0029] An outer peripheral face and an inner periph-
eral face of the peripheral wall 15 are formed concentri-
cally. Each of the projected portions 19 includes an en-
gaging face 19a (Fig. 2) at a front side which is abutted
against the engaging face lic (Fig. 2) of the projection
11 of the aforesaid terminal body 3, an annular contact
face 19b extending backward from the engaging face
19a in a straight line for a short distance, and a slanted
face 19c enlarged in diameter in a tapered shape from
the contact face 19b toward a rear end of the peripheral
wall 15. The slanted face 19c acts as a guide face for
the projection 11 of the terminal body 3 to be inserted.
An inner diameter of the contact face 19b is smaller than
an inner diameter of a large diameter portion 20 in the
forward half of the peripheral wall 15. A rear end face
21 of the peripheral wall 15 acts as a seat face to be
abutted against a front end face of the coil spring 5 (Fig.

1).
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[0030] The coil spring 5 (Fig. 1) is mounted between
the rear end face 21 of the sliding contact member 4 and
a forward end face of the flange portion 8 in a rather
contracted state. The forward end face of the flange por-
tion 8 serves as a seat face with respect to the backward
end face of the coil spring 5. The coil spring 5 is formed
of conductive metallic material and electrically connects
the sliding contact member 4 to the terminal body 3. Ac-
cordingly, even if a contact between the sliding contact
member 4 and the terminal body 3 should become de-
fective, a good electrical connection can be maintained.
It is to be noted that the coil spring 5 can be formed of
non-conductive material such as synthetic resin.
[0031] An inner diameter of the peripheral wall 15 is
set so as to be rather smaller than an outer diameter of
the elastic contact portion 6 in the free state. In other
words, the inner diameter of the peripheral wall 15 at an
area of the large diameter portion 20 is set to be rather
smaller than outer diameters of the projections 11 of the
elastic contact pieces 10. Alternatively, inner diameters
of the projected portions 19 are set to be rather smaller
than the outer diameter of the elastic contact portion 6.
[0032] This enables the elastic contact pieces 10 to
be brought into contact with the inner face of the periph-
eral wall 15 in a state where they are biased outward,
and a reliable electric contact can be performed with an
appropriate contact pressure. Because the peripheral
wall 15 and the elastic contact pieces 10 slidably contact
with each other without any clearance, in case where
muddy salt water should have intruded into the terminal
1, mud and salt will be scraped by the sliding contact
between the peripheral wall 15 and the elastic contact
pieces 10. Thus, a clean contact face can be always as-
sured, an increase of the resistance will be prevented,
and a favorable electric contact will be performed.
[0033] Itis optional whether the outer peripheral faces
11b of the projections 11 of the terminal body 3 are con-
tacted with the inner peripheral face of the large diam-
eter portion 20 of the sliding contact member 4, or the
inner peripheral faces 19b of the projected portions 19
of the sliding contact member 4 are contacted with the
outer peripheral faces of the elastic contact pieces 10
of the terminal body 3, or alternatively, the outer periph-
eral faces 11b of the projections 11 of the terminal body
3 are contacted with the inner peripheral face of the
large diameter portion 20 of the sliding contact member
4, and at the same time, the inner peripheral faces 19b
of the projected portions 19 of the sliding contact mem-
ber 4 are contacted with the outer peripheral faces of
the elastic contact pieces 10 of the terminal body 3. This
can be determined depending on which of a projecting
height of the projection 11 and a projecting height of the
projected portion 19 should be higher, or should be the
same.

[0034] The cylindrical contact portion 17 is concentri-
cally formed with the peripheral wall 15, and provided at
its forward end with a flat contact face 17a to be in con-
tact with a mating terminal (not shown). As shown in Fig.
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1, the contact face 17a is rather retracted inward from
a front opening 24 of a connector housing 23 made of
synthetic resin. The contact portion 17 is inserted into
an opening 27 formed in a front partition wall 26 in a
terminal containing chamber 25 of the connector hous-
ing 23.

[0035] Flexible locking lances 28 are formed in a
backward end portion the connector housing 23 so as
to project forward from the inner wall face of the con-
nector housing 23. A backward end of the flange portion
8 of the terminal body 3 is locked by projections 29
formed at forward ends of the locking lances 28, thus
preventing a backward removal of the terminal 1 at-
tached with the electric wire. At least one pair of the lock-
ing lances 28 are positioned in upper and lower parts of
the terminal containing chamber 25.

[0036] A guide wall 30 is provided in the terminal con-
taining chamber 25 in a longitudinal direction along the
outer face of the peripheral wall 15 of the sliding contact
member 4 and the outer peripheral face of the flange
portion 8 of the terminal body 3. A forward end of the
guide wall 30 extends up to the front partition wall 26,
while a backward end of the guide wall 30 extends up
to a front end of a waterproof rubber plug (a waterproof
packing) 32 in a rear opening 31. The waterproof rubber
plug 32 is engaged in the rear opening 31 of the terminal
containing chamber 25 as it contains the electric wire 2
attached with the terminal. An intrusion of water, dust or
so through the rear opening 31 can be prevented by the
waterproof rubber plug 32.

[0037] In the front opening 24 of the terminal contain-
ing chamber 25, an O-ring (the waterproof packing) 34
is fitted in a ring groove 33 formed at an inner diameter
side of the partition wall 26 as shown in Fig. 3, for ex-
ample. The outer peripheral face of the contact portion
17 of the sliding contact member 4 is slidably fitted in
close contact to an inner peripheral face of the O-ring
34. It is also possible to eliminate the ring groove 34,
and fit a waterproof packing (not shown) to be fixed into
a space 35 in front of the partition wall 26, whereby the
outer peripheral face of the contact portion 17 is slidably
fitted in close contact to an inner peripheral face of the
packing.

[0038] In Fig. 1, A connector 36 is constituted by the
butt type contact terminal 1, the connector housing 23,
the waterproof rubber plug 32, and the O-ring 34 in Fig.
3 or the waterproof packing which is not shown. The butt
type contact terminal 1 to which the electric wire 2 is
press-fitted is inserted into the terminal containing
chamber 25 through the rear opening 31 of the connec-
tor housing 23, and the flange portion 8 is locked by the
locking lances 28. The waterproof rubber plug 32 is pre-
viously mounted around the electric wire 2, and in that
state, the butt type contact terminal 1 is press-fitted to
the electric wire 2. After the insertion of the terminal, the
waterproof rubber plug 32 is inserted through the rear
opening 31.

[0039] Assembling of the butt type contact terminal 1
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is easily conducted by inserting the substantially cylin-
drical elastic contact portion 6 of the terminal body 3 into
the peripheral wall 15 of the sliding contact member 4
in a state where the coil spring 5 is mounted around the
elastic contact portion 6. The projections 11 at the for-
ward end of the elastic contact pieces 10 smoothly slide
along the slanted faces 19c of the projected portions 19
inside the peripheral wall 15. Along with the sliding
movement of the projections 11, the elastic contact piec-
es 10 are flexed inwardly, and at the instant that the pro-
jections 11 have entered into the large diameter portion
20 of the peripheral wall 15, the elastic contact pieces
10 elastically rebound outward, to bring the projections
11 into contact with the inner face of the peripheral wall
15, and/or to bring the projected portion 19 into contact
with the outer peripheral faces of the elastic contact
pieces 10 with an appropriate contact pressure.

[0040] Although the terminal body 3 is formed with the
slits 9 in the described embodiment, as shown in Fig. 2,
a plurality of slits (not shown) may be formed in the pe-
ripheral wall 15 of the sliding contact member 4 instead
of the terminal body 3 to constitute a plurality of elastic
contact pieces. In this case, the inner diameter of the
peripheral wall 15 of the sliding contact member 4 is set
to be rather smaller than the outer diameter of the cylin-
drical portion (corresponding to the numeral 6) of the
terminal body 3. The peripheral wall 15 serves as the
elastic contact portion. Between the sliding contact
member 4 and the guide wall 30 of the connector hous-
ing 23 (Fig. 1), a small gap must be formed for the elastic
contact pieces (not shown) of the peripheral wall 15 to
be flexed.

[0041] Although the slanted faces 19c (Fig. 2) are
formed in the inwardly projected portions 19 of the slid-
ing contact member 4, it is also possible to eliminate the
slanted faces 19c and to form projected portions (not
shown) having straight inner peripheral faces to move
along the outer peripheral faces of the elastic contact
pieces 10 of the terminal body 3. In this case, an area
of a rear end face (seat face) of each of the projected
portions is increased thereby to stabilize the thrusting
action against the coil spring 5 (Fig. 1) and the whole
inner peripheral face of the projected portion 19 acts as
the contact face thereby to increase a contact area with
respect to the elastic contact piece 10.

[0042] By increasing windings of the coil spring 5 by
one winding each at the forward end and the backward
end of the coil spring 5 to form a doubly fitted shape, it
is possible to increase the contact pressure of the con-
tact portion 17 of the sliding contact member 4 with re-
spect to the mating terminal (not shown). It is also pos-
sible to use aresilient member such as a rubber member
or the like in place of the coil spring 5.

[0043] Figs. 4 and 5 show an example in which the
connector employing the above described butt type con-
tact terminal is applied as a power supplying connector
41 for an electric car (including a hybrid car). A mating
power receiving connector 42 has been already assem-
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bled to a vehicle. Same components as in the above
described embodiment will be represented by the same
reference numerals and a further explanation will be
omitted.

[0044] As shown in Fig. 4, the power supplying con-
nector 41 is provided with a plurality of the butt type con-
tact terminals 1 (hereinafter referred to as the terminal
1) inside a connector housing 43 made of synthetic res-
in, front waterproof packings 44 and the rear waterproof
rubber plugs (the waterproof packings) 32 arranged at
an equal pitch in a radial manner for example. The wa-
terproof rubber plugs 32 are retained by a rear holder
45 which is locked at a rear end of the connector housing
43 without extracting. The electric wires 2 press-fitted
to the terminals 1 are guided out through a handle 47 in
a rear of a casing 46 made of synthetic resin. The front
waterproof packings 44 are fitted in the front openings
24 of the terminal containing chambers 25 and tightly
fitted to the outer peripheries of the contact portions 17
of the sliding contact members 4.

[0045] On an outer periphery of the connector hous-
ing 43, are arranged small butt type contact terminal 50
for signal lines. Because a structure of this terminal 50
is the same as the aforesaid butt type contact terminal
1 for the power supply, though smaller, and has a similar
functional effects, its explanation will be omitted.
[0046] The connector housing 43 is retained inside
the casing 46 made of synthetic resin slidably in back
and forth directions, and connected to respective one
ends of a pair of sub links 52 of a toggle 51 which is a
driving mechanism. A main link 53 of the toggle 51 is
connected to an operating lever 54, and the operating
lever 54 is pivotally supported on the casing 46. The tog-
gle 51 is one example of the driving mechanisms, and
it is apparent that another driving mechanism which is
not shown can be employed.

[0047] The mating (on a vehicle side) power receiving
connector 42 is provided with a plurality of the butt type
contact terminals 56 inside a connector housing 55 cor-
responding to the aforesaid terminals 1. The connector
housing 55 has a connector engaging chamber 57 in its
forward half, and distal ends of the terminals 56 are rath-
er projected into the engaging chamber 57. The termi-
nals 56 are locked by flexible lances 58 inside the ter-
minal containing chambers.

[0048] The power supplying connector 41 is engaged
with the power receiving connector 42 from a state as
shown in Fig. 4. By pulling downward the operating lever
54 of the power supplying connector 41, the connector
housing 43 moves forward in the casing 46, and as
shown in Fig. 5, the contact portions 17 of the sliding
contact members 4 of the terminals 1 are abutted
against the contact portions of the terminals 56 of the
power receiving connector 42 to resiliently contact
therewith by the biasing forces of the coil springs 5. On
this occasion, the sliding contact members 4 of the ter-
minals 1 retreat while contracting the coil springs 5.
[0049] The casing 46 of the power supplying connec-
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tor 41 and connector engaging portions 59 in the front
half of the connector housing 55 of the power receiving
connector 42 are locked by locking means which are not
shown. The connector housing 43 of the power supply-
ing connector 41 is locked with the casing 46 by an up-
ward rotation of the sub links 52 of the toggle 51.
[0050] After the battery charging has been finished,
releasing the locking means which are not shown, the
power supplying connector 41 is disengaged from the
power receiving connector 42. On this occasion, the
sliding contact members 4 move forward and are re-
stored by the biasing forces of the coil springs 5.
[0051] When the power supplying connector 41 is en-
gaged with and disengaged from the power receiving
connector 42, an intrusion of rain water or so can be
prevented by the front waterproof packings 44. If muddy
salt water should have been adhered to the contact por-
tions or so of the terminals 1, and mud and salt should
have entered into the terminals 1 through wear of the
front waterproof packings 44, the mud and salt will be
scraped off by the sliding contact between the sliding
contact members 4 and the terminal bodies 3 on occa-
sion of engagement and disengagement of the connec-
tors. Accordingly, the contact faces of the sliding contact
members 4 and the terminal bodies 3 are always main-
tained in a favorable state (a state where contact resist-
ance is small). This enhances reliability of the electrical
connection.

[0052] As described above, according to the present
invention, because the terminal body and the sliding
contact member contact with each other by means of a
plurality of the elastic contact pieces, a constant contact
pressure can be maintained even with the repeated slid-
ing contacts. Moreover, the resistance on the contact
faces can be always kept low by the sliding contact, en-
abling a favorable electrical connection to be attained.
There will be no fear that the braided wire may be dam-
aged by the repeated engaging actions of the connec-
tors as in the prior art. In case where muddy salt water
or so should have intruded into the terminal, the mud
and the salt will be scraped off by the elastic sliding con-
tact between the terminal body and the sliding contact
member, thus enabling good contact faces to be ob-
tained. Especially, because the projected portions of the
elastic contact pieces elastically and slidably contact
with a counterpart, efficiency of the above described
electrical contact and performance of scraping off the
mud and the salt will be enhanced. In assembling the
butt type contact terminal, since the terminal body is in-
serted into the sliding contact member in a state where
the resilient member has been mounted on the terminal
body, the elastic contact pieces are flexed, and accord-
ingly, the terminal body can be easily inserted with a low
inserting force. Further, since the sliding contact mem-
ber can be engaged with the terminal body by means of
the projections on both sides in a resiliently biased state,
the cost can be saved because of the simple assembling
work and the simple structure.
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[0053] According to the present invention, because
the elastic contact pieces formed in the terminal body
are inwardly flexed on occasion of engaging with the
sliding contact member and on occasion of the sliding
contact therewith, an inner space is utilized and the
structure can be made compact. In case where the elas-
tic contact pieces are formed in the sliding contact mem-
ber, the elastic contact pieces are flexed outwardly on
occasion of engaging with the sliding contact member,
and a space for flexing is required inside the terminal
containing chamber in the connector housing.

[0054] According to the present invention, because
the contact faces of the elastic contact pieces formed in
the terminal body are contained inside the peripheral
wall, the contact faces are protected from muddy salt
water or dust from the exterior, thus enhancing reliability
of the electrical connection between the terminal body
and the sliding contact member. Moreover, because the
projected portions of the peripheral wall slidably contact
with the elastic contact pieces formed in the terminal
body, a favorable contact pressure can be obtained, and
the mud and the salt can be effectively scraped off.
[0055] According to the presentinvention, the contact
pressure can be surely obtained by means of the elastic
contact pieces, and at the same time, the mud and the
salt can be effectively scraped off. Thus, the reliability
of the electrical connection between the terminal body
and the sliding contact member can be further en-
hanced.

[0056] According to the presentinvention, by employ-
ing the coil spring made of metal as the resilient mem-
ber, the terminal body and the sliding contact member
can be electrically connected by means of the coil spring
thereby enhancing the reliability of the connection. Fur-
ther, by directly biasing the rear end of the peripheral
wall of the sliding contact member by means of the coil
spring, the simple and compact structure can be real-
ized.

[0057] Accordingto the presentinvention, atthe same
time when the butt type contact terminals are inserted
into the connector housing, the flange portions are
locked by the locking lances to prevent backward re-
moval of the butt type contact terminals. Moreover, the
butt type contact terminals retreat together with the slid-
ing contact member when their contact portions are
pushed by the contact portions of the mating terminals
on occasion of engagement of the connectors, and the
contact portions slide along in tight contact with the front
waterproof packings. Thus, the front waterproof pack-
ings assure waterproofing and dust proofing reliability
of the contact portions, while the rear waterproof pack-
ings assure waterproofing and dust proofing reliability
of the electric wires. Both the waterproof packings can
prevent muddy salt water from intruding into the termi-
nals.
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Claims

1.

A butt type contact terminal comprising:

a terminal body connected to an electric wire;
a sliding contact member slidably engaged
around an outer periphery of said terminal body
and having a contact portion with respect to a
mating terminal at its forward end;

aresilient member resiliently provided between
said terminal body and said sliding contact
member;

a plurality of elastic contact pieces provided
with one of said terminal body and said sliding
contact member through axial slits in a circum-
ferential direction, and

projections for engagement and contact there-
between respectively provided with a forward
end of said terminal body and a rearward end
of said sliding contact member.

A butt type contact terminal as claimed in claim 1,
wherein said terminal body includes an elastic con-
tact portion in a substantially cylindrical shape hav-
ing a plurality of said elastic contact pieces, a flange
portion extending from said elastic contact portion,
and an electric wire connecting portion extending
from said flange portion.

A butt type contact terminal as claimed in claim 1,
wherein said sliding contact member includes a pe-
ripheral wall in a substantially cylindrical shape hav-
ing said projections inwardly, a covering wall formed
at a front end of said peripheral wall, and said con-
tact portion provided on said covering wall so as to
project therefrom.

A butt type contact terminal as claimed in claim 2,
wherein said sliding contact member includes a pe-
ripheral wall in a substantially cylindrical shape hav-
ing said projections inwardly, a covering wall formed
at a front end of said peripheral wall, and said con-
tact portion provided on said covering wall so as to
project therefrom.

A butt type contact terminal as claimed in claim 2,
wherein an outer diameter of said elastic contact
portion in a free state is set to be larger than an inner
diameter of said peripheral wall, and

wherein in a state where said elastic contact
portion is inserted into said peripheral wall, said
elastic contact portion is elastically brought into
contact with an inner face of said peripheral wall.

A butt type contact terminal as claimed in claim 3,
wherein an outer diameter of said elastic contact
portion in a free state is setto be larger than an inner
diameter of said peripheral wall, and
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wherein in a state where said elastic contact
portion is inserted into said peripheral wall, said
elastic contact portion is elastically brought into
contact with an inner face of said peripheral wall.

A butt type contact terminal as claimed in claim 4,
wherein an outer diameter of said elastic contact
portion in a free state is set to be larger than aninner
diameter of said peripheral wall, and

wherein in a state where said elastic contact
portion is inserted into said peripheral wall, said
elastic contact portion is elastically brought into
contact with an inner face of said peripheral wall.

A butt type contact terminal as claimed in claim 3,
wherein said resilient member includes a coil spring
which is resiliently provided between a rear end of
said peripheral wall of said sliding contact member
and said flange portion of said terminal body.

A butt type contact terminal as claimed in claim 4,
wherein said resilient member includes a coil spring
which is resiliently provided between a rear end of
said peripheral wall of said sliding contact member
and said flange portion of said terminal body.

A butt type contact terminal as claimed in claim 5,
wherein said resilient member includes a coil spring
which is resiliently provided between a rear end of
said peripheral wall of said sliding contact member
and said flange portion of said terminal body.

A butt type contact terminal as claimed in claim 6,
wherein said resilient member includes a coil spring
which is resiliently provided between a rear end of
said peripheral wall of said sliding contact member
and said flange portion of said terminal body.

A butt type contact terminal as claimed in claim 7,
wherein said resilient member includes a coil spring
which is resiliently provided between a rear end of
said peripheral wall of said sliding contact member
and said flange portion of said terminal body.

A connector comprising:

a connector housing;

a butt type contact terminal inserted into a con-
nector housing, said butt type contact terminal
including:

a terminal body connected to an electric
wire;

a sliding contact member slidably engaged
around an outer periphery of said terminal
body and having a contact portion with re-
spect to a mating terminal at its forward
end;
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a resilient member resiliently provided be-

tween said terminal body and said sliding

contact member;

a plurality of elastic contact pieces provid-

ed with one of said terminal body and said 5

sliding contact member through axial slits

in a circumferential direction;

projections for engagement and contact

therebetween respectively provided with a

forward end of said terminal body and a 10

rearward end of said sliding contact mem-

ber, said flange portion is locked by locking

lances formed in said connector housing;

and
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a waterproof packing tightly fitted to said con-
tact portion and to said electric wire.
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