ELECTRI CAL CONNECTOR DEVI CE The present invention rel atés'to an &l ectri‘cal®
connector device and, nore particularly, to an electrical connector device
i n which:the base portions of conductor strips bent upwardly froma narrow

conductor strip (generally referred to as BUS bar) are firmy fi Y, sg/
of apertures formed in the bottom of a tubllar insulating nenbe$?§§-§%;$%§(>
particularly, the BUS bar is ﬁﬂﬁg?ﬁ&?éﬁdceﬁ¥E€@8RtBﬁ¥9€ﬁt0”‘S“rface of the
tubul ar insul ati ng nenber and=t ng base menber so

as to prevent the tabs from being defornmed or displaced by an-external

force. Japanese Uility Mbdel Exam ned Publication No. 58-10306 discloses a
connect or “housi ng fhed piretert! hweAtioCAred@ VRSt Ao dH Celdcthechipe .
menti oned above. This known connector housing accommbdates a plurality of

f emal e bi - pol eonhectopaldevdkecarid,! mbréhparticalardygn to panr elecyrdtal
parall el male term nals. The connector housing has a franme which opens at
its upper andcoéomectenddesriccepaini whdchwailes baseh porttdohsyeoheaonducEory

to the longitudinal walls of the frames so as to define a plurality of
terninal recef¥rdPEhiants upwangdvedfgomeas RaREOY acONBIGEATonStRAP

| ower ends of the left and right side walls and on the | ower endg of the
partition wal f{SeRRFaAL¥r Eefgsrefofegas BUS bar) are firmly fixed by way

of apertures forméd in the bottom of a tubular insulating

member. More particularly, the BUS bar is immobilised
between the bottom surface of the tubular insulating member
and the surface of an insulating base member so 'as to
prevent the tabs from being deformed or displaced by an
external force.
Japanese Utility Model Examined Publication
No. 58-10306 discloses a connector housing as a kind of the
electrical connector device of the type mentioned above.
This known connector housing accommodates a plurality
of female bi-polar terminals which fit at their one end on
v a plurality of parallel male terminals. The connector
housing has a frame which opens at its upper and lower ends
and partition walls which extend perpendicularly to the
longitudinal walls of the frames so as to define a
plurality of terminal receiving chambers. Tapered guide
surfaces are formed on the lower ends of the'left and right
side walls and on the lower ends of the partition walls

which are positioned



JSS230590 _ - 2 - out of alignment with the |ower end opening
of the frame. In use, a separately prepared cover plate having a central
bore is fastened by screws to a circuit board in such a manner that a
flange radially extending froma |lower portion of the frame is pressed hy a
p6ﬁ | on ISB2A3SXKbver plate around-tBe-central bore, thereby fixing the
holsing to the circuit board. Thus, the known connector housing requires a
separate cover plate, which nakes the adm nistration of parts difficult and
rai ses the caost of the conpector. Furthernmgre, fastening. of the cover plate
usi ng sGOT alfgnrent jit th thea ?VﬁﬁlﬁgayOPﬁn&nﬁan % e or whga/ithe
mnrkingf§%%%§ is restricted. In addition, it is necessary to use a special-
tool such~as ‘a screw driver. In this known connector housing; it is

I npossible to fix the base portions of strips which are bent upwards from
BUS bars by way of the |ower surface of the housing. That is, the :

arrangerent is fyiolbd Nad 408araPBLySPELBAReR! cHR:CIIGHY HiRAty S pressed,

at a portion spaced apart fromthe ove-mentioned base portions of the
SUTips, dderd DBsrénis ofasbenéapBycecirane’ ol @tciit vodda@nge

provi ded on the housing.
in such a manner that a flange radially extending from a
lower portion of the frame is pressed by a portion of
the cover plate around the central bore, thereby.fiking

the housing to the circuit board.

Thus, the known connector housing requires a
separate cover plate, which makes the administration of
- parts difficult and raises the cost of the connector.
Furthermore, fastening of the cover plate using screws
is quite laborious partidularly in a dark place or when
the working space is restricted. 1In addition, it is

necessary to use a special togl such as a screw driver.

In this known connector housing, it is impossible
to fix the base portions of strips which are bent
upwards from BUS bars by way of the lower surface of
the housing. That is, the arrangement is such that the
upper surface of the circuit board is pfeSSed, at a +
portion spaced apart from the above-mentioned base
portions of the strips, by the lower end of the tapered
inner surface of the flange provided on the housing.

Therefore, the strips are liable to be deformed or



Therefore, the strips are liable to be defornmed or 33—'disp|a6ed by’an
external force. It would be desirable to be able to provide an el ectrical
connector device in which the base portions of strips upwardly bent from
BUS .fmar s provided on an insul ating base arsbpressed onto the surface of the
i nsul ati ng base by a tubular insulating meffbér so as to prevent deformation
or displacenent of the strips, and providi ng neans whereby the connector
can be fixed w thout requiring®a cover plate and screws, thus overcon ng

t he aboveygesgigsggcgaog#ggg akib ﬁaﬂrgggFgEt. According to the present

i nventi of_there i s prov an el ectrical connector device conprising at

| east two ‘el ongat eypargou1eONBECtdis Prabte | e6atkd AbIe +d dBrelide an
i nsul ati ng base made of plastic, the conductor plates each termnating in

end portions sbecbrac8lbednnédtdrddeids 18 WhathdaHe \Wdsk Yporeioaki oF
coriductor strips, a tubular insulating nmenber having a bottom surface
provi ded w t hsgpdrpgsir eppwardleacebemy tthmomei BUSe banducpoovideds ort han
tubul ar insul ati ng nenber being coupled with the insulating base by neans
of at |east ohpsudsitingt base axe apnessedgayity mheesurfdcor odhatbe
connector nenbers adapted to
insulating base by a tubular insulating member so as to
prevent deformation or displacement of the strips, and
providing means whereby the connector can be fixed without
requiring a cover plate and screws, thus overcoming the
above~described problems of the prior art.

According to the present invention, there is provided
an electrical connector device comprising at least two
elongate narrow conductor plates located on one side of an
insulating base made of plastic, the conductor plates each
terminating in end portions which are bent upwards so as to
provide upwardly projecting conductor strips, a tubular
insulating member having a bottom surface provided with

' apertures for receiving therein the conductor strips, the
tubular insulating member being coupled with the insulating
base by means of at least one resilient tab, and a male
engaging member having female connector members adapted to
fit on the conductor strips, the arrangement being such
that the base portions of the conductor strips are clamped
between the portions of the bottom surface of the tubular

insulating member surrounding the apertures and the surface

of the insulating base.



fit on the conductor strips, the arrangenent belné such that the base )
portions of the conductor strips are clanped between the portions of t he
bottom surface of the tubular |nsulat|ng menber surroundlng t he apertures
and the surface of the insulating b -4 - 1n one enbodi ment of the :
invention, the insulating base is prOV|ded with at |east one resilient tab
whi ch projects upwards therefrom and the tubul ar insulating nenber is
provi ded with retaining steps capable of retaining the or each resilient

tab of the iTpSUbAGI MBS EEmedf ®F HKET MRttt 1UH0ILABN indulat Lty ar

i nsul ating nenber is provided with at |east one resilient tab capath of
engagi base t Ds| @weivedgEs walkht het | Nedlsat | Oe bassilhient | tap Ivhivh
appreci ated that the base portions of the conductor strips bent upmardly
from t perdjdetsnr apwaads r thgre friompedniiet tieen thublgped nauletcingf t he

i nsul ating base and the | ower surface of the tubular insulating nmenber
ar oundmeimbepert ar egrovd ded ewdlth ofretalninggeatepshccapablec afibul ar
“insul ating menber and the insul ating base, so that unintentional

def or nEEta4NINgIithe sz ranh sesiddenthdinh @f she @S@ﬂﬁ%lﬂﬁpdes.pl te

application of an external force_such as that force_exerted
PP fternative embodiment, t e tubular insulating

member is provided with at least one resilient tab capable
of engaging with lower edges of the insulating base.

Thus it will be appréciated that the base portions of
the conductor strips bent upwardly from the BUS bars are
strongly clamped between the upper surface of the
insulating base and the lower surface of the tubular
insulating member around the apertures, as a result of the
engagement between the tubular insulating member and the
insulating base, so that unintentional deformation or
displacement of the conductor strips is prevented despite
application of an external force such as that force exerted
when, for example, the female connector members are brought Q_}
into or out of contact with the conductor strips..

In addition, the tubular insulating member is fastened

by a snap fit without requiring a cover plate



when, for exanple, the fenal e connector nenbérs are brought into or out of
contact with the conductor strips. In additioon, the tubular insulating
menber i,s fastened by a snap fit without requiring a cover plate

JSS23059! - 5 - and a tool, by virtue of the engagenent
bet ween the re%$$?%ﬂ§99abs and. t he edge§ & —t he i nsul ati ng base or the
retalnlng st eps nsul at i n The i nvention will be described
further by way?d gﬂﬂ#e VﬁtKiFngrg%c§hFoePH?QEEFWHb MARERIERE ngs i n
whi ch: Fig. 1Are@ﬂ1£égt tBbaranaxphededgpsrsﬂbﬁmmyan@umutxﬁgtﬁ&sélast and

t he secomenb&gé@%% ﬁgn&hgtbpgegﬁ# Rs%%%&%tlm\/e%{ wherei n an

I nsul ating base I nsurat rng e e engagi ng nenber are
separated from one another; Figs. 2A and 2B are vertical sectional views of

the first and the secepd §H@8Qkﬁ%ﬂt§1Q& b@ﬁdé@&%ﬂﬁé&‘fdf%ﬁ&%ﬂﬁQW%H &k 0s.
3A-and 3B are gerspectlve views of the first and the second enbodlnents of

0
the invention, *%%B%%tW%EPyreﬁEEPBFﬁ ?HbtpﬁbGQQOWHﬁﬂﬂ%ﬁqrﬂf@ﬁ*ﬂﬂﬁ ig
fitted to the whsghati ng base;

Fig. 1A and Fig. 1B are exploded perspective
views of the first and the second embodiments of the
invention, respectively, wherein an insulating base, a
tubular insulating member and a male engaging member are

et separated from one another;

Figs. 2A and 2B are vertical sectional views of
the first and the second embodiments of the invention,
respectively; :

Figs. 3A and 3B are perspective views of the
first and the second embodiments of the invention,
respectively, wherein the tubular insulating member is
fitted to the insulating base;

Figs. 4A and 4B are vertical sectional views of

Lﬂ; the first and the second embodiments;

Figs. 5A and 5B are vertical sectional views of
the first and the second embodiments, respectively, with
the male engaging member inserted into the tubular
insulating member;

Figs. 6A and 6B are cross-sectional views taken
along the lin=zs A-A of Figs. 5A and 5B, respectively:;

Figs. 7A and 7B are vertical sectional views of
the first and the second embodiments, taken at different

planes from the vertical sectional views in Figs. 4A and
4B; '



Figs. 4A and 4B are vertical sectional views of the first and the.second
enbodi nents; Figs. 5A and 5B are vertical sectional views of the first and
the second enbodi nents, respectively, with the nale engagi ng member
inserted into the tubular insulating nmenber; Figs. 6A and 6B are .-
Cropsssectipnal yi taken al.ong.the lLi.nes A-A of Figs,,5A_and 5B,
resp?&?gél' ; ﬁésgﬁﬁﬂrgnﬁef%lﬁ 1v%?F|£&§ﬂn% ct 1 5K8 ogi 8&5 Sﬁrﬁﬁeaﬁq st and
t he second enbaodi nents, taken at different planes fromthe vertical

sect i'dHal SGFARS ismepgiment snqtaken atediffgreni giangs of EoPetital
sectional views of the first and the second enbodi ments, taken.at ~¢tiferent
pl anese¥Ebarlheegtiongdl wiens dimFigewdA amd §B: 5A and 5B; Fig. 9A%is a
cross-sectional view of a different enbodinent; Fig. 9B is a vertical
sectional views of the enbodi nent shown in Fig. 9A, Figs. 10 and 11 are
vertical sectional views taken along the lines B-B and C-C of Fig. ‘9A; Fig.:
12 | Fiwr igronisla serds 9rsecionsl ol iewdiofl @ Gilf ferert rembod aneht ;

Fig. 9B is a vertical sectional views of the embodiment shown

in Fig. 9A;

v/
Figs. 10 and 11 are vertical sectional views taken along the
lines B-B and C-C of Fig. 93;
Fig. 12 is horizontal sectional views of a different
embodiment; and
Fig. 13 is a vertical sectional views taken along the line D-D
of Fig. 12. | | -
N

A first embodiment will be described with reference to the.
drawings.

Referring to Figs. 1A and 2A, the first embodiment of the



Fig. 13 is a'vertical sectional views taken along the line D-D of Fig. 12.
A first enbodinent will be described with reference to the draw ngs.
Referring to Figs. 1A and 2A, the first enbodi nent of the -7- electrical
connett ox device of the present inventi’of has electrical connectr device of
the pr t %hv nLiothas t he Lollomﬁng arts: el ongated naryow netal
conduct or RLEEETFSHbyCORPRGEOF 0 ASY ﬁ%eﬁ eB&I R FGSER ontn ¥ et 1pn o has
i nsul ating base 1 made of plastic, the conductor plates 2 being bent upward
at, for ex@beetrical %§e§(§@d-‘sd[?f‘b’c/‘l’%leoflp\?\h%l’?eﬁﬁéijteéﬂwgéﬁ&ub?@r the
strips 3A&"tubular insulating nenber 6 nade of heat-resistant plastic such
as 66 nyl orfhhliomg g bparbs:preolbugd twid mapeovumesad fopndecdion ylahes 2
conductor strips 3 as shown in Figs. 2A and 7A, the tubular insulating
menber 6 siphesvtilkedobyapdide ekangd@ Ngewlddddiiong esandre |oide eidffjean
11 ‘A of an aperture 1 1 B of insulating base 1 as shown in Figs. 3A and 4A

and a heat -iirfii B4 8fhg "Ba Se eNgRGHAJoFEPRAE LS chathR] coaflct of0pNAeY ATRIEIRIF
7 made of a resilient netallic sheet and adapted to fit on the conductor.

strips 3;‘&3HE”JR&5FEQ@§? POFt L8RP 38, Okt NI HPaSiprH¥ideduBwardly
cl anped between the

projecting conductor strips 3, a tubular insulating member 6

made of heat-resistant plastic such as 66 nylon having a bottom

kgi provided with apertures 4 for receiving the conductor strips 3

as shown in Figs. 2A and 7A, the tubular insulating member 6

sides thereof capable of engaging with, for ex;mple, lower

-edges 11A of an aperture 11B of insulating base 1 as shown in
Figs. |

3A and 4A; and a heét-resistant male engaging member 8 having

female connector members 7 made of a resilient metallic sheet

and adapted to fit on the conductor strips 3; wherein the base

. portions 3A of the conductor strips 3 are clamped between the

portions of the lower surface of the bottom of the tubular

insulating member 6 around the apertures 4 and the surface of

éhe insulating base 1, as shown in Figs{4A, 7A and 8A.
- In these Figures, numeral 11B denotes the aperture formed in
" the insulating base so as to provide edges 11A for retaining

hooks 51A of the resilient tabs 51.

Numeral 7A denotes a retaining claw for retaining the female



portions of the |ower surface of the bottomof the tubular insulating
menber 6 around the apertures 4 and the surface of the insulating base 1,
as shown in Figs. 4A, 7A and 8A |In these Figures, nuneral 11B denotes the
aperture formed in the insulating®base so as to provide edges 11A for

ret Ai ni ng hooks 51A of the resilient tabs 51. Nuneral 7A denotes a

r et aigemyecting sierleeni hikpg the madke engagingcosmdan §imegbBAMER t he
mal e engagi ng nmenber 8 in a manner shown in Fig. 7A. Nuneral 9 denotes |ead
| i neshwwohiarBigoveRed with insul ating sheathes and electrically connected
to the femal e connecting nenber 7 at fitting portioned to the fenabilh ‘

conneiindith I'egbgefiotest liddd iNthewrdhdel FPeasosbeed With dhsudiatbivg 7A.
Nuneral s 6A and 8A denote, respectively, a projection and recess which are

f or mgh i rds aa&uleafeéwi&@ngg JBHHRSSt & aRE e "BéRa ERIAWHEIBIREr N a

manner shown in Fig. 3A, for the purpose of ensuring insertion of the nmale-

engaqrieﬁ%{%ﬁeéti Ei%%%gxggbo‘i’:@i%'}} & it?é‘-t@ef&ﬁigﬂa%oklgﬁe‘gﬂﬁﬁﬁd‘% 4 6

W th om <can a circular cross-section-t IS | ustr at ed

(0,035 155 R bR T G SR g, B wh T € nsauin

Numerals 6A and 8A denote, respectively, a projection and
recess which are formed on the tubular insulating member 6 and

the male engaging member in a manner shown in Fig. 3A, for the o/
purpose of ensuring insertion of the male engaging member in
correct orientation.

The tubular insulating member 6 with the bottom ‘can have a
circular cross-section though it is il;ustrated to have a
rectangular cross-section in the drawings.

The male engaging mémber 8 also can have a cylindrical hollow
structure correspondingly.

In the illustrated embodiment, there are two narrow conductor QQJ
tabs3.

This, however, is only illustrative and the invention can be
carried out with only one conductor plate 2 and one conductor
strip 3, or two, three or more conductor plates and
c;rresponding number of conductor strips as shown in Figs. 10

to 13.

In such cases, the number of the female connector members 7, as



structure correépondingly In the fllustrated enbodi nent, there are two
narrow conductor tabs3. This, however,_ i, only- |IIustrat|ve and the
i nvention can be carried out with onIy 5he conductor plate 2 and one

conduet t hree or conductor pl.ates a -
corr espin %iguﬁﬁeFESf CORRETRESAOBS, B gp zxf gﬁ‘g\ﬁn ‘% rl?%r anq, the
such cases t he nunber of _the fenmal e connector nenbers 7, -9- well as
the(xmstHR%PB&ﬁﬁf1ﬂﬁ¥%ﬂﬁ$%ﬁg&ﬁ$ﬁeﬁeﬁxﬁr8 éﬂﬂ?ﬁ@%%b@%ﬁeFNﬁﬂ%ﬂlm?
menber 6 are suitably determned in conformty with the nunber of the
conduct orssteniermi gy twhthr Ehagowmber gfowhms wandpctomn abriss. it is not
necessary to forman aperture such as the aperture 11B. Nanely, inwardly
faci ng hooken5thAe SdAraing dmerelss| isdhrdwhalisn SEigsl. chf dmagd ,wiib tie sicde
edges 11A, 11A of the base 1 so that the tubular insulating nenber can be
fastened t maddédaEle £6r E6kin Aho@Pdit Uirssubh B tArs et procemBU e i s as
follows. The .insulating base 1, the tubular insulating nmenber 6 and the

mal e engagingmaBghe iA@1Y EaLiTRPHSKIE §18] 998 BROLRY r3s STPUAL Rabs
Figs. 1A and 2A
51, 51 can engage with the side edges 112, 11A of the base 1 so
that the tubular insulating member can be fastened to protrude

upright from the base 1.

The assembly procedure is as follows.
Thé insulating base 1, the tubular insulating member 6 and the
male engaging member 8 are first separated from one ?nother.as
shown in Figs. 1A a'nd 2A,
Then, the tubular insulating member 6 is lowered with its

- resilient tabs 51 sliding along the wall of the aperture 11B in
the insulating base 1 into engagement with the lower edges 114,
as shown in Figs. 3A and 4A.

b.

Thus, the resilient tabs 51 are deflected inwardly due to the
tapered outer surfaces of the hook portions 517, 51A thereof
and, when the hooks 51A,51A have passed the aperture 11B, the
resilient tabs 51 are released to expand outward, thus
attaining a snap fit of the hook porfions 517, 51A on the lower
edges 11A, 11A around the apérture 11B in the insulating base

1.



-Then, the tubular insulating menber 6 is lowered with its resilient tabs 51
sliding along the wall of the aperture 11B in the insulating base 1 into
engagenment with the | ower edges 11A, as shown in Figs. 3A and 4A. Thus, the
resilient tabs 51 are defl ected Fﬂmﬁrdly due to the tapered outer surfaces

@iit e hoo ortions Q1A k6 51A there and en ,t he hooks 51A 51A have
SHesbt {RoCHBS: BORBLINS ERcErBERN Ehe EHBUIST 4 lA Che PBbeR pind
outward, thus attaining a snap fit of the hook portions 51A, 51A on the

| one? BHBBLel ERAPPIRGARMPRhe aperture 11B in the insul ating base. 1. -
10 - It is thus possible to fasten the tubular insulating nenber Thga '
si ngte thagpstgte:s itthe basehporstians iheobatheporndunt @A sfrins 3
conductor strip 3 upwardly bent from BUS bars 2 are strongly cl anped

bet vepwatrdzyupeat Sucm®YSbarne 2 nsxe astngnydye cl amped Nsetwsen sheface of
the bottom of thé& tubular insulating nenmber 6 around the ertures 4, as a *

resubppelr shefnoaeIthle Dokt 1Ag baskl 1 eHd tals 19wet ddefhvbubar
i nsul ating nenber 6 and the edges 11A of the insulating base 1, so that

uni n¢ gat et o€l MOt Wby diagP! fﬁsm@tﬂ]&gt h\%w@mg%t % rShhlPStRe! S
prevented despite application of an.external“force ich 1's exerted when,

for ertures 4, as a result of the engagement between the resilient

tabs 51 of the tubular insulating member 6 and the edges 11A o-f

the insulating base 1, so that unintentional deformation or oo
displacement of the conductor strips 3 ié prevehted despite
application 6f'an exterﬁal force which is exertgd when, for
example, the female éonnector members 7 are brought into or oﬁt

of contact with the conductor strips.

It will be seen that, in this state, the narrow conductor
plates, i.e., Bﬁs bars 2, are electrically connected to an
external circuit through the conductor strips 3 integral

therewith, the female connector members 7 and the lead lines 9.

A second embodiment of the invention will be described with
reference to the drawings.

The second embodiment of the electrical connector device
comprises_the following pérts; as shown in Figs. 1B and 2B:
‘elongated narrow metal conductor plétes 2 provided by, for

example, embedding on one side of an insulating base 1 made of



exanpl e, the female connector menbers 7 are brought into or out of contact
with the conductor strips. It will be seen that, in this state, the narrow
conductor plates, i.e., BUS bars 2, th.electrlcally connected to an
external-circuit through the conductor strips 3 integral therewith, the
ferrale@nnerc[tor renbers 7 and the Ieagﬁ nes_9. A second enbodi nt of the

i nvent i on WPRR S GlesEMSeonAnetas P Lates 2t he d’ﬂavﬁ’?lﬁg URRA 52c

enbodi ment of the electrical ,connector device conprises the follomnng
parts, as.SBSARPLE.FitheiriBndsd sepasepspydded upsarsld Rze) eVrng t eenguates
2 provided-by, for exanple, embedding on one side of an insulating base 1
made of - strips 3,plths iio’;smlhetdmgjlhas)e nd wtieg Tdmi hjebdntalpmdrzRh at12A
for exanple, their ends so as provide upwardly projecting conductor strips
3, the insupabijegtiase hpward tietefpbom;aba Xdulids pngureratbiggumeniser 6
therefrom a tubular insulating nenber 6 having a bottom provided with

apertures 4nhQfidgcel ubﬁgot:mq;mdaéaomaﬂ{ i PSeBtaT e AVEJD N Fégeivithd@nehe
7B, the tubular insulating nmenber al so having retaining steps 52, 52

capabl e of. Eehﬁ'u@tﬂgrtQErﬁ 13 &4 ée@m%@x pll?&sofzﬁhsnanswﬁ atgng E@%llar
as shown in Figs. 3B and 4 and mal e engagi ng frenber havi ng femal e
connect or @@Sﬂ%tﬁn@mﬂﬁamher 6 also having retaining steps 52, 52 capable
of retaining the resilient tabs .12A, 1.2A of the insulating base
\/ 1 as shown in Figs. 3B and 4B; and
male engaging member 8 having female connector members 7 made
of resi.lient metal sheets and a'dapted to fit on t':he conductor
strips a's shown in-Figs. 5B and 6B; wherein the base portions
3A of the conductor strips 3 are clamped between the portions
of the lower surface of the bottom of the tubular insulating
member 6 around the apertures 4 and the surface of the
insulating base 1',- as shown in Figs. 4B, 7B and 8B.
In these Figures(_numeral 7A.denotes a retaining claw for

" retaining the female connecting member 7 in the male engaging

member 8 in a manner shown in Fig. 7B,

Numeral 9A denotes lead lines which are covered with insulating
sheathes and electrically connected to the female connecting
members 7 at fitting portions 7B as shown in Figs. 2B and 7A.

Numerals 6A and 8A denote, respectively, a projection and



.of resilient netal sheets and adapted to fit on the conductor strips as
shown in Figs. 5B and 6B; wherein the base portions 3A of the conductor '
strips 3 are clanped between the portions of the | ower surface of the
bottom of the tubular insulating fedBer 6 around the apertures 4 and the-

CUrf 2688k WA SRS ihdifS6n Len@SaBAIAL LR fe i EnBEE BBanhn these
gur €s,  nunera denotes a refarning clawTor refainhing the fermale
conngeting ..nenber_ 7.in the mal e engagi ng nenber 8,in.a er_sho in Fig.
78, KORPILSRREAGLRE REMRET Tas AARAMSE EHoVR LA T en 1R ST DS
sheathes and electrically connected to the femal e connecting nenbékek7 at’
fittPHEBRFS i dhsenpuad nhtseRtkPgs of2gheydarke RpERLENT gremABr8Aldenot e
respectively, a projection and -12- recess which are forned on the

t uburarrestulenientatider 6 and the mal e engagi ng nenber in a manner shown
in Fig. 3B, for the purpose of ensuring insertion of the nmale engagi ng )
menb®he dnrbel b rorireswh Abitdmg Thembeluléarw i tBukae ngpieohecam yid et he
bottom can have a circular cross-section though it is illustrated to have a

rect gagichal a £ @TTSLCELBR ioh o dGAMINGSi s Tha TREeraNdali B8 HRIXPEr a8 al so
can have a cylindrical hollow structure correspondi ngly.
rectangular cross-section in the drawings.
The male engaging member 8 also can have a cylindrical hollow
structure correspondingly. _ gJ
In the illustrated embodiment, there are two narrow conductor
plates 2 and, hence, two upwardly projegténg conductor tabs 3.
This, however, is only illustrative andsthe invention can be

carried out with only one conductor plql 2 and one conductor

strip 3, or two, three or more c§ ductor plates and

corresponding number of cohductor strips.ﬁ 3shown in Figs. 9B.

In such cases, the number of the female égi%éctor members 7, as
well as the constructiéﬁézéf the male engaging member 8 and the
tubular insulating m;ﬁﬁer 6 are_suiﬁ %y determined in
conformity with the num;éf'of the conducté trips, as shown in
Fig. 9B. |
The assembly procedure %ﬁgas follows.
The insulating base 1, gﬁéltubular insylai .member 6 and the
male engaging member Bgéiéfﬁirst separate? mdh one another as

shown in Figs. 1B and 2B




In the iillustrated enbodi nent, there are two narrow conductor plates 2 and,
hence, two upwardly projecting conductor tabs 3. This, however, is only
illustrative and the invention can be cafried out- with only one conductor
pl ate 2 and one conductor strip 3, ‘three or nore conductor plates
and corre gpndln%:nunber of conductor StrIpS?aS shown in Figs. 9B. In such
cases, the h tweulamiinswhatdtier 6 7is ghoweredfqwerds the
constructions of the nale engagi ng nenber 8 and the tubular insulating
menber 6 arresauliabltytdbtseﬂmmed 2 X fomon drive typperhsifie ofinbbe dhsikating
conduct oA strips, as shown in Fig. 9B. The assenbly procedure is as

fol:l ows. Thasesu) dtesgibasahle tdtalinbnarstealssl 52| ng2 igeahdgiméend wheh
mal e engagi ng nenber 8 are first separate from one another as shown in

Figs. 1B ape?Besil idnt td¥ed . 13A¢e §gRul ar insulating member 6 is |owered
towar ds the re5|I|ent t abs 12A 12A from t he upper side of the |nsulat|ng
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thereafter, the resilient tabs 12A, 12A are released to expand

outward, thus attaining a snap fit of the hook portions 12B,
\/ 12B of the-resilient tabs 12A, 12A on the retaining steps 52,
52 on the tubular member 6.
It is thus'possibie to fasten the tubular insulating member 6
in a single snapping action.
In this state, the base portions 3A of the conductor strips 3
upwardly'bent'from BUS bars 2 are strongly clamped between the
upper surface of the insulating base 1 and the lower surface of
the bottom of the tubular insulating member 6 around the
apertures 4, as-a result of the engagement between the
resilient tabs 12A, 12A and the retaining steps 52, 52 on the
tubular insulating member 6, conductor strips 3 is prevented
despite application of an external force which is exerted when,
for example, the female connector members 7 are brought into or
out of contact with the conductor strips.
It will be seen that, in this state, the narrow conductor

plates, i.e., BUS bars 2, are electrically connected to an



outward, thus attaining a snap fit of the hook portions 12B, 12B of the
resilient tabs 12A, 12A on the retaining steps 52, 52 on the tubul ar nmenper
6. It is thus possible to fasten the tubular insulating nenber 6 in a_
singl e snapping action. In this-stéte, the base portions 3A of the Y-
onductor styips 3. u rdly bent from BUS bars 2 are.straopgly.cl anped '
bet wed efWLpﬁ&r%%ggc%%?u?ﬁe "fth%ulcé%’fs% 0[38§e ﬁ{§ﬁ8 st'g:g I"X\ﬁ(ﬁggﬁif ace of
the bottom of the tubular insulating nenber 6 around the apertures 4, as a
r esuFReBEvE hBr chB8gERBAL S SORNETHITe MRS T 2Nt 3nhsthoaleadnlines Pe '
retai ning steps 52, 52 on the tubular insulating menber 6, conducf®f_istrips
3 is prevented despite application of an external force which is exérted

when, for exanple, the fermal e connector nmenbers 7 are brought into or out
of cBat acitl hi the t hndeorsthaedr £3iom pshel £ osiddobrgsd@sehiptiion,t hthest at e,

%
.

t he narrow conductor plates, i.e., BUS bars 2, are electrically connected =
t0 apresentd ine¥htidd ofifedd thiehFoudiowivwg caddantagestiri ps 3 integral
therewith, the fenal e connector nenbers 7 and the lead lines 9. As will be

M e A byt el et R
the é&ﬁééiment, the tubular inshlating member 6 is lowered with its
resilient tabs 51 sliding along the walls of the aperture 11B
in the ingplating base 1 into engagement with the lower edges \J
11A so that the resilient tabs 51 are deflected inwardly due to
the tapered outer surfaces thereof and are then released to
expand outward, thus attaining a snap fit of the h;qk portions
51A, 51A on the lower.edges 113, 11A of the insulating base 1,
whereby the tubular insulating mémber 6 can be fastened to the
insulating base 1 by a single snapping action.
Thus, the fixing of the tubular insulating member can be
conducted without requiring laborious works such as driving of
screws with a screw driver and without requiring any additional
part such as a cover plate.
Thﬁs, the assembly can easily be conducted even in the dark or
a restricted place, thus contributing to a reduction in the
cost.
In addition, the base portions 3A of the conductor strips 3

upwardly bent from BUS bars 2 are strongly clamped between the



enbodi nment, :the tubular insulating nenber 6 is lowered with its resilient
tabs“51 sliding along the walls of the aperture 11B in the insul ating base
1 inzo engagenent with the | ower edges 11A so that the resilient tabs 51
are .defl-ected inwardly due to the taperéd® cuter surfaces thereof and are

then rel, o rd,. t t.talnin snap.fiLt, Qf the haok
por ti ons SPEPEE FEAIE VL MHE s AT il Ba 7 RRATAEI LPrey Fugidpe of
wher eby the_ tubul ar insulating r 6 gan be fastened to the insulatin
bage 1 by 3*'5% nBPgt%p‘b n%ectggg?l s 1St pEipgg BembRE (QibaFQund the
i nsul atiRg--menber can be conducted wi thout requiring |aborious works such
as -dri vi nga@es&na@s witrh &ssé& eneaniler odndt het Ifngagenentnd akyeen the
additional part such as a cover plate. Thus, the assenbly can easily be
conduct ed @esi} henfte tadrsk Sor an ridve riebed agt dossul atid ngpmenlberi Ggand the
reduction in the cost. In addition, the base portions 3A of the conductor
strips 3 updyelkyibantofr ceBUnhdalatd ey ebakeonigl ysol ameetl bhatiwtant benal
-15- upper surface of the insulating base 1 and the |ower surface of the

bottom of Qe dhataon N6x! @ildlW) AeehRint® aFoWwKlet RO rNEEtEEeSSUrips B is
result of the engagenent between the resilient tabs 51 on the tubular

insul ati ng gPRdPeht@PHbdPfte application of an external force which is

exerted when, for example, the female connector members 7 are

\d/ brought into or out of contact with the conductor strips.

Referring now to the second embodiment, in the assembly of the
electrical connector device, the tubular insulating member 6 is
lowered towards the resilient tabs 127, 12A f;om the upper side
of the insulating base 1, keeping the retaining steps 52, 52 in
alignment with the resilient tabs 123, 12A,‘so that the
resilient tabs 12A, 12A are deflected inwardly due to the
tapered outer surfaces of the hook portions thereof and,
thereafter, the resilient tabs 127, 12A are releaséd to expand
outward, thus attaining a snap fit of the hook portions 12B,
12B of the resilient tabs 122, 12A on the retaining steps 52,
52 on the tubular member 6, whereby the tubular insulating
member can be fastened'by a single snapping action.

In this state, the base portions 3A of the conductor strips 3

upwardly bent from BUS bars 2 are strongly clamped between the



edges 11A of the insul ati ng base 1, so that unintentional deforration ar
di spl acenent of the conductor strips 3 is prevented despite application of
an external force which is exerted when, for exanple, the fenale conned‘f or
menbers 7 are brought into or oufbof contact with the conductor strips.?

Ref e t f egkrical
sonnibpRt Jiedbd o YHERASATRCL G ba skl dif T TyNel ol e e
resiljien s 12 A from the upper .side of th |nslat|n :
coopFhs BREFERaE Ehe, JHEbul % PRRR 1A g SRR e L e P ERAPRRER abs
12A, 12A, so that the resilient tabs 12A, 12A are deflect ed i nwar 0% due to.
t he ?R&-fr*é’dr&ﬁ et r s @S aRed ¥ Uit %Sol@%r?n”&%ﬁ*ﬁ‘@r‘é’%f bgtieere Pt er, '
the resilient tabs 12A, 12A are rel eased to expand outward, thus attaining
a snapsmltl%mtthebﬁobrzl\poﬂtZIAonstdl:_tme rataining edsins &k, tsbson2bhel2A on
the retaining steps 52, 52 on the tubul ar nmenber 6, whereby the tubul ar
i nsutabuﬂgrrrﬁmmrlauainé)enémeermd by a.single snapping action. In this
state, the base portions 3A of the conductor strips 3 upwardly bent from
BUS Rus, 2tReesetbaddenboddmead REferen the same Hilvappagesuasathosk t he
insul ating base 1 and the | ower surface of the bottom of the tubul ar

msubgbaageaemertl{é af o dsodPDrRehE €s 4, as a result of the engagenent
bet ween.

.
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resilient tabs 12A, 12A and the retaining steps 52,.%2 ort tHé taﬁulér
insuLating menber 6. Thus, the second enbodi nent off ers—the—sare—advantages

as those produced by the first enbodinent. . -17- CLAl i cal
condect or device conprising at |east two ppongate, nar I | Uﬁ m‘&t es
| ocated on one side of an insulating base nade of plas e r

pl ates each termnating in end portionscpkimd are bent upwards, so as to
provi de upwardly projecting conductor strips, a tubular insulating nenber

having a bottom saifaaa plectiddal thnhpeton device tompriisifd 3y deasthe
conduct gk~strips, the tubular menber being coupled with the insulating base
by- neans of &wol edsingate,r asarrewnt conluctor plates dupated) aenbae lsddeng
femal e connector nenbers adapted to fit on the conductor strips, the
arrangenent bfi ap dnehleltingt beseamedeorifi pdasticy, hdheo cdnduston plates e
cl anped between the portions of the bottom surface of the tubul ar

i nsul ati ng neApkr tegmipatdngy inhendy perkions, whiche axgr bend wpwards, so

i nsul ating base. 2. An electrical c¢connector deyice as glained i n flgi”E} in
u ’

which the in88l aFPnPERELAEs YREATALY RTAIeFELRgs(Conductor str

tubular insulating member having a bottom surface provided
with apertures for receiving therein the conductor strips,
the tubular member being coupled with the insulating base
[ by means of at least one resilient tab, and a male engaging
member having female connector members adapted to fit on
the conductor strips, the arrangement being such that the
base portions of the conductor strips are clamped between
the portions of the bottom surface of the tubular
insulating member surrounding the apertures and the surface
of the insulating base.
| 2. An electrical connector device as claimed in claim
1 in which the insulating base is provided with at least
one resilient tab which projects upward therefrom, and the
tubular insulating member is provided with corresponding
retaining steps capable of retaining the or each resilient
tab of the insulating base to couple the tubular insulating
member and the insulating base together.
3. An electrical connector device as claimed in claim
1 in which the tubular insulating member is provided with
at least one resilient tab capable of engaging with lower
edges of the insulating base to couple the tubular

insulating member and the insulating base together.



one resilient tab which projects upward therefrofn' émd t he tubul ar .
i nsul ati ng nmenber is provided with corresponding retaining steps capabl e\:,of
retaining the or each resilient tab of the insulating base to cou | e the,!"

tubul ar insul ati ng menber and the i uI | ating Tmm”mﬂ]m“'ﬁmuﬂ
el ectrical connector device as clal Tin clai tubular

i nsul ati ng nmenber is provided with at Ieast oné résitient tab capabl e of"
engagi ng Wi th | ower edges of the insulating base to couple the tubular

i nsul ating ngnberyqngd; bBeriBay! %drﬁ%éﬁe 8898EBC'substaniatty

A8
el ectrical connector device substantially as herei nbefore descrl beanul,e h
ref er elferd thBEEbFAS désciSibad it FdfePERCEPEOYARE 851 1dStrated -

w

in the accompanying drawings.




