
Electrical connector device The present invention relates to an electrical
connector device and, more particularly, to a connector device in which the
bent base portions of narrow conducting strips, commonly referred to as BUS
bars, are held in position by being inserted into slits provided in a
protruding wall of an insulating base, thereby preventing the bent pieces
of the narrow conducting strips from being deformed or displaced by an
external force. Japanese Utility Model Examined Publication No. 58- 10306
discloses an example of a connector housing which performs electrical
connection. This connector housing of the prior art accommodates a
plurality of female bipolar terminals which fit at their one end onto a
plurality of parallel male terminals. This connector housing has a frame
which opens at its upper and lower ends. Partition walls extending
perpendicularly to the longitudinal walls of the frame are provided within
the frame so as to form a plurality of terminal receiving chambers. Tapered
guide surfaces are formed on the lower ends of the left and right side
-2- walls and the partition walls. The lower ends of said partition walls
are positioned out of alignment with the lower end opening of the frame. 



In use, a separately prepared cover plate having a central bore is fastened
by screws to a circuit board in such a manner that a flange radially
extending from a lower portion of the frame is pressed by the portion of
the cover plate around the central bore, whereby the housing is attached to
the circuit board. Thus, the known connector housing requires a separately
prepared cover plate, which makes administration of parts difficult and
raises the cost of the connector. Furthermore, fastening of the cover plate
with screws is considerably laborious, particularly in a dark place or when
space is restricted. In addition, it is necessary to use a special tool
such as a screw driver. In this known connector housing, it is impossible
to fix the base portions of narrow strips rising from the circuit board
(bent pieces) with the lower surface of the housing. Rather, the
arrangement is such that the upper surface of the circuit board that is
spaced apart from the base portions is pressed onto a wiring board at the
lower end of the tapered inner surface of the flange provided on the
housing. Therefore, the rising    3 portions of the narrow strips mentioned
above are liable to be deformed or displaced by an external force. 



It would be desirable to be able to provide an electrical connector device
in which the bent pieces of electrically conducting strips mounted on an
insulating base of the device are prevented from being deformed or
displaced on completion of the device, and to eliminate the necessity for a
cover plate and associated screws from the device. According to the present
invention, there is provided an electrical connector device comprising an
insulating base, a projecting wall provided on said insulating base, at
least one electrically conducting strip inserted into an associated slit
formed in said projecting wall, a tubular member in which is provided an
opening through which a bent piece formed from the or each conducting strip
passes, the tubular member being slidable on the top of the insulating base
to an operative position making contact with said projecting wall, fixing
means reacting between the insulating base and the tubular member to retain
the tubular member in said operative position, and a male member inserted
into said tubular member and provided with at least one female connecting
piece to make electrical contact with the or each conducting strip. By
inserting the bases of the bent pieces of the conducting strips (BUS bars)
on the insulating base onto slits. formed in the projecting wall on the
insulating base, the bent pieces are held in the projecting wall.  This
prevents the bent pieces from being deformed or displaced by external
forces such as that resulting from being attached to and 



4 removed from the associated female connecting pieces. The fixing means
may comprise a resilient locking piece on one of the tubular member and the
insulating base engaging with a locking edge on the other of said tubular
member and insulating base, in which case the tubular member is a snap- f
it on the insulating base as a result of the resilient locking piece on one
component entering and locking into position with a clicking action onto
the locking edge of the other component. During this mounting procedure,
and as the bent pieces of the BUS bars are held in the slits in the
projecting wall, automatic mounting is easy. Moreover, during the course of
this mounting, the upper surface of other BUS bars which may be embedded in
the upper surface of the    5 insulating base can be protected by being
covered by the lower surface of the tubular member. The invention will be
described further by way of example with reference to the accompanying
drawings in which: 



Fig. 1A is a pespective view of the state in which the insulating base and
conducting strips are separated according to a first embodiment of the
invention; Fig. 2A is a perspective view of the state in which the
conducting strips are attached to the insulating base and the tubular
member is facing the insulating base; Fig. 3A is a perspective view of the
state in which the tubular member has been attached to the insulating base
and the male member is facing the tubular member; Fig. 4A is a perspective
view indicating another embodiment of the tubular member; Fig. 5A is a
longitudinal sectional side view of the embodiment indicated in Fig. 2A;
Fig. 5B is a longitudinal sectional side view of another, embodiment;
-6- Fig. 6A is a longitudinal sectional side view of the embodiment
indicated in Fig.3A; Fig. 7A is a longitudinal sectional side view of the
state in which the male           member is engaged in the tubular member;
Fig. 8A is a vertical sectional view of the state indicated in Fig. 7A; 



Fig. 9A is a longitudinal sectional view of the central portion of the
tubular member indicated in Fig. 4A; Fig. 10A is a perspective view of the
tubular member and a flat insulating base; Fig. 11A, Fig. 12A and Fig. 13A
are perspective views which indicate the essential portions of other
embodiments of the        conducting strips and insulating bases,
respectively; Fig. 1B is a perspective view of the state in which the
insulating base and        conducting strips are separated according to a
second embodiment of the invention; Fig. 2B is a perspective view of the
state in which the    conducting strips are attached to the insulating base
and the tubular member is facing the insulating base; Fig. 3B is a
perspective view of the state in which the tubular member has been attached
to the insulating base and the male member is facing the tubular member;
Fig. 4B is a perspective view indicating another embodiment of the tubular
member; Fig. 5C is a longitudinal sectional side view of the embodiment
indicated in Fig. 2B; Fig. 5D is a longitudinal sectional side view of
another embodiment; 



Fig. 6B is a longitudinal sectional side view of the embodiment indicated
in Fig. 3B; Fig. 7B is a longitudinal sectional side view of the state in
which the male           member is engaged in the tubular member; Fig. 8B
is a vertical sectional view of the state indicated in Fig. 7B;    -8- Fig.
9B is a longitudinal sectional view of the central portion of the tubular
member indicated in Fig. 4B; Fig. 10B is a perspective view of the tubular
member and a flat insulating base; Fig. 11B, Fig. 12B and Fig. 13B are
perspective views which indicate the essential portions of other
embodiments of the        conducting strips insulating bases, respectively;
Fig. 14 is a perspective view of the state in which the insulating base and
conducting strips are separated according to a third embodiment of the
invention; Fig. 15 is a perspective view of the state in which the
conducting strips are attached to the insulating base and the tubular
member is facing the insulating base; Fig. 16 is a perspective view of the
state in which the tubular member has been attached to the insulating base
and the 



male member is facing the tubular member; Fig. 17 is a longitudinal
sectional side view of the embodiment indicated in Fig. 15; Fig. 18 is a
longitudinal sectional side view of the    -9- embodiment indicated in Fig.
16; Fig. 19 is a longitudinal sectional side view of the state in which the
male           member is engaged in the tubular  member; Fig. 20 is a
vertical sectional view of the state indicated in Fig. 19; Fig. 21, Fig.
22, Fig. 23 and Fig. 24 are perspective views which indicate the essential
portions of other embodiments of the         conducting strips and
insulating bases, respectively; Fig. 25 is a longitudinal sectional side
view indicating a further embodiment of the tubular member; Fig. 26 is a
perspective view indicating another embodiment of the insulating base;
Fig.. 27 is a longitudinal sectional side view of the state in which the
tubular member is inserted and locked in position on the insulating base;
Fig. 28 is a perspective view of the state in which the 



insulating base and        conducting strips are separated    -10-
according to a fourth embodiment of the invention; Fig. 29 is a perspective
view of the state in which the conducting strips are attached to the
insulating base and the tubular member is facing the insulating base; Fig.
30 is a perspective view of the state in which the tubular member has been
attached to the insulating base and the male member is facing the tubular
member; Fig. 31(a) is a transverse sectional top view indicating the state
in which the tubular member is partially inserted onto the insulating base;
Fig. 31(b) is a transverse sectional top view of the same following
insertion; Fig. 32 is a longitudinal sectional side view of the embodiment
indicated in Fig. 29; Fig. 33 is a longitudinal sectional side view of the
embodiment indicated in Fig. 30; Fig. 34 is a longitudinal sectional side
view of the state in which the male           member is engaged in the
tubular member;   



Fig. 35 is a vertical sectional view of the state indicated in Fig. 34;
Fig. 36, Fig. 37, Fig. 38 and Fig. 39 are perspective views which indicate
the essential portions of other embodiments of the         conducting
strips and insulating bases, respectively; Fig. 1C is a perspective view of
the state in which the insulating base and         conducting strips are
separated according to a fifth embodiment of the invention; Fig. 2C is a
perspective view of the state in which the conducting strips are attached
to the insulating base and the tubular member is facing the insulating
base; Fig. 3C is a perspective view of the state in which the tubular
member has been attached to the insulating base and the male member is
facing the tubular member; Fig. 4C is a perspective view indicating another
embodiment of the tubular member; Fig. 5E is a longitudinal sectional side
view of the embodiment indicated in Fig. 2C;    - 12 - Fig. 5F is a
longitudinal sectional side view of another embodiment; 



Fig. 6C is a longitudinal sectional side view of the embodiment indicated
in Fig. 3C; Fig. 7C is a longitudinal sectional side view of the state in
which the male           member is engaged in the tubular member; Fig. 8C
is a vertical sectional view of the state indicated in Fig. 7C; Fig. 9C is
a longitudinal sectional view of the central portion of the tubular member
indicated in Fig. 4C; Fig. 10C is a perspective view indicating another
embodiment of the guide rail; Fig. llC, Fig. 12C, Fig. 13C and Fig. 13D are
perspective views which indicate the essential portions of other
embodiments of the         conducting strips and insulating bases,
respectively. A first embodiment of the present invention will be described
with reference to the drawings.    - 13 - Firstly, the basic composition of
the present invention consists of at least two locking projections 3 and at
least one resilient locking piece 4 formed on an insulating base 1 made of
plastic, etc. as indicated in Fig. 1A. Bent pieces 7 are provided by being
formed and bent 



nearly in parallel on, for example, the ends of narrow conducting strips 6
in the shape of narrow metal bands as indicated in Fig. 1A, which are used
by inserting and fixing in slits 5a provided in the longitudinal direction
in projecting wall 5 provided in an integrated manner on the upper surface
of said insulating base 1 as indicated in Fig. 2A. In addition, bases 7A of
said bent pieces 7 are inserted in the manner described above into slits 5a
of said projecting wall 5 and held there as indicated in Fig. 2A and Fig.
5A. Moreover, opening 8, through which said bent pieces 7 pass as shown in
Fig. 5A, and side pieces 9, which engage with said locking projections 3 as
indicated in Fig. 2A, are respectively formed in a tube               11
having square or rectangular cross-section and made of heat-resistant
plastic such as Nylon 66 possessing insulating properties, which is
attached and locksi. into position on said insulating base 1 as indicated
in Fig. 6A via the state indicated in Fig. 5A by means of resilient locking
piece 4 through locking edge 10 as indicated in Fig. 1A.    - 14 - The
electrical connector device of the present invention is then finally
composed by comprising male engaging member 13 equipped with female
connecting pieces 12 as indicated in 



Fig. 3A and Fig. 6A into which said bent pieces 7 are inserted as indicated
in Fig. 6A, Fig. 7A and Fig. 8A within said tube 11. Furthermore, numeral
17 in each of the drawings denotes locking tabs for locking female
connecting pieces 12 within male engaging member 13 as indicated in Fig.
6A. Numeral 14 denotes lead wires having an insulative covering connected
to female connecting pieces 12 by means of press fit connectors 18 as
indicated in Fig. 6A and Fig. 7A. Numerals 15 and 16 denote convex and
concave portions for restricting connection orientation which are formed on
cylinder 11 and and male engaging member 13, respectively, as indicated in
Fig. 3A. The dotted line indicated by numeral 6 in Fig. 1A denotes another
narrow conducting strip such as a BUS bar embedded in base 1 including
upper surface 2 of insulating base 1. Moreover, tube 11 may be cylindrical,
and corresponding to this, male engaging member 13 may be in the shape of a
hollow tube. In addition, the shape of the upper surface of insulating base
1 and the position at which    - 15 - locking projections 3 are formed
should be determined accordingly. In addition, although the previous
explanation has been 



in regard to the example in which two each of narrow insulating strips 6
and bent pieces 7 were provided, 1 each or a plurality of 3 or more each
may be arranged on insulating base 1. The number of female connecting
pieces 12 as well as the shape of male engaging member 13 and  tube  11
should then be selected corresponding to that quantity. As the electrical
connector device of the first embodiment comprises the above-mentioned
composition, after inserting narrow conducting strips 6 from the separated
state as indicated in Fig.. 1A into slits 5a of projecting wall 5 as
indicated in Fig. 2A, when side pieces 9 of tube 11 are pushed in between
the hook portions of locking projections 3 from the right of insulating
base 1 as indicated in Fig. 5A, resilient locking piece 4 becomes
horizontal due to the force of the lower surface of  tube  11 that is
applied to the upper portion of the inclined surface of said resilient
locking piece 4 in opposition to its resilient force. After becoming
horizontal, the end surface of said resilient locking piece 4 engages in
the manner of a clicking action with the inner surface of locking edge 10
of insulating base 1 due to the resilient force of said    - 16 - resilient
locking piece 4 as indicated in Fig. 6A. Thus, tube 11 is able to be
attached by snap-fitting 



to insulating base 1 with a single locking action as indicated in Fig. 3A
and Fig. 6A. During this insertion, bases 7A of bent pieces 7 of narrow
conducting strips 6 (BUS bars), which are arranged and fixed on insulating
base 1, are inserted in slits 5a formed in projecting wall 5 of insulating
base 1 as described above. As bases 7A are held in said projecting wall 5
in advance as indicated in Fig. 5A, insertion of  tube  11 can be performed
smoothly, making automatic mounting easy. Thus, following the
above-mentioned insertion, bent pieces 7 are neither deformed or displaced
by the external force that results such as during insertion and removal of
female connecting pieces 12 within  tube  11 as is indicated in Fig. 7A and
Fig. 8A. Narrow conducting strips 6 can then be connected to an external
circuit via bent pieces 7, female connecting pieces 12 and lead wires 14.
Fig. 4A and Fig 9A are respectively, a perspective view and cross-sectional
view of other embodiments of tube    11 of the present invention. In
addition to utilizing the edge of a hole opened in the lower surface of
tube  11 as the locking    -17- edge 10 of the embodiment indicated in
above-mentioned Fig. 



2A and Fig. 5A, grooves 9A are provided on the upper portion of side pieces
9 of tube   11. In addition, the embodiments indicated in Fig. 10A through
Fig. 13A indicate still other embodiments of the present invention.
Firstly, in the embodiment indicated in Fig. 10A, insulating base 1 is in
the form of a flat plate. Together with narrow conducting strips 6 being
bent flat and inserted into the narrow slits 5a of projecting wall 5 as
indicated in this same figure, bases 7A of bent pieces 7 are inserted and
supported in wide slits 5a. Next, in the embodiment indicated in Fig. 11A,
together with narrow conducting strips 6, which are arranged flat on
insulating base 1, being bent and formed while still flat as indicated in
this same figure, these flat narrow conducting strips 6 and bent bases 7A
of bent pieces 7 are inserted and supported into wide, shallow slits 5a of
projecting wall 5. Moreover, in the embodiment indicated in Fig. 12A,
together with a pair of opposing narrow conducting strips 6 being arranged
upright with respect to the surface of insulating base 1, these upright
narrow conducting strips 6 along with    - 18 - bases 7A of bent pieces 7
are inserted and supported in narrow 



slits 5a.- Finally, in the embodiment indicated in Fig. 13A, bent pieces 7
are made upright by bending narrow conducting strips 6, which are arranged
flat on insulating base 1, in the manner indicated in this same figure.
Together with bases 7A being supported with narrow slits 5a, narrow
conducting strips 6 are inserted and supported in wide slits 5a.
Furthermore, in these other embodiments, those portions which have been
denoted with the same numerals as the previously described basic embodiment
denote the same portions as in the basic embodiment. Moreover, if a gap is
provided between the front portion of insulating base 1 and the lower
surface of tube   11, tube    11 can be removed from insulating base 1 by
pushing down on resilient locking piece 4 in opposition to its resilient
force with a screwdriver or similar tool in front of that gap, thereby
facilitating replacement during a failure. In addition, Fig. 5B indicates
an embodiment of the present invention in which locking edge 10 is provided
on insulating base 1 and resilient locking piece 4 is provided on tube
11.    - 19 - As will be understood from the foregoing description, the 



present invention offers the following advantages as a result of having the
composition described above. When side pieces 9 of tube   11 are pushed in
between locking projections 3 from  the front of insulating base 1,
resilient locking piece 4 becomes horizontal due to the force of the lower
surface of  tube  11 that is applied to the upper portion of the inclined
surface of said resilient locking piece 4 in opposition to its resilient
force. After becoming horizontal, the end surface of said resilient locking
piece 4 engages in the manner of a clicking action with the inner surface
of locking edge 10 of insulating base 1 due to the resilient force of said
resilient locking piece 4. Thus,  tube  11 is able to be attached by
snap-fitting to insulating base 1 with a single locking action. During the
course of this insertion, as narrow conducting strips 6 and bent bases 7A
are inserted and supported in slits 5a of projecting wall 5, automatic
mounting can be performed easily and assembly yield is satisfactory, thus
resulting in the first effect of the present invention. In addition, as
work such as the insertion of screws is not required during the course of
the above-mentioned insertion, special tools such as a screwdriver are not
necessary.    - 20 - 



Moreover, since other members for securing the  tube   such as a cover
plate are also not necessary, ease of manipulation is improved and mounting
can be performed by feeling with the hands in dark or confined locations
therefore leading to advantages in terms of costs, thus resulting in the
second effect of the present invention. In addition, in the present
invention in particular, together with being able to protect the upper
portion of another BUS bar embedded in surface 2 of insulating base 1 as a
result of being covered with the  tube   as bases 7A of bent pieces 7 of
the above-mentioned narrow  conducting strips 6 (BUS bars) are inserted
into slits 5a formed in projecting wall 5 of insulating base 1 and are held
by said projecting wall 5, bent pieces 7 can be easily inserted and removed
from  female connecting pieces 12. Moreover, there is no deformation of
displacement of bent pieces 7 resulting from external force such as that
resulting from insertion and removal.  In addition, since bent pieces 7 are
further securely supported and fixed by insertion into female connecting
pieces 12, the electrical connection state can be favorably maintained for
a long period of time, thus resulting in the third effect of the present
invention.    - 21 - 



The following provides an explanation of a second embodiment of the present
invention. A second embodiment of the present invention will be described
with reference to the drawings. Firstly, the basic composition of the
present invention consists of two guide walls 301 having opposing pieces
201 on their upper portions, and at least one resilient locking piece 401
formed on the surface of insulating base 101 made of plastic as indicated
in Fig. 1B. Bent pieces 701 are provided by being formed and bent nearly in
parallel on, for example, the ends of narrow conducting strips 601 in the
shape of narrow metal bands as indicated in Fig. 1B, which are used by
inserting and fixing in slits 501a provided in the longitudinal direction
in projecting wall 501 provided in an integrated manner on the upper
surface of said insulating base 101 as indicated in Fig. 2B. In addition,
bases 701A of said bent pieces 701 are inserted in the manner described
above into slits 501 a of said projecting wall 501 and held as indicated in
Fig. 2B and Fig. 5C. Moreover, opening 801, through which said bent pieces
701 pass as shown in Fig. 5C, is formed in a tube                111 having
a square or rectangular cross section and made of heat resistant plastic
such as Nylon 66 possessing insulating properties, which is attached and
locks into position on said   



- 22 - insulating base 101 as indicated in Fig. 6B via the state indicated
in Fig. 5C by means of resilient locking piece 401 through locking edge
1001 between said guide walls 301 as indicated in Fig. 1B The electrical
connector device of the present invention is then finally composed by
comprising male engaging member 131 equipped with female connecting pieces
121 as indicated in Fig. 3B and Fig. 6B into which said bent pieces 701 are
inserted as indicated in Fig. 6B, Fig. 7B and Fig. 8B within said tube 111.
Furthermore, numeral 171 in each of the drawings denotes locking tabs for
locking female connecting pieces 121 within male engaging member 131 as
indicated in Fig. 6B. Numeral 141 denotes lead wires having an insulative
covering connected to female connecting pieces 121 by means of press fit
connectors 181 as indicated in Fig. 6B and Fig. 7B. Numerals 151 and 161
denote convex and concave portions for restricting connection orientation
which are formed on cylinder Ill and and male engaging member 131,
respectively, as indicated in Fig. 3B. Moreover, tube 111 may be
cylindrical, and corresponding to this, male engaging member 131 may be in
the shape of a hollow tube. In addition, the shape of  



-23- the upper surface of insulating base 101 and the position at which
guide walls 301 are formed should be determined accordingly. In addition,
although the previous explanation has been in regard to the example in
which two each of narrow insulating strips 601 and bent pieces 701 were
provided, 1 each or a plurality of 3 or more each may be arranged on
insulating base 101. The number of female connecting pieces 121 as well as
the shape of male engaging member 131 and cylinder 111 should then be
selected corresponding to that quantity. As the electrical connector device
of the second embodiment comprises the above-mentioned composition, after
inserting narrow conducting strips 601 from the separated state as
indicated in Fig. 1B into slits 501a of projecting wall 501 as indicated in
Fig. 2B, when  tube 111  is pushed in between the lower edges of opposing
pieces 201 on the upper portions of guide walls 301 from the right of
insulating base 101 as indicated in Fig. 5C, resilient locking piece 401
becomes horizontal due to the force of the lower surface of  tube  111 that
is applied to the upper portion of the inclined surface of said resilient
locking piece 401 in opposition to its resilient force. After becoming
horizontal, the end surface of said 



- 24 - resilient locking piece 401 engages in the manner of a clicking
action with the inner surface of locking edge 1001 of insulating base 101
due to the resilient force of said resilient locking piece 401 as indicated
in Fig. 6B. Thus,  tube  111 is able to be attached by snap-fitting to
insulating base 101 with a single locking action as indicated in Figs. 3B
and Fig. 6B. During this insertion, bases 701A of bent pieces 701 of narrow
conducting strips 601 (BUS bars), which are arranged and fixed on
insulating base 101, are inserted in advance in slits 501a formed in
projecting wall 501 of insulating base 101 as described above. As bases
701A are held in said projecting wall 501 as indicated in Fig. 5C,
insertion of tube 111 can be performed smoothly, making automatic mounting
easy. Thus, following the above-mentioned insertion, bent pieces 701 are
neither deformed or displaced by the external force that results such as
during insertion and removal of female connecting pieces 121 within  tube
111 as is indicated in Fig. 7B and Fig. 8B. Narrow conducting strips 601
can then be connected to an external circuit via bent pieces 701, female
connecting pieces 121 and lead wires 141. 



- 25 - Fig. 4B and Fig 9B are respectively, a perspective view and
cross-sectional view of other embodiments of tube   111 of the present
invention. In addition to utilizing the edge of a hole opened in the lower
surface of tube  111 as the locking edge 1001 of the embodiment indicated
in above-mentioned Fig. 2B and Fig. 5C, hole 901A is provided in the bottom
portion of  tube  111. In addition, the embodiments indicated in Fig. 10B
through Fig. 13B indicate still other embodiments of the present invention.
Firstly, in the embodiment indicated in Fig. lOB, insulating base 101 is in
the form of a flat plate. Together with narrow conducting strips 601 being
bent flat and inserted into the narrow slits 501a of projecting wall 501 as
indicated in this same figure, bases 701A of bent pieces 701 are inserted
and supported in wide slits 501 a. Next, in the embodiment indicated in
Fig. 11B, together with narrow conducting strips 6 , which are arranged
flat on insulating base   1, being bent and formed while still flat as
indicated in this same figure, these flat narrow conducting strips 6   and
bent bases 7 A   of bent pieces 7   are inserted and supported into wide,
shallow slits 5a   of projecting wall 



5.    - 26 Moreover, in the embodiment indicated in Fig. 12B, together with
a pair of opposing narrow conducting strips 601 being arranged upright with
respect to the surface of insulating base 101, these upright narrow
conducting strips 601 along with bases 701A of bent pieces 701 are inserted
and supported in narrow slits 501a. Finally, in the embodiment indicated in
Fig. 13B, bent pieces 701 are made upright by bending narrow conducting
strips 601, which are arranged flat on insulating base 101, in the manner
indicated in this same figure. Together with bases 701A being supported
with narrow slits 501a, narrow conducting strips 601 are inserted and
supported in wide slits 501a. Furthermore, in these other embodiments,
those portions which have been denoted with the same numerals as the
previously described basic embodiment denote the same portions as in the
basic embodiment. Moreover, if a gap is provided between the front portion
of insulating base 101 and the lower surface of tube 111, tube    111 can
be removed from insulating base 101 by pushing down on resilient locking
piece 401 in opposition to its 



resilient force with a screwdriver or similar tool in front of that gap,
thereby facilitating replacement during a failure.    - 27 - In addition,
Fig. 5D indicates an embodiment of the present invention in which locking
edge 10 is provided on insulating base 1 and resilient locking piece 4 is
provided on tube . 11. The following provides an explanation of a third
embodiment of the present invention. By inserting the bases of bent pieces
of narrow conducting strips (BUS bars) arranged and fixed on an insulating
base into slits formed in a projecting wall on that insulating base, the
bent pieces are able to be held in the projecting wall by their bases. This
prevents the bent pieces from being deformed or displayed by an external
force such as that resulting from being attached and removed from the
female connecting pieces. When a  tube  is pushed onto the front of an
insulating base by aligning grooves of the  tube   with rail edges of the
insulating base, the gap between a resilient locking piece of the tube
and the  tube  is narrowed by the force applied to the inclined surface on
the bottom side of said resilient locking piece by the projecting edge of
the above-mentioned insulating 



base in opposition to the resilient force of said resilient locking piece.
After this gap is narrowed, the end of the resilient locking piece engages
in the manner of a clicking action with    -28- the inner surface of the
projecting edge of the insulating base as a result of the tube   continuing
to be pushed onto the insulating base. Thus, the tube is able to be
attached to the insulating base by snap-fitting with a single locking
action. In particular, during this mounting, as the bent pieces of the BUS
bars are held in advance in the slits of the projecting wall by their bases
as stated above, automatic mounting becomes easy. In addition, the bent
pieces are further securely supported and secured as a result of being
inserted in female connecting pieces. The following provides an explanation
of a third embodiment of the present invention with reference to the
drawings. Firstly, the basic composition of the present invention consists
of a pair of rail edges 402 formed in combination with the upper portions
of a pair of notches 302 provided on both sides of projecting edge 202 of
insulating base 102 which is 



formed such that the cross-section is nearly in the shape of an "L" as
indicated in Fig. 14 and Fig. 15. Narrow  bent pieces 702 are provided
partially inserted into slits 502a along one surface of projecting wall 502
- 29 - provided in an integrated manner on a surface of insulating base 102
near each of the ends of each rail edges 402, and are formed nearly
parallel in between said rail edges 402 on the end portions of, for
example, narrow conducting strips 602 in the shape of narrow metal bands
arranged on said insulating base 102. Moreover, opening 802, through which
said bent pieces 702 pass as shown in Fig. 17, and grooves 902, which
engage with said rail edges 402, are respectively formed as indicated in
Fig. 15 in a tube          112 made of heat-resistant plastic such as Nylon
66 possessing insulating properties, which is attached to said insulating
base 102 as indicated in Fig. 16 and Fig. 18 by means of resilient locking
piece 1002 as indicated in Fig. 15 and Fig. 17 locking onto said projecting
edge 202 as indicated in Fig. 18. Furthermore, tube   112 may also be that
in which a larger opening 802 is formed as indicated in Fig. 25. The
electrical connector device of the embodiment 



then finally composed by comprising male engaging member 132 equipped with
female connecting pieces 122 as indicated in Fig. 16 and Fig. 18 into which
said bent pieces 702 are inserted as indicated in Fig. 19 within said tube
- 112, together with bases 702A of said bent pieces 702 being held in    -
30 - slits 502a of said projecting wall 502 as indicated in Fig. 15 and
Fig. 17. Furthermore, numeral 172 in each of the drawings denotes locking
tabs for locking female connecting pieces 122 within male engaging member
132 as indicated in Fig. 18. Numeral 142 denotes lead wires having an
insulative covering connected to female connecting pieces 122 by means of
press fit connectors 182 as indicated in Fig. 18, Fig. 19 and Fig. 20
Numerals 152 and 162 denote convex and concave portions for restricting
connection orientation which are formed on tube 112 and and male engaging
member 132, respectively, as indicated in Fig. 14. Moreover,  tube  112 may
be  cylindrical, and corresponding to this, male engaging member 132 may be
in the shape of a hollow tube. In addition, although the previous
explanation has been in regard to the example in which two each of narrow 



insulating strips 602 and bent pieces 702 were provided, 1 each or a
plurality of 3 or more each may be arranged on insulating base 102. The
number of female connecting pieces 122 as well as the shape of male
engaging member 132 and tube   112 should then be selected corresponding to
that quantity.    - 31 - As the electrical connector device of the third
embodiment comprises the above-mentioned composition, when grooves 902 of
tube   112 are pushed onto rail edges 402 in combination with notches 302
from the front of insulating base 102 as indicated in Fig. 15 and Fig. 17,
the gap between resilient locking piece 1002 and insulating base 102 is
narrowed due to the force of projecting edge 202 of said notches 302 that
is applied to the inclined surface of the bottom side of said resilient
locking piece 1002 in opposition to its resilient force. After narrowing,
the end surface of said resilient locking piece 1002 engages in the manner
of a clicking action with the inner surface of projecting edge 202 of
insulating base 102 as a result of tube   112 continuing to be pushed onto
insulating base 102 as indicated in Fig. 18. Thus, tube   112 is able to be
attached  by snap-fitting to insulating base 102 with a 



single locking action as indicated in Fig. 16 and Fig. 18. During this
insertion, bases 702A of bent pieces 702 of narrow conducting strips 602
(BUS bars), which are arranged and fixed on insulating base 102, are
inserted in slits 502a formed in projecting wall 502 of insulating base 102
as described above. As bases 702A are held in said projecting wall 502 in
advance as indicated in Fig. 15 and Fig. 17,    - 32 - insertion of  tube
112 can be performed smoothly, making automatic mounting easy. Thus,
following the above-mentioned insertion, bent pieces 702 are neither
deformed or displaced by the external force that results such as during
insertion and removal of female connecting pieces 122 within  tube   112 as
is indicated in Fig. 18 and Fig. 19. Narrow conducting strips 602 can then
be connected to an external circuit via bent pieces 702, female connecting
pieces 122 and lead wires 142. The embodiments indicated in Fig. 21 through
Fig. 24 indicate still other embodiments of the present invention. Firstly,
in the embodiment indicated in Fig. 21, the narrow conducting strips of the
above-mentioned embodiment are bent and arranged flat along the surface of
insulating base 



102 as indicated in this same figure. In addition, upright portions 602a of
narrow conducting strips 602 are inserted and supported in slits 502a of
projecting wall 502. Next, in the embodiment indicated in Fig. 22, together
with narrow conducting strips 602, which are arranged flat on insulating
base 102, being bent and formed while still flat as indicated in this same
figure, these flat narrow conducting strips 602 and bent bases 702A of bent
pieces 702 are inserted    - 33 - and supported into wide, shallow slits
502a of projecting wall 502. Moreover, in the embodiment indicated in Fig.
23, together with a pair of opposing narrow conducting strips 602 being
arranged upright with respect to the surface of insulating base 102, these
upright narrow conducting strips 602 along with bases 702A of bent pieces
702 are inserted and supported in narrow slits 502a. Finally, in the
embodiment indicated in Fig. 24, bent pieces 702 are made upright by
bending narrow conducting strips 602, which are arranged flat on insulating
base 102, in the manner indicated in this same figure. Together with bases
702A being supported by narrow slits 502a, narrow conducting strips 602 are
inserted and supported in wide slits 502a. 



In addition, although the previous explanation has discussed the use of an
insulating base having an L-shaped cross-section for insulating base 102 in
each of the above- mentioned embodiments, insulating base 102 may simply be
a plate as indicated in Fig. 26. In this case, projecting edge 202 which
transverses notches 302 intermediate to said notches 302 may be securely
attached in either an integrated or separate manner to the rear side of
insulating base 102 as indicated in Fig. 26.    - 34 - The insertion and
attachment of  tube  112 onto insulating base 102 may be locked in the
notches 302 of said insulating base 102 by providing resilient locking
piece 1002, which resiliently engages with the upper portion of the above-
mentioned projecting edge 202 as indicated in Fig. 27, on the lower surface
of tube 112. Furthermore, in these other embodiments, those portions which
have been denoted with the same numerals as the previously described basic
embodiment denote the same portions as in the basic embodiment. Moreover,
tube 112 can be easily removed from insulating base 102 by pushing on the
rear surface of insulating base 102 in opposition to the resilient force of



resilient locking piece 1002, thereby facilitating replacement during a
failure. The following provides an explanation of a fourth embodiment of
the present invention. By inserting the bases of bent pieces of narrow
conducting strips (BUS bars) arranged and fixed on an insulating base into
slits formed in a projecting wall on that insulating base, the bent pieces
are able to be held in the projecting wall. This prevents the bent pieces
from being deformed or displayed by an external force such as that    - 35
- resulting from being attached and removed from the female connecting
pieces. In addition, when a tube  is pushed onto the front of an insulating
base between rail guides in combination with a notch in that insulating
base by aligning the grooves on that tube   the gaps between resilient
locking pieces of the tube   and the  tube  are narrowed by the force of
said grooves applied to the inclined surface of said resilient locking
pieces in opposition to the resilient force of said resilient locking
pieces. After these gaps are narrowed, the hook portions of said resilient
locking pieces engage in the manner of a clicking action with the front end
surface of the grooves of 



the  tube  as a result of the tube   continuing to be pushed onto the
insulating base. Thus, the tube  is able to be attached to the insulating
base by snap-fitting with a single locking action. In particular, during
this mounting, as the bent pieces of the BUS bars are held in advance in
the slits of the projecting wall as stated above, automatic mounting
becomes easy. In addition, the bent pieces are further securely supported
and secured as a result of being inserted in female connecting pieces.    -
36 - The following provides an explanation of a fourth embodiment of the
present invention with reference to the drawings. Firstly, the basic
composition of this embodiment consists of rail edges 403 having a pair of
resilient locking pieces 403A on their front ends formed on both sides of
notch 303 opened in edge 203 of plate-shaped insulating base 103 molded
from plastic as is indicated in Fig. 28 and Fig. 29. Narrow bent pieces 703
are provided partially inserted into slits 503a along one surface of
projecting wall 503 provided in an integrated manner on a surface of
insulating base 103 near each of the ends of each rail edges 403, and are 



formed nearly parallel in between said rail edges 403 on the end portions
of, for example, narrow conducting strips 603 in the shape of narrow metal
bands arranged on said insulating base 103. Moreover, opening 803, through
which said bent pieces 703 pass as shown in Fig. 35, and grooves 903, which
engage with said rail edges 403, are respectively formed as indicated in
Fig. 29 in a tube           113 made of heat-resistant plastic such as
Nylon 66 possessing insulating properties, which is attached to said
insulating base 103 as indicated in Fig. 30 and Fig. 34 by locking as
indicated in Fig. 33 with said insulating base 103 by    - 37 - means of
resilient locking pieces 403A as indicated in Fig. 28 via the state
indicated in Fig. 31. The electrical connector device of this embodiment
then finally composed by comprising male engaging member 133 equipped with
female connecting pieces 123 as indicated in Fig. 33 and Fig. 34 into which
said bent pieces 703 are inserted as indicated in Fig. 34 and Fig. 35
within said tube 113, together with bases 703A of said bent pieces 703
being held tightly in said projecting wall 503 by means of slits 503A as
indicated in Fig. 29 and Fig. 32. Furthermore, numeral 173 in each of the
drawings 



denotes locking tabs for locking female connecting pieces 123 within male
engaging member 133 as indicated in Fig. 30. Numeral 143 denotes lead wires
having an insulative covering connected to female connecting pieces 123 by
means of press fit connectors 183 as indicated in Fig. 33 and Fig. 34.
Numerals 153 and 163 denote convex and concave portions for restricting
connection orientation which are formed on  tube 113 and and male engaging
member 133, respectively, as indicated in Fig. 30. Furthermore, tube - 113
may also be that in which a larger opening 803 is formed. Moreover, tube
113 may be cylindrical,                   and corresponding to this,    -
38 - male engaging member 133 may be in the shape of a hollow tube. In
addition, although the previous explanation has been in regard to the
example in which two each of narrow insulating strips 603 and bent pieces
703 were provided, 1 each or a plurality of 3 or more each may be arranged
on insulating base 103. The number of female connecting pieces 123 as well
as the shape of male engaging member 133 and cylinder 113 should then be
selected corresponding to that quantity. 



As the electrical connector device of the fourth embodiment comprises the
above-mentioned composition, when tube 113 is started to be pushed onto the
front of insulating base 103 between rail guides 403 in combination with
notch 303 in said insulating base 103 by aligning grooves 903 on said tube
113 as indicated in Fig. 29, Fig. 31(a) and Fig. 32, gaps 193 between
resilient locking pieces 403A and tube 113 are narrowed by the force of
said grooves 903 applied to the inclined surface of said resilient locking
pieces 403A in opposition to the resilient force of said resilient locking
pieces 403A as indicated in Fig. 31(a). After these gaps are narrowed, hook
portions of said resilient locking pieces 403A engage in the manner of a
clicking action with the end surface of grooves    - 39 - 903 of  tube  113
as a result of tube   113 continuing to be pushed onto insulating base 103
as indicated in Fig. 30 and Fig. 31(b). Thus, tube   113 is able to be
attached to insulating base 103 by nap-fitting with a single locking action
as indicated in Fig. 30, Fig. 31(b) and Fig. 33. During this insertion,
bases 703A of bent pieces 703 of narrow conducting strips 603 (BUS bars),
which are arranged and fixed on insulating base 103, are inserted in slits
503a 



formed in projecting wall 503 of insulating base 103 as described above. As
bases 703A are held in said projecting wall 503 in advance as indicated in
Fig. 32, insertion of tube 113 can be performed smoothly, making automatic
mounting easy. Thus, following the above-mentioned insertion, bent pieces
703 are neither deformed or displaced by the external force that results
such as during insertion and removal of female connecting pieces 123 within
tube  113 as is indicated in Fig. 34 and Fig. 35. Narrow conducting strips
603 can then be connected to an external circuit via bent pieces 703,
female connecting pieces 123 and lead wires 143.    -40- In addition, the
embodiments indicated in Fig. 36 through Fig. 39 indicate still other
embodiments of the present invention. Firstly, in the embodiment indicated
in Fig. 36, the narrow conducting strips of the above-mentioned embodiment
are bent and arranged flat along the surface of insulating base 103 as
indicated in this same figure. In addition, upright portions 603a of narrow
conducting strips 603 are inserted and supported in slits 503a of
projecting wall 503. 



Next, in the embodiment indicated in Fig. 37, together with narrow
conducting strips 603, which are arranged flat on insulating base 103,
being bent and formed while still flat as indicated in this same figure,
these flat narrow conducting strips 603 and bent bases 703A of bent pieces
703 are inserted and supported into wide, shallow slits 503a of projecting
wall 503. Moreover, in the embodiment indicated in Fig. 38, together with a
pair of opposing narrow conducting strips 603 being arranged upright with
respect to the surface of insulating base 103, these upright narrow
conducting strips 603 along with bases 703A of bent pieces 703 are inserted
and supported in narrow slits 503a.    - 41 - Finally, in the embodiment
indicated in Fig. 39, bent pieces 703 are made upright by bending narrow
conducting strips 603, which are arranged flat on insulating base 103, in
the manner indicated in this same figure. Together with bases 703A being
supported by narrow slits 503a, narrow conducting strips 603 are inserted
and supported in wide slits 503a. Furthermore, in these other embodiments,
those portions which have been denoted with the same numerals as the
previously described basic embodiment denote the same 



portions as in the basic embodiment. Moreover, tube   113 can be removed
from  insulating base 103 by spreading apart resilient locking pieces 403A
in opposition to their resilient force with a screwdriver of similar tool,
thereby facilitating replacement during a failure. The following provides
an explanation of a fifth embodiment of the present invention. A fifth
embodiment of the present invention will be described with reference to the
drawings. Firstly, the basic composition of the fifth embodiment consists
of guide rail 304 in the shape of the letter [err] and at least one
resilient locking piece 404 formed on surface 204 of insulating base 104
made of plastic as indicated in Fig. 1C.    - 42 - Bent pieces 704 are
provided by being formed and bent nearly in parallel on, for example, the
ends of narrow conducting strips 604 in the shape of narrow metal bands as
indicated in Fig. 1C, which are used by inserting and fixing in slits 504a
provided in the longitudinal direction in projecting wall 504 provided near
the ending points of said guide rail 304 on the upper surface of said
insulating base 104 as indicated in Fig. 2C. In addition, bases 704A of
said bent pieces 704 are 



inserted in the manner described above into slits 504a of said projecting
wall 504 and held as indicated in Fig. 2C and Fig. 5E. Moreover, opening
804, through which said bent pieces 704 pass as shown in Fig. 5E, and guide
grooves 904, which engage with said guide rail 304, are formed as indicated
in Fig. 2C in a tube           114 made of heat-resistant plastic such as
Nylon 66 possessing insulating properties, which is attached and locks into
position on said insulating base 104 as indicated in Fig. 6C via the state
indicated in Fig. 5E by means of resilient locking piece 404 through
locking edge 1004 as indicated in Fig. IC The electrical connector device
of the fifth embodiment then finally composed by comprising male engaging
member 134 equipped with female connecting pieces 124 as indicated in Fig.
3C and Fig. 6C into which said bent pieces 704 are    - 43 - inserted as
indicated in Fig. 6C, Fig. 7C and Fig. 8C within said cylinder 1 14.
Furthermore, numeral 174 in each of the drawings denotes locking tabs for
locking female connecting pieces 124 within male engaging member 134 as
indicated in Fig. 6C. Numeral 144 denotes lead wires having an insulative
covering connected to female connecting pieces 124 by means of press fit
connectors 184 as indicated in Fig. 6C and Fig. 7C. Numerals 



154 and 164 denote convex and concave portions for restricting connection
orientation which are formed on cylinder 114 and and male engaging member
134, respectively, as indicated in Fig. 3C. Moreover, tube   114 may be
cylindrical, and corresponding to this, male engaging member 134 may be in
the shape of a hollow tube. In addition, the shape of the upper surface of
insulating base 104 and the position at which guide rail 304 is formed
should be determined accordingly. In addition, although the previous
explanation has been in regard to the example in which two each of narrow
insulating strips 604 and bent pieces 704 were provided, 1 each or a
plurality of 3 or more each may be arranged on insulating base 104. The
number of female connecting pieces    - 44 - 124 as well as the shape of
male engaging member 134 and tube   114 should then be selected
corresponding to that quantity. As the electrical connector device of the
fifth embodiment comprises the above-mentioned composition, after inserting
narrow conducting strips 604 from the separated state as indicated in Fig.
1C into slits 504a of projecting wall 



504 as indicated in Fig. 2C, when guide grooves 904 of tube 114 are aligned
with and pushed onto guide rail 304 from the right of insulating base 104
as indicated in Fig. 5E, resilient locking piece 404 becomes horizontal due
to the force of the lower surface of  tube  114 that is applied to the
upper portion of the inclined surface of said resilient locking piece 404
in opposition to its resilient force. After becoming horizontal, the end
surface of said resilient locking piece 404 engages in the manner of a
clicking action with the inner surface of locking edge 1004 of  tube  114
due to the resilient force of said resilient locking piece 404 as indicated
in Fig. 6C. Thus, tube 114 is able to be attached by snap-fitting to
insulating base 104 with a single locking action as indicated in Figs. 3C
and Fit. 6C.    - 45 - During this insertion, bases 704A of bent pieces 704
of narrow conducting strips 604 (BUS bars), which are arranged and fixed on
insulating base 104, are inserted in slits 504a formed in projecting wall
504 of insulating base 104 as described above. As bases 704A are held in
said projecting wall 504 in advance as indicated in Fig. 5E, insertion of
tube 114 can be performed smoothly, making automatic mounting 



easy. Thus, following the above-mentioned insertion, bent pieces 704 are
neither deformed or displaced by the external force that results such as
during insertion and removal of female connecting pieces 124 within  tube
114 as is indicated in Fig. 7C and Fig. 8C. Narrow conducting strips 604
can then be connected to an external circuit via bent pieces 704, female
connecting pieces 124 and lead wires 144. Fig. 4 C and Fig 9C are
respectively, a perspective view and cross-sectional view of other
embodiments of  tube  114 of the present invention. In these embodiments,
the edge of a hole opened in the lower surface of tube  114 is used as
locking edge 1004 of the embodiment indicated in above- mentioned Fig. 2C
and Fig. 5E.    - 46 - In addition, the embodiments indicated in Fig. 10C
through Fig. 13D indicate still other embodiments of the present invention.
Firstly, in the embodiment indicated in Fig. 10C, together with 2 guide
rails 304 provided in parallel on insulating base 104, resilient locking
piece or pieces 404 are provided on both sides or one side of said guide
rails 304. 



In addition, in the embodiment indicated in Fig. 11C, together with narrow
conducting strips 604 being bent flat and inserted in narrow slits 504a of
projecting wall 504 as indicated in the same figure, bases 704A of bent
pieces 704 are inserted and supported in wide slits 504a. Next, in the
embodiment indicated in Fig. 12C, together with narrow conducting strips
604, which are arranged flat on insulating base 104, being bent and formed
while still flat as indicated in this same figure, these flat narrow
conducting strips 604 and bent bases 704A of bent pieces 704 are inserted
and supported in wide, shallow slits 504a of projecting wall 504. Moreover,
in the embodiment indicated in Fig. 13C, together with a pair of opposing
narrow conducting strips 604 being arranged upright with respect to the
surface of insulating base 104, these upright narrow conducting strips 604
along    - 47 - with bases 704A of bent pieces 704 are inserted and
supported in narrow slits 504a. Finally, in the embodiment indicated in
Fig. 13D, bent pieces 704 are made upright by bending narrow conducting
strips 604, which are arranged flat on insulating base 104, in the manner
indicated in this same figure. Together with bases 



704A being supported by narrow slits 504a, narrow conducting strips 604 are
inserted and supported in wide slits 504a. Furthermore, in these other
embodiments, those portions which have been denoted with the same numerals
as the previously described basic embodiment denote the same portions as in
the basic embodiment. Moreover, if a gap is provided between the front
portion of insulating base 104 and the lower surface of tube   114, tube
114 can be removed from insulating base 104 by pushing down on resilient
locking piece 404 in opposition to its resilient force with a screwdriver
or similar tool in front of that gap, thereby facilitating replacement
during a failure. In addition, Fig. 5F indicates an embodiment of the
present invention in which locking edge 1004 is provided on insulating base
104 and resilient locking piece 404 is provided on  tube   114.    48
CLAIMS 1.   An  electrical  connector  device  comprising  an insulating
base, a projecting wall provided on said insulating base, at least one
electrically conducting strip inserted into an associated slit formed in
said projecting wall, a tubular member in which is provided an opening
through which a bent 



piece formed from the or each conducting strip passes, the tubular member
being slidable on the top of the insulating base to an operative position
making contact with said projecting wall, fixing means reacting between the
insulating base and the tubular member to retain the tubular member in said
operative position, and a male member inserted into said tubular  member
and  provided  with  at  least  one  female connecting piece to make
electrical contact with the or each conducting strip. 2.   A device as
claimed in claim 1 and comprising locking projections upstanding from the
insulating base, the tubular member being provided with side pieces thereon
adapted to engage the locking projections whereby the tubular member is
guided to its operative position. 3.   A device as claimed in claim 1 and
comprising a pair of opposed walls upstanding from the insulated base and
between which the tubular member is located, said walls including, along
their upper edges, projecting pieces extending towards one another, the
upper and lower surfaces of the tubular member co-operating with the
undersurfaces of the projecting pieces and the upper surface of the
insulating base respectively whereby the tubular member is guided to its
operative position, the fixing means being located between 



said opposed walls. 4.   A device as claimed in claim 1 in which the
insulating base has guide rails formed on the surface thereof, the tubular
member having corresponding grooves formed therein for co-operation with
said rails whereby the tubular member is guided to its operative position.
5.   A device as claimed in any one of claims 1 to 4 in which the fixing
means comprises a resilient locking piece on one of the tubular member and
the insulating base engaging with a locking edge on the other of said
tubular member and insulating base. 6.   A device as claimed in claim 1 in
which the insulating base includes a pair of spaced parallel rail edges
extending perpendicular to the projecting wall, and a projecting edge
extending parallel with, but spaced from, the projecting wall adjacent the
ends of the rail edges remote from the projecting wall, the tubular member
including corresponding grooves formed therein for co-operation with said
rail edges whereby the tubular member is guided to its operative position,
and a resilient locking piece which co- operates with the projecting edge
to retain the tubular member in its operative position. 7.   A device as
claimed in claim 1 and comprising an open-ended aperture formed in the
insulating base the opposed side edges of which define a pair of rails
extending perpendicular to the projecting wall, the ends of said rail 



at the open end of the aperture remote from the projecting    50 wall
defining resilient locking pieces thereon, the tubular member including
corresponding grooves formed therein for co- operation with the rails
whereby the tubular member is guided to its operative position, the tubular
member being retained in its operative position on the insulating base by
co- operation of the resilient locking pieces with the tubular member. 8.
An electrical connector device substantially as described with reference
to and as  illustrated  by the accompanying drawings.    


