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Description

The present invention relates to a connector com-
prising a reception housing in which a number of first
connecting terminals connected to respective conduc-
tors are accommodated and an insertion housing in
which a number of second connecting terminals con-
nected to respective conductors are accommodated,
said first and second connecting terminals being con-
nected to each other by inserting said insertion housing
into said reception housing.

Recently the number of electric conductors for con-
necting electric instruments has been increased. To this
end, there is generally used a connector. However,
since the number of the connecting terminals is in-
creased, it is necessary to insert the insertion housing
into the reception housing with a very large force. This
apparently inhibits an efficient operation for coupling the
reception housing and insertion housing with each oth-
er.

The present invention has for its object to provide
a novel and useful connector, in which a number of first
connecting terminals accommodated within the recep-
tion housing can be easily connected to a number of
second connecting terminals accommodated within the
insertion housing without requiring a large coupling
force of an operator.

According to the invention, a connector comprises:

a reception housing in which a number of first con-
necting terminals connected to respective conduc-
tors are accommodated:;

an insertion housing in which a number of second
connecting terminals connected to respective con-
ductors are accommodated, said insertion housing
being constructed to be inserted into said reception
housing;

a holding housing for holding said reception hous-
ing; and

a pushing means for pushing said reception hous-
ing toward said insertion housing to couple said first
and second connecting terminals with each other
when said insertion housing is inserted into said re-
ception housing over a predetermined distance.

In the connector according to the invention, when
the insertion housing is inserted into the reception hous-
ing over the predetermined distance, the reception
housing is pushed toward the insertion housing by the
pushing means and the first connecting terminals are
coupled with the second connecting terminals. There-
fore, the coupling operation of the first and second con-
necting terminals can be performed effectively without
requiring a large operation force.

Fig. 1 is a perspective view showing a first embod-
iment of the connector according to the invention
secured to a dash panel of an automobile;
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Fig. 2 is a perspective view illustrating a reception
housing, an insertion housing and a bracket of the
connector shown in Fig. 1;

Fig. 3is an exploded perspective view depicting the
reception housing and insertion housing;

Fig. 4 is a cross sectional view showing an assem-
bled condition of the reception housing, insertion
housing and bracket;

Fig. 5 is a partial cross sectional view depicting a
male terminal and a female terminal;

Fig. 6 is a perspective view showing the insertion
housing viewed from a bottom thereof;

Fig. 7 is a perspective view illustrating the reception
housing cut along a longitudinal axis;

Fig. 8 is a plan view depicting a leaf spring;

Fig. 9 is a cross sectional view showing the leaf
spring cut along the longitudinal axis;

Fig. 10 is a perspective view showing the bracket
cut along the longitudinal axis;

Fig. 11 is a perspective view illustrating the end ter-
minal of the laminated flat cable;

Fig. 12 is an exploded perspective view depicting
the structure of the end terminal;

Fig. 13is a perspective view showing an assembled
condition of the reception housing and bracket cut
along the longitudinal axis;

Fig. 14 is a plan view depicting the end terminals
inserted into the reception housing;

Figs. 15, 16 and 17 are cross sectional views illus-
trating successive conditions during the insertion of
the insertion housing into the reception housing;
Fig. 18 is a cross sectional view showing a contact-
ing condition of the male and female terminals in
the condition shown in Fig. 17;

Fig. 19 is a cross sectional view illustrating a part of
the finally assembled reception housing and inser-
tion housing;

Fig. 20 is a cross sectional view depicting a coupling
of the male and female terminals in the finally as-
sembled condition;

Fig. 21 is a cross sectional view showing a second
embodiment of the connector according to the in-
vention;

Fig. 22 is an enlarged perspective view illustrating
a part of a movable plate;

Fig. 23 is a perspective view depicting a retaining
member of the bracket;

Fig. 24 is a partial cross sectional view showing a
male and female terminals in a condition shown in
Fig. 21;

Fig. 25 is a cross sectional view illustrating the cou-
pling operation;

Fig. 26 is a partial cross sectional view depicting the
male and female terminals in a condition of Fig. 25;
Fig. 27 is cross sectional view showing the finally
assembled condition of the reception and insertion
housings; and

Fig. 28 is a partial cross sectional view illustrating
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the male and female terminals in the finally assem-
bled condition.

Now the present invention will be explained in detail
with reference to the accompanying drawings.

Fig. 1 is a perspective view showing a first embod-
iment of the connector according to the invention. The
connector comprises a reception housing 1 which is
fixed to a dash panel P of an automobile by means of a
bracket 2 which constitutes a holding housing of the con-
nector according to the invention.

Fig. 2 is a perspective view illustrating the reception
housing 1 fixed to the dash panel P and an insertion
housing 3 to be inserted into the reception housing 1,
Fig. 3 is an exploded perspective view depicting the re-
ception housing 1, bracket 2 and insertion housing 3,
and Fig. 4 is a cross sectional view showing a condition
in which the insertion housing 3 has been finally inserted
into the reception housing 1. The bracket 1, reception
housing 2 and insertion housing 3 may be formed by
molds of electrically insulating plastics.

The bracket 2 is fixed to the dash panel P and the
reception housing 1 is secured to the bracket 2 slightly
movable up and down, right and left and back and for.
The insertion housing 3 is fixed to an instrument panel
not shown. Into the reception housing 1, four end termi-
nals 5 of four laminated flat cables 4 having at least one
bent portions 4a are to be inserted from mutually orthog-
onal directions. Each of the end terminals 5 of the lam-
inated flat cables 4 has a substantially sector shape and
is made of electrically insulating plastics. The end ter-
minal 5 has a number of male terminals 6 secured there-
to. The insertion housing 3 has a number of female ter-
minals 8 secured thereto, each of said female terminals
being connected to a respective one of said male termi-
nals 6.

Fig. 5 is a partial cross section of the male terminal
6 and female terminal 8 to which electric wires not
shown are to be connected. The female terminal 8 com-
prises aterminal receiving portion 10 which receives the
male terminal 6, a middle portion 11 having a relatively
small width, and a clamping portion 12 to which a core
conductor of an electric wire 7 may be connected by
clamping. The terminal receiving portion 10 has a cylin-
drical shape and a plurality of recesses, e.g. three re-
cesses 13 are formed therein to form three resilient
strips 14. Front ends of these strips 14 are bent inwardly
to form resilient contact strips 15 which are resiliently
contacted with the male terminal 6.

The male terminal 6 includes a connecting portion
16 which is to be inserted into a space defined by the
resilient contact strips 15 of the female terminal 8, and
an engaging portion 17 which is to be inserted into a
terminal retaining hole formed in a cover for the laminat-
ed flat cable 4 as will be explained later. The round front
tip of the connecting portion 16 may be formed by bend-
ing a plurality of strips, e.g. three strips extending from
the engaging portion 17. The male terminal 6 includes
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aflange 18 which prevents the male terminal 6 from be-
ing removed from the end terminal 5.

The insertion housing 3 comprises a cylindrical
main body 20, and a recess 21 is formed in a top surface
of the main body 20 as shown in Fig. 3. In the main body
20, there are formed a number of terminal retaining
holes 22 for receiving the female terminals 8. These
holes 22 are aligned along a plurality of lines, and in
each line the holes are arranged equidistantly. In each
of these holes 22, a female terminal 8 is inserted such
that the female terminal could not be removed from the
hole. As shown in Fig. 6, a flange 23 is formed at an
upper portion of the cylindrical main body 20. Under the
flange 23, there is provided a tapered portion 24. On a
bottom surface of the cylindrical main body 20, there is
provided an axial portion 25 extending downwardly. At
a tip of the axial portion 25, there are formed a guide
portion 25a and a ring-shaped recess 25b. In the bottom
surface 26 of the cylindrical main body 20, there are
formed several step portions 26a which are successive-
ly lowered toward the axial portion 25. At a periphery of
the bottom surface 26 of the cylindrical main body 20,
there are provided four retaining projections 27. In the
bottom surface 26 of the cylindrical main body 20, there
are also formed four radial recesses 28 extending from
the axial portion 25 to the retaining projections 27, into
said recesses 28 being inserted partitions 37 of the re-
ception housing 2 as will be explained later. The female
terminals 8 are inserted into the terminal retaining holes
22 such that their terminal connecting portions 10 are
aligned with the bottom surface 26 of the cylindrical main
body 20. It should be noted that the recess 21 and flange
23 may be dispensed with.

As illustrated in Fig. 7, the reception housing 1 com-
prises a main body 30 and a bottom wall 31. The bottom
wall 31 has a larger outer diameter than that of the main
body 30, but the outer diameter of the bottom wall 31
may be identical with that of the main body 30. The main
body 30 defines a space 32 into which the main body
20 of the insertion housing 3 is firmly inserted, and a
tapered hole 33 into which the corresponding tapered
portion 24 of the insertion housing 3 is inserted. At the
center of the bottom wall 31, there is provided a tubular
portion 34 having a hole 34a into which is inserted the
axial portion 25 of the insertion housing 3. At an upper
portion of the hole 34a, there is formed a outwardly ta-
pered guide portion 34b for guiding the front end of the
axial portion 25. In a lower portion of the main body 30,
there are formed four cable introducing openings 35
through which the end terminals 5 of the laminated flat
cables 4 are inserted into the inner space 32 of the main
body 30. The four openings 35 are provided mutually
orthogonal directions, so that four end terminals 5 are
inserted into the reception housing 1 from orthogonal
directions in a plane perpendicular to the inserting di-
rection of the insertion housing 3. In side walls defining
the openings 35, there are formed locking recesses not
shown for locking the end terminals 5 of the flat cable 4
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as willbe explained later. In the inner surface of the main
body 30, there are formed four slits 36 which are com-
municated with a ring-shaped leaf spring retaining re-
cess 31a defined by the lower surface of the bottom wall
34 and an inner flange 31b. Between the slits 36 and
the tubular portion 34, there are formed four partitions
37 which are to be inserted into the recesses 28 formed
in the bottom surface 26 of the insertion housing 3 when
the insertion housing 3 is inserted into the reception
housing 1. The partitions 37 divides the inner space 32
of the main body 30 into four sector compartments and
the four end terminals 5 of the laminated flat cables 4
are accommodated in these sector compartments. On
an outer surface of the main body 30, there are provided
four engaging projections 38 which are brought into con-
tact with the bracket 2. A leaf spring 39 made of a metal
plate is provided such that a peripheral portion of the
leaf spring is inserted into the circular recess 31aformed
in the bottom wall 31.

As illustrated in Figs. 8 and 9, the leaf spring 39 is
formed substantially as a belleville spring and compris-
es a flat central top portion 39a, an inclined portion 39b
descending slowly from the top portion 39a, and a pe-
ripheral portion 39¢. The top portion 39a of the leaf
spring 39 has formed therein a center hole 39d into
which the axial portion 25 of the insertion housing 3 is
forcedly inserted. The inclined portion 39b has formed
therein a plurality of openings 39e. The peripheral por-
tion 39c¢ has four engaging projections 39f. The periph-
eral portion 39¢ of the leaf spring 39 inserted into the
recess 31a of the reception housing 1 is urged against
the upper surface of the inner flange 31b of the bottom
wall 31 and the top portion 39a of the leaf spring 39 is
urged against the lower surface of the bottom wall 31.
It should be noted that the top portion 39a of the leaf
spring 39 may be curved. Furthermore, it is not always
necessary to form the openings 39e, but it is advanta-
geous to form the openings 39¢ in order to perform a
smooth kick-back of the leaf spring 39.

As shown in Fig. 10, the bracket 2 constituting the
holding housing comprises a cylindrical main body 40
and a bottom wall 41, a lower portion 40a of said main
body 40 having a larger thickness than that of the re-
maining portion. The main body 40 and bottom wall 41
define an inner space 42 which accommodates the main
body 30 of the reception housing 1. At a front end of the
main body 40 there are provided four engaging portions
43 in which engaging recesses 43a are formed. The en-
gaging recesses 43a can receive the engaging projec-
tions 38 of the reception housing 1 in such a manner
that the engaging projections can move within the en-
gaging recesses in all directions. In the present embod-
iment, the lower portion 40 of the main body 40 has a
larger thickness than the remaining portion, but it is not
always necessary to have a larger thickness as long as
the bottom wall 41 has a sufficient large mechanical
strength.

In the main body 40, there are formed four cable
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introducing openings 44 through which the end termi-
nals 5 of the flat cables 4 are inserted into the main body
40. On the upper surface of the bottom wall 41, there is
formed a platform 45 whose diameter is sufficiently
smaller than an inner diameter of the inner flange 31b.
At a center of the platform 45, there is formed a hole 46
into which a front end of the axial portion 25 of the in-
sertion housing 3 is to be inserted through the tubular
portion 34 of the reception housing 1.

Figs. 11 and 12 are perspective view and exploded
perspective views, respectively showing the end termi-
nal 5 of the laminated flat cable 4. The laminated flat
cable 4 comprises four flat cables 50-53, and in each of
the flat cables foil-shaped conductors 50a-53a are ar-
ranged between insulating sheets 50b-53b. The lami-
nated flat cable 4 has a sufficient resiliency. A width of
the flat cables 50-53 is gradually or successively in-
creased from the bottom one to the uppermost one. To
each of the conductors 50a-53a of the flat cables 50-53
are connected male terminals 6 by any suitable means.

In the end terminal 5 of the flat cable 4, four insu-
lating plates 54-57 are stacked one upon the other such
that front ends of these insulating plates are retarded
outwardly. The front portion of the insulating plates
54-57 are shaped such that it can be fully inserted into
the sector-shaped compartments defined by the adja-
cent partitions 37 of the reception housing 1. In upper
surfaces of the insulating plates 54-57, there are formed
recesses 54a-57a which accommodate parts of the in-
sulating sheets 50b-53b and exposed conductors 50a-
53a of the flat cables 50-53. On the upper surface of the
lowermost insulating plate 54 are provided two pins 54b,
and in the remaining insulating plates 55-57 are formed
holes 55b-57b for passing the pins therethrough.

On the uppermost insulating plate 57, is provided
an insulating cover 58 which has step portions 58a-58d
corresponding to upper surfaces of the insulating plates
54-57. In the insulating cover 58 there are formed a plu-
rality of holes 58e through which the male terminals 6
provided on the insulating plates 54-57 are exposed in
an assembled condition. The pins 54b are inserted into
holes formed in a lower surface of the insulating cover
58tobindthe insulating plates 54-57 and insulating cov-
er 58 as shown in Fig. 11. The rear portion of the insu-
lating plates 54-57 and insulating cover 58 is formed in
such a shape that it is firmly engaged with the cable in-
troducing opening 35 formed in the reception housing
1. On both sides of the intermediate insulating plate 56,
there are locking projections 56¢ which are engaged
with the locking recesses formed in both side walls de-
fining the cable introducing opening 35 of the reception
housing 1.

Upon assembling the reception housing 1 and
bracket 2, at first the leaf spring 39 is fit into the spring
retaining recess 31a. Then, the reception housing 1 is
inserted into the bracket 2 while the engaging portions
43 of the bracket are bent outwardly, and the engaging
projections 38 of the reception housing 1 are inserted
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into the engaging recesses 43a of the engaging projec-
tions. Then, the lower surface of the reception housing
1 is urged against the upper surface of the bottom wall
41 of the bracket 2 and the platform 45 is inserted into
the inner flange 31b. Between the bracket 2 and the re-
ception housing 1 there are formed a gap A viewed in
the horizontal direction and a gap B viewed in the verti-
cal direction. In this manner, the reception housing 1 can
be moved horizontally and vertically. After that, the
bracket 2 having the reception housing 1 secured there-
to is fixed to the dash panel P.

In ordertofix the bracket 2 and laminated flat cables
4 at given positions of the dash panel P as illustrated in
Fig. 1, the bracket 1 is fixed to the dash panel P at a
position corresponding to the insertion housing 3 se-
cured to the instrument panel and the laminated flat ca-
bles 4 except for the folded portions 4a and end termi-
nals 5 are adhered to the dash panel P. Then, the end
terminals 5 of the laminated flat cables 4 are inserted
into the inner space 32 of the reception housing 1
through the cable introducing openings 44 formed in the
bracket 2 and cable introducing openings 35 formed in
the reception housing 1. Since the laminated flat cables
4 have the folded portions 4a, the end terminals 5 can
be moved in all directions to improve the easy insertion
of the end terminals. In this manner, the end terminal 5
of the laminated flat cable 4 can be inserted into the sec-
tor-shaped compartments within the space 32 such that
the side walls of the end terminal are brought into con-
tact with the partitions 37 of the reception housing 1 as
shown in Fig. 14. In this condition, the locking projec-
tions 56¢ of the end terminal 5 are inserted into the lock-
ing recesses formed in the side walls of the cable intro-
ducing opening 35. During this inserting operation, the
portion of the laminated flat cable 4 between the folded
portion 4a and the end terminal can freely move in ac-
cordance with the movement of the reception housing
1. In the manner explained above, four end terminals 5
may be inserted into the space 32 of the reception hous-
ing 1 from mutually orthogonal directions in the plane
perpendicular to the inserting direction of the insertion
housing 3.

As depictedin Fig. 15, upon securing the instrument
panel to the dash panel P, the axial portion 25 of the
insertion housing 3 is positioned at the guide hole 34b
of the tubular portion 34 of the reception housing 1. In
this case, in general, the insertion housing 3 is not axially
aligned with the reception housing 1, and therefore the
reception housing 1 is inclined and at least one of the
engaging projections 38 is urged against the lower sur-
face of the engaging recess 43a and at least one of the
remaining engaging projections is urged against the up-
per surface of the engaging recess. Similarly, one of the
end terminals 5 moves upwardly within the cable intro-
ducing openings 35 and 44.

When the instrument panel is pushed toward the
connector, the axial portion 25 of the insertion housing
3 is inserted into the hole 34a of the tubular portion 34
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of the reception housing 1 and the reception housing 1
is swung into the horizontal posture. Then, the partitions
37 of the reception housing 1 are inserted into the re-
cesses 28 of the insertion housing 3, and the guide por-
tion 25a of the axial portion 25 is forcedly inserted into
the hole 39d of the leaf spring 39. When the instrument
panel is further pushed, the periphery of the hole 39d of
the leaf spring 39 is fit into the ring-shaped recess 25b,
the top portion 39a is pressed downward by means of
the axial portion 25, and the leaf spring 39 is temporally
deformed into the flat posture as illustrated in Fig. 17.

In this condition, the connecting portion 16 of the
male terminal 6 is brought into contact with the resilient
strips 15 as shown in Fig. 18. When the instrument panel
is finally pushed, the top portion 39a of the leaf spring
39 is pushed downward by the axial portion 25 and the
leaf spring 39 is kicked-back as shown in Fig. 4. That is
to say, the top portion 39a of the leaf spring 39 is faced
downward and is urged against the bottom wall 41 of
the bracket 2. Then, the reception housing 1 is resiliently
pushed against the insertion housing 3 by means of the
peripheral portion 39c of the leaf spring 39. At the same
time, as depicted in Fig. 19, the engaging portions 39f
of the leaf spring 39 are bent inwardly and are engaged
with the engaging projections 27 of the insertion housing
3through the slits 36 formed in the reception housing 1.
In this condition, the connecting portion 15 of the male
terminal 6 is inserted between the resilient strips 15 of
the female terminal 8. In this manner, all the male ter-
minals 6 are simultaneously connected to the corre-
sponding female terminals 8 in a positive manner.

When the instrument panel is removed from the
dash panel P, the insertion housing 3 is pulled out of the
reception housing 1. Since the axial portion 25 of the
insertion housing 3 is fit in the hole 39d of the leaf spring
39, the leaf spring is pulled and is turned over again into
the original posture in which the top portion 39a is faced
upwardly as shown in Fig. 16. In this manner, the inser-
tion housing 3 can be easily removed from the reception
housing 1.

It should be noted that the leaf spring 39 may be
formed in any desired shape in accordance with a con-
figuration of the reception housing 1. Further, a strength
of the leaf spring 39 can be adjusted by suitably select-
ing material, thickness and shape of the leaf spring.

Figs. 21-28 show a second embodiment of the con-
nector according to the invention. In the present embod-
iment, portions similar to those of the first embodiment
are denoted by the same reference numerals used in
the first embodiment. In a condition shown in Fig. 21,
the insertion housing 3 has been inserted into the re-
ception housing at a half way. The insertion housing 3
is secured to an instrument panel not shown, said in-
strument panel being fixed to the dash panel P. Into the
reception housing 1, the four end terminals 5 of laminat-
ed flat cables 4 have been inserted from mutually or-
thogonal four directions. A number of male terminals 6
have been secured to the end terminal 5 and a number
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of corresponding female terminals 8 have been accom-
modated within the insertion housing 3 to each of which
respective one of the electric wires 7 has been connect-
ed.

A holding member 61 comprises a main body 62
which is secured to the dash panel P and which accom-
modates a lower portion of the bracket 2 in such a man-
ner that the bracket can move in all directions, and a
retaining member 63 which prevents the bracket from
being removed from the holding member 61. In the
present embodiment, the bracket 2 and holding member
61 constitute the holding housing. Within the main body
62, there is arranged a guide member 64 having a con-
vex spherical surface which receives a corresponding
concave spherical surface of the bottom wall of the
bracket 2. Within the bracket 2, there is arranged a com-
pressed coil spring 66 which pushes the reception hous-
ing 1 to the insertion housing 3 by means of a movable
plate 65.

Like as the first embodiment, the reception housing
1 comprises the main body 30 having the inserting hole
32 and tapered hole 33 into which the insertion housing
3 is inserted. At the center of the bottom wall 31 of the
reception housing 1, there is provided the tubular portion
34 into which an axial portion 82 is inserted. In the inner
surface of the inserting hole 32 there are formed guide
recesses which guide the insertion housing 3.

In the main body 30 of the reception housing 1,
there are formed four cable introducing openings 35
through which the end terminals 5 of the laminated flat
cables 4 are inserted into the main body 30. The end
terminals 5 are retained within the reception housing 1
by means of engaging projections 5a formed on bottom
surfaces of the end terminals and engaging recesses
formed in the upper surface of the bottom wall 31 of the
reception housing 1. In the lower surface of the bottom
wall 31, there is formed a recess 68 in which the mova-
ble plate 65 is accommodated movably in the axial di-
rection.

The bracket 2 comprises a cylindrical main body 71
into which the main body 30 of the reception housing 1
is inserted firmly. In the main body 71 there are formed
four cable introducing openings 72 through which the
end terminals 5 of the laminated flat cables 4 can be
inserted into the openings 35 formed in the main body
30 of the reception housing 1. A bottom wall 73 of the
bracket 2 has a flange 74, and in the lower surface of
the bottom wall 73 there is formed the concave spherical
surface 75. At the center portion of the bottom wall 73
there is formed a retaining member 76 which retains the
movable plate 65 in a detachable manner and retains
the insertion housing 3.

The insertion housing 3 comprises a cylindrical
main body 81 made of a synthetic resin and the axial
member 82 made of a metal. In the main body 81 there
are formed a number of terminal accommodating holes
83 which accommodate a number of female terminals
8. On the outer surface of the cylindrical main body 81
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of the insertion housing 3, there are formed projections
85 which are inserted into the guide recesses 65 formed
in the reception housing 1, and thus the rotation of the
insertion housing 3 with respect to the reception housing
1 can be limited. At a tip of the axial member 82, there
is formed a guide surface 85 which guides the engaging
member 76 of the bracket 2. Furthermore, near the
guide surface 85, there is formed a ring-shaped recess
86 which engages with the engaging member 76.

The main body 62 of the holding member 61 com-
prises a side wall 92 which defines a space 91 in which
the flange 74 of the bracket 2 can be accommodated
with a certain allowance, and a bottom wall 93 which is
secured to the dash panel P. In the outer surface of the
side wall 92 there are formed retaining recesses 94
which retain the retaining member 63. The retaining
member 63 of the holding member 61 comprises a ring-
shaped plate 96 defining an opening 95 which is suffi-
ciently larger than an outer diameter of the main body
71 of the bracket 2, but is smaller than an outer diameter
of the flange 74. Retaining projections 97 are provided
along the periphery of the ring-shaped plate 96.

The guide member 64 may be made of synthetic
resin or metal and includes a convex spherical surface
portion 101 which corresponds to the concave spherical
surface 75 of the bottom wall 73 of the bracket 2, and a
ring-shaped flat surface portion 102 which extends in
parallel with the flat surface of the bottom wall 93 of the
box member 61. Around the center of the spherical sur-
face portion 101 there are provided at least three sem-
ispherical small projections 103, and on the lower sur-
face of the flat surface portion 102 there are also pro-
vided at least three semispherical small projections 104.

As shown in Fig. 22, at a center of the movable plate
65, there is formed a central hole 111 through which the
axial member 82 is passed. Around the center hole 111,
there are further formed holes 112 through which resil-
ient strips of the retaining member 76 are passed. In an
inner surface of the hole 112 there is formed a recess
113 which engages with an upper projection formed on
the resilient strip.

As illustrated in Fig. 23, the retaining member 76
comprises four resilient strips 114 extending from the
upper surface of the bottom wall 73. The resilient strips
114 are inserted into the holes 112 formed in the mov-
able plate 65. The resilient strip 114 includes a stem por-
tion 115 which is resiliently deformed outwardly by
means of the axial member 82. The resilient strip 114
further comprises an upper projection 116 which is en-
gaged with the recess 113 in the hole 112 of the movable
plate 65 and a lower projection 117 which is engaged
with the ring-shaped recess 86 of the axial member 82.

Upon assembling the connector of the present in-
vention, at first the coil spring 66 and movable plate 65
are successively arranged on the bottom wall 73 of the
bracket 2. Then the movable plate 65 is pushed down-
ward against the force of the coil spring 66 until the up-
per projections 116 of the resilient strips 114 of the re-



11 EP 0 872 918 A1 12

taining member 76 are engaged with the recesses 113
formed in the inner surfaces of the holes 112. After ar-
ranging the guide member 64 within the main body 62
of the box member 61, the bracket 2 is placed on the
guide member 64 and the retaining member 63 is se-
cured to the main body 62. In this manner, the bracket
2 is supported by the box member 61 movably in all di-
rections.

Next, the insertion housing 3 is secured to the in-
strument panel at a desired position and the box mem-
ber61 is secured to the dash panel P at a given position.
While the reception housing 1 has been inserted into the
bracket 2, the end terminals 5 of the laminated flat ca-
bles 4 are inserted into the reception housing through
the cable introducing openings 72 and 35, and the end
terminals 5 are fixed in position by means of the engag-
ing projections 5a. After that, the remaining portions of
the laminated flat cables 4 are secured to the dash panel
P. In this manner, the reception housing 1 is firmly held
by the bracket 2.

Then, the dash panel P having the reception hous-
ing 1 secured thereto and the instrument panel having
the insertion housing 3 secured thereto are assembled,
and the main body 81 of the insertion housing 3 is in-
serted into the tapered hole 33 and hole 32 successive-
ly. During this inserting operation, the reception housing
1 and bracket 2 are also moved downward and the in-
sertion housing 3 is aligned with the reception housing
1. Then, the concave spherical surface 75 of the bottom
wall 73 of the bracket 2 is urged against the small pro-
jections 103 and is smoothly moved along the spherical
surface of the guide member 64. In this manner, the
male terminal 6 is aligned with the female terminal 8 as
shown in Fig. 24. It should be noted that in this condition,
there is a small air gap between the male terminal 6 and
female terminal 8.

When the instrument panel is further pushed
against the dash panel P, the axial member 82 of the
insertion housing 3 is passed through the tubular mem-
ber 34 of the reception housing 1 and the central hole
111 of the movable plate 65 and the guide surface 85 of
the axial member 82 is brought into contact with the low-
er projections 117 of the resilient strips 114 of the retain-
ing member 76 as illustrated in Fig. 25. In this condition,
the male terminal 6 and female terminal 8 are substan-
tially contacted with each other.

Then, the instrument panel is pushed against the
dash panel P into the final position, the axial member
82 is further inserted into the bracket 2 and the lower
projections 117 of the retaining member 76 are inserted
into the ring-shaped recess 86 of the axial member 82.
In this manner, the insertion housing 3 is retained within
the reception housing 1 by means of the axial member
82 and retaining member 76. At the same time, the stem
portions 115 of the resilient strips 114 are pushed out-
wardly by the axial member 82 and the upper projections
117 are disengaged from the recesses 113 formed in the
inner surfaces of the holes 112 as shown in Fig. 27.
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Therefore, the movable plate 65 is released from the
bracket 2 and is moved upward by the force of the coil
spring 66. Therefore, the reception housing 1 is pushed
upward and is urged against the insertion housing 3. By
this movement of the reception housing 1, the male ter-
minal 6 is inserted into the female terminal 8 as depicted
in Fig. 28.

As explained above, in the present embodiment,
the retaining member 76 of the bracket 2 retains the ax-
ial portion 82 of the insertion housing 3 until the insertion
housing is fully inserted into the reception housing 1,
and then the movable plate 65 is released and the re-
ception housing 1 is urged against the insertion housing
3 by means of the coil spring 66. In this manner, the male
terminals 6 can be effectively inserted into the female
terminals 8 without requiring a large force.

In the second embodiment, the one coil spring 66
is provided, according to the invention, a plurality of coil
springs may be arranged around the retaining member
76. Moreover, in the second embodiment, the axial
member 82 of the insertion housing 3 is retained by the
retaining member 76 such that the bracket 2 and inser-
tion housing 3 are separated from each other by a given
distance. However, the bracket 2 and insertion housing
3 may be separated by a given distance by fixing the
instrument panel to the dash panel. Further, the inser-
tion housing 3 and bracket 2 may b e locked by means
of locking mechanisms provided in respective mem-
bers. It should be further noted that the reception hous-
ing 1 may be urged against the insertion housing 3 by
means of air pressure force, magnetic force, restoring
force of rubber, water pressure force, oil pressure force
or explosion pressure force instead of the spring force.

In the above embodiments, the conductors of the
laminated flat cables are connected to the electric wires,
but according to the invention, any electric conductors
may be connected by means of the first and second con-
necting terminals.

Claims
1. A connector comprising:

a reception housing in which a number of first
connecting terminals connected to respective
conductors are accommodated;

an insertion housing in which a number of sec-
ond connecting terminals connected to respec-
tive conductors are accommodated, said inser-
tion housing being constructed to be inserted
into said reception housing;

a holding housing for holding said reception
housing; and

a pushing means for pushing said reception
housing toward said insertion housing to couple
said first and second connecting terminals with
each other when said insertion housing is in-
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serted into said reception housing over a pre-
determined distance.

2. A connector according to claim 1, wherein said
pushing means is constructed to push said recep-
tion housing toward said insertion housing by utiliz-
ing one of restoring force of spring, air pressure
force, magnetic force, restoring force of rubber, wa-
ter pressure force, oil pressure force and explosion
force.

3. A connector according to claim 2, wherein said
pushing means comprises a member which is ar-
ranged between said reception housing and said
holding housing under such a condition that a re-
storing force is reserved.

4. A connector according to claim 3, wherein said
pushing member is formed by a leaf spring ar-
ranged between said reception housing and said
holding housing, when said insertion housing is not
inserted into said reception housing, said leaf spring
has a convex shape viewed in an inserting direction
of the insertion housing, and when said insertion
housing is inserted into the reception housing, said
leaf spring is pushed by the insertion housing and
is turned over into a concave shape viewed in the
inserting direction.

5. A connector according to claim 4, wherein said
insertion housing includes an axial portion and said
reception housing includes a hole, said axial portion
and hole being constructed such that when the in-
sertion housing is inserted into the reception hous-
ing, said axial portion of the insertion housing pass-
es through said hole and pushes said leaf spring
until the leaf spring is turned-over.

6. A connector according to claim 5, wherein said
leaf spring has a center hole formed therein, and
when said insertion housing is inserted into said re-
ception housing, a tip portion of said axial portion of
the insertion housing is inserted into said center
hole and is engaged therewith.

7. A connector according to any one of claims 4-6,
wherein said leaf spring is formed as a belleville

spring.

8. A connector according to claim 7, wherein said
leaf spring has a plurality of projections extending
from a peripheral portion of the leaf spring toward
the reception housing, and said projections are
moved inwardly when the leaf spring is turned over.

9. A connector according to claim 8, wherein said
projections of the leaf springs have engaging por-
tions which are engaged with said insertion housing
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when the leaf spring is turned over and said projec-
tions are moved inwardly.

10. A connector according to claim 3, wherein said
pushing means comprises a coil spring.

11. A connector according to claim 10, wherein said
coil spring is provided between the holding housing
and the reception housing in a compressed condi-
tion.

12. A connector according to claim 11, wherein said
holding housing includes a bottom wall, a movable
plate and a retaining member provided on the bot-
tom wall for retaining said movable plate, and said
coil spring is arranged between said bottom wall
and said movable plate in a compressed condition.

13. A connector according to claim 12, wherein said
insertion housing includes an axial member, said re-
ception housing includes a hole through which said
axial member of the insertion housing is passed,
and said insertion housing is retained by retaining
said axial member by said retaining member of the
holding housing.

14. A connector according to claim 13, wherein said
movable plate is released from said retaining mem-
ber when said retaining member is deformed by en-
gaging said axial member with the retaining mem-
ber.

15. A connector according to claim 1, wherein said
reception housing includes a plurality of compart-
ments formed within an inner space of the reception
housing, and a plurality of end terminals having said
number of first connecting terminals secured there-
to are inserted into said plurality of compartments
from side directions perpendicular to an axial direc-
tion of the reception housing.

16. A connector according to claim 15, wherein said
first connecting terminals are provided on the end
terminals such that first connecting terminals are di-
rected perpendicularly to said side directions from
which the end terminals are inserted into said com-
partments of the reception housing.

17. A connector according to claim 15, wherein said
first connecting terminals are provided on the end
terminals such that the first connecting terminals
are directed perpendicularly to a plane of the flat
cable.

18. A connector according to claim 15, wherein in
each of said end terminals, the first connecting ter-
minals are aligned along a plurality of lines, and in
each of said lines the first connecting terminals are
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arranged substantially equidistantly.

19. A connector according to claim 15, wherein in
each of said end terminals, said first connecting ter-
minals are arranged substantially equidistantly in a
zigzag manner.

20. A connector according to claim 15, wherein
each of said first connecting terminals is formed by
amale terminal and each of said second connecting
terminals is formed by a female terminal which co-
operates with said male terminal.

21. Aconnector according to claim 15, wherein said
reception housing comprises four sector-shaped
compartments, and four sector-shaped end termi-
nals are inserted into said four compartments from
mutually orthogonal directions in a plane perpendic-
ular to a direction for inserting the insertion housing
into the reception housing.

21. Aconnector according to claim 20, wherein said
reception housing comprises four radial partitions
defining said four sector-shaped compartments,
and said sector-shaped end terminals are inserted
into the compartments until side walls of the end ter-
minals are urged against said partitions.

22. Aconnector according to claim 20, wherein said
reception housing includes a plurality of openings
through which said end terminals are inserted into
said compartments.

23. A connector according to claim 22, wherein
each of said end terminals includes a locking mech-
anism for locking the end terminal to the reception
housing in the inserted condition.
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