El ectrical connector device The present invention rebagggikg;gaiggectrlcal
connector device and, nore particularly, to a connggtor device in which the
bent. base portions of narr ow ¢onducting strips, connnnly referred to as BUS
bars\“are held in position by being inserted into slits provided in a
protrudi ng wall of an insulating base, thereby preventing the bent pieces
of the narrow conducting strips from bei ng def orned or di spl aced by an
external force. Japanese Wility Mdet Exanmi ned Publi.cation No.. 58- 10306
di scl oses an exanpl e of a connector housing which perforns el ectrical
connection. This connector housing of the prior art acconmpdates a
plurality of female bipolar ternminals which fit at their one end onto a
plurality of parallel male term nals. This connector housing has a frane
whi ch opens at. its upper and |ower ends. Partition walls extending

per pendi cul ar\ c 1 neckorndeviggl | s of the frame are provided within
the frame so as-to forma plurality of termnal receiving chanbers: Tapered
gui de surfaces .are formed on the | ower ends of the left and right side

-2- 'walI's and-the partition-walls. The | ower ends of said partition walls
are positioned out of allgnnent W th the | ower end opening of the frane.

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 'piecés of the narrow. conducting
strips from being d_eformed 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 accommddates 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 extendmg perpendlcularly to the long1tud1nal
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



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 froma | ower 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 nmakes administration of parts difficult and

rai ses the cost of the connector.- Busrthernore, fastening of the cover plate
wWith screws is considerably |aborious, particularly in a dark place or when
space is restricted. In addition, it is necessary to use a special tool-

fé‘:?i < AR BB arutiBn’ Walspn te ﬁﬁg’lfcéﬁ#gfbﬁ“é#ﬁﬁ?nan&lbﬁﬁl hoard
<(31r regtngglrre%f\ fglsa‘f%t]@%&?ig) kz&wﬁét m%@gﬁ éég?@qﬁge%efﬂsgh boa£ det hat is
spaced a@i’%"{%% Yhe Hﬁﬁﬁnport ions is pressed onto a wiring board at the

| ower en e tapere ner surface of the flange provided on the
housi ng. Ther ¢hofige, hge ax%télg prepare@r Eoves plhatet hRving r #VeditrdlPs menti oned -

. above are liable to be deforned or dlsplaced by an external force.
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 w
central bore, whereby the housing is attached to the circuit
board. '

Thus, the known connector housing requirés a separately .
prepared cover plate, which makes administration of parts
difficult and raises the cost of the connector. Fﬁrtﬁermore,
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 kriown conﬁgctor 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 -éircuit board
that is spaced apart frdr_n the base portions is pré‘séed’ onto a
wiring board at the lower end of the tapered inner surface of :

the flange provided on the housing. Therefore, the rising



It would be desirable to be able to provide an el ectrical ‘connector device
in which the bent pieces of electrically conducting strips nounted on an
i-nsul ati ng base of the devigesare prevented from bei:ng defornmed or
disﬁ*éced-on conpl etion of the device, gand to elimnate the necessity for a
cover plate and associated screws fromthe device. According to the present
i nvent i orportidies | 6f PtRE| Aadraw StetpEi mahtdoneac abovie \dres Tiulleé StHg an

i nsul ating base, a projecting wall provided on said insulating base, at

| east onde|d=formed | 9r cdisplaced sy rap externall forcean associ ated slit
formed in said projecting wall, a tubular nmenber in which is provided an
openi ng t hr ougkt wawld bebdesipabie torbe@bleniot provideash eleciocicaly strip
passes, the tubul ar nenber being slidable on the top of the insulating base
to an op&Qmneetowsievigendin whicht £be hent seiecesopdcielrptrically xi ng
means reacting between the insul ati ng base and t.he tubul ar nenber o retain

the tubuleg® 9 iSRS MPEtad P8 BBsHPFBRatiRg RoRg @F ERRAISYIRR t ed
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on the insul atrng base on orne he~projecti ng wa
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prevents the bent preces from or displaced by external
forces such asaddsitaing Wwd ithe prevehdl avahitaehedtherands provided an
o electrical connector device ¢omprising'an insuiating 5ase, a
pfojecting wali provided on said insulating base, at least one
electrically conducting strip inserted into an.asspciated'slit
formed in said projecting wall, a tubular member in which is
provided an opening through which a bent piece formed fz_'om the
or each conducting strip passes, the tubular mempg: being
slidable on the top of'the'insulatingibase to an SSErative
position making contact with said projecting_wéll, fixing
means reacting between the insulating base and the tubular
¥¢f member to retain the tubular member -in said opefative
position, and a male member inserted iﬁto 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 benf pieces of fhe
conducting strips (BUS bars) on the insulatiné base onto slits.
formed in the projecting’wall on the insulating base, the bent
pieces are held in the'projecting Qéli. This prevehts the
bent pieces from being deformed or displaced by émternal R

-

forces such as that resulting from being attached to and



4 renoved fromthe associ ated femal e connecting pieces. The fixing nmeans
may conprise a resilient |ocking piece on one of the tubular nenber and the
i nsul ati ng base engaging with a | ocking edge on the other of said tubulag
menber and insul ating base, in which,case the tubular nmenber is a snap- f
it .on the insulating base as a resul# of the resilient |ocking piece on one

he' | ot ik t2n “0le | A0t Lo Do BRI St PH R RRBRRRY "D coaur e,

and as the bal Pie685 mdand G %&@ﬁ@é%%é&i{bﬁ@%&ﬁﬁgi@é@é
projecting wall, automatic nounting is easy. Mreover, during the course of
this mMafidn off RhelRRABL1SN hambeo! aﬁahﬁeﬂi&aﬁéﬁimglsasa%@% edded in
t he upper surface of the =~ 5 insulating base can be protected by being

cover edvigh tdnel bcking sadfacenothehethelrulofr sadnbearubulleer imember candv | | be
described further by way of exanple with reference to the acconpanying
dr awi ndsnsulating):base, in which case the tubular member is a snap-
fit on the insulating base as a fe'sult" 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 moﬁnting'pfocedure,'and as the
bent pleces of the BUS bars are held in the slits in the
projecting wall, automatic mounting is easy.
Moreover, dufing'the'coursé of this mOUnting,_the upper

'surféqe of other BUS bars which may be embedded in the upper

surface of the



Fig. 1A is a pespective view of the state in which the ‘insulati'ng base and
conducting strips are separated according to a firgt embodi ment of the
invention; Fig. 2A is a perspective view of the staté in which the
conducting strips are attached to the gnsul ating base and the tubul ar
menber is facing the insulating base; Fig. 3A is a perspective view of the’
state in which the tubul ar nenber has been attached to the insulating base
and the mal e nenber is facing the-tubular menber; Fig. 4A is a perspective
vi ew i ndi cati ng anot her enbodi ment of the tubular nenber; Fig. 5Ais a

| ongi tudi nal sectional side view of the enbodi nent i ndi cated in Fig. 2A
Fig. 5B |tn%u1®h§n9uuaaalcsecbeopabtec&edvbwwbeﬁnanox*nuredbbbothnent

-6- Fig. 6A i.s a longitudinal sectional side view of the enbodi nent

i ndi cat edP¥eFi guBfiace; gf thei stububayi PEAPARL sectional side view of the
state in which the male menber is engaged in the tubul ar nmenber;
Fig. 8Ais a vertical sectional view of the state indicated in Fig. 7A

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 separafed

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. 28;

Fig. 5B is a longitudinal sectional side view of another.

embodimentf'



Fig. 9Ais a longitudinal sectional view of the central portion of the
tubul ar nenber indicated in Fig. 4A; Fig. 10A is a perspective view of the
tubul ar menber and a flat insulating base; Fig. 11A Fig. 12A and Fig. J3A "
are perspective views which indicate ghe essential portions of other

enbodi nents of the .~ conducting’strips and insul ati ng bases,
respectively; Fig.- 1B is a perspective view of the state in which the

i nsul ati ng base and conducting strips are separated according to a
second enbodi nent 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 tubli%g- nthbk? 2s19Pagitgdinal; segrienad side; vipy ofgthe 5 -

per spective. Vi ew o e state ip which the tubul ar nenber has been attached
to the FRRALRSRE {%égcﬁﬁﬁgtﬁ% ﬁﬁ?eg nber is facing the tubul ar nenber;
Fig. 4B is a perspective view indicating another enbodi nent of the tubular
menber; Fig. 5Cis a |longitudinal sectional side view of the enbodi nent

| ndi cated | nefl 9-72Pi 5 Fh010n1 baa2nk2"GbENbABY 28 ARk Tsland oW Of

anot her enb
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._?A:

Fig. 9A is a longitudinal sectional view of thé 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



Fig. 6B is a longitudinal sectional side view of the enbodi-nent indicated
~in Fig. 3B Fig. 7B is a longitudinal sectional side viewof the state in
whi ch the mal e menber - i s engaged in the. JLubul ar menber; Fig. 8B
is &vertical sectional view of the stae-indicatéd in Fig. 7B; - -8- Fig.
9B is a longitudinal sectional view of the central portion of the tubul ar
menber indicated in Fig. 4B; Fig. 10B is a perspective view of the .tubular
menber and a flat insulating base; Fig. 11B, Fig. 12B and Fig. 13B are
perspective views which indicate the essenti al portions of ot her

nmbodi f th d [ I ly;
Flg. 14 15 a per CRRGHPEANG; BRFLPS| ALes EREBEPRA oL IFAE AT SA70 PHAR o and
conduct ngnd! £hBSedhe1 SFIRLALER FECPEELAR betshbludsaRRodamRnt of (he

i nvention erspective vie he state in which the
conducting strips are attached to the |nsulat|ng base and the tubul ar
menber is facing the insulating base; Fig. 16 is a perspectlve vi ew of the

stgttehl n whi chrige BBbYbaa pa¥Bpecitivebdewdidaaii dtatdian imian i ¥k base
an e

tubular member has been attached to the insulating base and

the male member is facing the tubular member;

KJ : : - 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;



mal e menber is facing the tubular nenber; Fig. 17 is a |ongitudinal
sectional side view of the enbodi nent indicated in Fig. 15; Fig. 18 is a

| ongi tudi nal sectional side view of the -9- enbodi nent indicated inGig.’
16; Fig. 19 is a longitudinal sectiendl-side view of the state in which the
mal e menber is engaged in the tubular nenber; 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 essenti al
portions of other embodiments of the conducting strips and
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t ubul ar nenber is inserted and | ocked in position on the insulating base;
Fig. 28 is a perspective view of the state in which the

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



insul ati ng base and conducting strips are separated -10-
according to a fourth enbodi nent of the inventiong«Fig. 29 is ‘a perspective
vi ew of the state in which'the: conducting strips are attached to the

i nsi¥ating-base and the tubul ar nenberL gs_facing the insulating base; Fig.
30 is a perspective view of the state in which the tubular nenber has been
attached to the insulating base and the nmale nenber is facing the tubul ar
menber; Fig. 31(a) is a transverse sectional top view indicating the state
in which the tubular nmenber is partially inserted onto the insulating base;
Fig. 31(b) is a transverse sectional top view of the sanme follow ng

i nserti orembpdimgati tndicoatgdt dui Rag.sdbti onal side view of the enbodi ment
indicated in Fig. 29; Fig. 33 is a longitudinal sectional side view of the
enbodi ment indicated in Fig. 30; Fig. 34 is a Iongitudinal sectional side

view of the state i ch mal _ menber, i S enga |n t he
t ubul ar nenber i ?9 &ongituginal sectional side vié%g%éj

state in which the male member is engaged in the

tubular member;

Fig. 20 'is a vertical sectional view of the state

N 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 insulafing base;

Fig. 28 is a perspective view of the state in which the .

insulating base and conducting strips are separated’



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

t he essential portions of other enbodinents of the conducting .
strips and insul ating bases, respectigely; Fig. 1C is a perspective view of
the state in which the insulati.ng base and conducting strips are

separated according to a fifth enbodi nent of the invention; Fig. 2Cis a
perspective view of the state in which the conducting strips are attached
to the insulating base and the tubular menber is facing the insulating
base; Fig. 3Cis perspective view of the state in which the tubul ar
menberaﬁ‘&QrGéBH é:Pt acfoyrith embodiment: ofy thes dnwRPEdRNml e nenber is
facing the tubular nenber; Fig. 4Cis a perspective view indicating another
enbodi ment of the tubular menber; Fig. 5Eis a Iongitudinal sectional side

view of thecguboggrayl %r%@te%ct Ve il &F the é'a?t? A %nPén' €nd

| ongi t udi nal “Sectiona I ew 0
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 éectional-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 longitudinai sectional side view of the
embodiment indicated in Fig. 30;

Fig. 34 is allongitudinal sectional side view of the

state in which the male member is engaged in the

tubular member;



Fig. 6Cis-.a longitudinal sectional side view of the enbodi nent indicated
in Fig. 3C Fig. 7Cis a longitudinal sectional side view of the state in
whi ch the male menber is engaged in the tubular nenber; Fig. 8C
is a~{ertical sectional view of the stajg iLndicated in Fig. 7C, Fig. 9Cis
a longitudinal sectional view of the central portion of the tubular nenber
indicated in Fig. 4C, Fig. 10C is a perspective view indicating another
enbodi ment of the guide rail; Fig. IIC Fig. 12C, Fig. 13C and Fig. 13D are
perspective views which indicate the essential portions of other

enbodi nents of the conducting strips and insul ating bases,
respectively. Rigir36 dsbedvestical sieshlonadntviiew aft ithe vstdtée descri bed
with reference to _the draw ngs. - 13 - Firstly, the basic conposition of

the presehPdifFpERe 4R FdGsi 383 of at least two | ocking projections 3 and at
| east one resilient |ocking piece 4 formed on an insul ating base 1 nade of
plastic, etc. as indicated in Fig. 1A Bent pieces 7 are provided by being

formed and bengy, 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 1hvention;

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;

L 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:



nearly in parallel on, for exanple, the ends of narrow conducting strips 6
in the shape of narrow netal bands as indicated in Fig. 1A, which are used
by inserting and fixing in slits 5a provided in the |ongitudinal directijon’
in projecting wall 5 provided in an ﬁgtegrated 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 | ocking projections 3 as
i ndi cat ed i Figg.5RA s aa elongbtudinal yseothonal nskdeuvdew of another 11
havi ng square or rectangul ar cross-section and made of heat-resistant

pl asti & mENYY| on 66 possessing insulating properties, which is
attached and | ocksi. into position on said insulating base 1 as indicated
in Fig. 6A via the state indicated in Fig. 5A by neans of resilient |ocking

ol cctri cal oo e 1ot Cudindl cadat Sonod Frd Phewnes ehfal1y

comos%@dﬁmi%&%g@é&ﬁqg@g&p%&mer 13 equi pped with female
as Indicatedin

* connecting pleces

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 vértical 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. 11C, 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.



Fig. 3A and Fig. 6A into which said bent pieces 7 are inserted as indicated
in Fig. 6A, Fig. 7A and Fig. 8A wthin said tube 1L, Furthernore, nuneral
1.7 i;n" each of the draw ngs denotes |ocking tabs for:1ocking fenale
conn®&cting pieces 12 within mal e engagi ng menber 13 as indicated in Fig.
6A. Nuneral 14 denotes lead wires hayjng an insulative covering connected
to femal e connecting pieces 12 by neahs of press fit connectors 18 as
indicated in Fig. 6A and Fig. 7A. Nunerals 15 and 16 denote convex and
concave portions for restricting connection orientation which are forned on

cylinder 11 and and nal e engagi ng nenber 13, respectively, as indicated in
nar ow conduct P50 r 18" HaBle Aipomtion, 5% fs. drebenit dpyehi&h ' c U g
and cor reconrists OF AR oY) 1086e, prbRCROHETS it TealPlor® O 00e o &
1 and t he poartt A0ekingbiege'd TonRgd bp B HARRlY BaET1omad ! B 0g Paee
Zggrgga?iegﬂqﬂggsmggg%, aciidicatedyin Figaddi.tion, although t.he previ ous

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 shapé 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 ﬁroperties,
which is attached and lockslinto position on said hnsulating
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.



in regard to the exanple in which two each of narrow insulating strips 6

and ben

t pieces 7 were provided, 1 each or a plurality of 3 or

nore each

may be arranged on insulating base 1. The nunber of female connecting \J

pi eces
shoul d
connect
conposi

12 as well as the shape of male engagi ng nenber 13 and

then be sel ected correspondi n9_ to that quantity. As the
or device of the first enbodinent conpri ses the above-ne
tion, after inserting narrow conducting strips 6 fromth

state as indicated in Fig.. 1A into slits 5a of projecting wall
indicated in Fig. 2A, when side pieces 9 of tube 11 are pushed in between

t he hoo

k portions of |ocking projections 3 fromthe right of in

tube 11

el ectri cal
nti oned

e separated
5 as

sul ati ng
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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

om-ng
ngages in
ng edge 10

resilient
to be

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



to i nsul ating 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‘i are inserted in slits 5a formed in projecting wall 5 of insulating-
base 1 as descri bed above. As bases 7A are held in said projecting wall 5

I n advance as indicated in Fig. 5A~ thsertion of tube 11 can be per f or med
snoot hly, nmaki ng automati c nounting easy. Thus, follow ng the _
above-nentioned insertion, bent pieces 7 are neither deforned or displaced
by the external force that results such as during insertion and renoval of

femal e co tin l,eces 12 withi.,n e 1 as is indjcated in Fig. 7A and
Fig. 8A QQFE ﬁdm?%itqrepgogng S'E'%éw &Le determaingd 1o an ext er nal
circuit vi CEJ? 5 eces 7, female connecting pieces 12 and lead wires 14.
Fig. 4A an% Q @)g\i Yare respect ively, a perspective view and cross- sect I onal

i 1 ?Lnoﬁ QeLt 7 20Oy SO the, BeRlons ExBlaiEin | IR eel ' aco o
tube 11 rho€6< e example iR9Whidh Rbo [dieh°BPlFEH ' ndicated in

above- rrent | on
msulatmg strlps 6 and bent pieces 7 were provided, 1 each or a

plurality of 3 or more each may be arranged on insulating base
w 1. The number of female connectixig 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 por_tions 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



2A and Fig. 5A, grooves 9A are provided on the upper portion of side pieces
9 of tube 11. In addition, the enbodinents indicated in Fig. 10A through
Fig. 13Aindicate still other enbodinments of the present invention. - >
Firstly, in the enbodinent indicated in Fig. 10A insulating base 1 is In
the formof a flat plate. Together wth narrow conducting strips 6 being
bent flat and inserted into the nangow slits 5a of. projecting wall 5 as
indicated in this sane figure, bases 7A of bent pieces 7 are inserted and
supported in wide slits 5a. Next, in the enbodinent indicated in Fig. 11A
together with narrow conducting strips 6, which are arranged flat on

insul ating base 1, being bent and formed while still flat as indicated in
thi s samsilieguleckingepiecel 4t andndioateshiauFig.nbAst rTias,.ctubmel bent bases 7A
of bent pieces 7 are inserted and supported into wide, shallow slits 5a of
proj ect ilgglﬁf\/@ble 30 keragached by mnepnfiddidngt indicated in Fig. 12A

together with a pair of opposing.naryow gonducting sfri b6 being arranged
upright with respect to ttﬁe"éstﬂrfg%’é% S€ s W it B&t"’elgc,sk‘ﬂgese upri ght

DO Al SRGEAP T Bl 3 Al g oA, 18 - Dases TA of bent pieces 7

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 fOrméd in projecting w,
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. o

Thus, following the above-mentioned "insel."tion, 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



slits 5a.- Finally, in the enbodinent indicated in Fig. 13A, bent pieces 7
are made upright by bending narrow conducting strips 6, which are arranged
flat, on insulating base 1, iin“the manner indicated:in this sanme figure.
Togefﬁer wi th bases 7A being supported with narrow slits 5a, narrow
conducting strips 6 are inserted and supported in wide slits 5a.
Furthernore, in these other- enbodi rerngs,-those portions which have been
denoted with the sane nunerals as the previously described basic enbodi nent
denote the sane portions as in the basic enbodinent. Mreover, if a gap is
provi ded between the front portion of insulating base 1 and the | ower
surface ogﬁh?be éi;, t ube .11 can be rempved frominsulating base 1 by
pushi ng ddt#8%nl @ afi |the embediment pindieatad; in oahors-mentioned tRig:esi | i ent

force wt screwdriyver or simlar tool ip, front of that gap, thereby
facilitati Fﬂﬁlﬁd’cgeniﬁt BFOOVES é‘gf are mrevqud S84 the JHpper; portien i ndi cat es

an enbodi t. of the ppesgnt inve on in which |Iocking edge 10 is provided
on insulaﬁﬁﬂél @Q Sa d°fe§PPPent *ocking piece 4 is provided on tube

1L - 19 - A WddiBE, YRECEMbMERN ihifatEd SIC'Hg. K" PLion. the
. through Fig. 13A indicate still other embodiments of the
present invention,

Y 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 iﬁserted 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



present invention offers the follow ng advantages as a result-of having the
conposition described above. Wen side pieces 9 of tube 11 are pushed in
bet ween | ocking projections 3 from the front of insulating base 1, U
resilient |ocking piece 4 becones horizontal due to the force of the | ower
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 becom ng horizontal -~ tBe-end surface of said resilient |ocking
pi ece 4 engages in the manner of a clicking action with the inner surface
of | ocking edge 10 of insulating base 1 due to the resilient force of said
resilient Iockln pi ece 4. Th t ube Is able to be attached by

snap- f ib%ﬁeﬁg fo 9 n?&PhtFlﬁgeﬁ)a earg \M“’tq{t é"‘rﬁ‘gIsBPPBEtﬁFing“a%WBW During the
cour se @- gls insertion, as narrow conducting strips 6 and bent bases 7A
are i ns¥ite and supported in slits 5a of projecting wall 5, automatic

osul i ng. | nFRABE W g eEBpdieRl dndfaGER, i ?Feéh?ﬂ%‘ﬁ Wt adi tion s
Lok Sledt s BRSBTS 0E
~ Necessagy which™ afd arranged flat on insulating base 1, in the manner

indicated in this same figure. Together with bases 7A bemg

supported with narrow slits 5a, narrow conducting strips 6 are u
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 fool 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..



Nbreover, since other nenbers for securing the tube - such as a cover
plate are al so not necessary, ease of manipulation is inproved and nmounting
can be perfornmed by feeling - With the hands in darker.confined | ocations
thergfore | eading to advantages in ternms 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 enbedded in surface 2 of insulating base 1 as a
result of being covered with the tube as bases 7A of bent pieces 7 of

t he above-nentioned narrow conducting strips 6 (FUS bar;) arﬁ mzertedh '
into slits 5a formed. in projecting wall 5 of insulating base and are he
by said proj ecﬁ%g}vﬂklbe EHHJSEﬂlooﬂi fram the feregoiagsdegcription; etheand r enoved

f f I ting pigces 12. reover,, there is no defQrmation of
dirgg} écggﬁﬁ?escg'?hﬁgv(rﬁdt}_ﬂqbgoﬁe’f F%%Lﬁ%%‘lnrgr @rj\;??lfa(;&:#a:sa g(ra E’E‘ﬁ?cﬁ Zzets h?t e
[ ti ertl r ) 1_ad ,
1[3f'tjhelr ng}elégir}g ;/tr@uﬁt;)og?ﬁ%ﬁﬂgﬁdwg@hegyaBﬂ¥8rt [ gn }nt o] fglmal e _co?n_e(;t |dn]9 r
[ 12, the t &lacaly: ngcLs on. stateqea VQra mai nt ai ne o]
g.l legﬁz peri od xhﬁ?rr%l?et hhes%grgeg'uﬂi ﬁb‘%Fn tp'lg ﬁﬁ ﬁ’&‘ngae’& (] present

i nventi onjocking Blojections 3 from the front of insulating base 1,
resilient locking piece 4 becomes horizontal due to the force of
y the lower surface of 'tub'e 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 ¢ourse of this insertion, as narrow conducting
strips 6 and bent bases 7A are insefted and ‘supported in slits
5a of projecting wall 5, automatic mounting can be performed
easily and assembly yield. is satisféct_ory, ihus resulting in the
first effect of the present invent.i.ox_l. |
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.



The follow ng provides an explanation of a second enbodi nment of the present
I nvention. A second enbodi nent of the present invention will be described
with reference to the drawings. Firstly, the basic conposition of the
present invention consists of two guide walls 301 havi ng opposing piece?*
201 on their upper portions, and-aRol east one resilient |ocking piece 401
formed on the surface of insulating base 101 nade of plastic as indicated
in Fig. 1B. Bent pieces 701 are provided by being forned and bent nearly in
parall el on, for exanple, the ends of narrow conducting strips 601 in the
shape of narrow netal bands as indicated in Fig. 1B, which are used by

i nserti Mpreodef, ince iothet i mentliers fmm\s'edatin'gn théie tubgi t wiichal direction
in projecting wall 501 provided:in an integrated manner on the upper

sur f aceabfa SHvEri plate aafﬁnglsbaﬂﬁt mecessaryndeaset of manipujatio. is n addi ti on,

bases 701A of $al d, bent Rpieces 701 are inserted in the manner descri bed
above i HBBrayed anghimgupting,can nbe; perforgedaby Sealingdwith cthgs i ndi cated in

"o o220 O ob R JSBEToRR Mot gl = ¢ bent s
" Such acERPTREES "0 Yedhs o Bhaty @H‘%“agsaﬂsﬁg?fn" 9“3%%@}55 &t ached and
ocks 1 8f orROprsent ‘?Hvéﬁtign |
In addmon, in the present invention m partrcular, _

together with bemg able to protect the upper portron of |

another BUS bar embedded in surface 2 of msulatmg base .1 as

a result of being covered w1th the tube | as bases 7A of bent

pieces 7 of the above-mermoned narrow conductmg stnps 6

(BUS bars) are mserted mto sllts 5a formed in pro_]ectmg wall 5

of msulatmg base 1 and are held by sald pro;ectmg wall 5 bent

pieces 7 can be easrly inserted and removed from female

connecting pleces 12. Moreover, there is no deformatron of

displacement of bent preces 7 resultmg from ‘external force

such as that resultmg from insertion and removal ‘In addmon u

since bent pxeces 7 are further securely supported and frxed by

insertion into female connectmg preces 12, the electrxcal

connection state can be favorably mamtamed for a long penod

of time, thus resultmg in the third effect .of the_ present

invention.



-~ 22 - insulating base 101 as indicated in Fig. 6B via the state indicated
in Fig. 5C by neans of resilient |ocking piece 401 through | ocking edge
1001 between sai d guide walis 301 as indicated in-Fig. 1B The el ectri cal
connettor device of the present invention is then finally conposed by
conprising mal e engagi ng nenber 131 equi pped with femal e connecting pieces
121 as indicated in Fig. 3B and Fig. 2QB_i nto which said bent pieces 701 are
inserted as indicated in Fig. 6B, Fig"” 7B and Fig. 8B within said tube 111.
Furthernore, numeral 171 in each of the draw ngs denotes | ocking tabs for

| ocki ng femal e connecting pieces 121 within mal e engagi ng nenber 131 as
indicated in Fig. 6B. Numeral 141 denotes |ead w res having an insulative
covering conne foldowing | proyides an exphanation 0f1apgeedniths of press fit
connectors 181 as indicated in Fig, 6B and Fig. 7B. Nunerals 151 and 161
denot e coﬁ@@@ﬁ&"éoﬁ@aa@ pBRESEBhSITVENtISt 1 cti ng connection orientation

by JE TR e N
YL B gcABH R SRR 18 s Ophgspgag g rorer 108 ey be i
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 -lockihg 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 ih 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 501a 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

-~ . ’



-23- the upper. surface of insulating base 101 and the position at which
guide walls 301 are forned should be determ ned accordingly. In addition,

al t hough the previous explanation has been in regard to the exanple in  ;
whi ch two each of narrow insulating strips 601 and bent pieces 701 werée"
provi ded, 1 each or a plurality of 3 or nore each may be arranged on

i nsul ati ng base 101. The nunber of2peonl e connecting pieces 121 as well as
t he shape of mal e engagi ng nmenber 131 and cylinder 111 should then be

sel ected corresponding to that quantity. As the electrical connector device
of the second enbodi ment conprises the above-nentioned conposition, after
inserting narrow conducting strips 601 fromthe separated state as

i ndi cat dasulatinggbase §(H: @ssindigated1in Jrigpr®B cviai the \§4ate 501 as indicated in

Fig. 2B, when , tubg, 11 s pushed [n beitween the | qwer ges of opposing
i Sces indiaied B BisherCobyt MseaSop! JesienhaORking Pifse e i ght o
I nsul atipg base 101 as j ndi ed in Fig. .9C resilignt,hdocking piece 401
becones A "fg'bﬁpﬁ 1%65459 tlﬁ?@tlf %Féﬂeﬁ? VHE'HB %ﬁﬁ? a%é:f)o‘fs tube 111 that
i s appli.ed. efpportion of the inclined surface of said resilient :
.l ocking 1§&§tcagec£gﬁ F&Qoggosi tion to its resilient force. After becom ng
horizontal, tfffe &ldctitdl2E6néctdf! device of the present invention is

then finally composed by comprising male Engaging_ member

131 equipped with female connecting pieces 121 as indicated u
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 cb_nvex- and concave portions for
restricting connection orientation which are formed on cylinder
111 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



- 24 - resilient |ocking piece 401 engages in the manner of a clicking
action with the inner surface of |ocking edge 1001 of insulating base 101
due to the resilient force of:said resilient |ockii#g:piece 401 as indicated
in ﬁrg 6B. Thus, tube 111 is able to be attached by snap-fitting to

I nsul ati ng base 101 with a single | ocking action as indicated in Figs. 3B
and Fig. 6B. During this insertion. pgses 701A of bent pieces 701 of narrow
conducting strips 601 (BUS bars), which are arranged and fixed on

i nsul ating base 101, are inserted in advance in slits 50l1a forned in
projecting wall 501 of insulating base 101 as descri bed above. As bases
701A are held in said projecting wall 501 as indicated in Fig. 5C,

i nsertionthé upper Sdarffacenobdnsgelatingmbasenbdi hand thekpogition datati ¢ nount i ng
easy. Thus, followi ng the above-nentioned insertion, bent pieces 701 are
nei t her dsfhicheguide dvalls :3QH are farmed: should the dieterminedsul ts such as
during insertign and renoval of fenmale connecting pieces 121 within tube
111 as |saFﬁ9T¢Eﬂ§M in Fig. 7B and Fig. 8B. Narrow conducting strips 601

can then be co necég.d to a extaﬂrn'é% circuit via bent lheceg 701, female
connecting pi ecBs? lp%da thoug RIgyious explanation een

in regard to-the example in which two each of narrow

insulating strips 601 and bent pieces 701 were provided, 1
L each or a plurality of 3 or more each may be arranged on -
insulaﬁng base 101. The number of female cohnecting pieces-
121 as well as the shape of male engaging member 131 and
cylinder 111 should then be selected corresponding to that -
quanuty

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
horizbntal 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



- 25 - Fig. 4B and Fig 9B are respectively, a perspective view and
cross-sectional view of other enbodi nents of tube 111 of the present

i nvention. In addition to utilizing the edge of -a hole opened in the | r-
surface of tube 111 as the | ocking edge 1001 of the enbodi nent indicatéd

i n above-nentioned Fig. 2B and Fig. 5C, hole 901A is provided in the bottom
portion of tube -111. In additigny,the embodinents indicated in Fig. 10B-
through Fig. 13B indicate still otﬁer enbodi ments of the present invention.
Firstly, in the enbodinent indicated in Fig. 10B, insulating base 101 is in
the formof a flat plate. Together wth narrow conducting strips 601 being
bent flat and inserted into the narrow slits 50l1a of projecting wall 501 as
i ndi cat reilientt bockingnpidcegdOd, ehgages i ltheomdmmer pf exadickifigare i nserted
and supported in wide slits 501 a. Next, in the enbodi nent indicated in

Fi g. 1ll&tiemwgwithetheinnenasurfacec ofdlonking edge dOM ofwimsitlating ar r anged
flat on insul ati ng base 1, .being bent and formed while still flat as

i ndi cat base dOdhiduestorthei msilient force ofasaidaresilienvlogkingg strips'6  and

shal | ovpipee 40%as” indlcpied, i Hidg 6B | Thus, ~ tube 111 15 able to o
. be attached by snap-fitting - o '
to insulating base 101 with a single locking action |
as indicated in Figs. 3B and Fig. 6B. ' - N
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 tybe 111 can
be perforfned 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 rermoval 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,



5. - 26 Moreover, in the enbodiment indicated in Fig. 12B, together with
a pair of opposing narrow conducting strips 601 bei.ng arranged upright with
respect to the surface of i'nsulating base 101, thése- upright narrow
condwtting strips 601 along with bases 701A of bent pieces 701 are inserted
and supported in narrow slits 50la. Finally, in the enbodinent indicated in
Fig. 13B, bent pieces 701 are nmade -u@®S ght by bendi ng narrow conducti ng
strips 601, which are arranged flat on insulating base 101, in the manner
indicated in this sane figure. Together with bases 701A bei ng supported
with narrow slits 50la, narrow conducting stri ps 601 are inserted and

supported in wigde sldts urtherm)r ese ot her enbodi nents,
Thote porti ons Fifi B (A T8 9Bt FEMPSRiYEITna BSRBORIVE: HeW st ne
previ ousl e 0 c d iong43s in the
basi C enbé&gngﬁééé)%gug V?&P gkg g*ﬁrsggﬁ%’?ﬂ gt%%/eg %he ?llgnt portion

I nsul atyeng, e | e 1 111 can
be rem)vegJ fr ﬁss atl ngtbgse @V\?Bgfﬁjﬁj?ﬁl Hgi"éi%q'éé %% %Ilklﬁgnt | ocki ng
pi ece 401 Hgle %H?ﬁ:'dt i tHeO 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. 10B,
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 501a.

N 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 whilé. 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 supportéd into wide, shallow slits 5a  of projecting wall

5.



resilient force with a screwdriver or simlar tool

t her eby
edge 10

provi ded on tube .
enbodi nent of the present .invention.

in front of that gap,

facilitating replacenent during a failure. - 27 - In addition,
Fig. 5D indicates an enbodi ment of the present invention in which Iocking
is provided on insulating base 1 and resilient |ocking piece 4 1Is

11. The follow ng provides an explanation of a third
By inserting the bases of bent pieces

of narrow conducting strips (BUS-ha&)* arranged and fi xed on an insul ating

base into slits formed in a projecting wall on that insulating base,
bent pieces are able to be held in the projecting wall

the -

by their bases. This

prevents the bent pieces from being deforned or displayed by an external

force such adMonheaveresinl thexcerbodimentgndicatechdd Figl d2Bgved from the

femal e connecting pieces. Wen a  tube is pushed onto. the front of an

i nsul at itagethesewith 2 ipair
I nsul ati ng base,

and t he

Rf Arpesing arrew copducting; sWip%i0kdges of the
etween a resilient |ocking pigce,of the tube

the gap .
beipgcarrang rPBﬂSBt bYithh ZesRatetapibe; surfage; pE indulatiRg surface on

e bottom St Ghess daight b QIR SEY S0P BadEot ! N9 edoe o

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.



base in opposition to the resilient force of said resilient |ocking piece.

After this gap is narrowed, t|
in tthe manner of a clicking-action with

proj%‘éti ng edge of the insulating base as a result of the tube
to be pushed onto the insulating base. Thus, the tube is able to
attached to the insulating base by snap-fitting with a single |ocking

action.

bars are held in advance in the slits of the projecting wall by t
as stated above, automatic nounting beconmes easy. In addition, the bent

pi eces are further securely supported and secured as a result of being
inserted in feral addisiolgcFigig5P dndicatéhanf embodimgnprofiithes an expl anati on
of a third enbodi ment of the present invention with reference to
dr awi ngs. PrEsent| ynvemtiondpi whichpleskingnedge t He isr pravidednonnt i on consi sts
of a pair ,of rail edges 402 forned in conbination with the upper _
of a pair iBsulatngnd3seob and,residignsJacking pigee 4risppepwidedngnedge 202 of
i nsul at i ng, base 1(1% which is . - T

ube -

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 wdll 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

the end of the resilient |ocking piece engages
-28- the inner surface of the

conti nui ng
be

In particular, during this modihttng, as the bent pieces of the BUS

hei r bases

the

portions

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 iOck'ing

_piece. After this gap is narrowed, the end of the resilient

locking piece engages in the manner of a clicking action with



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 al ong 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 forned nearly

parallel in between said rail edgezg402 on the end portions of, for

exanpl e, narrow conducting strips 602 in the shape of narrow netal bands
arranged on said insulating base 102. Mreover, opening 802, through which
sai d bent pieces 702 pass as shown in Fig. 17, and grooves 902, which
engage wi.th said rail edges 402, are respectively fornmed as indicated in ,
Fig. 15the igneysurface of “the; projecting,edgeaof (e mslatipgabase such as Nyl on

66 possessing ipnsulatin roperties, ,which,is attaghed tq said insulatin
basg 1088 & r%ﬁuﬁca% é&iei-%ﬂﬁ?@? £entnying Jo bg pyshed, ntg; a?"esi lient |ocki %g

Cage. 20msaliing Hased, g, 1 oAb inchfls, 19 RSB IE B8 0 D That
Celectri fbiaBhRCbed S Fhab e S mpoarment o T
with a single locking action. o a

In particular, during this mounting, as the bent pieces of
the BUS bars are held in advance in the slits of the projecting u
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 pro_jécti_r_i__g 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



then finally conposed by conprising nmale engagi ng menber 132 equi pped with
femal e connecting pieces 122 as indicated in Fig.,..16 and Fig. 18 into which
sai ¢ " bent pieces 702 are inserted as indicated in Fiig. 19 within said tube
- 17%, 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. Furthernore, nuneral 172i115§uj|of t he draw ngs denotes | ocking
tabs for |ocking fenmale connecting pieces 122 within mal e engagi ng nenber
132 as indicated in Fig. 18. Nuneral 142 denotes |ead wres having an

I nsul ative covering connected to fermal e connecting pieces 122 by neans of
press fit conp qQrs 182 as |na|cated I n and Fig. 20

Nuneral s P59V _“EBZaHeHb‘PSr@S vEAnAGE EBnéaWJfﬁg?t‘?igHQs 8tngst i cting
e e
oe ! g ool BYFARIOHE Buihel B oL BARBRROZ g 12 ™ e
expl anat i %dh%rﬁﬁﬂg bf) $69%xdAniple! HarfoWwBOAdRE NG %ﬁs“'ﬁoﬁa?ﬁ of narrow
. the shape of narrow metal bands arranged on said insulating
base . 102.

L 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 fesilient 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 indicéted 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



Insul ating strips 602 and bent pieces 702 were provi-ded, 1 each or a
plurality of 3 or nore each nmay be arranged on insul ating base 102. The
nunber of fermal e connecting pieces 122 as well as the shape of nale ;
engagi ng nenber 132 and tube 112 shoul d then be selected corresponding to
that quantity. - 31 - As the electrical connector device of the third
enbodi ment conprises the above-ne hiqned conposi tion, when grooves 902 of

t ube 112 are pushed onto rail edges 402 in conbination with notches 302
fromthe front of insulating base 102 as indicated in Fig. 15 and Fig. 17,
the gap between resilient |ocking piece 1002 and insul ating base 102 is
narrowed due to the force, of, projecting edge, 202 of said notches 302 that

i s applslits $02a f said preigctingr wall 502 as indicated sinydigs 19a88dr esi | i ent

| ocki ngr,_,pi ec.)e 1002 in opposition to its resilient force. After narrow ng,
the end®urf/ace of said resilient |ocking piece 1002 engages in the manner

o ST AR Snt! Wbl | U9 i bR S5l SRR, o005 202,90
LSRR ke bk HoC Th ke i, YomBiig s 12 15 20l to be
within male engaging member 132 as indicated in Fig. 18. ' '
Numeral 142 denotes lead wires having an insu_léiive covering |
connected to female connecting pieces 122 by means of press v‘
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 weré'- 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.



singl e locking action as indicated in Fig- 16 and Fig. 18. During this

i nsertion, bases 702A of bent pieces 702 of narrow conducting strips 602
(BUS” bars) whi ch are arranged and fixed on insul daing base 102, are
insérted in slits 502a forned in projecting wall 502 of |nsulat|ng base 102
as descri bed above. As bases 702A are held in said projecting wall 502 in
advance as indicated in Fig. 15 and ¥ g= 17, - 32 - insertion of "tube
112 can be performed snoothly, naking autonmatic nmounting easy. Thus,

foll owi ng the above-nenti oned insertion, bent pieces 702 are neither

def ormed or displaced by the external force that results such as during

LQS?LBE cat §§d| AFR elberigs 'cén%‘%é SRUEVRS b FRLFY, fﬁwﬁedéﬁgﬁ&anltl hen
oi eces 192 and | o0 sERRHiOeh 5 Sttt ilind iposiin. W 20 hr ough
Fig. 24 i ndpoate gid|dr okbe er@@ﬂ a5 st 'Gifo P lfgesragat . Firstly,

in the e |rrent catedln narr ow conducting strips of the

?lrjlg\tjleatn?zg ogxggi'laﬁ'@ﬂo‘%rl’ﬁnﬁoﬁh%sbﬁm fromh a2 TG bF 2instiAting L Basesur face of
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 prdjecting 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
N 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 arré.nged
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,



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 enbodinent indicated in Fig. 22, toge\t‘per?
wi th narrow conducting strips 602, which are arranged flat on insulating

base 102, being bent and fornmed while still flat as indicated in this sane
figure, these flat narrow conduct‘l'rﬁgstri ps 602 and bent bases 702A of bent
pi eces 702 are inserted - 33 - and supported into wide, shallow slits

502a of projecting wall 502. Moreover, in the enbodi nent indicated in Fig.
23, together with a pair of opposing narrow conducting strips 602 being

arranged uprjght with resp i to the. surface,of insulating.base 102, these
upri ght IASETUAN Hndutubag if i 6an cbo peréarmed: smogthly,7 BB bent pieces

702 are inserted and supported in narrow slits 502a. Finally, in the
enbodi n@r‘?tmm}cca'?@&n?“{)&giifsy24, bent pieces 702 are nade upright by

bending nar o b ARg & PSR Te RoBEARRS g 2 on neutating
7027 beiige SUPRY UaE BidhaF o> GiORRsplAGEd By R WRkeR# St T T ps 602 are

.inserte supported 1n w
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. - - - o

Narrow conducting strips 602 can then be comnected to
an external circuit via bent pieées 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



I n addition, although the .previous explanation has discussed the use of an
i nsul ati ng base having an, L-shaped cross-section for insulating base 102 in
each(of the above- nentioned enbodi nents, insul ating.base 102 may sinply be
a plafte as indicated in Fig. 26. In this case, projecting edge 202 which
transverses notches 302 internedi ate,to_said notches 302 may be securely
attached in either an integrated or % parate manner to the rear side of

i nsul ating base 102 as indicated in Fig. 26. - 34 - The insertion and
attachnent of tube 112 onto insulating base 102 may be | ocked in the

not ches 302 of said insulating base 102 by providing resilient |ocking

Tent foned pro} SoF e etoe SHacootalon NI S0P P BRI Wl T Sir T ace
of tube 1BD2Furthernore, in these other enbodi nents, those portions which
have been denoted with the sane nunerals as the previously described basic
enbodi ment dendfleredwersdne tipprembodiment dndivatddhdnc Fegh @3, nent . Moreover,
tube 112 can be easily renoved frominsul ati ng base 102 by pushing on the
rear surfaegetheri with & ipair mofs opposing, narpowi conductinghstripssi602nt force of
' 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
L 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.



resilient |-ocking piece 1002, thereby facilitating replacement during a
‘failure. The foll ow ng provides an explanation of a.fourth enbodi nent of
the present invention. By inserting the bases of dent pieces of narrow, y
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 projectiddg=wal|. This prevents the bent pieces
from bei ng deformed or displayed by an external force such as that --35
- resulting frombeing attached and renoved fromthe femal e connecting
pi eces. In addition, when a tube is pushed onto the front of an insul ating
base betweenTHy linSéttidms and @@ARhARNLOBf W thib@ NALIAM dritot hat i nsul ating
base by aligning the grooves on that tube t he gaps between resilient
| ocki ngimdilacing Obased 02ulpray bendotked inutiee rotehesr302vof baid he force of
said grooves applied to the inclined surface of said resilient |ocking
pi-eces imsulptingi base 102 thye providingntresibliend bdckingdpiecs 11002, | ocki ng
pi eces. After these gaps are narrowed, the hook portions of said resilient
| ocki ngwhicbesesiigntly engages muithethefuppen iportiag aft theh ablovie-t he front end
. surface of t.hedgrooyes, of . N

mentioned projecting edge 202 as indicated in Fig. 27, on the

lower surface of tube 112,

Furthermore, in these other embodiments, those ﬁortions
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. o

By. inserting the bases of bent pieces of narrow
conducting strips (BUS bars) arrangéd 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



the tube as aresult of the tube continuing to be pushed onto the

i nsul ati ng base. Thus, the tube is able to be attached to the insulating
base by snap-fitting wi t h a, S|ngle | ocking action;:I:n particular, during
this unting, as the bent pieces of the BUS bars are held in advance in
the slits of the projecting wall as stated above, automatic nounting
becones easy. In addition, the bent-p3%ces are further securely supported
and secured as a result of being inserted in fenmal e connecting pieces. -
36 - The follow ng provides an explanation of a fourth enbodi ment of the
present invention with reference to the drawings. Firstly, the basic

Fesi 1 ent %s@fzfrlé;iﬁoﬁgb@&hﬂhaﬁﬂ?@ hd, PambTed BOFE. o ToRlsTR S s of
notch 303 QR&RRtin g s.203 of plate-shaped insulating base 103 nol ded
fromplastic as | |cated in Fig. 28 and Fig. 29. Narrow bent pieces 703

Lo 00 s e s 52p g oou s e
i nsul at i narPdasulhtingh dase chbétwedn trafl gidesofincasmbinationdgdch 403, and are
. 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 1is 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.



formed nearly parallel in between said rail edges 403 on the end portions
of, for exanple, narrow conducting strips 603 in the.shape of narrow neta
bands arranged on said insulating base 103. Moreaver, opening 803, thr§%gh?
whi ch sai d 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 riadt® df heat -resi st ant pl astic such as
Nyl on 66 possessing insulating properties, which is attached to said

i nsul ating base 103 as indicated in Fig. 30 and Fig. 34 by | ocking as
indicated in Fig. 33 with said insulating base 103 by - 37 - means of

resilient lo pggf@!&gﬁk%% iaﬁd.bggia?ﬁtidﬁ. %Ega. fSuth @ the state

indicated in cal nnect or devVi ce of this enbodi nent

then 11 "éinbbdfABRPSGE MY poERntS iMErtRl® WIIAGEACHREPRS dids equi pped Wi Lh

femal e connecting pieces as Indicated 1n Fig. 33 and Fig. 34 into which
said.benar§W@§%§_703 are inserted as indicated in Fig. 34 and Fig. 35
within said tube 113, together with bases 703A of said bent pieces 703
bei ng hel d tiBirstly, ithes basicpicongpasitionwef |18 dmbodimentf slits 503A as
.indicated in Fig. 29 and Fig. 32. Furthernore, nuneral 173 in each of the
dr awi ngsconsists 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 ﬁlate-shaped insulating base 103 B v

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 's_hown 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



denotes | ocking-tabs for |ocking fermal e connecting pieces 123 wthin nale
engagi ng nenber 133 as indicated in Fig. 30. Nuneral 143 denotes |ead wires
havi-ng an insul ative covering connected to fenal e .connecting pieces 123 by
means” of press fit connectors 183 as indicated in Fig. 33 and Fig. 34.
Nurmeral s 153 and 163 denote convex _and concave portions for restricting
connection orientation which are forméd on tube 113 and and mal e engagi ng
menber 133, respectively, as indicated in Fig. 30. Furthernore, tube - 113
may al so be that in which a | arger opening 803 is fornmed. Mreover, tube
113 may be cylindrical, and corresponding to this, -

O o SRRREL RN JbPR il oS b g 0% L

exanpl e i ”Vlw‘ﬂﬁé‘gw@ 6ok at@ﬁ 1 gw 1nsu| ating strips 603 and bent pieces

703 were provi each or a pl 'ty of 3 or nore each nmay be arranged

25 the shape of T hg) e T T aar R o then bo
sel ected cieheThEUIHY "eorhPosetibyluédtnpriding 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 S03A

as indicated in Fig. 29 and Fig. 32.

Furthermore, numeral 173 in each of the drawings
denotes loclging 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,



As the electrical connector device of the fourth enbodi nent conprises the
above- nenti oned conposition, when tube 113 is started to be pushed onto the
front of insulating base 103 between rail guides 403 in comnbination wth,
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 |ocking pieces-403A an ube 113 are narrowed by the force of
said grooves 903 applied to the inclined surface of said resilient |ocking
pi eces 403A in opposition to the resilient force of said resilient |ocking
pi eces 403A as indicated in Fig. 31(a). After these gaps are narrowed, hook

portions of said resiligent ckin | eces 403A en e,in the manner of a
cli cki MAlGCENEALIRE: H‘%@ereﬂbgsmq‘yg &7 GeoshaRre of & §9ﬂ9“903 of tube 113

as a result of tube 113 continuing to be pushed onto. insulating base 103
as i ndfB8€ed in Fig. 30 and Fig. 31(b). Thus, tube 113 is able to be

attached to hnga@g&&geiﬁéﬁsﬁo&%@@ﬁ%ﬁgég*ﬂggmlbﬂ i‘la§i pgéﬁ: | ocking action

as indicated’i 3 ring 'S insertion,

e SRS SR, VAN I0Y SRS urgu £, 003 (5L ),
503a jpsulating 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 = u
123 as well as the shape of male engaging member 133 and
cylinder 113 should then be selécted 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



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 perforned snmpgthly, making automatic
nnuﬁf(ng easy. Thus, follomnng t he above- nentioned.i:nsertion, bent pieces
703 are neither deforned or displaced by the external force that results
such as during insertion and renoval 3 T-enal e 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,
femal e connecti ng pleces 123 and |l ead wires 143. -40- In addition, the

hbodt mon 48K PR s, Eeel YR i *Ta5{ okBhBi oS! T et ed
are bent PSR, Qﬁgéﬁwfﬁﬁ?ﬂﬁhé@ 3 o it RN 0 priL et e
oo o ST, BT SUSYT 11T e RS B9 S7 1"
proj ecti nthase! 10343, nap-ritting
. 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
N\ 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,



Next ,

bei ng bent and forned while still

wal |

in the enbodiment indicated in Fig. 37, together with narrow
conducting strips 603, which are arranged flat on insulating base 103,

flat as indicated in this same figure
these flat narrow conducting strips 603 and bent bases 703A of bent pieTes
703 are inserted and supported into w de,

shal low slits 503a of projecting
503. Moreover, in the enbodi 4¥8nt indicated in Fig. 38, together with a

pai r 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 pi eces 703 are inserted

ndi catd i nitk g7k ehfhadinfenss &s@ﬁ%&z}eﬁtﬁ%y?ﬁ o

conductpy gor hggitcggés,smf &he?r&nﬁ aanesd %’oge rbﬂéﬁil at| ng base 103, in

t he nmann

suppor t {h

and suppor

hd 'S sane |gure

nbodl ment

ng narrow

w th bases 703A being
?‘y grrow slits 503a, narrow conducting strips 603 are inserted
d I'n wide slits 503a. Furthernore, in these other enbodinents,

t hose porthF&sub G lthe ceribediménoindicated inFigaBs, theeral s as the

. previously descri bed basic embodi nent denote the sane

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.

F



portions as in the basic enbodi ment. Mreover, tube 113 can be renoved
from insulating base 103 by ‘spreadi ng apart resilient |ocking pieces 403A
in opposition to their resilient force with a screwdriver of sinmlar tool,
t herwby facilitating replacement during a failure. :The follow ng provides
an expl anation of a fifth enbodi nent of the present’ invention. A fifth
enbodi nent of the pr-esent inventior Wi |- be described with reference to the
drawings. Firstly, the basic conmposition of the fifth enbodi nent consists
of guide rail 304 in the shape of the letter [err] and at |east one
resilient |ocking piece 404 formed on surface 204 of insulating base 104
made of plastic_as_.jndjcated ip Fjg. 1C .. - .42 - Bent pieces 704 are
provi ded by bei Fgailys ning t %cP'BBﬁglm%‘&tr npdicated, ig| Fig. Bb; Bent exanpl e, the
ends of nar.sow c uctin trips 04 in the shape of narrow.netal bands as
i ndi cat ed PWCES g.? CareV\Hﬁ a‘r‘E"&EEé’%gb?W@QSt NATFOW, cCPRdUCHNg 1, 5|t s 504a
provi ded ij.the ngj i di t I n._proj .l.ng | | 4.provi ded near
the endi ngﬁﬁl(t?l npggb%égﬁd%ﬁh#@&?&q c@fh%&n 'ﬁh@ghﬂﬁe’ﬁg rm}gel f said
 nsulatl NG Htantld ANiLRRAC th othil "sdthé- fighre.' " THRUA With 2Bses” 044 ©f
sai d bent preces 47are
703A being supported by narrow slits 503a, narrow conducting
strips 603 are inserted and supported in wide slits 503a.
W 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 "in‘sulating'
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.
N 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 létter = and at
least one resilient locking piece 404 formed on surface 204 of

insulating base 104 made of plastic as indicated in Fig. 1C.



inserted in the manner described above |nto slits 504a of. said projecting
wal | 504 and held as indicated in Fig. 2C and Fig. 5E. Nbreover, opening
804, through which said bent pieces 704 pass as shown in Fig. 5E and gQuide
grooves 904, which engage with said guide rail 304, are forned as indicated
in Fig. 2Cin a tube 114 made of heat-resistant plastic such as
Nyl an 66 possessing insulating progpgriies, which is attached and | ocks into
position on said insulating base 104 as indicated in Fig. 6C via the state
indicated in Fig. 5E by neans of resilient |ocking piece 404 through

| ocki ng edge 1004 as indicated in Fig. IC The electrical connector device

ﬁLn%ZE 134 oBEREpRirRR ROF R Sreeidect B Peie tartich 4rdl enle.c eS”?EgL.”S
3C ' 6

ol cat DSty 0 SEEUENIG Rk SlfiHIer RECEde be blmow L T "1, 7S

Fur t her gBh Aucg®itips! 604' in Site" sggﬁeh@f HattbROmlST Yeids' agki ng tabs for

| ocki ng nnecting pleces w thin mal e engagli ng nenber 134 as

Lo ikt n P, Orafinl i, dss0(ng hasding g Magan oy ve
connect gligs 1504 aprovideitind thé longitudingndifécdion’Gn Rwofecting
wall 504 provided near the ending points of said guide rail 304
on the upper surface of said insulating base 104 as indicated in o/
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. 2 C and Fig. 5E.
Mbreovcr,_ opening 804, through which said bent pieces
704 pass as shown in Fig. SE, and guide grooves 904, which
engage with said guide rail 304, are formed as indicated in Fig. 2C in
a tube . 114 made of heatfresistant'plastiCHSuch,as Nylon
66 possessing insulating properties, which is attached and locks
into position on said insu_laﬁng base 104 as indicated in Fig. 6C
via the state indicated in Fig. SE by means of resilient locking
piece 404 through locking edge 1004 as indicated in Fig. 1C
The electrical connector device of the fifth embodiment
then finally composed by comprisfng- 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



54 and 164 denote ,convex and concave portions for restricting connection
orientation which are formed on cyli‘nder 114 and and mal e engagi ng menber
134, -respectively, as indicated in Fig. 3C. Mreover, tube 114 may be
cyl Nadrical, and correspondi'ng to this, male engagi’ng menber 134 may be in
t he shape of a hollow tube. [n addition, the shape ‘of the upper surface of
I nsul ating base 104 and the position_ at which guide rail 304 is forned '
shoul d be determ ned accordingly. Tn434dai ti on, al t hough the previous

expl anation has beenin regard to the exanple in which two each of narrow
I nsul ating strips 604 and bent pieces 704 were provided, 1 each or a

plurality, of 3.or oot.e h 4 a d ong.ns ti. basg 104. The
nunber ofmlsﬁﬁﬁﬁeascb?fi@ﬁ&l%ﬁﬂ' ﬁé’cgg:’aﬁ'g-‘nﬁ an‘{l]ﬂg'ask\‘ié‘flﬂggssﬁl e shape of
mal e enga&'lﬁ dgrlerrrﬁg 134 and tube 114 shoul d then be sel ected

- correspon g 0 ! quantity. As the electrical connector device of the

fifth enbodi nep{mﬁg?m&aewa@b 18- fEHdcAN Y D ESiwings. after inserting

narrow conducting strips fromthe separated state as-indicated in Fig.
1C into s§éhstesOrbekehg PfabisCféi NBcKiNg 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 insﬁlating base 104 and the position at
N 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



504 as indicated in Fig. 2C, when gui de 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 |ocking piece 404 becones horizontal dues
to the force of the lower surface of tube 114 that is applied to the ™7
upper portion of the inclined surface of said resilient |ocking piece 404

I n opposition to its resilient force. After becom ng horizontal, the end
surface of said resilient |ockind 6ﬂeCe 404 engages in the manner of a
clicking action with the inner surface of |ocking edge 1004 of tube 114
due to the resilient force of said resilient |ocking piece 404 as indicated

in Fig. . _Th tube 114 i le to be attached, b -fitti t
| nsul ot Aag BAcHSNoa e, SapS G svalscrrEaging: mAmbet | T Gk i n Fi gs. aC

d Fit. 45 - ' | Syl ti b 704A, of bent pi 704
g? nalrro!/:vgggndu {‘l"né'%‘!'w&@&goﬁgl(%ygg% ;53’%%93&&?& etoy b gﬁgegnangl fe;:>e<Zd on

i nsul at'k1 quﬁ?ﬁp 104, are-inserted in slits 504a forned in projecting wall
504 of I*nsulati'ng base 104 as descri bed above. As bases 704A are held in

00 1 S0 e SBAA cORABRR SeyBCht st gt on o
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 pushe& onto guide rail 304 from the
right of insulating base 104 as indicated in Fig. SE, resilient

locking piece 404 becomes horizontal due to the force of the

lower surface of tﬁbe 114 that is épplied 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 ablé' to be attached by snap-fitting
| | | to insulating base

104 with a single locking action as indicated in Figs. 3C and Fig.

6C.



géasy. Thus, following the above<nentioned: insertion, bent pieces 704 are
nei t her deformed or displaced by thé external. force that results such as
during insertion and renoval of fermal e connécting pieces 124 within tube
114™ds is indicated in Fig. 7C and Fig. 8C. Narrow conducting strips 604
can then be connected to an external circuit via bent pieces 704, fenuale
connecting pieces 124 and lead wi+egs5144. Fig. 4 C and Fig 9C are
respectively, a perspective:-view and cross-sectional view of other

enbodi ments of tube 114 of-'the present inventioni#:In these enbodi nents,
114 is used as

the edge of a hole opened in the | ower surface of tube

and Fig. s Dutings thid" G0 BRNes TOLEL 6F, e CRRERS, TR of

nd Fig. ! ks s _ e
Firoily, TATOR:COBRLRRRTsflgs 603 THUSTRREDTIRRRC ark
rai s 30dpy ket ndilnge

piece or pleces 404 are pro
rails 304ormed in projecting wall 504 of insulating base 104

Adng

ned Fig. 2C

in Fig. 10C
nt invention.
h 2 guide

bage 10611aRé | idgefteacin Gits! spaa i ent | ocking

ed on both sides or one side of said guide

described above. As bases 704A are held in said projecting
wall 504 in advance as indicated in Fig. SE, 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. 4C 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.



In addition, in the enbodinent 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 sane figure, bases 704A of bentvv
pi eces 704 are inserted and supported in wide slits 504a. Next, in the ¥
enbodi ment indicated in Fig. 12C, together w th narrow conducting strips
604, which are arranged flat on né@l ating base 104, being bent and formed
while still flat as indicated in this sanme 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,
' n the embod e Bdiith 1he dmBoliidients® indicat A" FYg! hoEpalr of opposing
narrow conducting strips 60 elrng arranged upright“wi th respect to the
surface tﬂ?oﬁgﬁul?%t.' PIDDIRdIcARY still tfiet rhBbBEienfs0wf caigduct i ng strips 604
al ong - 47 - th bases 704A of bent pieces 704 are inserted and
suppor t esrelsBnfiainegndbnt s 504a. Finally, in the enbodi ment indicated in
Fig. 13D, bent pieces 704 are nade upright by bending narrow conducting
strips 604, vRirstlyarie the sngsodiment ondicated an i Rig.b2O€, 1dgether t he manner
.indicated in this sane figure. Together wth bases

with 2 guide rails 384 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'-e_mbodiment 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

~



704A bei ng supported by narrow slits 504a, narrow conducting strips 604 are
inserted and supported.,in wide slit$ 504a. Furthernore, in these other
enmbodi nents, those portions which have been denoted with the sane nunerals
as e previously described basic enbodi nent denote the same portions as in
t he basic enbodi nent. Mreover, if a gap is provided between the front
portion of insulating base 104 and the | ower surface of tube 114, tube
114 can be renoved frominsul ating -bak®k 404 by pughi ng down on resilient

| ocki ng piece 404 in opposition to its resilient force with a screwdriver
or simlar tool in front of that gap, thereby facilitating replacenent

or csont i "sh: PESeS 7R ot Bkl niboed 20085 BoMR0r BRE SAPPORM ot ng base

104 and rqgi bhfdw | Q6 iece 404 is provided on tube 114. - 48
CLAI M5 1. 1 hn é’feéé ri_?glﬁ' connector . device conprising an insulating

base, a proj ectpignyalih He eribotinkiftitatd M FIg. PEID, find cast one
electrically conduc Ing strip inserted Into an associated slit formed in

sai d pr O{Aﬁﬁééw 704 |ared mhadd!| wprighi s Behdihig Chafrowe! dodirdimg openi ng

t.hr ough Ich a bent _ T : _ :

strips 604, which are arranged flat on insulating base 104, in

the manner indicated in this same figure. Together with bases
704A bei’ng suppbrted by narrow slits 504a, narro'w conducting
strips 604 are inserted and suppoi'tcd in wide slité 504a.

Furthermore, in these other embodiments, those portions
which have beeh 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 lockih.g' piece 404 in opposition to its
. resilient force with a screwdriver or similar tool in front of that
gap, thereby faéilitating replacement during a failure.

In addition, Fig. SF indicates an embodiment of the
pfesent invention in :wh'ich“ locking edge 1004 is provided on
insulating'base 104 and' resilient locking piece 404 is provided

on tube 114,



piece formed fromthe or each conducting strip passes, the:tubular menber
being slidable on the top of the insulatinhg base‘to an operatjve position
maki ng contact with said projecting wall, fixing neans reacting between ti e 5
i nsul ati ng base and the tubular nmenbgg to retai mu mrb in st
operati vegposi tion, and a mal e nenber i nsertedl Iﬂmmﬂum menber

and provided wth -at |east oneLAf®sul e connectln pt ece t'o nake

el ectrical contact with the or each conducting strip. 2. A devi ce as
clainmed in claln1&naneleompicgﬂngdomnecnquwﬂexicewmcumprﬂsﬂngg nom t he

I nsul atj ng base, the tubular nenber being provided with side pieces thereon
adapt edt® %ﬂ'ﬁ&’@@ hage &PFHQ%PGCVF%%SPWM ameatdbihanlatdbgr i s

i ded .t t at A device as clained in claim1 and
Sopr | AR aoAEast Bhpelettleal by ondiohing shmim Lnsentadodnbase and

d II | udj |
Dhel Te bt sdob gt ML BE FEERES 1R aaz?éﬁmagtﬂm“‘?ag hQCaﬁafﬁ f:at he'
b at Wi e -
hder s gt Cin SHh1BA° e prERa ded) dr od B, (AR Nkl "y! Bep
-i nsul atpi@c@assrmeapweéné V&erééééht Esnhu@tli mésggéde@hao Its

operative position, the fixing neans being |oca
tubular member being slidable on the top of the insulating

base to an operative position making contact with said
projecting wall, fixing meéns :eacting betweeh the insulating
base and the tubular mémher to :Eet_ain the tubular member in
said operative positioh, and a male member inserted into said
tubular member and provided with at 1least one female
connecting piece to maké electrical confact with the or each
conducting strip. i

2. A device as claimed in | claim 1' and comprising
locking projections upstanding from the -insulating base, the
tubular member being provided with side piéces _thereon adapted
to engage the locking projections whereby the tubﬁiér member -,
is guided to its operative position. "

3. A device as claimed in claim 1 and c_:omprising a pair
of opposed walls upstanding from the insulafed baée and
between which the tubular member is located, said wai_is
including, along their wupper 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



sai d opposed wal | s., 4. A device as clained in clatmi—nwhich-the—
i nsul ati ng base has guide rairls forned on the surface thereof, the tubular

menber having corresponding grooves formed therein f (mlﬂ ﬂu ﬂl'ﬂtmf th
sai'rails whereby the tubul@r nmenber j¢ guided ti it pOWRl i on.

5. A device as claimed in any one of clains 1 to 4 in which the fixing
means corgpereetive I positeoh, | anle NS em@an8NBedhgt NBJatEd PetREERT and
the insul ating base engaging with a | ocking edge on the other of said

t ubul ar rsaakroppusedswalhlsng base. 6. A device as claimed in claim1l in
whi ch the insulating base includes a pair of spaced parallel rail edges
ext endi ng per gendi Al flewiee hasprojlainedg iml IGlajm 4 pdoj ewhich ctye
extending parallel with, but sgaced from the projecting wall adjacent the

ends of tiRSYkAting hase bas guidsrahts foxned ongthel surfacet thereet menber

I ncl udi ng .corres onding rooves formed therein for co-o
rail edg&ah% I e PgEL}P%Yi%Wq%PW“d&QFGW% gﬁﬁ?‘ﬁi’i*&’éﬁfﬁ%‘?t i on,
d ilient |ocki [ whi - t i,th th [ecti d
o ot i FhE Y RRT SR CRRRbRF EPnorid SRAA MOBTaRy (g, tup el b °20°
claimed iy, %@i&%n% @@dif'é’ é§%@v%gggg§?i§ﬂded aperture forned in the

g se SIde edges ©

I nsul atin e oppose ich define a pair of rails

extending per pendi cill gdvide 14 PILIREE ! 1 dRY | ond Nof COES1ME BaLH 431k

which the fixing means comprises a resilient locking piece on

eration with said

— one of the tubular member and the insulating base ehgaging
ﬁith 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 parallellwith, 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 railﬁd;

at the open end of the aperture remote from the projecting



at the open end of the aperture renote from—he proj ecting 50 wal |

defining resilient |ocking pieces thereon, i ncl udi ng

correspondi ng grooves forned therein for co- ﬂ'ﬂwmmmlmﬁﬂ“le rails 7~
whereby the tubular nenber is guided.to its operativie posisti on, the t Bﬂf
menber being retained in its operatlve p05|t|on on the insulating base by

SRR R e s S R
t o andmasbet! 1H6iGA1R4 c@ﬂré%oﬁ&fﬂﬁ%éﬁ& ¥cvieW Therein for co-
opération with the :ails 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 pieceé_with the tubulér
member.
8. An electrical connector device substantially as

described with reference to and as illustrated by the

accompanying drawings.




