2197548 ELECTRI CAL CONNECTOR HOUSI NG HAVING CONDUCTOR- RETENTI ON' MEANS | 1
The present
particularly to an electrical connector housing having conduct(yqrmgggpag
means for retaining electrical conduct or s-term nated to el ectricc&lY tsr
in 5 position within the housing. A prior art connector is shown in Figure’
4, which retains in i nEUEQERE GBUSCONNECTDBC HOUSAINGC (RGNS 1 havi ng

aligned slots 2. Housing 5 h%%ﬁ'ﬁ&ﬁ‘ﬁﬁﬁﬁkwlw Q&egr}@gs 6 which are
arranged |l aterally one next t and retaining
contacts 1 therein. As one end of an insulated electri cal conductor 4 is
forceful | yynoved downgar ghuseRta Shiertion PeEpsedscutar 49 té’feé’éi-?cgﬁ t he

conduct or

and forced into slots 2 of each_contact 1, the edges of
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to allow a portion of conductor 4 to nove into groove 7 when the electrical
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As one end of an insulated electrical conductor 4 is
forcefully moved downwardly in a direction perpendicular
t_o'the axis of the conductor and forced into slots 2 of -
each contact 1, the edges of slots 2 will cut into
insulation 4b and electrically ehgage conductor core 4a to
form an electrical connection  therewith. Each
contact-receiving opening 6 is provided with a groove 7
for quiding conductor 4 during its movement into the
housing and for retaining a portion of conductor 4
adjacent contact 1. A pair of resilient retaihing arms 8
is located at the entrance of each 6pening of groove 7.
These arms are resiliently deformed to allow a portion of
conductor 4 to move into groove 7 when the electrical
conductor is forced into slots 2 of contact 1 within
opening 6 thereby retaining the conductor in groove 7 as
shown in Figure 5. Figure 6 illustrates the condition of
the conductor thus seated in slots 2, which shows that the
slot edges of slots 2 cut into the insulation 4b of
conductor 4 to form electrical connection with the
conductor core 4a terminated in slots 2.
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-2- In+prior art connectors descri bed above, a gap nmay be easily forned
between retentj;on.arns 8 and conductor 4 in retention groove 7. Then,
although retention arns 8 serve to retain the electric conductor in groove
7 against an upwardly-directed force, they cannot operate to apply a
retainirng force on the conductor when a |ongitudinal external force is
applied to the conductor which will affect the term nation of conductor 4
in slots 2 of contact These connectors are usually soldered to a printed
circuit board 9 and the like, as shown in Fi-@gke 5, by soldering | egs 3 of
contacts 1 extending beneath the housing 5 wi th sol der 9b. The heat

. generated in such sohﬂ§d¢9?°9pg%§tgg%n d%?Qr%Beb”ﬁﬁ&ﬁ ci§Q§%gcﬁg§ 4

thereby causing the ins ron to shrl rectron awa
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source of connection failuré due to corrosion Qccurring between
conduct or cor 88BNE tRe X&hRidrtthe 1] CHRIGHFEREVELOFhd NpRRe | hvadeiBfAtt o

allevi- ate thg ﬁbﬂahﬂmyt-hﬂtre%tféwvﬂﬁdé)ﬁ&théynaéﬁhat opeldatly Q:CB Oappl§ea
when a poor eleﬁtrlcal connecti on tgges | ace etmeeg an |nﬁgl g 1
el ectrical coh@&&dt*Rfd EPe& i EAP MRAREHOT THE SOt eBenC A &md th2
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sai d housi ng bei'ng provi a. conduct or - I'on groove open
out war dl y forlrece|V|ng an insul ated el ectri cal conductor therein, a

termnation section ofh&aédc6ARbAE0 AP YV L KW Wy dky 138 Adimated he pPsHtaked
el ectrical conductor can be ternlnated wthin the term nation, section

conduct or - r et EREFOFarhRaFscat drdt t&P opkkeend SofSR PR dRUTE BRI et 2nt PYn
‘grQoye for reteldewing legs 3 of contacts 1 extending beneath the

housing 5 with solder 9b. The heat generated in such
soldering operation is conducted to insulated conductor 4
thereby causing the insulation to shrink in a direction
away from the termination section of contact 1. This
shrinkage may cause the conductor core 4a to be exposed at
the termination, which in turn becomes a further source of
connectipn fallure due to corrosion occurrlng between the
conductor core and the contact.

It is an object of the present invention to allevi-
ate the problem that a conventional connector is liable to
cause when a poor electrical connection takes place between
an insulated electrical conductor and an electrical con-
tact.

The present invention consists in an electrical
connector comprising a dielectric housing having a
contact-receiving opening in which an electrical contact is
positioned, said housing being provided with a conductor-
retention groove opening outwardly for receiving an
insulated electrical conductor therein, a termination
section of said contact opening outwardly so that the
insulated electrical conductor can be terminated within the
termination section conductor-retention arms located at an
open end of the conductor-retention groove for retaining
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-3- the insulated conductor in sald conductor-retentlon groove after I § has
been positioned therein, projections at inner ends of the E
conductor-retention arms for engaging,and locally defornming the insulati-on
of the insulated conduc- tor, and another projection |located at the bqrgbm
of the conductor-retention groove for clanping engagenent with the

I nsulation of the insulated electrical conductor at a position generally
opposite the projections on the conduc- 43 -retention arnms. By constructing
the electrical connector as above the portion of the conductor adjaCent to
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conduct or. The cl agg gnforces exerted by the projections-.on.the conductor
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term natingsteeatiion WeEn the casvldted swideted Al Ocan@d@ubt haarg so
that a seal ed connecti on ai_ned .bet we Qe conduct “and éuc_
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under st ootor+eéterntennwaiimsnow be described, by way of exanple, to the.
acconpanyi ng dr agNgsnd fr#Bkihg the- électrlcal connector as above
the portion of the conductor adjacent to the termlnatlon
section of the electrical contact may be for"ed 1nto the l;)
conduc;or- retention groove as the conductor is engaged with
the termlnatlon sectloa, and the conductor so forced into
~the conductor- retention groove is clamped firmly by the
first projectlona on the retention arms. The first projec-
tions force the conductor onto the second projectlon so
that the first and second pro:ectlons tlghtly clamp the
‘conductor in position in the conductor- retention groove,
thereby prov1d1ng an axial strain rellef on the conductor
The clamping forces exerted by the prOJectlons on
the conductor also control the amount of shrinkage of the
insulation away from the termlnatlng section when the
contact is soldered onto a circuit board 1e) that a sealed _
~connection is maintained between the conductor and the  ‘“wu/
contact. _ _ |
In order that the present in#ention may be more
readily understood, reference will now be descrlbed by way
of example, to the accompanylng drawings, in Wthh'—_



FI GURE 1 is a perspective view of an eI ectr| cal connector according to the
; present I nventi'on. FIGURE 2 is a cross-section taken along the line IIl-11
in Figure 1. 5 FIGURE 3 is a part .rear view of the connector shown in
"Figurg, 1. FIGURE 4 is a perspective view of a conventional electrical

" connettor. Fi GURE 5 is a cross-section takensalong the line V-V 10 in

. Figure 4. FIGURE 6 is another cross-section taken on the line VI-VI in

" Figure 5. As shown i nFGHRE 1, ishea ePeG‘ﬁPle@éillV(ﬁ)thQVonac@@rmlrﬁgttrdqaﬁe

present inventi oRon@RERIticyeactbidiny %&dtmuﬁfégeﬂg §Hdeﬁt%|nt| plicity of
“electrical contacts 1 be .secured i n housi | nci dent al_|
e Ejo

“contact 1 is of conveft ZoAst AUCTTBRSRSEF ﬁﬁ&eQﬁa%QPﬁ1ﬁ§¥¥oﬁlne
- sections includi Ag-ai gmedrighites 22 and | egs 3 as shown in Figure 4. Housing

10 has a nultiplicity f 1 I\ cont 1 |at raII one
next to anot hgr 20 wtﬁh ei rnf? ?1 p%? %%%p\\(/\}/alr of! %2) t 52P8eT 8§n wn
retained in respadt iF\lsU(mﬂeril-ngs 11 with the| r I egs 3 ext endi ng out war dl y
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- portion of an insul ated el ectrlcal forced
contact 25 1, tRaestaicadgepnnactant.o |nsul atlon 4b of -conductor 4 and

electrically engage CeR@uwHpOs G & A@réé’éﬂéQSt%ne’tﬁﬁ'bh' GalorfPRIRCTI PRe v
t her ebet ween |n t he_sane manner as shown in Figure 6. At one 'side of each

openi ng 11 oft%hod®i F39¥Fe £#-30 U shape conductor-retention groove 12 is

| ocated for retaini NgFEGORE iCals cCaneititépr ctolskeseict iafl araandoat ehed liihe
forced in slots 0 ntact L pair of resilient retention arns 13 are
| ocated at the oggnf\’:e[n %%guirﬁ_ 56\

As shown in Figure 1, the electrical connector
N according to the present invention comprises an insulated
housing 10 and a multiplicity of electrical contacts 1 to
15 be secured in housing 10. Incidentally, contact 1 is of
conventional construction having a pair of termination
sections including aligned slots 2 and legs 3 as shown in
Figure 4. Housing 10 has a multiplicity of openings 11
for receiving contacts 1 laterally one next to another
20 with their slots 2 open upwardly. Contacts 1 can be
retained in respective openings 11 with their 1legs 3
extending outwardly from a bottom surface of housing 10 as
shown in Figure 2. As an end portion of an insulated
electrical conductor 4 is forced in to slots 2 of contact
N\ 25 1, the slot edges cut into insulation 4b of conductor 4
and electrically engage conductor core 4a forming an
electrical connection therebetween in the same manner as
shown in Figure 6.
At one side of each opening 11 of housing 10, a
30 U-shape conductor-retention groove 12 1is located for
retaining electrical conductor 4 therein after conductor 4
is forced in slots 2 of contact 1. A pair of resilient

retention arms 13 are located at the open end of each



-5- conductor-retention groove 12 and they extend inwardly in the sane’
manner as the conventional retention arns 8 (Figure 4). Hovvever a first
projection 14 is | ocated on each of retention arns 13 and proj ectlons 14>
extend 5 downwardly towards the bottom gf conductor-retention groove 1;‘4 A
second projection 15 is located at the Bottom of each groove 12 which '

“extends upwar tomard S S connecti.n ’
el ectrical W%oﬁ‘ tor Jr% érloép+ %r?gala}léor?r?ee& eXt?ﬂd gﬁHaEET?hén
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conduct or-ret efiti on dgroove 12 as’ shown in Figures can be seen that
the edges ofeagiptQf 2 redegtticyht aELsS 1 ll"PavénéutPF?ﬂ%th@“Fnslﬁ aeX§.nef

conduct ois 4 gcilarily atoblegsanenéi rﬁ%@c&@r ldfON chauRRBE A t ént ol SO
forced into conductor-retention groove 12 .adjacent. to contact 1. Al though

retaining a@hooVE Wt r8siSRCIME BERAGEEIPTLSIPt 1Ss ¥RFREEAdAN Het ween
them they abro&:ttdneerOeadBf geobee hyp twieichnduteadsantpwatdly eewarde their
initial con yna frer conductor is positioned in groove 12 :
because thesféq' e%réelscl’ éhlﬁ It can be seen in Figure 3 that first
proj ections 14 odim e:tmeaﬁnnsg resn 1$1®n@|fsebequrpcajle@tamiudﬁoxat4 tte Qe

Dot t om Gl oIt EBEHARSG00VENL2 Lhi Tk CRIADC cisdtdion 14D and

cl anmp conductor I n groove . an aX|a force ‘that may bé exerted
on conduct orf°4'c|%f‘d-1d1 rmeeYedndavayardsm tife &oRhEecsion (Remrend skaed

from bei ng Q@Vﬁb@daﬁi?wnu'fn(t’tltth:ﬁérQhaa'fdﬂrb&fxd&éﬂgklchg forfed0intbots 2
by the clanping forces of first a ‘?Bﬁ@e sec pro ections 14, 15, which

can el i mi natd e %13 I THhNEER PEIC Fﬁ P Pet fi 88 SROUR
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prOteCt'gg %&eca%EQéE“ (Hkve1zﬁiciﬁgglgﬁefQ.%&ﬁatlon of conductor 4,
and that at the same time a portion of conductor_4 is also
fOrcéd into conductor-retention groove 12 adjacent to

_cohtact i. Although retaining arms 13 will resist the
conductor as it is forced down between them, they are then
20._deflected by the conductor and will revert to their
1n1t1a1 conflguratlon after the conductor is- p051t10ned in
groove 12 because these arms are resilient.
_ It can be seen in Figure 3 that first projections 14
on retention arms 13 and second projection 15=at the
25 bottom of cénductor-retention groove 12 firmly_engage
insulation 4b and clamp conductor 4 in groove 12. Hence,
an axial force that may be exerted on conductor -4 in a \/
direction away from the connector will be prevented from
being conveyed down to the termination of conductor 4 in
30 Slots 2 by the clamping forces of first and the second
projections 14, 15, which can eliminate the electric
connection failure that may otherwise occur. Thus, the
clamping forces act as.a strain relief on the conductor

thereby protecting the termination. The clamping forces



-6- will also counteract any upwar dl y-directed forces on the conductor.
Al so, in soldering the connector to a printed circuit board and the |ike,

-shrinkage of the insulation of conductor, 4 away fromthe term nation in

slots 2 to expose conductor core 4b does not occur if the soldering heat is
condu®ted fromcontact 1 to slots 2 due to the fact that the clanping
forces generated by first and second projec- tions 14,15, respectively,
prevent the shrinkage fromtaking place theregy mai nt ai ni ng the insul ation
in place at the termination slots resulting in a sealed term nation. As
descri bed above, the present invention discloses an electrical connector
free of el ect ickt 2bAReSOURL ¢ B2 FUr anyy upwandilytdi recttad  Horgesova the
adj acent to eadhd&l®dFical contact in the housing for retaining the
portion of the electrical conductor which is forced into the slots of an

el ectrical contact; r@4iS9entf ciehfdegingnthe €RENGRECENE Df 2ehinted

rfat enti ont ﬁr ocme:tcxﬁnﬂ boaBd BHA) eﬁttal Qri?cqu é}ﬁqrﬂ@?j@d%f)r%ﬁét Qﬂ%h@ﬁt%?iﬁ d‘fgr
cl anpi ng the por e conductor .to be received jn ove her eby
to prevent an eﬂﬁﬁéﬁﬁrf%rﬁgagchﬁ &he R TR 7 o %Eg g

down to the t@andixtton obrehébcdtma:trmtlmccue slfotthe 'Ehelcbénimgngehy: tilse
first proj ecticpfsdceahse i ?ﬁysckfﬁpft%vwowez Sﬁﬁé”%%gectrﬂ% FDEr char

i nsul ati on of the con uctor acent e slots and to preven Fesul t ant
exposi ti on ofqﬁﬁaQkﬁmmbﬂgrf@Gﬁ@%ﬂﬁﬁRﬁF%ﬁe@h%YhéaFSGemad %ﬁ@@nﬁnprojec-

sol deri ng the tagiach 4,005, t @ g £10€19 [ Cpbbvedl defRd RLihikee fron®
L M taklﬂg place thereby maintaining the insulation in place at
the termination slots resulting in a sealed termination.

As described above, the present invention discloses
an electrical connector free of electrical connection
failure by a conductor-retention groove adjacent to each

electrical contact in the housing for retalnlng the portlon
of the electrical conductor which is forced into the slots
of an electrical contact; resilient retention arms at the
open end of each retention groove; and first projections on
the conductor-retention arms for clamping the portion of
the conductor to be received in the groove, thereby to
prevent an external force acting on the conductor from
being conveyed down to the termination of the conductor in
the slots. The clamping by the first projections is also
effective to prevent the shrinkage of the insulation of the
% conductor adjacent the slots and to prevent the resultant
exposition of the conductor core caused by the heat gener-
ated in soldering the contact legs to a printed circuit

board and the like.



CLAI M5 1. An el ectri cal connect or corrprl sing a dielectric, housi ng
havi ng a contact-receiving opening in which an el ectrical contact s .
positioned, said hou5|ng being pro- vided with a conductor-retention groeve
openi ng outwardty for receiving an insulated electrical conductor ther ey,n
atermnatio contact opening outwardl y so that the -7

I nsul at ed el B!mmm‘ﬂ“ H'Iimm .can be termnated wthin the termnation. -
section cond -Te Ison+arns | ocated7at an open end of the S
conductor-retention groove for retaining the insulated conductor i n said
conductor- retention groove after %i;@[i% een positioned therein,
projections at inner ends of the co -retention arns for engaging and
|l ocally deforming the insulation of the insulated conductor, .-and anot her
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cl anpi ng engagerrent with the insulation of the”insul aled el ectri glalan

conduct orlHS ANFo AT bRI gn &M 1 EpFRTTEVERS ARFRERLoAN HRER

conduct oreI@&eﬁit@m abfitact is pd¥ieienkd,calaixdieesdngabedng Prb+ n
claim1, e t erm pat.ion SEﬁe ?I’J COf%[ISES spaced ITE ers VI ng

ol Mmed ToTes] fibhC an SR SEe bR g S, GRES ERalE
|nsertedfmrrmemgesln@ ahelabaﬂanemtelgptrmomghcohducnem!¢hemeunuimﬁk|ng
el ectri Caﬁeﬁﬁlngt%%rﬁe%teé"ﬁm%@n%%h %q.gfsco tact entl%%ﬁﬁ@krﬁ‘iy‘% or as

cl ai ned erern e conductor-r n-armns
resi | i entthagt the jhpsslaged @leq;mh@@ilocomu@ eaR| bet tegaminasirdict

means mmﬁi%hiﬁrﬁh@m%éEhﬂﬁaﬂidd‘éQ@ti%ﬂ“éﬁn&h@to@ﬂﬂﬁkéﬁilsﬂt@ﬂﬁh'nto
i nsul ation of .insulated el ectrical _conductor . neans forced into the

sl ot rreari‘s"%?ﬁqeaﬁeémopﬂ% erdt Ofedie JWERFELN f%‘?@%@%ﬁ@ GERRKR or

core nearfofrébeigliee rimal igoudueledl dErRdactat lmstdamdcbﬁwmﬁaw ng\)

openi ng nqus receIVInga ‘%éeE%”%aQ been positioned therern,"'

ntlon groove
prOJectlons at inner ends of the conductor retentlon armsﬂ
for engaging and locally deforming the insulation of the
insulated conductor, and another prOJectlon located at the
bottom of the conductor- retentlon groove for clamplng
engagement with the insulation of the insulated. electrlcal_
conductor at a p051tlon generally opposite the progectlons”
on the conductor-retention arms. _ )

2. An electrical connector AS-Claimed in-claim- 1,
wherein the termination section comprises spaced members
having allgned slots in which the lnsulated electrlcal'

- conductor is forcefully lnserted with edges of the slots
cutting through the 1nsulat;on and making electrical en-' K“J'
gagement with such edges. ' o o
3. ‘An electrical connector as claimed in claim 1 or 2,
wherein the conductor-retention arms are resilient.

4. An electrical connector comprising electrical
contact means having termination means in the form of slot
means for cutting into insulation of insulated electrical"
conductor means when forced into the slot means with edges
of the slot means electrically engaging conductor core
means of the electrical conductor means, an insulated
housing having opening means for receiving and retaining
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c. L M S -8- said electrical contact means, said housing including
conductor-retenti.on groove means opening outwardly for rece|V|ng a portion
of the electrical conductor neans therein, and cond j
neanQégt an open end of said conduct or.-retention groove neans for retaining

sai d portion of the electrical conductor neans there““'ll;lﬂuﬁil"ll"'&“l“|

conductor-retention arm neans havi ng projection nean

. engagi ng said portion of the insulated el ectrLg= cal conduct or means, and

sai d conductor-retention groove means having further projection neans at

bott om neans t her of for cl anpin enent with said portion of t

"nsul at ed condifch 1824 SRREAGY JURRPAN \PRPRoSAES +PEm et B8 fhe

projecﬂ(wlnemﬁhdmctbe4xﬁtbntabnrg&eoVeomeamsne@unlﬁg outwardly for

el ectrical e C cl.gi m4 hd

opens out wardlryy&l'cén?}'ﬁg%saérre ggr ec |oﬁ%a;gl?%e\gg%f§%€ org-lr e‘? ?h%ﬁ:c&l?gﬂéans

means so thatth&rermulanddcehdmmmqnﬂremEMMbonrawmam¢anﬁ1m@ anr APRat &d n

the term nati J¥ Ut A lf'cé&?-fée'éﬁﬂoﬁe?%ové AbansPes2d b alifg riP YA kY
. An ectric

nmeans. connector, consfructed substantially as
her ei nbef ore Rexkiordofi thhe cpbteeted asl FrERAEStPT MeARS3 threxqpn, said

acconpanyi ng HohdW@Ser-retention arm means having projection means for

clampingly engaging said portion of the insulated electri-
cal conductor means, and said conductor-retention groove
means having further projection means at bottom means
thereof for clamping engagement with said portion of the
insulated conductor means at a position generally opposite
from that of the projection means on the conductor-
retention arm meéns.

5. An electfical connector as claimed in claim 4,
wherein said opening'means opens outwardly in the same
direction as the conductor-retention groove means so that
the insulated electrical conductor means can be terminated
in the termlnatlon means whlle the contact means is dis-
posed in the openlng means.

6. An electrical connector constructed substantially
as hereinbefore described with reference to Figures 1, 2
and 3 of the accompanying drawings.




