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ELECTRI CAL CONNECTORS The present invention generally rel ates*to the'fiefd o°
of electrical connectors. Mire particularly, the present invention rel ates
to electrical connectors whereby the base section of male terninals
associ ated with conductive pl ates (usuglly called '"bus bars")

be . . .
posi tional |y captured, and hence secureély retained, by a tubulgz?EBugiﬁﬁgl TW:)
menber for the nale terninals and the nmeans that couple the sane to the .

base. In such a manner, deformation and/or positional skew ng of the
male termnals can be mnimzed (if not elimnated entirely). Electrical
connectors having a connector housing and capabl e of establishing €

el ectrical connection with external circuits are known, for exanple as

di scl osed in Japanese Uility Mdel publication no. 58-10306. The °
conventional connector structure described in this publication conprises a
connector housi ng capabl e of accommodating a plurality of female term nals
whi ch may respectively be coupled to a plurality of parallel male

term nal s. The connector housing of the type described in Japanese
Utility Mddel publication 58-10306, i.ncludes an insulating wall disposed

perpendi cul ar with respect to the housing's si de 2 walls that are forned
I n the |longitudinal direction I ng term nal
accommodati ng ch ers_that are f.o d thereb re_o - ended. r re,
sl anted gui de su <ng%ﬁ%P?o?ﬂ¥8“§?g§|qﬁﬂﬁ’ pﬁ??ggﬁgogaﬂﬁ§$ngggg?an
wal | at posplel ie¥rical connectors. More particularly, the present

invention relates to electrical connectors whereby the base

section of male terminals associated.with conductive plates
(usually called 'bus bars') may be positionally captured,
and hence secureiy retained, by a tubular housing member
for the male terminals and the means that couple the same
to the base. In such a manner, deformation and/or
" positional skewing of the ﬁale terminals can be minimized
(1if not eliminated entirely). |
Electrical connectors-haviné.a connector housing and

capable of establishing electrical connection with external

circuits are known, for example as disclosed in Japanese
Utility Model publication no. 58-10306. The conventional
connector structure described in this publication
comprises a connector housing capable of accommodating a
plurality of female terminals which may respectively be
coupled to a plurality of parallel male terminals. The
connector housing of the type described in Japanese Utility
Model puhlication 58-10306 includes ﬁn insulating wall

disposed perpendicular with respect to the housing's side



t he i nside and outside thereof which do not coincide with the | ower open
end of tshe frane. The above-descri bed conventional structure may be
fastened’'to the circuit board using a separ'gt'e cover plate by neans of
screws that extend through holes fornmed in flanges associated with the

| ower portion will#ethetsizxe Formeavah rtIRs c16hgithainakpdizéctidn ot ad
separately of the electrical connector. Thus, 1 ncreased conplexity of the
wor k needed f ofrdmey i c!‘hbng‘dduﬂ.timmd:ﬁmixmismoﬁiuﬂﬂmge,chmbprsbthn
that atises with the pr| or art electrical connector described above is that
the overal | coaxeofoxmed cthecebyrarecopeneended,n addition, since the :
housing is fixed to the circuit board separately via screws, tools (e.
screwdrivers) are NnESHERETROER, nﬁ}%"almbé‘l&'@wﬁﬁooﬁ%d formed, Q’Ffaat
all) in the cl se confi_nes cf ap r ciycujt boar

result, fabri eh epdi pantd ting j wal, e&%ag%siw-?‘aﬁtﬂ@r
g Lgflb:rsne\l\%tezﬁgﬁ a? FRas and i w Cféhv RETSINS Hbifg don st Pefacianopieh
Sosi 1 onad aveSher addur, BREESI& %é@?&“@gﬁé’ﬁ fﬁge&ﬁ?c Afotesagbbrppa

| ower portion '?éiﬂ@t ngg

result, the ba‘géen%%ﬁ:l?)%azl t he éf%e grm na s an or tﬁéén% gc?éﬁbﬁgg -

t hemsel ves Carudfngosi sdpdfate 'GévéfpLate by means of screws that extend
through holes formed in flanges associated with the lower -

portion of the housing.

The cover plate must be prepered and mounted
separately of the _electrical connector. Thus, increased
cemplex:l.ty of "i:he work needed for fabricating the connector
ensues. Therefore, one problem that arises with the prior
art electrical connector described above is that the
overall cost of the connector increases. In addition,
since the housing is fixed to the circuit board separately
via screws, tools (e.g. Screwdrivers) are needed which may
v ~ not always be aceonunodated— easily (if at all) in the close

confines_ of a particular circuit board layout. As ‘a
result, fabrication efficiencies and/or productivit:l.es
decrease. -

A further problem with the above-described
conventional electrical connector is that the base section
of the male terminals cannot be retained by the 1ower

- surface of the housing.. 'rherefore, the 'upper . surface of
“the circuit. board positioned away from the base is pressed

towards the circuit board by the lower portion of the
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positionally skewed. It would be desirable to be able to provide an

el gctrical connector which overcane the aforenentioned problens associated
with the prior art. According to the present invention there is provided, an'
el ectrical connector conprising an eléﬁtrfcally i nsul ati ng base nenber, a

et ai ni I t epdi ng _ dly fromsaid b ' [ d . [ ni ng -
&,ﬁl l E%G%ﬂj‘ & FYEFRCP0F T8 ob vﬁifq‘:ls?;an%i-igﬁgﬁﬁiéﬁh?téﬁk M i ve
pl ate haying a rtiQg: ' f i e
Petaini npane | SHRCaSRE SF. AREIMRLCIANAINATE dHatol SWhoTaaR (f
forwar dl *ﬁmlﬁ%ﬁ@;? hdeiVds %Jﬁ'b‘ﬂ%r femf 199 deporine®dang e dly of

the retaining wa aving a rear wal I ni'hg an opening into the

~housi ng tﬂyﬂbafbm;ﬁh dubwed. each mal e terminal extends to be received
wi thin said housing, and resilient coupling-nmeans for coupling the.tubul ar

housing to thgbawwubdbde | desixablenteer behaablee teapravidef ame
tubul ar housing exerts a force against the base portion of the or each
conduct i wlettrtcal acohnecturur whiehd dvercanet ithe baforenantionedi ni ng
wal | and the tubul ar housing whereby the nale termnal thereof i s rigidly
fi xed wi tproblems tasadcikated srith thaprioniartoe appreciated that the or
each male termnal is protectively housed within the inferior f he
tubul ar housi rAgcarding t¥r thepresant ARvention there e%%r?m é.e‘%he

housi ng from bei ng uncoupl f se _ :
: g an elec ricafp cegnnre(c): c;[:bec%afgrg%@negr_ an electrically

insulating base member, a retaining '_wail extending upwardly
from said base member, said retaining wall having a forward
face thereto, at least one éledtrically conductive plate_
having a base_ pbrtion diséoéed adj acent”the _forwafd' surface
of the retaining wall and a male terminal extending from
the base portion forwardly of the retﬁining'ﬁall,' ‘a tubular
" housing 'pos:l.t:l.oned. forwardiy of 'the- retaining wall and
having 'a rear wall defining an gpen:l.ng ihto the housing
through which ‘the or each male terminal extends to be
received within said housing-; and resilient coupling means
for coupling the tubular housing to the base member in suéh "/
a manher_' that the rear wall of the tubular housing exerts a
force against the base po#tiox_x _of the or each conductive
plate so as to c'apture' said base portion between the
retaining wall ‘and the tubular housing whereby the male
terminal thefébf_ is rigidly fixéd within the <tubular.
housing. _ | | _
Thus it will be appreciated that the or each male
terminal is protectively housed within the interior of the

tubular housing, while the resilient coupling means prevent



whereby a positional restraint is maintained upon the base section of the
or each.«ermnal and deformation and/or skewi ng of the nmale term nal or
tetminals'is mininmsed, if not elininated. gPreferably the coupling means
include a pair of guide rails formed on one of the base nember and the
tubul ar housi thearbusing cxum dbédngli tnébupled’eeron’ b | bages ReRBerof
t he base nenber and the tubul ar housing and adapted to slidably mate with
respecti ve orehenébyaadpgsitionall restraimt cmiiretdimdd tinponnthat base
the guide rails are formed on the base nenber, the forward end of each

guide rai|l coR@etipRg @f r #he | ont eaghjusexmimal wandh defiormation; apddoent -

of the tubul ar, housi ng al ong the base nenber, are sprung apart, -and which,
on conpl et i on®Kewing JOf| the,pale, tarminad, axjcterninaks dponinimisged; hd£
t ubul ar housi ng, t o, coupl he housing to the base nenber. Alternatively,
t he coupling nﬁlﬁ'ﬁggﬁgﬁéri se a resilient tongue el enent associated with

one of the base ne a t he, housi n and a recessed, surface defined.in
the other of the bggééﬁﬁﬁgg §H8 Fﬁé‘pﬂa‘ﬂ‘gi mgans, iRqinde,a t?@fﬂoﬁ iﬂﬂgpﬁ

t he base ne [ ter gin y 8N e o] o] e e Lt h
t he rece'ssegbgé%?gce%% g%‘i ﬁ@. u??h%?gaﬁgéaene%?:{ hgg‘!ou ] %ﬂ%g%%
may conprise . héri BF %&&ﬁffd} L af@d 4 dlfmér*::e a
menber and thlgo_?lgﬁg#ngﬁaatr?g an upstan .'?%lsﬁmgﬁ égfl ne g(riant e ot ejr'go?ﬁ?he.
base menber asthéke ¢OUBHY. bawe! mBAber tRANGHE NEubvldre HouSiMyP&Ad |

bei ng determ ned : )
adapted to slidably mate with respective ones of said guide

ke rails.
In 6:;3 embodiment of the invention, the guide rails .
~are formed on the base member, the forward_ end of each
guide rail comprising a resiij_.ent tongue member which, on
sliding movement of the tubular hous:l._ng along the base
member, - are sprung apart, and which, on completion_ of said
sl:l.ding. movement, engage a forwai'd- portion of the tubular
_'_housin_g to couple the housing _to. fhé base ﬁember.
Alternatively, the coupling means may comprise a
v - resilient tongue element associated with one of the base
memi:e:r; 'ang _the housing, and a recessed surface defined in
the other of the base member and the housing,_ _cbupl:l.ng of
the housing . to the base member being determined by
~engagement of the tongue element with the recessed surface.
In a still ,furt_:her arrangement, the cdt_xpling_ means may
compt:l.se -a resilient tongue element associated with one of
_the base member and the housing, and an upsfand:l.ng wall
deﬂne_d- on the other of the base member and the h'ou‘s:lng,

coupling of the housing to the base member being determined

’
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5 by engagenent of the tongue el ement with the upstandi ng wal | . Such
argangenents ‘enable the el ectrical connectors to be assenbled wthout the
use of tools and in a snap-action, one-touch manner. That is, by sinply

sliding the tubul ar housi ng into engadenent with the base nenber until its
“final, upl ed osition is achieved, the tubular . housing will be securely
mount ed ;ﬂ Baement 1ah 'EBetFEﬂ“Q"Pcﬁ?tﬁE?nFedﬂﬁry khey ng '

t herefrom At the same time, the nmale termnals are protected due to_the
surroundmlp‘resence of t he housi ng, and the increased nmechani cal suppart

he. i nvent i on S SRty %“%%WS%‘S PapeaEILS Mﬁ%?ﬂé’n "l the
A e R R A S T T
-respecti vheRhRich GRdnéFNeCirfat ASSOBY ”Siﬁﬁl}hﬁlﬂaiﬁﬁml:ﬂdwﬁmdm the

el ectrical connectors being shown in a disassenbl ed state thereof whereby

the basehcugifigir ihedsi eggagasieht et thedObase mentiear auadilnelgs om t he
other; Figs. 2A-2F are each vertical cross-sectional views of ‘the

respect i dnallgct r couplednpesidions imnachiéved, thelkubuilar Houaing
respective section lines therein, and thus:are |ikew se shown in a

di sassenidd skeat secwnedy ; mwgsedsmceetbeem menber: s thatpektive
views of the electrical connectors shown in Figs. _1A-1E, but illustrated

ina st afenetyfeadihe PanupsPuRed ﬁ‘q"§f€8ﬂul edAEothRe 99me: tIMBcof ;

the male term:l.nals ‘are protected due to the surround:l.ng

R

presence of the housing, and the increased mechanical
support that the housing provided thereto..
By way of examples on_lly,' embodimé_nt:s of the invention
will now be described in greater detail with reference to
the accbmpanying ‘drawings _wheréin like .refe'rence' numerals
' denote like structural elements and of wh.:l.chzl
Figs. 1A-1F are each perspective views of respective
‘electrical connectors according to the’ present invention,
the electrical connectors being shown in a disassembled |
state théreof whereby the base, tubular housing, and female -
plug body. are separated one from the ‘other;
Figs. 2A-2F are each vertical cross-sectional views of
the respective electrical connectors shown in Figs. 1lA-1lF
' taken along reépective s_ei:t:l.qn lines therein, and thus are
likewise shown in a disassembled state thereof; N
Figs. 3A-3E ére each respective 'pérspect:l._v’e v:l;'ev_w of
the electrical cdnnedtors ‘shown in Figs. -lA-IE but m
" 1llustrated in a state in which the tubular housing is |
coupled to the base thereof.



6 Figs. 4A-4F are each vertical cross-sectional views of the connectors
shown in«Figs. 2A-2F, respectively, and illustrated in a state whereby the
femal e plug body is inserted into.the tubul gr housi ng (and thereby coupled
electrically to the male term nals housed thereby); - Figs. 5A-5F are each
cross-sectional vi eRégst #RedFoapecéach vhgtiichl Eress-38ctfonkis Bi‘éhbvsky,
and illustrated in a state whereby the base is separated fromthe tubul a

housi ng.. Fi gs. tha. monnectars shown i dmal Figess -2862F PN Flesp eyl vl ghang :
respectdve seciignl ng Lines in each of Figs. 4A-4F, Fig. 7Ais a side -
cross-sectiona P§$ itﬁﬁali‘?n & state awhegebyy. the, femald | plugatbally nis

st ate whereby - | e ody is separated fromthe tubular housing;
Fig. 8Ais at ﬁgﬁrgr@ sje‘g e  tuhudar: jaousingct(@nd hshexebyri goupled

Fi 9 | f.th I I
comnector C%*a&%%%@af%ﬁsﬁas ékﬁﬁi %ﬁ“ﬁa&étﬁ&%&é%ﬁy&%ﬂL'ncf‘. ne
8-8 therein; Fig. 1Pjhkg. ag:)plglgcta %séﬁ é)?g??s tlogaﬁi/%ggvt of thltf-ie

vari ous electrlcal connector enbo

al ong section ¢oARetrdPst NShim E Ospa bl 158 a4 eﬁégggﬁ%ﬁit%e Vi gys

of other enbodiments according to the pré&sent “i nventi

el ectrical contEnigtratéd’ eAf al Lttt SHtaRbly that Bask 4% S%r@éirfr&ﬂ(:h

perspective views of the respective electrical connectors i gs
11A-11B but  the tubular housing.

Figs. 6A-6F are each elevational cross-sectional views

~ taken along respective sectioning lines in each of
Figs. 4A-4F;

Fig. 7aA is a side cro'ss-sectional elevational view
similar to Fig. 4A, but iliustrated in a state whereby the
female plng body is separated f_rom the tubular housing;

Fig. 8A is a top cro_ss-sect:l.onal view of the connector
shown in Fig. 7A; . |

Fig. 9 1is a. collective cross-sectional view of the

" various electrical connector. embodiments shown in
Y Figs. 4A-4F as taken along section line 8-8 therein;

Fig. 10 is a collective lateral cross-sectiona_io view
of the various electrical connector embodiments shown in
Figs. 4A-4F as raken_ along secfion' iine 10-10 therein;

Figs. 11A-11B are each perspective views o.‘. other
embodiments according to the present invention showing the
| electrical connectors thereof in an assembled state;

Figs. 12A-12B are each perspective views of the
respective electrical connectors shown in Figs. IIA-IIB but

shown in a disassembled state thereof; and



shown in a disassenbled state thereof; and Fi gs. 13A— 13D are persbectlve
vi gws showi ng alternative enbodi nents of the base according to the present

i nvention. The basic structures accorging to a particularly preferred .
enbodi ment  ofF agsel eqtsacalasowst%ea@ﬁéé'mvho &awgeseﬁwagntlon s
shown in acconmpanying Figs. | A 8A I s shown especi al I'n Fi

and 2A, ahtae:enaelme(:aémbodﬁmﬁrﬂfs gerierehley baskudgscarddimyt tiocathe

i nsul ating base menber 1 to which a tubular housing 11 of an electri CQI_.Jy
i nsul at ipresent. Howentdkon: ant pl astic such as nylon 6,6 may be coupl edwd as
wi |l be described in greater detail below). A female plug nenber 13 may .
t hen be inserth® basie hetausturesoateordingo te ta garticeharlyctrical
comuni cation with, for exanple, an external circuit. The base 1 itself
defi nes. %ﬁ?ﬁﬁﬁﬁ%gewhw%@en‘p'p&f AR fatectrigal gonnegter cacaprdings an

opposi n separ at ed pai | on |tud| nal ly extending rail edges 41. These
rail ed ‘ﬁ{e %'8% {nye ‘f?ﬂ'?l’r °W’ht%‘@r%ﬂ’°?fb?§!‘1§ﬁ“§f F498ai tAof

vl of Pe bal8 ks e"Teév%Qﬁ i 0 FlabriaR e Beoet oner
a vertlc‘e';ﬂéd/nei(é g?ld&\%é]&% e% clg_n é ntaggr?iagﬁ ﬁ?@}t he front

wal | of base abrl ca ¥t ual | y
any el ecxt:fsumiﬁm | Basd aﬁ:éiﬂﬁerﬂat &d aobhich E'O%E%&ar 'Houéﬁaé’rffeatfl

preferred to fabrlcate the same froma plastics
an electrically _:Lnsulating and heat resistent plastio such .
as nylon 6,6 | may be coupied _'(as w_ill be de_s_cr'ibed in \..)
greater detail below). A female plug member 13 may then be
inserted into the tubular housing 11 so as to establish
electrical communication with, for example, an external
.circuit. | | |
The base 1l itself defines an opening in its upper
'surface 1 that, in turn, establishes an op_posing,
separated pair of longitudinally extending rail edges 41..
These rail edges' 41, moreover, form an upper integral
portion of a pair. of ooposing, but mirror-imaged, L'—shaped
slots 31 that are defined in a front wall of the base
member l. " The pair of slots 31 thus establish th_erebetween
) a. vertioaliy | extending stop plate 21 which ie an integral
part of the front wall of base member 1. | |
The base member 1 may be fabricated from virtually any
' electrically insulating material. However, :l.t is
presently preferred to fabrioate the same from._ a plastics

material which is electrically insulating and which

provides the necessery mechanical streng’t_h properties

required of* electrical 'connect_ors generally.
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material which is electrically insulating and which provi des the necessary

mechani cal strength properties required of electrical

8 An upri.ght (substantially vertical) retaibning wall 5 is int egrally
provi ded *on the upper surface 1 of the base nenber 1 at the rearward extent
of the opening fornRl uprightufsubstantieally vértiesar) neeiteining Rallased
met al conductive plates 6 are supported on the base 1 and include forward
i#i tategrally, pravidedwondthe uppeénceuvfacae Ir efii thagbase!
5. [Ea&h of the Iongilt ed Cﬁguctive plates 6 includes a relatively

hat Bt ¢

bent portions

narrower male®

cTRRYNARE| exteptojafthe Fpendng formed | tn

t th d to th X 3| edges 41). Mo . th

or e 0oL erd pbar  aSe3el oF e bRSh, menbeR bt o Bingrted | metal

than the | at i ' i ¢ h i i1 edges. 41.

ac-Shown per hanREY SRRSO AL SB8EEReq in HHE e ' and ERcHude
. per haj c ; _ . >T M

oot gured so SoFyard) heRtd pELtiofR SRR 1KY ol Tre‘rRiwardmost,

ext endi ng nal %41&6&@%5.1@%&@6126{&?3%9.‘1 the MyaH CSF Riles dé%éng%ﬁ%é&

t herethrough - i.e. -so that the male

ermnals 7 are positione

connectors generally.

nd

I n and

housed by the corductivef pliards bel andiidds Jal ratitidels, | ahr@bwet GRaé ed
to the base 1 (see Figs. 7A and 8A, for exanple).  The tubul ar housing 11 .
al so i ncl udes terminalsithg thiesertemuiyal 7 rprdjgeting| forwardbp gshr@Lléi Ng
| egs that establish longitudinally ,
to one another (and to the parallel rail edges 41).

Moreover, these terminals 7 are separated from one another
by a dimension which is less than the lateral separation

dimension between the opposing rail edges 41.

As shown perhaps more cleérly. in Fig. 2A, the tubular

housing 11 defines openings 8 :l.n.' its distal end wall.
These opénings 8 are sized .and configured so as to closely
conform to the size and shape of the :Eorwardly extenﬁing
male terminals 7 and thereby allow the male terminals 7 to
extend therethrough - i.e. -so that the male terminals 7
are positioned within énd- housed by the | interior of_ the
tubular housing 11 when the latter :Ls'. coupled to the base 1
(see Figs. 7A and 8A, for example). The tubular housing 11
also includes an opposing mirror-imaged pair of generally

L-shaped mounting legs that establish 1ongifudinally

extending guide grooves 9. The guide groovés 9 are s:l.zed.'

and configured to accept a respe(:tive one of the rail edges



ext endi ng gui de grooves 9. The gui de grooves 9 are sized and configured to

- acgept a respective one of the rail edges 9 41 so as to allow relative.
sliding novenents to occur between the tubul ar housing 11 and the base 1,
The tubul ar housing 11 is also provided with a resiliently deformable
tongue el enent 101 that extends downwardly fromthe bottomwall thereof.
The resi4lerdot asgutoclaliow ir@latdvenvskiding shewementswier ocguind
forwardly relative to the tubular housing 11 and-ternmnates in a n,

f or war dnbetweegethas tuibuiaswhopaingcilappd theabasApdmying Figs. 4A anek 7A, .

t he forward t ed f the_t I 10 '
surface of Fﬁéh;ogﬁbﬂét@ gi‘%ﬁﬁfﬂg% n@ PlPsl Engyaﬁdﬁn twg"%'?]hgalraggg 1
ébga'ﬁekgﬁgsiimat ol hdatospanie ctonoun, ofSRaRE AL CRERE ‘RERREE cqge

t t | 0 th
Soupl fgd SERBHEN ot ﬁ%s%t@%aéaﬁtwwoﬂ% TRadadshe D S
away fro
ont 6 t he@gg‘gg'elméfﬁ%%uqt%lﬁngé ¥l ” gti?g‘?ngree‘i%‘fﬂ“%ned Wrt‘rim? red
simlarl 5099%&&9.#; cg1akive 5 the! '%ﬁhulﬁﬁ' haus1Agoea ﬁhd”&b&ﬂdﬂddtefdle gui de

grooves using 11 may then be sl |dably noved rearwardly (i.e. in a
d|rectlomntgwgbgaakhgggetauggng wall 5) so that the male termnals 7 begln

to enter the respective openings 8 fornmed in the rear wall
As is shown partioularly in accompanying Figs. 4A and
7A, the forwardmost edge of the tongue element 101 is \@
engaged with the rear surface of the_stop'plate'Zl when
the housing 11 is coupled toithe base l (i.e. in a state as |
shown in Fig. 3A, for example). Because of this engegement
between the stop plate s rear surface and the forwerdmost
edge of the tongue element 101, the tubular housing ll will
be retained in its coupled relationship with base 1 - i.e.
it cannot normalky be withdrawn away from tho male
terminals 7. |
In order to assemble the tubular housing 11 onto the

base 1, the mounting legs of the latter are alignod with
the similarly configured slots 31 so that the rail edg:s 41
mate with the guide grooves g. The housing 11 may then be
slidably moved rearwardly (i.e. in a direotion touerdo the
retaining well 5) so that the male terminals 7 hogin to

- enter the respeotive openings 8 formed in the rear wall
of the housing.llt_ Continued rearward sliding movement of
the housing 11 will cause the upper edge of stop plate 21
to engage the forwardly and downwardly'slanted resilient

tongue element 101, causing the latter to be urged upwardly



of the housing 11. Continued rearward sliding novenent of the housing 11
wi |l cause the upper edge of stop plate 21 to engage the forwardly and

downwar dl'y sl anted resilient tongue el enent0101, causing the latter to be
urged upwar dl 10 towards and into the recess 19 fornmed in the bottom

wal | of the h&Querdsandy inte,theo racass 119 s formeds incthe bofsom jwall
the conduct | vE% HRoBaSEIAG 13+ or ner d face of the rotaning uell 5 as
surface of atop pi MSR PRy 38 il \neq Fupavedl HodtBon X A7s
(e “uhere |yl e, rhofl SRLLIGHE the' AoSuigl At° dibgrelfy Tthosl) ede"

resiliently ! porkiond "Gt RHS [déHdudtfyd Op1aitdsPd eAIGHY EBPwhPBIface

el ement 101 wll thus abut against the rearward surface of the stop plate
21. The housi oF Khe' rétalRisyywasl & aadecsdhowni ia FI e3h r ol gheordiigud O
the base 1 by virtue of this engagenent between the tongue el ement 101 and
the stop pl at elgimenthdOlcavililhawvé dbeared the\wrearwardosarfacer ofa stop
rearwardly directed force against the base sections of male termnals 7

whi ch i s mai npdiated 2Le t oAsha i resultendhecnbnbevént haeasiljency cafntthen1

and the stop plate 21. Thus, the housing structure of the present invention
not only prot &Onguenhelpnent o143 nwidly 18%th%#§ to return to its

| 'normal’' position (i.e. where it is slanted downwardly and -
\/ | forwardly). Upon returning resiliently to its normal -
| position, thé fbi-wardmost _ edge_ of the _tongue. element 101.
wi_.ll. thus | abut a'gé.tnst the_ ‘rearward éurface_of the stop. _
platé 21. The housing 11 will thereby be retained in its
cbup;ed relationship to the base 1 by virtue 6f this
engagement between the tongde. element 101 and the stop
plate 21. :
The rear wall of housing 11 will Imoreover exert a
rearwardly directed force against thé base sections of
- male terminals 7 which is maiﬁtained due to the inter-
engagement of the tongue element 101 and the stop piate 21.
Thus,_ the housing structure of the present invention not
only protect.s the male terminals 7 due to the male
terminals 7 being housed within the tubular housing 11,
but also imparts tructdral rigidity to the male terminals
7 (énd the_ conducti#e plate 6 a'sociated. thezfewith) due to
the base sections 7 of the male terminals 7 being forcibly
captured between the rear wail of hous:l.ng_ 11 arid the

forward surface 5 of retaining wall S. In this manner,



termnals 7 being housed within the tubular housing 11, but. also inparts
structural rigidity to the male termnals 7 (and the conductive plate 6 _
associ ated therew th) due to the base gections 7 of the male termnals 7, -
bei tig forcibly captured between the r&kr wall of housi ng 11 and the forward

Or f 5 of al ni wal . ' ' ' : '
| Z“éoaﬁt& ?&ers?ﬂqr&ﬁﬂ'&“ﬁphﬁes 61 8 onBR cepsat it el s e P! &l e
separate st enesl s- A i ' o -
o vl des AURAGHAA, papficatinC ¥R, tie' dse ) Cy1el diifardie HaktaherBLTi S0 Ul
the tubulgrg ousklgell LR CaYA! & benble thabordpiles Hendigdiione

touch' no i ng mannér (usu y W thout the need of any tools) due to the

snap- f i t idAsr g it KEd | fadednhey flwctosese el enent 101 and the stop plate
21. The housing 11, when coupled to the base 1, will therefore

protectively hogisgilhe Ber apptegiategcttherafors, ethatl dheertubular7. Wth
the housing 11 coupled to the base 1 as described above, the female plug
~body 13 (Hwusiwg f 2dnleanobeeatdupleadr tondthe 1baser despon® ngoreahleder to
the male termnals 7) may then be inserted oRerative’I-y wi thin the opening
defined atonénctéuchkhr mountiog imarnex) (usupdlyydrithonthnthe tﬂﬁﬁqug |

e S o bl sl S 1,
body 13 (f9RGue elgx_nent 16 a%a %: QU HisedTh W tﬁh&_ﬁé&eiﬁ&’aif,p' ug

| wheh qoupled to the base 1, will therélfore‘ pfqtectively W,
house the forwardly projecting parallel male terminals 7.

With the housing 11 co"'upled"to the 'basel 1 as
described above, the female plug Bédy 13 (hévin_g female
connecting terminais 12 c’otrespon_dixig in 'numbef_ to the male
terminals 7) may then be inserted operatively within the
opening defined at the forward end of housing 1ll. 1In such
a manner, the male terminals 7 are ea_ch electrically
coupléd '1':0' the female termihalé 12, as show_n more
specifically in accompanying Fié; 4A. | _

The female terminals 12 include .a fastening claw 17 '
for securing the same within the ‘female plug body 13 (the
latter being formed of én eledt‘ricalliy 'i'nsulating plastics
material,-) as shown more clearlﬁr in f‘igs. 7A and B8A.
_Conductive wiz:es 14 coated with an electrically insulating
material are réspectivély' connected tb tﬁe female terminals
12 at a pfeés connection portion 18 .thereo.f. (see Figs. 7A
and 8A). The elongated cc_mductiﬁe platés 6 or ﬁus bafs may
be connected to an external circuit (not shown) due to

electrical communication that is
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latter. being formed of an electrically insulating plastics material,) as
shown more clearly in Figs. 7A and 8A. Conductive wires 14 coated with an
etectrically insulating material are respeqig vely connected to the fenmale
term nals 12 at a press connection portion 18 thereof (see Figs. 7A and
8A). The el ongetabl fshed cvise theaimaleb terninmlars, nbemdlbe cterminalist 2230
external circuit (not shown) due to electrical conmmunication that is 12
establ__i shed viand hcomdiictive mricmésl4, fenmale term nals 12, and conductive
wire 14 In order to ensure correct alignment of the female pl ug body 13
relative to the tubtmaordesrsitg ensurey covrect: aldgomeat haf cfemale
polarity of the established electrical connection ensues), the tubular
housi ng 11 andlugdpedy 13 Felgtivete thetueularhowsingell: ‘ﬁggt oﬁ@u@s

and groove el emants 15, 16, ,res ectlvel Thus, when the fenale u y
13 i s slidabl y¢PnRRBUTE nFE? %F tﬁﬁé?ﬁﬂyti’l °1fhet¥‘9ngﬁ§t&1%ﬂ'% 8

Coupling or) crtAFBREGH  Febperbion, eniia); ”@1 FohinE. Ty fL “ana
o The ubul art uﬁnéf?? ?’S"’?'ﬁ Ghe Preiciom ﬁ’é@nbr%%?éée{“% EbALY°

present inventaf girpevessiaiaves hes, bsenﬁp&sﬁ%x iyl terRas0f vhetdi enal

mal e connecting termnals 7 which are formed froma pair of conducti ve
plates 6, noref@tal@splagnbody af3 'bé csieaablg! inserted into the tubular

housing 11, the tongue and groove elements 15,16,

~ respectively, will likewise mate. As such, only one

coupling orientation of the female plug body 13 (and hence
a single coupling o:_':ientatiog' for the pairs of male/female
terminals 7/12) relative to the tubular housing li is
allowed. |
Although the embodiment of the present invention
discussed above has been described in terms of a pair of
male connecting terminals 7 which are forme& from a pair of
conductive plates 6, more or less ‘numbers of male terminals
\_ ' 7/conductive' plates 6 may be provided without departing
from the scope of the present invention. 1In this regard;
' the number of female terminals 12 that are provided in the
female plug body will uéually .coinc:l.de with the number of
male te:m_:l.nals 7. Moreover, the precise ex_ternal shape of
the tubular housing 11 will be determined in large part by
the . numbérs of male/female terminals 7/12, respectively,
that are provided. ﬁence, the use of a _square. tubular form
of the housing 11 and .a mateably configured female plug
body 13 are merely preferred for the embodiments of the
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7/ conductive plates 6 may be provided w thout departing fromthe scope of
thg present invention. In this regard, the nunber of female termnals 12
that are provided in the female plug body will usually coincide with the. *
nunber of male terminals 7. \reover,18he precise external shape of the

t ubul ar housing 11 will be determined in |arge ggrt- by the nunbers of
mal e/ f emPresenti fayention, and,axe, thereby, represpntative AL dhethe use

of a square tubular form of _the housing and, a_pateahly confiqured feomal e

pl ug bodPtheL JeRPeLFiG formey "FgPtt hééﬁrftfg’o‘??r'éﬁﬁ'g f FRONS Drewknt .

I nvention, and .are thereby representatiyve of er geonetric forns that

the el ec®L %%r%&ﬂ%)bf&%‘& %“{%W'ﬁ’é’ ﬁge‘gg?ﬂ%*'nvent ion may take.

Anot her enbodigenh. 4 C&E%m t Scﬁ& ! ehNRR! ifHad hoWehd 4145 IS

1B-6B. In this reé‘aé?‘cci, e reader w %ﬁ(; et?h\aetﬁgrrgr%%éo fhe str?&{ur es

- associat q¢ ViRdwnh hiA $IHed MHVeH.aN0rA henosheagawaydivhi redder oLl Vent i on
to be discussed below) are essentially the sane as those descri bed above

wi th ref gjgse thathi ganylooSAthe Heteactultese sssbbiated uwithesthis!| not
"be described again in detail here. ~ Instead, the discussion that follows
wi || enplemboiindret s(andt thel othixr lembodiments f 6€r ¢heesirernittiomectot he
various enbodi nents. Suffice it to say that simlar structures as between
‘al | of tle edisdiuased below)s anecmssentiablydithassamencesi ithrese the
sanme reference nunerals throughout the various Figures. As is seen o
parti-cul £lescribedgabovwe withgjreference to Figs. 1A-8A. Hence,

these similar structures will not be described again in O

detail here. Instead, the discussion that follows will
emphasize the structural and functional ,di,fférences as
. between the var:l.o_ixs' embodimeﬁts. . Suffice it to say that
similar étmctures. as. between &1’1_ of - the_ embodiments of
this invention to be discussed herein .bear the same
reference numerals throughout the various. Figures.

As 1is seen""part':l.cularly in Fig. J.B,..a pair of
separa"l_:ed. parallei ra:l._l edges 42 are formed in the
insulatin§ base 1. ' Each of the rail edges 42 integrally |
includes, at the forwardmost end ‘thereof, a laterally '
resilient: tongue element 42A. The tongue elements each
include an ':Lnte_:.r:idr engageinent ‘'surface that is
substant_iélly aligned .('i.e. co-planar) with the forward-
edges 22 of base 1. A relief slot defined in the base 1
laterélly of eacﬂ of the fasten:l.'ng'__ membérs 42A creates a
longitudinally exten&ing’ a_rm parallel to the gu:l_._de réi’ls 42
that imparts lateral resiliency to the tongue element 42A.

As a result, each of the tongue
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separated parallel rail edges 42 are formed in the insulating base 1. Each

of the rail edges 42 integrally includes, at the forwardnost end thereof,

a taterally resilient tongue el enent 42A 14he tongue el enents each include
an intekior engagenent surface that 1is substantially aligned (i. e.

co-pl anar) W idlenightsr 42K Imagode 221 &iedop6si11éntlyi Bhtiaal fsfé;féil:i%

the base 1 laterally of each of the fastening nmenbers 42A creafes a

| ongi t udi nal | yeexthadiothear noparthid ctongué helewents' ad2s 44 .ehatséd A tto

| ateralzresiliency to the tongue el ement 42A. As a result, each of the -

t ongue 14 endaxges theA separatiidre ditherasdion ashdrnebatwssr).y rel ative to
the other of the tongue elenments 42A (i.e. -so as to enlarge the separation
di mensi on t her ebet iénjtubplan hewsinghddsimay Thusmpe looupled dplthe thagdie
base 1 by aligning the rail edges 42 and the respective grooves 9 forned by
the mounting Hed¥ aligning rthe reiledges 42 apdeithed respectiye graaowes a
pai r of outwardly divergent surfaces arge al so definped on the taongue

el ements 42A, %r%%"%fﬂéc?? Jeoynt gc§ﬁ9§urf§{§e§h3ﬁ I8PRTds o 13s Wid 1 @ st
in the spreadi the.iong el ng,s 42[err] A duging,mounting of the:

t ubul ar housi r?g’gf%jv&#of gggé ?‘ge'lﬂéﬁti , n Yhe® gﬂ?ﬁgig %?G’Qﬁg% '
t ubul ar housi Lfég]t S C C Ld es. W ervg .t o
assist in res?ﬁréfr]ﬂ y s_gr%%adi&ggot ﬂd@%%‘ge%g eérrgﬁt sé‘%%&lépa 1‘(&,&4?@% 4?[96‘ to
the presence ghelgat s@ttsbes! Yetvdlas ol "BuffadssCld 9208V s0 48 %0

state of coupling the , , _
' assist in the spreading of the tongue elements 42°A during

~ mounting of the tubular housing 11 onto the base 1. That

is, when the rearward end of the tubula_r housing 11

contacts the cam surfaces, said. surfaces will serve to

assist in resiliently spreading the tongue elements 42A

apart - i.e. due to :the' presence of the relief slots and

the arms as described above. This --state of coupling the

- housing 11 to th e base 1 is perhaps more clearly shown in

Fig. SB“._ As- a result, the hous_:l.ng 11 may bé slidably

. moved into its f£inal position - i.e. with the male

U connecting members being -contaihed within the housing 11-
as is shown in Fig. 3B and 4B.

It will ‘be observed that, with the tubular housing 11
in its :sééted position on the base 1, the tongue elements
42A will each return to their 'normal' condition by virtue
of their inherent resiliency. As a result, fhe engagement
surfaces thereof are brought into engagement with a
portion of the forward face of the tubular houéing- 11 (see
Fig. 3B, for example). In such a manner, the base sections

of the male terminals 7 are each securely captured between



housing 11 to the base 1 is perhaps nore clearly showm in Fig. 5B. As a
result, the housing 11 may be slidably noved.into its final position - i.e.
with the nmale connecting nenbers being contained within the housing 11- as *
is shown in Fig. 3B and 4B. It will bdSobserved that, with the tubular '
housing 11 in its seated position on the base 1, the_ tongue el enents 42A

wi || eachthetpeart walhep£f ther fabulesdiousing\lliandcthe vesticahb¥ ent

resiliency. As_a result, the engagenent surfaces thereof are hrought iLato
engagener@®xterding ;xetpining wadli & b (o BERNSF Hq'@‘ ulta.gB%Eiﬁﬁ NE

(see Fig._ 3B, for.e le). In such a manner, the base sections of the mal e
term nal sdqsdé’t’#%%c%wel y captured between 15 the rear wall of the

rm nal 198 el y o en 15 |
%}‘;n‘n‘e?_r simi 1 arky SRGLF168° AiEiCREARRE, THE N TOreEALD MedngobPr?
cconpanytRGORAEES b (AR Brafent LTREISR o SHGW B bScSpHfyLic

el ectri Cairi'?j_si.nSﬁd:a‘serg base Showr’ purddGulidFfly 4 sedgnl antgr meract i on
23 whi ch deTines an upper supporting surface 23A. A centrally | ocated
recess 43glécteicatlyi ingilatimgorbase Iuriscprédidedawithe d oradsddedge of

base 1. The base 1 is also provided with opposing pairs of upright claw
posts 33 phatiform | secitiein/ 28t avhich aefines apacuPRevvecsupporbingce 23A
sized to closely accept the |lateral lX projecting fl %régei 9"'do£i£2§ :tlru:b'u' ar
housi ng surface 23A. A centrally located recess s de _
the supporting sur:face "23A _near tha forward edge of base 1. v
The base 1 is alsq provided with opposing pairs of
upright claﬁ posf 33 which’ col-lecfiveiy establish a
pla:iar spade above the sur.faé.e 23Aa siz'ed' to closely accept
the laterally projecting flange 9' of the tubular housing
11. The flanges 9' of the tubular housing 11 will thﬁs be
held securely against the bottom __surface' 23A of base 1 by
means .of the claw' posts 33. A forwardly and downwardly
" projecting resilient tongue element 101 is p:_rbvided on the
bottom wall of the tubui_.ar housing 11 as is perhaps best |
seen in Fig. 4C. - ' ~/
The ‘tubular housing 11 is coupled to the base 1 by
: aiigning the lateraliy extending flanges 9' with the planar |
space established by the claw posts 33 and by sliding the
- flanges 9' theréundér. The 'portioﬁ of the supporting
‘surface 23A forwardly of the recessed surface 43 will thus
engagé -the tongue .e-lement 101 giuring ':l.n:l.tj_.al sliding-
movements of the tubular housing 11 onto the "base 1, L

causing the tongue. _elemént_ 101 to be resiliently displaced

upwardly into the recess 19 formed in the bdf'l_:om wall of



11. The flanges 9' of the tubular housing 11 will thus be held securely
agai nst «t he bottom surface 23A of base 1 by neans of the claw posts 33. A
forwardly and downwardly projecting resil igﬁt tongue elenment 101 is _
provided-on the bottomwall of the tubular housing 11 as is perhaps best

seen in Fig. 4fie Musbuldx Roubongi 13.11 Howevdi) cont@ the Rehgub Wlement
aligning the laterally extending flanges 9° wth the planar space

est abl i shed byQGlhchabavchesred3xhial Ifprward npottiohl afjeth8' supportiiey .
The poktion of the supporting surface 23A forwardly of the recessed surface
43 wi Il thus euwrfece Z23A,0dduwidle meturr) tolutisnd normaldl conidstiemundant s
of the tubular housing 11 onto the base 1, causing the tongue el enent 101
to be resiliehh® dirsglaemmp\mﬁ diyts ndhherenidcesesidiensyd A8 t ghown

bottom wal | of 16 the tubul ar, housing 11. - However,, once the tongue
elenent 101 hPETHiSRIAriw; gnf Fi@rdorti &% o Hﬂ?%pomngf%‘gﬁp A,

e on: | oe) AR, 2 SRR, apsPREL T A i ol A5l aage
f d t t 1,0 f d f
e eamosed S e, MA@ Etadg ad) Lh EHESMERbREY] ST dq 00

tubular housing éésﬁftpr%ﬁsn%\{]fm ﬂ@ﬁé‘ﬂh&‘: &Edri%iffé?-w& 235m beirdly
ls 7 W '

addition, the base sections of the male term nals be securely

captured bet wgarthdrawre ¥roif| thebadé 1LbUIAr aRayYEing, 1 the) bade: sedticis .
retaining wall 5 in a manner simlar to that described

__ of the male terminals ‘7 will be securely captured between -

e the rear wall of the tubular housihg' 11 and the vertical

retaining wall 5 in a manner: similar to that described
previously. |

A. further embodiment of an electrical connector

according to the present invention is shown in accompanying

Figs. 1D-6D, respectively. The embodiment depicted in

Figs. 1D-6D is é'ssential-ly similar to the embodiment of the

present invention described above with respect to Figs.

1Cc-6C. Onez_ principal differenc_é; .however, is that a

\ resilient tongue element 44 is provided :I.ntegraliy with the

. supporting surface 23A associated with the base 1 and is

upwardly and réarw'ardl’y inclined. A recessed surface 104,

on the other hand, is defined in the bottom wall of the

.‘tubular housing' 11 so as to receive the tongue element 104

therein. The rearwardmost edge ‘of the tongue element 44

(see Fig. 2D) will thus ehter the recessed _surfacp 104 and

will prevent withdrawa; of the tubular 'hous:l.ng' 11 fro_n its

position when coupled to the base 1 __(e'.g._ as shown

especially in Figs. 3D and 4D).
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previously. A further enbodi ment of an electrical connector according to

t hes present invention is shown in acconpanying Figs. 1D-6D, respectively, ..
The enbodi ment depicted in Figs. 1D-6Qs essentially simlar to the’ - F
enbedi nent of the present invention dé&scri bed above with respect to Figs.

crenent 4415 T8 G38-PR K o, BiEHRer, shbaifientt, fikoidlg, 889
ocessed i besdfs’ Ak ith, ° R ° (ehd "BRLE' 4 d [okbOEGed’
the tubul @i tROWSiiipport Osibtate WREACKE 1d'Cah 0datagel TRilitekikidlicoei n.

The rearwardnost edge of the tongue el enent 44 (see Fig. 2D) will thus
enter -t hethecapped ssuffece 125 ahbredf. Pr Avadcessddr sueifack 48 igbul ar
housi.ng 11 fromits position when coupled to the base 1 (e.g. as shown
especi al |gentraldy aefdmadiDyithinl7thegsuppot Gurifacen hearxrhethe

enbodi nent according to the present invention. As shown, the base 1 is
provi ded fprward sedgerofsbasackt. whhcpaiz of oppeging urrightofilangede upper
surface 25 thereof. A recessed surface 43 is:centrally defined within the

supp-o-[] t fs‘f’ﬁ*hﬁg :'}ﬁa?raf’ﬁe F%F‘ﬁ&?&téﬂge » -Basei‘l‘.'argﬁgiﬁ“’&e"opgﬁfy‘ﬂg

i ght : 35 t ] ti Ln’ ' { {

ool haggad valle S ceshl i agn b ruecdoc s v (g
the base éowaﬁgﬁgggngdbge o tHe Bide O UM deiritl ”ﬂ:t?& Y8ttica11y

extending retaining wall 5. o
The tubular housing 11 of this embodiment of the ~
invention is provided ‘with a downwardly and fbrwérdly- _
slanted resilient tongue éiement. 101 which engiges the
recess 43 when the tubular housing 11 is in its final |
coupled position with respect to base 1. In this regard, .
the . tubular - housing' 11 is capabie' of being slidébly
received within the space established by the walls 35 and
-thelr respective flanges, the latter engaging the upper.
wall of the tubuiar housing 11. It will be noted that the
flanges associated with the flanged walls 35, together \J
with th‘e interengagement of tongue element 101 and
recessed . urface' 43 will securely couple 'the tubular
' housing 11 to the base 1.
A further embodiment of this invention is depicted in
Figs. 1F-2F and 4F-6F, and is somewhat similar to the
embodiment described above in connection with Figs. 1D-6D.
Note also that the perspective _viéw of this embodiment of -
the invention would be essentially identical to Fig. 3E).

However, the principal differences therebetween are that
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The tubul ar housing 11 of this enbodi nent of the invention is provided with
a downwardly and forwardly slanted resilient tongue el enment 101 which
engages the recess 43 when the tubul ar houggng 11 is in its final coupled
position*with respect to base 1. In.this regard, the tubular housing 11 is

capabl e of beithge slentsddymeneei 3€d Fighl N 1Pe2PPaGEa AR F SIS RYaése an

wal I's 35 and their respective flanges, the latter engagi ng the upper wa

of the_ tubul aupwaridly 1and| trearwardlygt esll ahtied Nt driguecse 2emeri €t ol
with the flanged walls 35, together with the interengagenent of tongue

el enent 101 ad®sosiated] with athe 48uppbrts surface 2QSIE the base I, and
housing 11 to the base 1. A further enbodinent of this invention is

depi cted in Figgsreaessed sgyripcer 104ndls sdefimedalnsithe hottomhwall of
enbodi nent desgri bg%’@l‘oove in connection with Figs. 1D-6D. Note al so that
t he perspecti i ax hhougipgdildent Thet res Y ctongue jejement 44

Chor ebet weon Nia% repus” exthnd psBifEningo Frhe. TRdsased qsurrere 100
et udes an uglef) Yo OSHYE! Aol 39, |09 Bal o e SBER
el emont 44 wi KPoreey Brever o eaetiiing Be b Khme B CEMGISiN, B, C
tubul ar housi basbl gortieHl Uk t¥hd NRald SCoinebttEa§ Pebe¥8 Ny 18 AN Gaida"d
of .the same and capturing the ' o
| similar to that described above.
~ As the reader will appreciate, a var:l.ety. of
modifications may be made to' the electrical connectors
according to the present invention without departing from
the scope thereof. Some of the modifications 'are shown in
accompanying Figs. 11A-12A and 11B-12B. For example, the
 electrical connector shown in Figs. 11A-12A is s:l.m:l.lar' fo
that described abpve with respect to Figs. 1C-6C. However,
:l.n the electrical connector of Figs. 11A-12A, a vertical
stop plate 4 is provided at a forward edge of the base 1
R and against which the resilient tongue element 10 (see Fig.
12A) assopiafed with the tubular housing | 11 is engaged when
the tubular housing 11 is in its coupled position (See
Fig. 11a). . '

The embodiment of the :I.nvent:l.o_n shown in Figs. 11B-12B
is similar to the electrical connector described above with
reference to Figs. 1D-6D. However, in the electrical
connector shown in Figs. 118-125, a stdp plate (not shown)

extends downwardly into the channel defined in the bottom

wall of the tubular housing 11. The upwardly and



base portions of the male connecting nmenbers 7 in a manner simlar to that
degcri bed above. As the reader will appreciate, a variety of nodifications.
mpy be nmade to the electrical connectors according to the present inventjon®
Wi thout departing fromthe scope ther®®f. Sone of .the nodifications are
shown in acconpanying Figs. 11A-12A and 11B-12B. For- exanpl e, the -
‘el ect ri caleazwarsiivorsisntedi repidient] tongue selement 44, agaqciated | ped
above with resgect to Figs. 1C-6C However,_in E’H'S' el ectrical connect ow of.
Figs. 11Adith the,bottom sunface .of Pase 1., Widd Fhus: BPEARS o o&l t he.

base 1 and againhst ich the resilient. tonque.ele ' Fig.442A)
associ at &F9H t Q‘F%V?%bﬂFﬁYeﬂ ugf‘ﬁﬂ‘.’giipg g#g&&?d%éﬂ'&héﬁﬁ?oilﬁrl ousi ng
11 isinjts ‘a}%u%l?ed ‘position (See Fig. 11A). The enbodi ment of the '

i nvent i of Ehomif PR gs 11B-12B is sinilar to the electrical connector

desori bed abougy b ! I 1056 8oh Oahby S al pAbhERIve HBUNCOE U Witk

el ectrical conn shown in B, a stop plate. (not shown)

ext ends qovpNaE Iy HeP iforporiedd dehtdcehan elleetididaln asinectoide

tubul ar housing 117 — The upwardly and 19 rearwardly slanted resilient
tongue elg¥ete 4frasarve i rivishtidr, t IMor® tspeeittidalky ofFigee 13A+13D t hus

engage the stop plate to prevent uncoupling of the tubular housing 11 for
t he base daclti gisowd 3én 18Dteznatirevenbodimenty off Ghes hese He t hat
may be .incorporated into the electrical connectors oL
the upright retaining wall 5 includes a centrally located _
column member 5a that separates a pair of horizontally <
disposed male terminals 7. In these embodiments, the
conductive plates or bus bars 6 are laterally disposed so
that the housing (not shown in F:_l.gé-.' 13A-13D) will capture
the base s'eé_tibns: 7A of the plates 6 against the retaining

wall 5 in a manner 'siinila'r to that described above.



of the present invention. Mre specifically, Figs. 13A-13D each shows an
al t er natd ve enbodi nent of the base 1 whereby the upright retaining wall 5

i hcl ydes 'a centrally |ocated col um nenber 28a t hat Sﬁﬂmﬂ

hori zontally disposed male terminals 7. In these e Iﬁﬂ"l“ﬂmﬂl"m,
conductive plates or bus bars 6 are | ateGHMIMSIi sposed "so ‘t hat ¥hes housing
(not shown in Figs. 13A-13D) w |l capture t he. base sections 7A of the

plates 6 agal nst t hee r A S1ORtEICAl connecter RempTHsing en electyisalived
b 1, A | ect | t | ect |
ool . ng. baclHIRENNG (PESS FERSEE ok | FEERCHS (FabREreneLog, VaVasaLYe
b d h f d f th |
raer carly o ndde lde ymidne LISSphRREg ﬁéﬁ,ﬁ%ﬁiﬁgfii AEvaRg
forward surfacg é% rth@r&?:ha ”Ai?glwﬁUt Hih aei@#ﬁriéﬁ?ﬁg W biges
n f wa

t he base portion Torwar he retaining ousl ng

posi tioned forly@,; &f #‘%ﬁﬁ Iy 3 g
an opening into the hou%ééhg éﬁoughr%%éeﬁ eac eh?e term na ﬁexta*e%ds

to be.recei velpf thien retiainivigsi wall 2RAAT @i halé! teemdhall diBtEidiny from
coupling the tubular housing to the base nenber in such-a manner that the

rear wal |l of ttiee thése spoition nforwardly cof othe rgtaininghwallseaptubudarof
the or each conductive plate so as to capture said. base portion between -
the retaini ng heusingd posd tidnedr ﬂmr@y\haﬁebyheha'mmimmdl .and

thereof Is rigidly fixed within the tubular .
a_v ng a rear wall defining an opening into the housing .

N through which the or each male terminal extends to be
- received within said housing, and resilient coupling means.
for coupling the tubular housing to the base member in such
a manner that fhe- rear wall of the tubular housing exerts e
force against the base portion of the or each conductive
plete sO as to capture said base portion between the
- retaining .w'all and the tubular housing whereby the male
terminal t_hereof is rigidly fixed within the tubular

housing. _ |
U " 2. A connector as claimed in claim 1 in which the
couplj.ng glleens include  a pair of guide raile formed on one
of the b.ae' memhef and the -tub.ul_ar housing and a
cofresponding pailr of groo§e3 formed in the other of the
base member and the tubular hoﬁsing’ end adapted to
slidably mate with reepective ones of said guide rails. |
3. A connector as cla:l.med in claim. 2 in which the
guide rails are formed on the base member, the forward end
of each guide rail compr:l.si_ng a resilient tongue member

which, on sliding movement of the tubular housing along the



housing. 2. A connector as clained in claiml in which t pI [ ng means -
i nglude a pair of guide rails forned on one OfAmm\ ﬁ! mknd the

tubul ar housi ng and a correspondi ng pair of gr e other .

the. base nenber and the tubular housi2y and adapt ecf to slidably mate W|th
respective ones of said guide rails. 3. A connector as clained in claim?2

in whi chbaise membex,aiaze Spryng nepast, t Aad HuBEChe BBy coméeftémaﬂf end

each guide rail conprising a resilient tongu r whi on sI di ng—\
‘nmovenent S§& hélﬂ-GBHHarmWé%Pﬁﬁralwgﬂe E%"%ﬁ@

of
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t he housing,* coupl i ng o ousi ng-to the base ne bei ng determ ned by
engagem?ra? ta{& St B ithi Hadd) tenfiets wrill THé Isusing, Amdnnect or
as cl ai I n I'm 1 1n which the coupling nmeans conprise a resilient

tongue elg Fibesisad Cau fabd'i dAG£DNed Oint Bhebothert vifethen base namiwng, and

an upstanding wal | defined on the ot her of the base nenber.and the housi

ng,

coupl i ng anfd tdhe howsirgt a:ddpiih'@mﬁrmmmm dm erhe rhase wanber enent

of the tongue elenment with
being determined by engagement of the tongue element with

the recessed surface.

5. A connector as claimed in claim 1 in which. the
coupling means comprise a _resilient tongue element
associated with one of the base member and the housing, and )
an upstanding maii 'defined". on the other of the base member
and the housing, coupling of the housing to the base member
being determined by engagement of the tongue element with
the upstanding wall. '

6. A connector as cla.imed in any one of claims 1 to §

| and further comprising a female plug member received within
the tubular housing, said female plug member incorporating,
for the or each male terminal, a corresponding electrically
conductive female terminal coupled to the male terminal
within the housing. |
. 7. A connector as .claimed in claim 6 in which the
tubular housing and the .:E_emal'e plug member include co-
operating engagement means which determine the _orientetion
o of the plug member in the housing. | |
| 8. An electrical connector substantially as described

with reference to and as illustrat_ed by the accompanying

W
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the upstanding wall. 6. A connector as clained in any one of clains 1 to 5
and fukrther conprising a femal e plug nenber received wthi | ar
housi ng, .Sai'd femal e plug nmenber incor_pora?’z,ng, for the each nal e
termnal » a corresponding electrically conductive femal Ell mujm d.
to the nal e tegpagthgsl t hin the housing. 7. A connector - aim
6 in which the tubular housing and the fenal e plug nember include c§- *
operating engagenent neans which determne the orientation of the plug
menber . n the housing. 8. An electrical connector substantially as
described with reference to and as illustrated by the acconpanyi ng

dr awi ngs. :




