" ELECTRI CAL CONNECTOR'' This invention concerns an electr @%} “&;J
whi ch can, for exanple, be used broadly for audio equrpne | e
Juners, receivers, CD players or VIRs etc to which a front panel plate may
be nounted at 5 right angles. In a known el ectrical connector having

f enal € connect or portions, as shown in-Jabanese Uility Model Publication
No. 35-11085 a conductor part 6 is disposed beneath an insulation part 5.
In this 10 construction, hq £ grs could be drawn out
only in one direction when they o o it connector nenbers

whi ch were to be nounted on the front panel suffered damage during

I nsertion or withdrawal. 15 It is an object of the invention to
provide an electrical connector in which such insertion or wthdrawal can
be effected throughT?iﬁcﬁﬁﬁﬁnﬁkﬂﬁﬁFanewm%cano&éectctgabrﬂgnnecthe pr esent

invention, thefifidls ddh, £o¥ %&&?ﬁshém ﬁ‘éeﬁédCBil.—o&@ egbPrag@upising a

mal e connect or ortro havr g ural’d tact pins; a female

connect or por t ?§'rﬁ%%éﬂ%d TeEeiveRFur iP}aK?rﬁp@ﬁrngs
having femal e \mm: atc arcrrmhm e NEfort pamPl Nglate mEy cbéomdantedi as; and

25 a panel Itl&},yrg \r}%f%e mal e connector portion is secured and which has
an aperture t hr the fenmal e connector portion extends, the

aperture linmting rdimtd ROV akeat itk cronmector chaning chemaleonnect or

portions. 30 connector Fﬂ&ﬁ&@)’raseaéﬁbﬁ?lfnc.%ﬁ@ﬁésé’i@tifi%iﬁB&leet ween

apair of femy B uion Ho®'55-11085, a conductor part 6 is

N/ disposed beneath an insulation part 5. In this

10 construction, however, connector members could be drawn
out only in one direction when they were removed, so
that connector members which were to be mounted on the
front panel suffered damage during insertion or
withdrawal.

15 It is an object of the invention to provide an
electrical connector in which such insertion or
withdrawal can be effected through a broader range of
directions.

Adcording to the present invention, there is

20 provided an electrical connector comprising a male
connector portion having a plurality of male contact
pins; a female connector portion whose periphery is
provided with a plurality of openings having female
contact arms therein for gripping the male contact pins} and

25 a panel to which the male connector portion is secured
and which has an aperture through which the female
connector portion extends, the aperture limiting |
relative movement between the male and female connector
portions.

30 Preferably, each male contact pin is gripped
between a pair of female contact arms.




2 The aperture preferably has wall surface portions which are di sposed on
opposite sides of and are spaced fromthe fenmal e connector portion.
Preferably, the space between a said wall surface 5 portion and the
f.emal e connector portion is |less than the distance over which there can be
contact between the nmale contact pins aBd the fermal e contact arns. The'I’
invention is illustrated, nerely by way of exanple, in the acconpanyi ng .
drawi ngs, in which:- 10 . Figure 1 is an expl oded perspective
view of part of antk® caPerturecBreferablychardwadlt surfacer poghionsvention;
Figure 2 is vwhiclevard Qddsifosde 619rmp?ésQaebgiaegnofahﬁdca&ba{éfpaweas and
femal e cont agt aL€$ 3% t he 15 el ectrical connector of Figure 1; Figure
3is a sectigﬁﬁﬁ % ?Wﬁi&rﬁF%ﬁP%ﬁ%Fpﬂ@ﬁFlﬁpovided with the electrica
connector of the [Posferablysnthenspatcgubetvween a sadti @wadll susface
illgstratin . | rijon, al. L.he. _coptact pins
froﬁ1the fe 4{¥%é§h%ﬁg'Eﬁé&ggééggF$§é?é8g8¥sbgggﬁég 5%2&§§%o%§%§ t he range
t hroughout hediskansee coventwizichi therenaan bensovtadtt betweene thiee
contact ar Mpa® contact ing Tét}ﬁﬁe'ﬂ’f@“féﬂglw EBnEQ&‘tbﬁrﬂﬁs.C”'bEd W th

reference to an enhodi ne present invention shown in Figures 1-5.

Figure 1 is an expitfictnyritipriigclliuareated, t meFesl B¥eWRYi €& connector
of the inversample n Mhitle ¥ecompanyengudParings| ndhceheena-nal e connect or

DO o0, COnS L5111 (13 oA R1BEe4TEEERBECLIL 94°BeBa5t O @
of an electrical connector according to the present
invention; | I

Figure 2 is a view showing the connection between
male contact pins and female contact arms of the

15 . electrical connector of Figure 1;

Figure 3 is a sectional view showing an equipment
provided with the electrical connector of the preSeht
invention; ' '

' Figure'4 is a sectional view illustrating the
20 insertion or removal of the male contact pins from the
female contact arms; and |

Figure 5 is a side view showing the range
throughout which the male contact pins remain connected

to the female contact arms. - ' : ;\)

25 ' The invention will now be described with reference
to an embodiment of the present invention shown in
Figures 1-5. : : S

| Figure 1 is an exploded perspective viéw of part

of an electrical connector of the invention, in which

30 the numeral 1 indicates a male connector portion

| consisting of terminals 3 to be inserted into and’
soldered to a vertical plate or panel 11 so that part of
the terminals 3 are buried in an insulator body of
synthetic resin with an exposed part. The male connector



the terminal's 3.are buried in an insufator body of synthetic resin wth an

exposed part.

The mal e connect or 3 portion 1 has nale contact pins 2 to

e connected to a femal e connector portion 4 having fenmal e contact arns 6
therein connected to termnals 8 The fengle connector portion 4 is

provided with 5

connecting bars 5, the termnals 8 and the fenal e

conﬁagt arns 6 so as to forma united structure. As a result, one end of
t he connecti ngpbpf Sorr MY AL € UL A hntQ a0 | dy of
synthet o resiBorsron 1OhES @hfe WERERCETDIAK SKE B phnHelidl RRTS U
sol dered into
i s connected tthéheifh cothresbadctdotethiBabst 8. Which the mal e contact pins
2 of the nmal e conne ion 1 are inserted by,pressing. .Fi.gure. 2
illustrates the conﬁ%@%igﬁﬁ%éetﬁﬁp?%ﬁﬁ?ﬁ Egrglon-éoﬁFaEF°§FﬂEd6w%§Ph t he
mal e contact ptomnectingvibars BactheaterminatsuBeandnthet femade6 press
agai nst opposidénsi
Fi gure
i nvention connect ed A% anresjulpreone endFdfutbe3conhechingr BRrs Bndi cates
an operating Raggth odrd Nuesbd PPRAL1ANthidcaRuTRERNaddr! BolgabeEs an

operati ng knob.

the latter.
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male connector portion 1 are inserted by pressing.

Figure 2 illustrates the connection of the female

contact arms 6 with the male contact pins 2, in which
each pair of female contact arms 6 press against
opposite sides of the respective male contact pin 2 so
as to grip the latter.

Figure 3 shows an electrical connector of the

present invention connected to an equipment.

In Figure 3, the numeral S indicates an operating

panel of the equipment and the numeral 13 indicates an
operating knob. The numeral 11 indicates a vertical
panel fixed to the front panel 9 by a screw 14. The
panel 11 is provided for mounting the male connector
portion 1, the panel 11 being soldered to the operating
knob 13. A horizontal plate 12 is fixed to a chassis 10
and the female connector portion 4 is fixed to the
horizontal plate 12.

Figure 4 shows the relationship between the male

contact pin 2 and the female contact arms 6 at the time
of the insertion or removal of the male connector
portion 1 into or from the female connector portion 4.

In Figures 3 and 4, when a repair has to be



hori zontal plate 12. 30 Fi'lgure 4 shows the rel ationship between
the male contact pin 2 and the female contact arns 6 at the tinme of the

i nsertion or renoval of the male connector portion 1 into or fromthe "
femal e connector portion 4. In Figures 3 and 4, when a repair has to, be.

4 effected, it is very convenient to indert or renove the connector portion
1 while the vertical panel 11 and the front panel 9 are fixed together '
the screw 14. In this case, the male contact pins 2 can be 5 . i nserted
or removed t®fbegRedneiBbpisi MEEY7CORVERd eRENEe 1060FEC 08 TeBIAVEhe at any

angl e in thecéRnéetet oﬁ"&ﬂéﬁei “helet BReh@eirdiadl pdnedciiloand tthd he
direction P._Acc rd|n ion.or .renmpval  of the 10

fect inser
mal e contactf ?ﬂ aﬂyaﬁﬁg a¥ thPHthg aﬁ@i&hg SCRE™ c&t €d by HP as
wel | as at the angIn Ehzsdcaeeedthe malPe contactepdnsary cam feovi de an

adequate apefiyesedd Lp HogoPaR°nidubhl eHE" opREGRGENY e Galiad o

portion 4 exte atrve disp FRES ccur “bet ween t
verti cal pan@nllecm porthoni Qoﬂtaﬂnﬁl 9419192 inf theczangenofi Bration is

produced by ddgfatsrs fom' CheChBEI26ntRE HRIEcEIBHAR B the? ATt el e

contact arns_6 een connected toget her because the openings 7 extend
beyond t he ehd of the female contact arns 6 and 20 are wi der than the

ol o ot act b pe. Kootates ”?Eeﬁ"a‘*iiﬁ?w“2?““‘"““5“?““‘“""““l°"f o act
As gr?own I n #B r%°% acﬁ g gaﬁfee'é& 99&%%?&%6?‘0#‘& ‘ég%tl%e eQpert ure 16
with a restrimdlcgteduby H—P' as well as at the angle @ indicated by H-P, --
it is necessary to provide an adequate aperture 16 in the paney”’
11 through which the female connector portion 4 extends.
Relative displacement can occur between the
15 vertical panel 11 and the horizontal plate 12 if a
certain vibration is produced by an ‘exterior force after
the male contact pins 2 and the female contact arms 6
have been connected together because-tne openings 7
extend beyondsthe end of the female contact arms 6 and
20 are wider than the latrer;COnsequently,'it is necessary to-
ensure that even in this case the male contact pins 2 and the
female contact arms 6 will remain in contact.
As shown in Figure 5, this is achieved by simply
providing'the'aperture 16 with a restricting wall \\)
25 surface portion 15 for restrzctlng the amount of travel
- of the male connector portion 1 on the s;de oppos;te to
the openings 7.
Namely, by prOViding the'restricting wall surface
portion 15 so as to set the ratio of the distance b
30 between the restricting wall surface portion 15 and one
end of the female connector portion 4 to B>b, where B is
the width of the region in which there can be contact
between the male contact pins 2 and the'femele'contact
arms 6, the male contact pins 2 and the female contact



25 surface, portion 15 for restricting the anmount of travel of the male
‘connectof portion 1 on the side opposite to the openings 7. Nanely, by
‘provi-ding the'restricting wall surface portion 15 so as to set the ratio of
the distance b 30 bet ween t he restrlgtlng wal | surface portion 15 and
one end of the female connector portion 4°to B>b, where B is the w dth of

t he® Leblon in which there can be contact between the male contact pins 2
and the fenual e t 6 ct P n e | e
cont act 5 a?ﬁ@g @C&fgiggekgg%é gﬁkﬁﬁg ;§|%ncgﬁﬁgéfﬁ %BEa%%mgther
Also, if the WBFPer the aperture 16 is spaced fromboth sides of the nale

Eont act 8' gs 2 and tResd, if EH&%&IEOBEaﬁheaéﬁtérﬁur%gﬁsaﬁgr Epaeedb should
e provided wi ¢ surface portion s"to ensure
continuity of ﬁﬂmeé?€% bé?ﬁe%ﬁa£#% At+esCo! tactTaagslﬁ Fﬁa ER€ctrical
connect gy of tfemapleseontacyestnons, ewesspéetaxéensoshbanaebewII not be
i‘mposed 10 n tor ortlo 4 because of  the sertlon or
renoval of tkm§i°+28€%ﬁagéﬁd$ €%$€¥bﬁt ?hY% rsFF ﬂFFh8°FE%ﬁ onﬁ@ctor
portion 4 withs$ tdcenswre Qﬁntimuﬁhnl@f9connehe1dnrbetweenothenpartsoﬁ o6.
remval . 15 ' rhdBCIRT 58 146 £1 £81 "oflAUREE B2 B BEBLEREONNCT OF

portion 4. :
invention, excessive exterior forces will not be imposed
10 on the female connector portion 4 because of the
insertion or removal of the male connector portion 1
U into or from the female connector portion 4 within the
' range of the angle 8 in the direction of insertion or
removal.
15 Therefore, there is no damage to the female

connector portion 4.



CLAI M5 1. An el ectrical connéctor conprising a nmale connector
portion having a plurality of male contact pins; a femal e connector portion
whose periphery is provided with a plurality of openings having fenale 5 -
contact arms therein for gripping the nmale contact pins; and a panel to -
whi ch the mal e connector portion is secgred and which has an aperture

t hrough which the fenmal e connector portion extends, the aperture Iiniti@&!'_.

rel ati ve novenent between the male and fenal e connector 10 - portions. 2.
An el ectrical connector as clai nect,AIMSl aim 1 in which each nmal e contact
pin is gripped between a pair of Temale contact arns. 3. - An

el ectrical connector as -clainmed in claiml 15 . or 2 in which the

aperture has wall surface portions which are di sposed on opposite sides of

and are spaced from theyd espd éé;{ﬁ@@cégﬁngﬁfafogomﬁgisingna maiee! ectrica

connector as clainmed in clairm E a sai-d wal l
surface por tUNERFOT PoFllamating ca cBinEaldrypefinakei SONEASL han t he

di stance -ovgyindy & fdifdYe CEonRECESP 561t D6h WRBsENBeFRpRe&gntiact pins and
the femal e cont | ectrical onnect bstantially
s her of nbeftY AL T HiRIRFRHFERE SBeRHaonshRInE FAmBde” i
accoﬁpanylrm;ohtamtu;rms-theréﬂﬂ.fﬁrl¢ﬁ1pp1ng the male contact pins;
and a panel to which the male connector portion is
secured and which has an aperture through which the
female connector port;on extends, the aperture 11m1t1ng
'relative movement between the male and female connector
10 portions.
2. An electrical connector as claimed in ‘claim 1
in which each male contact pin is grlpped between a pair
of female contact arms.
3. An electrical connector as claimed in claim 1
15 or 2 in which the aperture has wall surface portions
which are disposed on opposite sides of and are spaced
from the female connector portion.
4. An electrical connector as claimed in claim 3
in which the space between a said wall surface portion
20 and the female connector portion is less than the

distance over which there can be contact between the Y

male contact pins and the female contact arms.

5. An electrical connector substantially as

hereinbefore described with reference to and as shown in
25 the accompanying drawings. '
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