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(54) Fitting detecting connector

(57) When two connector housings are half fitted to-
gether, a fitting detecting connector causes one of the
connector housings to be pushed in a direction of sep-
aration by means of springs which are provided within
a female connector housing 5, a spring holder 15 being
inserted into this female connector housing 5 so that it
can move in an anterior-posterior direction. This spring
holder 15 houses coiled springs 16 and, when the two
connector housings are being fitted together, a locking

arm 11 rises over a stopping protrusion 2. As a result of
this rising up the spring holder 15 is engaged. its move-
ment in a posterior direction is regulated. and the coiled
springs 16 are compressed. When the connector hous-
ings are completely fitted together the locking arm 11
again moves, releasing the engagement of the spring
holder 15, and the spring holder 15 is pushed in a pos-
terior direction by the spring force. In this way the sep-
arating force does not act when the connector housings
are fully engaged.



EP 0 975 066 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present invention relates to an electrical
fitting detecting connector.

BACKGROUND TO THE INVENTION

[0002] Conventional fitting detecting connectors have
male and female parts. When the fitting operation of
male and female connectors is carried out, a spring built
into one of the connector housings is compressed. If the
fitting operation ceases before the two connector hous-
ings are completely fitted together, the corresponding
connector housing is pushed out by the spring, and this
informs the operator that a correct fitting has not been
achieved.
[0003] In a completely fitted state however, the spring
force continues to act so that a force to separate the two
housings is continually being exerted, and this is not de-
sirable. Accordingly, connectors have been developed
in which the spring is compressed during the fitting op-
eration and reverts to its uncompressed shape when the
fitting is complete. For example, one such connector is
described in JP-92-306575.
[0004] If the spring detects the completely fitted state
and is then released, the easiest configuration to adopt
is one in which the fitting detection is carried out by using
the movement of a locking arm. In such cases, as is the
case in the Publication mentioned above, the locking
arm and the spring are arranged in a distributed manner,
so that locking arm is located in one connector, and the
spring is located in the other.
[0005] Accordingly, in order to realise this kind of de-
tecting connector, a necessary constituent of each con-
nector housing is at least a locking arm or a spring. How-
ever, this places constraints on the configuration of the
connector housings. For example, if an existing connec-
tor housing is to be replaced with one of a fitting detect-
ing type, major design changes will have to be carried
out on both the male and female connector housings.
[0006] The present invention has been developed af-
ter taking the above problem into consideration, and
aims to present a fitting detecting connector which has
a greater degree of design freedom.

SUMMARY OF THE INVENTION

[0007] According to the invention there is provided a
connector housing of a male/female connector pair, the
housing including a locking arm bendable from a rest
condition to a bent condition on initial engagement with
a locking member of a mating connector, and reverting
to the rest condition on complete engagement of said
locking arm and locking member, the housing further in-
cluding a compression spring having one end engage-
able with a mating connector to urge said housing out

of engagement therewith during partial fitting thereof,
and a spring holder defining a releasable reaction mem-
ber for the other end of said spring, said reaction mem-
ber being effective during partial fitting, and being re-
leased on complete engagement of said locking arm
and locking member, thereby permitting compressive
stress in said spring to be reduced.
[0008] Preferably the spring holder is movable with re-
spect to said housing in the direction of fitting thereof
from an advanced to a retreated position, the locking
arm being engageable with said spring holder in the bent
condition to restrain movement thereof relative to said
housing, and thereby make said reaction member effec-
tive, the locking arm disengaging said spring holder on
reverting to the rest condition and permitting movement
thereof to the retreated position.
[0009] In a preferred embodiment, the spring holder
includes a bending regulating member adapted to pre-
vent bending of said locking arm from the rest condition
on complete engagement of said locking arm and lock-
ing member.
[0010] Preferably the spring holder overlies said lock-
ing arm and has a bendable member adapted to contact
an abutment of said locking arm, to bend said locking
arm from the rest to the bent condition.
[0011] In a preferred embodiment the bendable mem-
ber includes a pushing face for receiving a bend induc-
ing force, the plane of said face intersecting the direction
of movement of said spring holder and the direction of
movement of said abutment.
[0012] The bendable member may include a recess
within which is located said pushing face said recess
being adapted to guide an elongate release tool.
[0013] Preferably the spring holder and housing are
guided with respect to each other by opposite ribs of one
of the spring holder and housing, and opposite channels
of the other of the spring holder and housing, said chan-
nels and ribs interengaging.
[0014] The channels may be narrowed at the end
thereof corresponding to the retreated position.
[0015] The spring holder may further include latching
latching means engageable with said housing to main-
tain said spring holder in the advanced position, said
latching means being released on complete engage-
ment of said locking arm and locking member.
[0016] Preferably the spring is a coil spring, said one
end of said spring having a seat engaged therewith, and
said seat being adapted to contact a mating connector.
[0017] A plurality of coil springs may be provided,
each having a seat, and each seat may be pressed into
the end of the spring and be retained by deformable coil
engaging ribs of the seat.

BRIEF DESCRIPTION OF DRAWINGS

[0018] Other features of the invention will be apparent
from the following description of several preferred em-
bodiments shown by way of example only in the accom-
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panying drawings in which: -
[0019] Figure 1 is a cross-sectional view of two con-
nector housings of a first embodiment of the present in-
vention prior to their being fitted together.
[0020] Figure 2 is a front view of a female connector
housing.
[0021] Figure 3 is a plan view of the female connector
housing.
[0022] Figure 4 is a cross-sectional view of Figure 3
along the line IV-IV.
[0023] Figure 5 is an exploded diagonal view of a
spring holder.
[0024] Figure 6 is a plan view of the spring holder.
[0025] Figure 7 is a front view showing a single spring
holder prior to it being fitted with a coiled spring.
[0026] Figure 8 is a cross-sectional view of Figure 2,
along the line VIII-VIII.
[0027] Figure 9 is a cross-sectional view showing a
locking arm in contact with a stopping protrusion.
[0028] Figure 10 is a cross-sectional view showing the
locking arm which has risen over the stopping protru-
sion.
[0029] Figure 11 is a cross-sectional view showing a
supporting arm in contact with a male connector hous-
ing.
[0030] Figure 12 is a cross-sectional view showing the
movement of the locking arm and corresponding to Fig-
ure 11.
[0031] Figure 13 is a cross-sectional view showing the
supporting arm separated from the hook member.
[0032] Figure 14 is a cross-sectional view showing the
movement of the supporting arm and corresponding to
Figure 13.
[0033] Figure 15 is a cross-sectional view showing a
completely fitted state.
[0034] Figure 16 is a cross-sectional view showing the
supporting arm in the completely fitted state.
[0035] Figure 17 is a partial cross-sectional view
showing the function of a pushing face provided on a
releasing operating member.
[0036] Figure 18 is a diagonal view, seen from a rear
face, of a spring holder of a second embodiment.
[0037] Figure 19 is a partial cross-sectional view
showing the function of a contacting face provided on a
jig hole.
[0038] Figure 20 is a cross-sectional view of the pos-
terior end configuration of a groove member of a third
embodiment.
[0039] Figure 21 is a schematic cross-sectional view
showing backwards movement of a spring holder.
[0040] Figure 22 is a diagonal view of coiled springs
and spring seats of a fourth embodiment.
[0041] Figure 23 is a diagonal view of a single spring
seat.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0042] Embodiments of the present invention are de-

scribed below with the aid of figures.
[0043] A first embodiment of the present invention is
described below with the aid of Figures 1 to 17. In Figure
1, the number 1 refers to a male connector housing
which is directly connected to an electrical apparatus.
This male connector housing 1 is of an approximately
angular tubular shape, is open at the front, and its inte-
rior houses a male terminal fitting m. A stopping protru-
sion 2 protrudes from its upper face at a location close
to its anterior edge. A pair of ribs 3 is provided on both
sides of the stopping protrusion 2. These ribs 3 extend
in a parallel fashion from the opening edge of the male
connector housing 1 to the posterior edge of the stop-
ping protrusion 2.
[0044] In addition, a pair of guiding protruding edges
4 are formed on both side faces of the male connector
housing 1 in order to prevent twisting when a female
connector housing 5 is fitted.
[0045] Next, an explanation is given of the female
connector housing 5 which can be fitted to the male con-
nector housing 1 described above. The male and female
connector housings 1 and 5 are each formed in a unified
manner from plastic, and the anterior half of the female
connector housing 5 is larger than the posterior half and
is open towards the anterior side, forming an external
cylinder member 6. The central portion of the upper face
of the external cylinder member 6 protrudes in an upper
direction and forms an arch-shaped bridge member 7.
[0046] As shown in Figure 2, a terminal housing mem-
ber 8 is provided with four terminal housing chambers
10 aligned in a parallel manner in a width-wise direction,
and at a specified distance from one another. Each ter-
minal housing chamber 10 passes through from the an-
terior to the posterior, and can house female terminals
in a latched state. When the male connector housing 1
and the female connector housing 5 are in a completely
fitted state, the male and female terminals are connect-
ed electrically.
[0047] A locking arm 11 is provided on the upper face
of the terminal housing member 8 to support the two
connector housings in a fitted state. the anterior half
thereof extending into the bridge member 7, and the up-
per face of the posterior end thereof having a rising C-
shaped edge 12 which follows along its external edge
(see Figures 3 and 4). The approximately central portion
of the locking arm 11 is joined to the upper face of the
terminal housing member 8 and the locking arm 11 can
be moved in a seesaw fashion in the anterior and pos-
terior directions. The anterior end of the locking arm 11
has a hook-shaped locking claw 13. When the two con-
nector housings are in a completely fitted state. this lock-
ing claw 13 fits with and is retained by the stopping pro-
trusion 2, and the connector housings are maintained in
a fitted state. In addition. the anterior end face of the
locking claw 13 has a tapered face 14 which tapers to-
wards the inner side, and which allows the locking claw
13 to rise smoothly over the stopping protrusion 2 in the
connecting direction.
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[0048] A spring holder 15 is formed on the female con-
nector housing 5 to cover the locking arm 11 (see Fig-
ures 5 to 8). When this spring holder 15 contains coiled
springs 16 (to be described later), it becomes a unit, and
the spring holder 15 and the coiled springs 16 are con-
tained as a unit within the female connector housing 5.
The spring holder 15 has a plate shaped base plate
member 17. A pair of spring housing members 18 ex-
tend from front to rear on the left and right sides of the
lower face of this base plate member 17 and serve to
clamp the locking arm 11.
[0049] A pair of guiding rails 19 extend for a specified
length along both sides of the spring holder 15 from a
position part-way along the sides of the spring holder 15
towards the rear. Concave groove members 20 provid-
ed on the inner face of the bridge member 7 of the fe-
male connector housing 5 correspond with the guiding
rails 19, and allow the guiding rails 19 to be fitted in such
a way that they can slide. The guiding rails 19 extend
from the anterior end face of the bridge member 7 in an
anterior-posterior direction for a specified length. When
the spring holder 15 is fitted into the female connector
housing 5, the stroke of the guiding rails 19 in the pos-
terior direction is regulated by the posterior edge loca-
tion of these groove members 20.
[0050] The spring holder 15 is usually fitted so that it
covers almost the entire length of the locking arm 11 with
only the posterior end portion of the locking arm 11 pro-
truding slightly. A releasing operating member 21 is
formed on the posterior edge of the locking arm 11, that
is, on the portion on which the rising edge 12 is formed
and which corresponds to the lock releasing side, this
releasing operating member 21 allowing the lock re-
lease of the locking arm 11 to be carried out. The anterior
end portion of the releasing operating member 21 is
higher and forms a stepped member 22. As shown in
Figure 6, slots have been made along both sides of the
releasing operating member 21 which allow it to bend
in an up-down direction. Additionally, as shown in Figure
4, the lower face of the releasing operating member 21
is usually in contact with the rising edge 12 of the locking
arm 11 and allows a pushing-in operation to be per-
formed on the locking arm 11.
[0051] The inner face of the base plate member 17
has the same width as the releasing operating member
21 and has a recessed concave member 23 set back
from the anterior edge. This recess 23 allows the locking
arm 11 to bend when it rides over the stopping protrusion
2 while the two connector housings are being fitted to-
gether. The anterior end of the base plate member 17
forms a restraining wall 24 which engages the anterior
end of the locking member 11 and regulates the retreat-
ing operation of the spring holder 15 (explained in detail
later).
[0052] The interior of each spring housing member 18
houses a coiled spring 16 horizontally and in an approx-
imately natural state. Only half of the anterior face of the
spring housing member 18 is open. That is, a pair of

halting members 25 are formed on the anterior ends of
the spring housing-members 18, these halting members
25 covering half of the external face of each spring hous-
ing member 18. The anterior ends of the two coiled
springs 16 are equipped with a spring pushing member
26.
[0053] This spring pushing member 26 comprises a
pair of spring seats 28, each of which has an axis mem-
ber 27 which projects into the respective coiled spring
16, and a joining member 29 which links the spring seats
28. This spring pushing member 26 links the coiled
springs 16 and allows them to expand and contract to-
gether. The spring seats 28 come into contact with the
inner side of the halting members 25 and the removal
of the coiled springs 16 is thereby prevented. The por-
tion of the spring seats 28 which protrude from the halt-
ing members 25 corresponds to the location of the ribs
3 of the male connector housing 1 when the male and
female connector housings are being fitted together. As
a result, while the fitting is taking place the ribs 3 com-
press the coiled springs 16 via the corresponding spring
seats 28.
[0054] A pair of left and right protrusions 30 are
formed on the upper face of the base plate member 17
close to the anterior end thereof. These protrusions 30
fit with stopping protruding members 31 formed on cor-
responding locations of the ceiling face of the bridge
member 7 and fix the position in an anterior direction of
the spring holders 15. A pair of supporting arms 32 pro-
trude from the outer side faces of the two spring housing
members 18. The base ends of the supporting arms 32
are located at the posterior end of the spring holder 15
and the supporting arms 32 extend horizontally in an an-
terior direction along the side walls of the spring housing
members 18 and have a cantilevered shape, the ante-
rior ends thereof being provided with stopping claws 33.
The supporting arms 32 can be bent in an up-down di-
rection, and can be removably engaged by a pair of hook
members 34 located in a corresponding position on the
upper face of the terminal housing member 8. In this
manner, the spring holder 15 is kept from being removed
in the posterior direction.
[0055] As shown in Figures 11 and 13, the stopping
claws 33 of the supporting arms 32 make contact with
the anterior edge of the male connector housing 1 and,
as the two connector housings are fitted together, the
engagement of the hook members 34 is released. This
engagement is released when the connector housings
are completely fitted together, and is arranged to occur
just before the engagement of the spring holder 15 by
the locking arm 11 is released (see Figure 14). Further,
the stopping claws 33 are provided with tapered faces
33A so that this releasing operation can be performed
smoothly.
[0056] Next, the operation and effects of the present
embodiment, configured as described above, are ex-
plained. When the male and female connector housings
are to be fitted together they are made to face one an-
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other with the guiding protruding edges 4 of the male
connector housing 1 and the guiding grooves 9 of the
female connector housing 5 being brought together.
Then the female connector housing 5 is pushed onto the
male connector housing 1, and the locking claw 13 of
the locking arm 11 makes contact with the stopping pro-
trusion 2 of the male connector housing 1. Next the fit-
ting take place and, as shown in Figure 9, slightly after
the locking claw 13 and the stopping protrusion 2 make
contact, the ribs 3 make contact with the corresponding
spring seats 28 of the spring pushing member 26.
[0057] When the fitting operation of the connector
housings is continued from the state shown in Figure 9
the tapered face 14 of the locking claw 13 slides along
the stopping protrusion 2, thus raising that side of the
locking arm 11 on which the locking claw 13 is located,
and the locking claw 13 thus rises over the stopping pro-
trusion 2 (see Figure 10). The locking claw 13 is en-
gaged by the restraining wall 24 of the spring holder 15
as a result of the rising of the locking arm 11.
[0058] Meanwhile, the fitting operation of the ribs 3
takes place and the coiled springs 16 are pushed in by
means of the spring pushing member 26. At this junc-
ture, as mentioned above, the spring seats 28 are re-
tained by the locking arm 11 and the restraining wall 24
and their movement in a posterior direction is thus reg-
ulated. Consequently the coiled springs 16 are re-
strained at their posterior end and, as a result, the coiled
springs 16 begin to be compressed by the ribs 3 as the
latter are pushed in. During the interval preceding the
regulation of the movement of the spring holder 15 by
the locking arm 11, the supporting arms 32 are in a state
whereby they are stopped by the hook members 34. As
a result, even if the coiled springs 16 are pushed in for
any reason, the spring holder 15 will not retreat inad-
vertently.
[0059] The fitting operation of the two connector hous-
ings continues after the supporting arms 32 have been
engaged by the hook members 34 (see Figures 11 and
12). In the state directly prior to the connector housings
being completely fitted together, that is, in the state di-
rectly prior to the locking claw 13 rising over the stopping
protrusion 2 (the state shown in Figure 14), the anterior
edge of the male connector housing 1 slides along the
tapered face 33A of the stopping claws 33 located on
the supporting arms 32, raising the anterior ends of the
supporting arms 32. As a result, the engagement of the
stopping claws 33 and the hook members 34 is released
(see Figure 13). That is, this releasing operation pre-
cedes the releasing operation of the spring holder 15 by
the locking arm 11.
[0060] Finally, the locking arm 11 rises over the stop-
ping protrusion 2 and reverts to its original position and
the locking claw 13 moves away from the restraining
wall 24. Consequently, the restraint of the spring holder
15 by the locking arm 11 is released. As a result, the
spring force of the coiled springs 16 pushes the spring
holder 15 backwards. The guiding rails 19 of the spring

holder 15 and the groove members 20 of the female con-
nector housing 5 fit together. guiding and allowing this
backwards movement to occur smoothly. Moreover, the
posterior end position of the groove members 20 regu-
lates this backwards movement.
[0061] In this manner the fitting of the locking claw 13
and the stopping protrusion 2 locks the connector hous-
ings in a fitted state. and the electrical connection of the
male and female terminal fittings is completed. Further,
at this juncture, the coiled springs 16 regain almost their
natural length due to the posterior movement of the
spring holder 15 and, as a result, do not exert a sepa-
rating force on the connector housings when the latter
are in a completely fitted state.
[0062] Moreover, in the completely fitted state, the re-
straining wall 24 of the spring holder 15 is pushed onto
the anterior end of the locking arm 11. This constitutes
a double engagement of the stopping protrusion 2, and
a more reliable locked state can thus be achieved.
[0063] When the two connector housings are to be
separated, the coiled springs 16 are compressed and
the spring holder 15 is simultaneously advanced. Mean-
while the supporting arms 32 are pushed in until they
are again engaged by the hook members 34. As a result
the restraining wall 24 of the spring holder 15 passes
the location of the anterior end of the locking arm 11 and
the spring holder 15 returns to its original location and,
via the edge 22 of the releasing operating member 21,
pushes the rising edge 12 of the locking arm 11. The
anterior end of the locking arm 11 rises up and the lock-
ing claw 13 is released from the stopping protrusion 2.
In this manner the female connector housing 5 and the
male connector housing 1 can be separated.
[0064] As shown in Figures 15 and 16, a pushing face
40 is formed on the posterior end (the free end) of the
releasing operating member 21 provided on the spring
holder 15, this pushing face 40 rising diagonally towards
the operating edge 22. The function of the pushing face
40 is as follows. As shown in Figure 16, when a pushing
force F is exerted in a perpendicular manner on the
pushing face 40, this pushing force F is divided into a
component force F1 moving in an anterior direction, and
a component force F2 moving in a downwards direction.
[0065] Consequently, when the two connector hous-
ings are to be separated, the pushing face 40 of the re-
leasing operating member 21 is pushed in a perpendic-
ular manner, and the anterior component force F1 is ex-
erted first, compressing the coiled springs 16. Simulta-
neously, as shown in Figure 17A, this pushes the spring
holder 15 in an anterior direction, and the restraining
wall 24 returns to its original location past the location
of the anterior end of the locking arm 11. Next. as shown
in Figure 17B, the downwards component force F2 is
exerted, the releasing operating member 21 being bent
in a downwards direction and thereby pushing down the
rising edge 12 of the locking arm 11. The anterior end
of the locking arm 11 rises up and the locking claw 13
is released from the stopping protrusion 2.
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[0066] In this manner the female connector housing
5 and the male connector housing 1 can be separated.
[0067] That is, when the diagonal pushing face 40 of
the releasing operating member 21 is pushed in a per-
pendicular manner, this single action releases the bend-
ing prevention of the locking arm 11 and then forcefully
bends the locking arm 11, thereby allowing the two con-
nector housings to be separated easily.
[0068] According to the present embodiment, as de-
scribed above, the spring force of the coiled springs 16
separates the two connector housings if the fitting oper-
ation of the connector housings is stopped before the
two are completely fitted together and a half-fitted state
can be detected as a result. Further, if the connector
housings are fitted completely, the coiled springs 16 re-
turn to approximately their natural length and, as a re-
sult, the spring force does not exert a separating force
on the connector housings when they are in a complete-
ly fitted state. Moreover, in the present configuration, the
locking arm 11 and the coiled springs 16 which have
been inserted into the spring holder 15 are all inserted
into the female connector housing 5 and the male con-
nector housing 1 is provided merely with the stopping
protrusion 2 which stops the locking arm 11 (ribs 3 are
provided in the present embodiment, but these could be
omitted and a portion of the male connector housing
could push the coiled springs 16). As a result there is
little change required from the male connector housing
1 and the configuration currently in use. Consequently
there is a greater degree of design freedom for this con-
nector housing.
[0069] Further, in the present embodiment the spring
holder 15 an move in an anterior-posterior direction, al-
lowing fitting detection or release of the spring force. The
fitting together of the guiding rails 19 and the groove
members 20 allow this movement of the spring holder
15 to take place extremely smoothly.
[0070] Additionally, the spring holder 15 is provided
with supporting arms 32 which restrain the backwards
movement of the spring holder 15 until immediately prior
to the completely fitted state being achieved. As a result,
the spring holder 15 will not retreat inadvertently and
accordingly its movement is reliable.
[0071] Next, a number of embodiments will be ex-
plained which further improve on the first embodiment.
[0072] Figures 18 and 19 show a second embodiment
of the present invention. This second embodiment has
a jig hole 43 opening onto the upper face of the posterior
end of the releasing operating member 21 provided on
the spring holder 15, this jig hole 43 allowing the inser-
tion of a releasing jig 42 which consists of a small screw-
driver or the like. A diagonal contacting face 44 extends
from the bottom face of the jig hole 43. As shown in Fig-
ure 19, when the jig 42 exerts a pushing force F in a
direction perpendicular to the contacting face 44 this
pushing force F is divided into a component force F1
moving in an anterior direction, and a component force
F2 moving in a downwards direction.

[0073] Consequently, in the same manner as above,
when the jig 42 pushes the contacting face 44 of the jig
hole 43 in a perpendicular manner, the anterior compo-
nent force F1 first pushes the spring holder 15 in an an-
terior direction and the bending regulation of the locking
arm 11 is released. Then the downwards component
force F2 pushes the posterior end of the locking arm 11
and forcefully bends the locking arm 11, releasing it from
the stopping protrusion 2. In this manner the female con-
nector housing 5 and the male connector housing 1 can
be separated.
[0074] In the same way as above, when the contact-
ing face 44 of the jig hole 43 provided on the releasing
operating member 21 is pushed in a perpendicular man-
ner by the jig 42, this single action releases the bending
regulation of the locking arm 11 and then forcefully
bends the locking arm 11, thereby allowing the two con-
nector housings to be separately easily. Moreover, the
use of the jig 42 allows the two connector housings to
be separated easily in locations which are not easily ac-
cessible to the human hand, or in locations in which the
coiled springs 16 installed in a multi-electrode connector
have a strong spring force, etc.
[0075] Next, a third embodiment of the present inven-
tion is explained with the aid of Figures 20 and 21. When
the two connector housings are in a completely fitted
state and the resilient force of the coiled springs 16
pushes the spring holder 15 backwards, a component
regulates this backwards movement. This third embod-
iment improves the configuration of that component. In
the first embodiment, this backwards movement is reg-
ulated by the posterior ends of the guiding rails 19 of the
spring holder 15 fitting with the posterior ends of the
groove members 20 of the female connector housing 5.
Consequently, there is the danger that the guiding rails
19 may have a large impact force on the posterior ends
of the groove members 20 at the time they fit therewith,
particularly when the coiled springs 16 have a strong
spring force.
[0076] In order to avoid this problem, as shown in Fig-
ures 20 and 21, the present embodiment has guiding
rails 19 which are of an identical width along their entire
length whereas, in contrast, the posterior ends of the
groove members 20 are tapered so as to become nar-
rower along the width of the groove, eventually becom-
ing narrower than the guiding rails 19.
[0077] Consequently, when the coiled springs 16 are
released from the restraints, their resilient force pushes
the spring holder 15 backwards, that is, the guiding rails
19 are pushed backwards within the groove members
20 in the direction of the arrow in Figure 21A and, as
shown in Figure 21B, the posterior end of each guiding
rail 19 thrusts into a tapering member 20A at the poste-
rior end of each groove member 20, and its backwards
movement is thereby regulated. In this manner, the im-
pact force of the guiding rails 19 when they make contact
with the posterior end of the groove members 20 is ab-
sorbed, and damage to the spring holder 15 or the fe-
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male connector housing 5 is prevented.
[0078] A fourth embodiment of the present invention
is explained with the aid of Figures 22 to 24. This fourth
embodiment is improved by providing spring seats 46
which fit into the anterior ends of the coiled springs 16.
[0079] As shown in Figure 22, this embodiment pro-
vides a spring seat 46 that can be fitted into the anterior
end of each coiled spring 16. As shown in Figure 23,
each spring seat 46 has a disk member 47, a shank 48
protruding from one face thereof. This shank 48 fits tight-
ly with the inner circumference of the coiled spring 16,
and the tip thereof is tapered in order to serve as a guide.
Four thin plate-shaped ribs 49, each being separated
equi-angularly form the other, protrude outwards in a ra-
dial manner from the outer circumference of the straight
portion of the shank 48. The anterior end of each rib 49
is also diagonally tapered in order to serve as a guide.
[0080] The spring seat 46 is attached by inserting the
shank 48 into the inner circumference of the anterior end
of the coiled spring 16. The diameter of the shank 48 is
formed so as to fit tightly with the inner circumference
of the coiled spring 16 and, consequently, the ribs 49
are squeezed as the shank 48 is inserted into the coiled
spring 16. As Figure 24 shows, this insertion stops when
the disk member 47 makes contact with an anterior end
face of the coiled spring 16, and the squeezed ribs 49
enter into the space between spirals 16A of the coiled
spring 16.
[0081] The thin plate-shaped ribs 49 are squeezed as
they are inserted and, as a result, the spring seats 46
can be attached using relatively little inserting force. Fur-
thermore, the squeezed ribs 49 may enter into the entire
space between the spirals 16A, thereby achieving a
strong stopping force.
[0082] Further, in the case of the first embodiment. the
two spring seats 28 are mutually linked by the joining
member 29. This simplifies handling, but if, for example,
the two connector housings are fitted together wrongly
and the compressive force of each coiled spring 16 dif-
fers. the burden of torsion to the joining member 29 will
increase, and this may lead to damage. In the present
embodiment, however, an individual spring seat 46 fits
into each of the two coiled springs 16, each of these
spring seats 46 working individually on the attached
coiled spring 16. Therefore an excessive burden is not
exerted, and damage, etc. is prevented.
[0083] The present invention is not limited to the em-
bodiments described above with the aid of figures. For
example, the possibilities described below also lie within
the technical range of the present invention. In addition,
the present invention may be embodied in the following
ways without deviating from the scope thereof.

(1) In the present embodiment the spring force of
the coiled springs 16 is released by pushing back
the spring holder 15. Instead, however, the coiled
springs 16 may be provided with a restraining
means which keeps the coiled springs 16 restrained

from their posterior ends and which can release
them, when the completely fitted state is reached.
That is, it is possible to provide a restraining and
releasing means which utilises the returning move-
ment of the locking arm 11 to carry out the restrain-
ing the release of the coil springs 16.

(2) The present embodiment uses coiled springs
16. However, plate springs or other spring means
may also be used.

(3) Further, the spring holder 15 and the locking arm
11 need not be provided on the female connector
housing 5 but may equally well be provided on the
male connector housing 1.

Claims

1. A connector housing (5) of a male/female connector
pair, the housing (5) including a locking arm (11)
bendable from a rest condition to a bent condition
on initial engagement with a locking member (2) of
a mating connector (1), and reverting to the rest
condition on complete engagement of said locking
arm (11) and locking member (2), the housing (5)
further including a compression spring (16) having
one end engageable with a mating connector (1) to
urge said housing (5) out of engagement therewith
during partial fitting thereof, and a spring holder (15)
defining a releasable reaction member for the other
end of said spring (16), said reaction member being
effective during partial fitting, and being released on
complete engagement of said locking arm (11) and
locking member (2), thereby permitting compres-
sive stress in said spring (16) to be reduced.

2. A housing according to Claim 1 wherein said spring
holder (15) is movable with respect to said housing
(5) in the direction of fitting thereof from an ad-
vanced to a retreated position, the locking arm (11)
being engageable with said spring holder (15) in the
bent condition to restrain movement thereof relative
to said housing (5), and thereby make said reaction
member effective, the locking arm (11) disengaging
said spring holder (15) on reverting to the rest con-
dition and permitting movement thereof to the re-
treated position.

3. A housing according to Claim 2 wherein said spring
holder (15) includes a bending regulating member
(24) adapted to prevent bending of said locking arm
(11) from the rest condition on complete engage-
ment of said locking arm and locking member.

4. A housing according to Claim 2 or Claim 3 wherein
said spring holder (15) overlies said locking arm (11)
and has a bendable member (21) adapted to con-
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tact an abutment (12) of said locking arm (11), to
bend said locking arm (11) from the rest to the bent
condition.

5. A housing according to Claim 4 wherein said bend-
able member (21) includes a pushing face (40) for
receiving a bend inducing force, the plane of said
face (40) intersecting the direction of movement of
said spring holder (15) and the direction of move-
ment of said abutment (12).

6. A housing according to Claim 5 wherein said bend-
able member (21) includes a recess (43) within
which is located said pushing face said recess be-
ing adapted to guide an elongate release tool (42).

7. A housing according to any of Claims 2-6 wherein
said spring holder (15) and housing (11) are guided
with respect to each other by opposite ribs (19) of
one of the spring holder and housing, and opposite
channels (20) of the other of the spring holder and
housing, said channels and ribs interengaging.

8. A housing according to Claim 7 wherein said chan-
nels (20) are narrowed at the end thereof corre-
sponding to the retreated position.

9. A housing according to any of Claims 2-8 wherein
said spring holder (15) further includes latching
means (33) engageable with said housing (11) to
maintain said spring holder (15) in the advanced po-
sition, said latching means (33) being released on
complete engagement of said locking arm (11) and
locking member (21).

10. A housing according to any preceding claim where-
in said spring (16) is a coil spring, said one end of
said spring (16) having a seat (26,46) engaged
therewith, and said seat (26,46) being adapted to
contact a mating connector.

11. A housing according to Claim 10 and having a plu-
rality of compression springs (16), an individual
spring seat (46) being provided for each spring (16).

12. A housing according to Claim 11 wherein said seat
(46) comprises a shank (48) to fit from one end of
the spring within the coils thereof, the shank (48)
having a plurality of outwardly extending deforma-
ble ribs (49) engageable tightly with said coils.
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