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PCT/ US95/v648/99853 CONNECTOR W TH SPRI NG CONTACT Ao
SHORTI NG MEANS The present invention relates to a connector
bl ock conprising at | east one contact nenber, each contact nenber
being integrally made and provided with a €irst contact term nal for

electrical contact to a contact nenber of a mating electric elenent, 5 a
second cont acCONNECTEOR WITH:SPRINSICONTAGT MEMBERANINSHORTING MEANS
resilient capacity in a predeterm ned axial direction, the connector
bl ock al so conpfh@ PFQ_FQ&“ mvent-@ndﬁlatmtq 8 goBneetor memmmmat legst one
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connector block’is not Intended to short ¢ircult nera ron

equi prent , sioitifg 76d Bidetidallyedtriacting bmrﬁmﬁsweémhcbin@ﬁbersmdh&
di sconnect ed 15 state. Moreover, the known short rod extends in an open

space i n téonnectorchiock mhotskdnsconnenwd state andibeing electricilytseparatetifrom said
el ements occupy a | arge space. Thus, the design of the known connector
bl ock is mrgdp{qrmuaed gantaichmmbera ahesvthe oonnector blockUs-in\its, cohiecterl staters a

wni ch 15 ¢ St picmestor HAE ouPEEm IS A B HR ot it o test
purposes and to identify electric components which are able to push away
predetermined first terminals from the shorting rod in the testing state. The shorting
rod in this prior art connector block is not intended to short circuit vuinerable electronic
equipment, such as MOS elements, when the connector block is in its disconnected
15 state. Moreover, the known short rod extends in an open space in the connector block
and the spring parts of the contact elements occupy a large space. Thus, the design
of the known connector block is unsuitable for miniaturization.
 US-A-3,903,385 shows a connector provided with opposite pairs of electrical
) contact members which are "shorted" by a shorting bar assembly when the connector
20 is not connected to a printed circuit board. The shorting bar assembly comprises a
shorting bar extending substantially perpendicular to the longitudinal direction of the
contact members. The shorting bar is supported by a spring pushing the shorting bar
against both contact members which are somewhat bent to one another for that
purpose, whenever a printed circuit board is absent. Inserting a printed circuit board
25 into the connector pushes the shorting bar away from the contact members. Since
each contact member is made up of two opposite parts and each pair of contact
" members needs its own shorting bar with-a sprihg the known shorting bar assembly is
unsuitable for miniaturization. | |
US-A-4,070,557 discloses a shroud, e.g. used in back panel systems, in

30 which resilient bridging contact members are provided. When no connector is inserted



20 is.not connected to a printed circuit board. The shorting bar assenbly
conpri sewomde/19853 shorting bar extending substantially perpefgsésieado t 0 the

| ongi tudi nal direction of the contact nenbers. The shorting bar is
supported by a spring pushing the shorting bar agai nst both cont act
menbers which are sonmewhat bent to one a@other for that . pur pose,

whenever a printed circuit board is absent. Inserting a printed circuit
board 25in the shrold the bridging contaet-nembers ate fareed inelegttical contact wshcont act

menbers. Since each contact ne r is made up of two opposite parts
~and each Ppegelegied temmigals to form r?eﬂﬁﬁggﬁ?ﬂ?e%“ra?fl'@ BuyRca modile pasitignsh
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the Shr oDHAPRR ontact members are U-shaped and need  relgtively |arge space ¥ithin the "
Wi th shriEmaRitigthekhowrafrangemént unsuitabisfor nhinius24tibn. | on i n vacant

nodul e positions. When a ‘connector-is inserted into the shroud the
connect or bl odhepefore; it ishan bbjedtiofthe presentinventiomergrovidecavepnhector with
terminals, thus breaking the closed |oops.” The 5" bridging contact menbers
are U shspodingmeans able topratect muinerabigeelegtaonic eiquipment-against static
_discharges, the :connectdr_ -having a design which al_l,owsf further mfnia_tu_riza_tion of the
10 © connector and which.connector can .'be.e_asily and rel_a_t_ive_ly__ cheaply manufactured.
This object is obtained with a connector block defined sbove which is charactsrized
in that each spring part has a corrugated structure and is accommodated in a separate
cavity within the connector block, the shorting rod extending within the body of the
connector block and being partly exposed in predetermined cavities. By providing the
15 shorting rod within the body of the. connector block a_nd-_ only exposing it in pres_élected
cavities only very littie additional '_spaoe is required by the shorting rod which serves
the purpose of further miniaturization. .- o
In an alternative embodiment the connector block a__ecordih_g to the invention
comprises at least one contact member, each contact member being integrally made
20 provided with a first contact terminal for electrical contact to a contact member of a
mating electric element, a second contact terminal and a §p;ing part giving the contact
member a resilient capacity in a predetermined axial direction, the connector block
also comprising shoningfmeans electrically cpntactirig- predetermined contact
niembers when the connector biock. is in.its disconnected ._staté and being electrically
25 separated from said predeténnineq contact members when the connector block is in its
connected state characterized in that each spring part has a corrugated structure and
- is accommodated in a _sep_ar_at_é cayity.wiihin the pqﬁne’c;or block, the shorting means
comprising at least one shorting strip extending on ft_hei_ surface of the body of the

connector block and-bejng-eqused_ in predet_ennfin_ed; cavities. In this embodiment, a



shroud maki ng the known arrangenment unsuitable for mniaturization.

Ther ef or | deribsez@n Obj ect of the present invention to proyide a connector
Wit h e“%“%???%g means able to protect vul nerable electr ﬁpgsgﬁU$ﬁhent
‘agai nst static di scharges, the connector having a design which all ows
further mniaturization of the 10 connectgr and which connector can be
easily and relatively cheaply manufact ured. This object is obtained"
with a conggsithin Shortilig étrip agpbstingprabelebtedscavitidsisiyegdamich also bbclpias
each spring part has a corrugated structure and is accommodated in a
separate very lithe ispace) thus setving tvenparpose dffurther mindataligatiomg rod ext endi ng
within the body of the connector bl ock and being partly exposed in

pr edet er m ned cahetpresentipvention willhe funthet Hlustrated by geference tosome deawings

of the connector bl ock and only exposing it inEBr esel ect ed . cavities

only very Ehewing qaawimﬁsfw :gmﬁarqssn& isyentiens Theembagiments are only meant to
alterndli va'uéfétfﬁﬁeﬁﬁﬁgeﬁg'nxﬁﬁﬁfaﬁ%a?ﬂ fR limit 38 s8R, 1o dhe Aeawingnt | on
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cont act meghsar of a mating electric elenent, a second contact term nal
and a spring part giving the contact menber a resilient capacity in a

predet er n ned aﬁ?aiesd?d and 2bshow Commstiers Wedih@Ré prior arttarf@ngeiont sddegding
shorting nmeans electrically contacting predeterm ned contact menber s

when t he ctofigarteot; bl ock is in its disconnected state and bei ng
electrically 25 separated from said predeterm ned contact nmenbers when the
connecl®r bl ockfigure 3 shows a cross sention through @cannectartbiocl provided with azach
spring part has a corrugated structure and I s accomodated-in a

separ at e cgotrugatgd soring sentact membesr lasgelyiknown:-as sueii ng neans

of The. 0 “Configttef SHpyEA ctesan ek pouding to e & acrramosatad wiain 4
this embodigrAbetoP housing connected to a conventional cable: |
figures 5a, Sb, Sc show different embodiments of the spring part of the spring |
15 contact member;
figure 6 shows a functional relationship between the force necessary to

compress the spring contact member in its axial direction and the compression

distance;
) figure 7a shows a top view of one embodiment of the spring contact member;
20 figure 7b shows a side view of the spring contact member according to figure
7a;

figure 7c shows a side view of the spring contact member according to figure 7a
but perpendicular to the side view of figure TB;

figure 8a and ﬁg_ure 8b show, schematically, different possible orientations of

25 the spring contact member 22 relative to the housing of the connector block; - |

figure 9 shows a connector with several spring contact members and one
ground conductor to establish a static discharge possibility to ground;

figure 10a shows a cross section along line X-X in figure 9;

ﬂguré 10b shows an enlarged view of a detail of figure 10A,;

30 : ﬂgt_ire 11a shows a cross section view along line XI-XI in figure 9;
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thin shorting sst3r| p exposed in preselected cavities is usé'&"(ﬁﬁ?@’rf‘%ﬂ SO
occupi es very little space, thus serving the purpose of further

m ni aturi zati on. The present gnvention will be further :
illustrated by reference to sone drawi ngs show ng enbodi nents of the
present invent ifigare Th showsdmeniacged viewdfia detadltof figuréd11A| | ustrate the
present invention and not to limt its scope. In t he drawi ngs:

figure 1 shows figuees éaatshowslg/qoas Is@ation of emauamatmmbodnmmmagccmemr
prior art; ' gures 2a and 2b show connectors used in the
prior art mmeﬁgmsonm&membgaocordme tﬁt@mrrtvemon.o figure 3 shows a

Cross section througg a conne tot Iock OV|ded corrugated
spring contact MW bﬁapyélﬂ/ oraccordlngtoqurguﬂ@4 shows a

ol ik S e g L

show d|ff the spring 15 cont act
%ﬁﬂéﬁ%@%ﬁ[ﬁﬁ:@kiom a unc?gg'tne r'el atlgnshlgp bet ween t he
f Or Ce necessar Yuﬁhﬁes 13a, 13HA3RSHusthfte %%bﬂibd%'ﬁr&&&o&ﬁ@%hab&d 'sbﬁné@oﬂiact

direction and the conpreSSIon
member or a connector __ac_oprdlng.. to the invention; -

very

figure 14 shows a C-shaped spring contact member and U-shaped spring
10 - contact member within a connector block; _
figure 15 shows an alte_mati_,ve arrangement of two C-shaped spring contact
‘members for a connector according to the invention; - |
figure 16 shows a further embodiment of a spring contact member for a
connector accordlng to the.invention; . _
16 figure 17a shows a spring contact member with V-shaped corrugations for a
connector according to the lnventlon and
figure 17b shows a sude_-v.l_e__yv- of the spring contact r_n_ember of figure 17a.
Figure 1 shows, schematically, a hand-heid telephone set known per se and
comprising a telephb,_ne cradle 1 and a separate housing 4. The separate housing 4
20 may have any convenient shape, e.g. a large U-shape able to entirely accommodate
the telephone eradle 1. .The housing 4 may be fixed to a wall, a dash board of a car,
etc.. The housing 54 is-_made_ of any suitable material, e.g. plastic. .
The telephone cradle 1 can be connected to.and disconnected from the housing
, ‘4. To this end, the telephone cradie 1 is provided wnth a cradle connector 2 and the
25 housing 4 with a connector block 3. Such a hand-held telephone set must meet very
demanding requirements. - First of all, the force necessary to connect the telephone
cradle to the housing 4 musf be as low as possibie.. Secondly, the electrical
connection between the cradle connector 2 and the connector block 3 must be very
reliable, even after very. many connectuons and dlsconnectlons the cradle connector 2

30 and the connector b|ock 3 must be designed for as many connecting and



di st ance; : figure 7a shows a top view of one enbodi nent of the

spring cowoesu9ssanber; 20 figure 7b shows a side Vi epcpiysbdipasdr i ng
contact menber accor di ng to figure 73, figure 7c shows a
side view of the spring contact menber according to~figure 7a but
perpendi cul ar to the side view of figure 78; figure 8a and

figure 8b show, schematically, different possible orientations of 25 the
spring cons!a;@pnne@mongahenaap\ﬁé leastten theusandg Thirdiy,dhe eredietconnecteri2 and

or ound. con R SoMeEIaBGGR @ust}eséé%ﬁ"ee%s&sﬁﬁbé?%%éwggeBﬁmae%?e&w or

i ure iSﬁn@ﬂ%&@e@%@%&%ﬁaﬁ%ﬂe 45| Figweliet 15 ofgrai djmensions of the
{Abggg/e ¥ ég@éﬂ&&@cﬁoﬁ&% at8 targely depehddton thb'lﬁméhis_jél?f 'nggé, g@ﬂg%bnnector 2
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figure 12a shows a cross section of an alternatlv | ment
connect or memberstih tite sradie gonnedtor 2 andthe'conhettotibieck 3 miust berassinal as

figure 12b- shows a detail of the connector according to figure 1A
- possible. Moreover, the thickness and the width of the cradle connector 2 and the |
connector block 3 have to be as small as possible. Fourthly, any operator of the
telephone cradle 1 must be allowed to connect the telephone cradie 1 to the housing
10 4 from a beveled position, i.e. frofn a position in which the length direction of the
telephone cradle 1 does not coincide with the axial direction of the contact members of
the connector block 3.
Because of the fourth requirement mentioned above the cradle cbnnector 2
cannot simply be provided with female type terminals to receive male type contact
15  terminals 10 (figure 2B) of the connector block 3. The contact terminals 6 of the cradle
connector 2 have to be designed in such a way that in the connecting state between
the cradle connector 2 and the connector block 3 a sliding contact is provided between
the respective contact terminals 6 (figure 2A) and the contact terminals 10 (figure 2B).
) Therefore, the contact terminals 6 of the cradle cbnnector 2 are usually provided with
20 flat extremities, as shown in figure 2a.

The cradie connector 2 and the connector block 3 may be provided with at least
one switch coax line for guiding signals which have to be shielded from ihe outside
world.

HoWever, when the option of a sliding contact between the contact terminals 6

25 and the contact terminals 10 is chosen, each of the contact members of the connector
block 3 have to be provided with a spring action in the axial direction of each contact
- member.
Figure 3 shows a cross section through a connector block 3 along one of the

contact members 22. such a connector block is essentially known from US-A-

30 4,773,877 albeit for purposes of testing electronic components. The contact member



5 figure 12c shows a detail of a cross section through another cavity
of the wooep@gsector according to the enbodi ment of figu ,’Juggsu“” :
figures 13a, '13b, 13c illustrate a nethod to produce a C shaped spring

cont act menber or a connector according to the invention;

figure 14 shows a Cshaped spring contacténenber and U shaped spring 10
contact nenber within a connector bl ock; figure 15 shows an -
al t er nat i 22 imaccommodatedwithina Cavity-24 withjn ihogjnsnlatlag thousing tnTTheontacta
connector according to the invention; gure 16 shows a further

embodi mentegbes 22sianintegrakmemharcomprising:a oontac&&#muaab‘ro foralectriegl t o t he
cor rugat | E9niSeo mating Ktad ABEnaLE (ioR AlsaERBtact Al tewt s °"aPed
Fi oure 1 BriR8 Seclirieio 1 Bifpdnge Kol e ¥l ﬁ%ﬁﬁ&#ﬂ‘%@gﬁr‘pﬁ SRS e and

ool &' SofudateB ARG e 13- ThetindctiAdAbS Sncidkih) figurt 3 K Euniantaily et
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fixed to a wall’, a dasﬁeboard of a car, tc. The housing 54 i s nmade of
any sui tabnphawmnzee g. plastic. - .- The telephone cradle 1 can
be connected to and di sconnected fromthe housi ng 4. To this end, the
t el ephone cr ad¥be tonpegton blabkd®: mayfbeaanan@dalmamasimraésmm infigar® 1.
housing 4 with a connector block 3. Such_a hand-held tel ephone set nust

nmeet ver yHowever dhe 6anRecter Qlﬂf*eﬁrﬁ"ﬂm "'Ff igune Q)mam also bpaccemmodated withiy t o
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arranged. Moreover, there is no restriction as to the number of spring contact
members 22 within thehpﬁsing -1'1.':_of the connector block 3, or their arrangement
within the connector block 3. Like the prior art connector block 3, shown in figure 2b,
15 the connector block 3 according to the invention m'ay be provide_d with one or more
switch coax lines 12 or any other kind of contact members. -
_Figure 5a shows a snde view of several legs of a corrugated spring part 13 ofa
spring contact member 22.. The corrugated spring part 13 oompnses several ad;acent
U-shapes, adj_acent U-shapes being oppositely arranged. In figure 5a R designatés a
20 radius of each U-shape base. Refefence sign X designates the width of each of the
- legs, whereas reference sign Y designates the width of each.of the bases. lh the
arrangement according to ﬂguré 5a the following relation holds: Y = X..
Figure 5b and 5c¢ show alternative embodiments of the corrugated spring part
13 of a spring contact member 22. ‘Reference sighs X and Y designate the same
25 dimensions as in figure 5a.- In the embodiment shoWn- in figure 5b the relation Y > X
~ holds, whereas in the embodiment shown in figure Sc the relation Y < X holds.
By varying the radius R and the width X of the legs, ahd the width Y of the base
the force necessary to eorhpre_ss‘l the spring contact member 22 may be varied. Figure
6 shows a functional.relationship between said force and the ‘compression distance for

30 some selected dimensions of X, Y,-and R. The dimensions given are in millimeters.



30 and the connector bl ock 3 nust be designed for as many connecting and
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cradl e connector 2 and - the connector block 3 rust be designed as snal
as possible. Sonetines, fifteen or nore el ectrical connections have to
be made. However, the overall dinensions of the t el ephone cradle 1 are

| ar gel y deoeoderse the rdiatiohship shown in figure:6 alsoldependsen the materfal from wHich
connector block 3. Especially, the pitch distance between nei ghboring
contact the sprirgcontact mamber 22/ is made: cBreferably, the force necessanyrtoigompress
must be as snal | as possi bl e. Moreover, the th| ckness and the w dth of

the cradl etheospring ep 8“1%22 is copstant anst ingependent of the compressjon iy |
o1 boed tod @tﬁ?ﬁ%&i%@v o in BfRsiEe dhisds ool Bossible. “fhe Biiarieine at X, 3 A R are
: ZYEL%EO@%@S’M%@ foq0ch £ 3l therertofa iddeiny f Gitipfse b sping’ ' "

cont act mawﬁlra ber22t|§ ﬁ‘bté’ﬁnaldjﬁ Because of the

fourth requirenent rrent I oned above t cracm e COﬂI’lECt or 2 cannot

L b 0 BT e o crplo pOSL3, PYipe i

terninal s & top views wherdas figure 7b shows a side view in the direction of arrow P1 in figure
7a and figure 7¢ shows another side view in the direction of arrow P2 in figure 7a.

10 Arrows P1 and P2 are perpendicular to each other. In the embodiment of figures 7a,

| 7b, and 7¢ each of the contact terminals 10is provided with a bent extremity 16 in
order to establish a less sharp contact member 10 and to enhance the possible
number of connecting and disconnecting operations between the connector block 3
and the mating cradle connector 2 (figure 2A). Preferably each of the bent extremities

15 16 is provided with a dimple 17 to further enhance the possible number of connecting

“and disconnecting operations. _
Also shown in figures 7a, 7b, and 7c¢ is a rill 18 arranged in the axial direction of
each contact terminal 10 in order to enforce the rigidity of each of the contact terminals
- 10. .

20 ~ Figure 8a and ab show two different possible orientations of the spring contact
members 22. both figures 8a and 8b show schematically top views of a connector
block 3 having contact terminals arranged along one line L1. In the embodiment
shown in figure 8a, the spring contact members 22 have an angle of inclination relative
to line L1 smaller than =, whereas in the embodiment shown in figure 8b the angle of

25 inclination between the spring contact members 22 and line L1 is substantially . The
advantage of the embodiment according to figure 8a is that the width W1 of the
connector block 3 may be smaller than the width W2 of the connector block 3 in the
embodiment according to figure 8b.

Figure 9 schematically shows a connector block 3 which is provided with a

30 ground conductor 19. The ground conductor 19 is, during operation, connected to



connector 2 have to be designed in such a way that in the connecting state
bet ween wo96/iggss cradl e connector 2 and the connector bl ogl-3, Fﬁué gli ng
contact is provided between t he respective contact term na (figure
2A) and the contact termnals 10 (figure 2B). Therefore, the contact
termnals 6 of the cradle connector 2 aregusually provided with 20 flat
extremties, as shown in figure 2a. The cradl e connector 2 and

the con nefyroﬂndﬁl &gkthsougty alzontact pinlcdnnedted 4 al groahd layer oms peintéd-tireux
line for guiding signals which have to be shielded fromthe outside-

world.  board to whighothe.connestarrblocle3 isconneated.a Theiplirpgse ofithecgrousdween
the contact termnals 6 25 and the contact terminals 10.is chosen, each of

‘the cont a(ﬁonﬁﬁﬁl?é A9 igfto PF@"@% ﬂrﬁ@'&"bﬁ' 3@%@"3&'@@‘9@%%@%@%@@& h
a sprlng_ |on n t he ax i on, of each cont ct

Figure 3 4hBss, G8niBEL Fegpbers 22 4ch ar8 FRBESTRAIPSCIMOS, FERL BAES N @ he
cont ac a connector. block is essentiall y known from US- A-
30 4,773 WQF@WE#%& pur poses of testi ng el ectroni'c conponents. The
contact member Figure 10a sHéws & cr88 Section through the connector block 3 gecording g,

PCT/ US95/ 16429
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rontact connector block 3 according to figure 9 alqng line XlI-XI.- Figure 10b shows an
enlarged view of the ground conductor 19 from the cross section of figure 10a,
10 whereas figure 11b shows an enlarged view of the ground conductor 19 from the ci'oss
section of figure 11a.
Figures 10a and 10b show that each of the contact members 22 may be
provided with an extension 21 at the extrem_ny part of the corrugated spring part 13
adjacent to the ground conductor 19. In the dlsconnected state of the connector block
15 3theextension21is fofce‘.d to the extremity of the cavity within the insulating housing
11 of the connector biock by the spﬁng_ action of the corrugated spring part 13. The
extension 21 shown in figures 10a and 10b is insulate_d._from the ground conductor 19
by a wall part of the insulating housing. 11. Conseque_nt_ly. there is no electrical contact
between the extension 21, and t_hg ground conductor 19 and no static discharge
20 capability is provided for. - |
However, the extension 21 of the contact member 22 shown in figures 11a and
11b electrically contacts the ground conductor 19 when the connector block 3 is not
connected to a cradie connector 2 and the extensions 21 is forced to the extremity of _
the cavity within the housing 11. No insulating wall is__pyesén_t between the ground
25 conductor 19 and the extension 21 in ﬁgures 11a and 11b. Therefore, any static_
charge on the contact member 22 in figures 11a and 11b will be conducted to ground
through the ground conductor 19 when the connector block 3 is di_sccnnected. Static
charges on the contact member 22 of figures 11a.and 11b are not able to damage

(C)MOS circuit parts on a printed circuit board connected to contact pin 9.



menber 22 is an integral menber conprising a contact termnal 10 for
el ectri cavogsnnegsgontact to a mating contact termnal 6 (f | glFrBsokbazed

contact pin 9 to be fixed to:a printed circuit-board ih a nmanner known
-to any person skilled in the art and a 5 corrugated spring part 13. The
contact nenber shown in figure 3 is subst@ntially flat and may,

advant ageousl y, be nade by stanping froma sheet of thin netal, e.g. nade
of phosphor br Thaground conductor 19meﬂ1menbodmnerhtlshdwr3|nrﬁguressan0anmﬂaa
housi ng as shown in figure 1. However, the connector block 3 shown in
figure 3 ang 14bss made:ota smalirod fram eny suitable metale.gi phosphastbranzennect or

;gn?gc: Eg to-a ;_:’galls\%’égeogg'bfhovm |!nq91;| ure 4. Qf;]uqt?rgﬁ}!"e 1§ no rg?trlgtlon
I\/b h
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to the in 12
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view of s@uptpéan pgtent bpplication 94292140:8. The jground. donductor strip 191 connected
contact nenber 22. The corrugated spring part 13 conprises several adjacent

U shapes, tagrouns,e.g)-arha peintad:cincuibbaard toavhyich thewogrnectonblock & is fixedRby
designates a 20 radius of each U.shape base. Reference sign X designates
t he wi dt hsuitablegongiuctaseneans (nat gh ereas reference sign Y designates the

w dt h of each of the bases. In the rra genment accgor to figure ba
the {401 ow ng FiBUei 43P S 8 oross aectnon rouUGH 'S Capity 36 41 GG thesarauily

o et e s} 8 e L 4Ry ol pRR sreridl 13 iRGH
e o S A B N e, .
relati on YhioughBeaVity 24 in which the ground conductor strip 19' is covered by an insulating
- layer 25 to prevent electrical contact between the strip 19' and the part 21 of the spring
15 part 13 in this cavity 24. |
Figures 12a and 12b, the latter showing an enlarged view of a construction
detail of figure 12a, also show by-pass strips 20 pfovided on the inside wall of the
cavity in which the contact member 22 is accommodated. As is clearly shown in figure
) | 12b the ground conductor str_ip 19' and the by-pass strip 20 are separate from each
20 other and do not contact each other directly. The purpose of the by-pass strip 20 is to
electrically contact as many U-shaped bases of the spring contact member 22 as
possible and therefore to provide a short circuit for any electrical current through the
contact member 22. The application of by-pass strip 20 reduces the electrical
resistance between the_ coritact- terminal 10 and the contact pin 9 from each of the
25 spring contact members 22. A by-pass strip 20 may be provided sat both sides of
each of the contact m'embefs 22, as shown in figure 12a. However, one by-pass strip
20 may we provided instead. The by-pass strips 20 méy be applied on the inside walls
- of the cavity by the method for selective metallization of plastic connectors described

in European patent application 94202140.3, referred to above. However, any other



By varying the radius R and the width X of the legs, and the width Y of the

base rce necessary to conpress the spring cont 22 may
be vari eg %5{# 6 shows a functional relationship gg&'\’%@%‘é@ d force ,
and the conpression distance for 30. some sel ected dinensions of X, Y, and

R The dinmensions given are in mllinetegs. WO 96/ 19853
PCT/ US95/ 16429 ' 7 of

course, hiEthéd Féi*s&éélivennémtbn hiay beusedal Alterriativeigisa metalsieevs myde
from whi ch the spring contact nenber 22 is nmade. Preferably, the force .

necessar uséd, surngurading the sprifig:coptachmember®2. nenber 22 is constant, and
i ndependent of the conpression - di stance. However, in practice this S
not possi bl e. ITbedetitoemsucmthebest operationioftherky-pass QVleZQ gorcugated i n

such a way that the force necessary {0 corrpress the sprin cont act.
menber 2 strugtuse ofithenspring pad 18 is , Reefesably, designed in su LY?%/ theows a

ght“df”bn%p”n‘?ﬁ hoa@' Com}%g{f%g;.ggﬁp &%&%e%@%mma tzr?n e

(e 7B S5 RHES Ll oo o 54 bt e B el opEIoE 21"

ebod " onflcabh 46 B s s 2018 rgefan réardnd s ey} nal = 10

R e ek e ol
resiliently forced against by-pass strip 20. _

10 The provision of a ground conductor 19 or a gfound-oonductor strip 19’
according to any of the figures 9 through 12b is also applicable to any other kind of
spring contact member, e:g. the ball pen--type of spring members from the prior art
described in the introduction. Of course, when the conductor block 3 provided with
either a ground conductor 19 or a ground conductor strip 19' is connected to a mating

15 cradie connector 2 those spring contact members 22 which electrically contact-'either
the ground conductor 19 or the ground conductor. strib 19" in the disconnected state

-will have to be at Ieasi s|ightly-compressed in the connected state in order to avoid an
electrical connection between the ground conductor 19 or the ground conductor strip
19' and the extension 21 during operation. In order to have such a guaranteed

20 compression during operating those spring contact members 22 which have \such a

 static discharge capability may extend slightly more from the body of the connector
block 3 with their contact terminals 10 than to the other spring contact members 22
which do not have such a static discharge capability. .

Figure 13a sh'ov&s an enlarged view of a spring contact member 22, preferably

25 stamped from a thin metal sheet. -Figure 13a further shows two folding lines f1, 2. In
-order to reduce the width of a connector block 3 each of the U-shaped base parts of

: the corruQat’ed spring part 13 is folded = radians about folding Iines f1orf2,
respectlvely Figure 13b shows the contact member 22' after such a foldmg operation
' whlch clearly shows that the wndth of the spring contact member is reduced relative to

30 thewidthof the spring contact member 22 according to fi igure 13a. Figure 13c shows



and the mati ng cradl e connector 2 (flgure 2A). Preferably each of the bent

extremti qgodgossd i s provided with a dinple 17 to further gRhg&RAciHe
possi bl e nunber of connecti ng ~_and di sconnecting operations.

Al so shown in figures 7a, 7b, and 7c is a rill 18 arranged in the axial
.direction of each contact termnal 104#n order to enforce the rigidity
of each of the contact termnals 10. 20 Figure 8a and 8b show

two differeata gide view of the spring cantactrhemiber 28" acaprding tedigure 13bndiigares1 3.
both figures 8a and 8b show schematically top views of a connector

bl ock 3" havshaws thatsbe gair in wiskhs is.at the ¢ost of hespase needediin a directian

enbodi nent shown in fi re 8a,.th cont act nmenbers 22 have an
angl e of i npefpeRdiciants the; a*hdlrectm&.ﬂ@ gggmal | er than [err], whereas

the. spri ng.cont akkenBgeieinel sPiing cERiact MeNEeC? tne Spring BOn@R oty 2°"
e 8 %ﬁ%&%‘*f’é&@%@aﬁ%ﬁé&w s bEicecfith b epdr oy £ prothadt
CORTEE! o oAbl Sl 7 Moroorof GRS i 1038t sy il paber 22
ggnnggfggdt g@%@bﬁwdévi\io Wg@% N ?Smﬂeftﬁééﬁgtr@l spfing Sonfliet imembeeRat i on,
PCT/ US95/ 16429  Figure 14 shows several spring contact members 22' which are made in
accordance with the method described above. The spring contact members 22' are
10 shown in a top view in figure 14 in which they show a C-shape. The distance between
.the legs of the C-shaped spring contact member 22' may be varied, as required.
different distances are shown in figure 14. Moreover, the angle of inclination between
the C-shaped spring contact members 22' and the line L1 may be varied, as required.
Figure 14 also shows an alternative way of bending (or folding) a spring contact
15 member 22 in order to produce an U-shaped spring contact member 22" (when seen
from a top view as in figure 14). The distance between the legs of such U-shaped
spring contact members 22" may be varied, as required. This is also shown in figure
14. Moreover, the angle of inclination between these U-shaped contact members 22"
) - and the line L1 may vary in accordance with the requirements. As explained above,
20 the larger this angle of inclination between these U-shaped contact members 22" and
the line L1 may vary in accordance with the requirements. As explained above, the
larger this angle of inclination the smaller the width w1 of the connector block 3 may
be. |
Figure 15 shows two c-shaped spring contact members 22' produced in
25 accordance with the method described above referring to figures 13a, 13b, and 13c.
In order to further reduce the required space for a connector block 3 the legs of two
adjacent spring contact members 22' may be interlaced as shown in figure 15. Of
course, insulating walls (not shown) between the two adjacent spring contact members
22' may be provided in order to prevent undesired electrical contact between both

30 spring contact members 22'.



8 ground, e.g. through a contact pin connected to a ground |ayer on a
print ' Rt board to which the connector bl oc ' ected. The .
purpo?gog§&$%% ground conductor 19 is to provide §H§VQ$F@ i scharge |~
capability for selected contact nenbers 22, e.g. those contact nenbers
22 which are connected to (C)MOS circujp parts ona 5 printed circuit

boar d. Figure 10a shows a cross section through the connector

bl ock 3 accopigifg16 shows a furihier entbarliment of @ spring(contact memberciz2: Thea
- shows a cross section through the connector bl.ock 3 according to
figure gprin tactmentbek 22 difflensdrond the sprisg contact member22:(e.g. figuref13A)e
ground conductor 19 fromthe cross section of figure 10a, 10 whereas

fi gur e inthe sakimof the distancghetyeen agiacent lagsnf the corugated spring P%“tsﬁ@br 0SS

section of figur

the corthgwidih: Pi"}’%@‘m gering pangﬁ%%ﬁ%??ﬁr‘gﬁ%%fW%%@t%P hgf

extremt art of th OL 4 Wbk ' " 4 | round
conduct W8N adacsnt Teg B MA TegRied BEni bbrt 13,19 the Bl Gl fmlaaied’
ext ensi .r%]pé@@orced to the_extremty of the cavity within the insulating
housi nggm" : f the connector block by the spring action of ‘the
corrugat ed s I : i ' ot 1o\dor e 10a and
10b is insulgpg???grﬁ]t e%%ﬁdng%%%?gﬁt?gs@& b;@guv?aali?&gg??gof t he
i nsul at ddiftatanéimbers 22 withhshapes! Figlrect7a shiows adpringrcontactanermnbet 222
bet ween the extension 21, and the ground conductor 19 and no static
di schargsmpfising apedrrugated ispring parttl!’ ofovhich adjacent legs anearranged ina V-
extension 21 of the contact nmenber 22 shown in figures 1la and 11b

el &6t ri shape; Optionallys thebage parts of thesa-Vwehapes mabe hent8Radd or bl ock 3 is
79" e echiaHIgS Anole A order ko eckiaa 15 Yt & the sping Eorlke Heimbdrs' 222, ¢

The bent base part is denoted by the reference sign 23. Moreover, each of the contact

- - terminals 10 of the spring contact member 222 may be provided with a rill 18 and with
a bent extremity 16, the latter intum being provided With_a dimple 17. Adjacentbent  —
15 base parts 23 may be bent in opposite directions, as shown in figure 17b which shows
" a side view of the spring contact member 222 according-to figure 17a. '
The present invention is not restricted to the embodiments shown in the figures
and described above. The connector blocks provided with spring contact members
according to the invention are not only applicable in ha_nd;held telephone sets. They " —_ ..
20 can be applied wherever a connector block is needed having contact members with a '
spring action in their axial direction. Sincé the spring contact members themselves are
made from a single piece of metal they can be easily produced.--Moreover, 'étssembling
a connector block with several spring contact members according to the invention is
-felatively easy since the total number of pieces is reduced.-
25 | The contact pin 9 of the contact members can be substituted by contact lips or
the like suitéble for hold down applications. Actually, the contact pins 9 may be .
substituted by any type of contact terminals known to a person skilled in the art.
Moreover, they may extend from a side face of block 3 instead of from the face

- opposite to contact terminais 10. : -



the cavity within the housing 11. No insulating wall is present between the
ground 25woegp@esst or 19 and the extension 21 in figures 11 s/1e4d0
Therefore, any static charge on the contact nmenber 22°in trgures lla
and 11 b will be conducted to ground t hrough t he ground conductor 19
when the connector block 3 is disconnectedq43Static charges on the
contact nenber 22 of figures 1la and 11 b are not able to damage

(OMXS circuit phiste hmuadmstoudatﬂratwm\tertibaleatpmsm‘tamaltd)renuon&of thei n 9.
WD 96/ 19853

PCT/ US95/ 1 eerrgact members 22, 122 222 is used a direction substantlally coinciding with the

The ground conductor in the embodi ment shown in figures 9, 10a, 10b, 11
a, ancedal %m%wnﬁiéh%mataﬁrtﬁﬂnwa 10 i8mMeBRL. suitabl e netal, e.g.
phosphor bronze. However, it is also possible to provide a ground
conductor strip 19' instead of a rod 19: figures 12a, 12b and 12c. The
ground conductor strip 19° may be applied to-the 5 inside wall of the

i nsul ati ng housing 11 of the connector block 3 by neans of a met hod
for selectively nmetallization of plastic connectors as described and
clainmed in Eur opean patent application 94292140.3. The ground
conductor strip 19 is connected to ground, e.g. on a printed circuit
board to which the connector bl ock 3 is fixed, by sui t abl e conduct or
means (not shown).



10 ' Figure 12b shows a cross section through a cavity 24 in which the

gr ound uctor strip 19' is exposed to electricall art 21
of spriﬁgoggﬁQEQS when t he connector block 3 is in i¥gﬁﬁ%g@§%ﬁ2Cted
state. Figure 12c shows a cross section t hrough a cavity 24 in which
the ground conductor strip 1 9 is coveredgby an insulating | ayer 25 to
prevent electrical contact between the strip 19° and the part 21 of the
spring 15 part 13 in this cavity 24. S .. Figures 12a and 12b, the
| atter showi ng an enl arged view of a construction detail of figure
12a, al so show by-pass strips 20 provi.deldime the inside wall of the

cavity in which the contact member 22 is accommpdated. As is _clearly shown
in figurel.  Cbahectoe bipok(3) comprisingat leasti gneicontactmember (22): eachooniact o
are separate fromeach 20 _ other and do not con&act each otherdﬂbi ctly.

The pur pomempertheingintearally made,and pravided with a figst soptact tammjnal I as

Ther efbr colbGiisab epniech d.f Sonbad: Rikgfibet (35 of Ahaling. ofeci elomantieh B Ssrf ¢
_ _ _ ' _ t he
2?’222‘?&  aEOmaet e%rﬂi?ﬁﬁﬁébﬁ%ﬁm@% (39 diing 6 Pofeelmeritirerasifont -,
In ro . . ‘ is
DL 9. OERSRAHY i liefemiAgd ai eRBLAT, 118 E3ASBFbibi! s BB CTpIENGR,
shown i n EhGihg rod119) BRI Rally eoAtdtting Prédéteinined contadiingmbers(22) whelethe
he 99- 8 fs of

i nst ead. pass strips 20 may be applied on the inside wal

t he cavi t gofedtoEbIRk (BYlisfinitsdiscorinectodistate and deing elettridally iseparated fromor s
descri bed i n European patent application 94202140.3, referred to
above10 Hoseidepredeteymindd:contact members (22) when the connector block is in its connected

state, characterized in that each spring part (13) has a corrugated strucfure and is
accommodated in a separate cavity (24) within the connector biock (3), the shorting
rod (19) extending within the body of the connector biock and being partly exposed in
predetermined cavities (24).
15 |
2. Connector biock (3) comprising at least one contact member (22), each contact
member being integrally made provided with a first contact terminal (10) for electrical
contact to a contact member (6) of a mating electric element (2), a second contact
~ terminal (9) and a spring part (13) giving the contact member a resilient capacity in a
20 predeterrhined axial direction, the connebtor- block (3) also comprisin shorting means
| (19") electrically contacting predetermined contact members (22) when the connector
block (3) is in its disconnected state and being eIéctrically separated from said
predetermined contact members (22) when the connector block is in its connected
state, characterized in that each spring part (13) has a corrugated structure and is
25 accommodated in a separate cavity (24) within the connector block (3), the shorting
means comprising at least one shorting strip _(1 9) extending on the surface of the body

of the connector block (3) and being exposed in predetermined cavities (24).

3. Connector block according to claim 1 or 2, characterized in that each of the first

30 contact terminals (10) is providéd with a bent extremity (16).



VO 96/ 19853
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net hod for selective netallization nmay be used. Alternati véc;/rfusg&?r%tz%l

sl eeve may be used, surrounding the spring contact nenber 22.

In order to ensure the best operation of tg& by-pass strip 20 the

corrugat ed ~ structure of the spring part 13 is, preferably, designed in
such a way that the 5 extension 21 is resiliency forced against the
by-pass strip 20. Then, as little current as ‘possible is flow ng

t hr ough t hed.spr iGonnagtor bieck aceondingta:-claim B, charastarized ipthateacholthe
contacting the by-pass strip . 20 i s preferably rounded and free of any burr.
Al t er nat i veaxjremities {16)Js %Y'geﬁmhgdmlﬁdéZ{ed structure opposite to
extension 21 may be resiliently forced agai nst by-pass strip 20. 10
The provision of a ground conductor 19 or a ground conductor strip 19

ot hor Ena B " CBngeltr blogK EBoring i Uiy G 4 bk eiERA sk o of e s
members fr %Béftﬁ? graht?%‘ls{‘(ﬁm is provided Wit rit (18) draritddin'hé! o ofthe

|
when the con 3°provided wth elther a ground conductor 19

or a groundirgbtehtatitermindl® 19' is connected to a mating 15 cradle
connector 2 those spring contact menbers 22 which electrically contact
ei t her t he ground conductor 19 or the ground conductor strip 19' in
t he di sconnected state wi Il have to be at |east slightly conpressed in
t he connect®&d stGomnectonblosk according to any of the preseding.claims; oharacterized inthat
t he ground conductor 19 or the ground conductor strip .

10 each of the spring parts (13) extend in a substantially flat surface and are provided

with U-shaped or V-shaped interconnected parts.

7. Connector block according to claim 6, characterized in that the interconnected
parts are provided with legs and base parts interconnecting the legs, the width (x) of
15 the legs differing from the width (y) from the base parts.

8. Connector block according to claim 6 or 7, characterized in that the contact
block comprises a plurality of said contact members (22) arranged along a line (L1)
) and said flat surfaces are inclined relative .t° said Iine (L1).

20
9 Connector block according to any of the claims 1 through 5, characterized in
that each of the spring parts (13) are provided with U-shaped or V-shaped
interconnected parts provided with legs and base parts interconnecting the legs, at
least some of the spring parts (13) being folded in such a way that they show a’

25 substantially c-shaped or 'U-shaped cross section seen in the axial direction of the

contact members.

10. Connector block according to any of the claims 1 through 5, characterized in
that eéch of the spring parts (13) are provided with U-shaped or V-shaped

30 interconnected parts provided with Iégs and base parts interconnecting the legs, at



1 9 and the extension 21 during operation. In order to have such a
guar ant 96/ §3 conpression during operating those spri n%‘g}ﬁg@g{ ;nenbers
' 3

22 whi ch have \such a static discharge capability slightly
nore fromthe body of the connector block 3 with their contact

termnals 10 than to the other spring coygact nenbers 22 whi ch do not
have such a static discharge capability. : Fi gure 13a shows an

enl ar ged |oast wnefpdir chadjacertspringtpartsiia) baihg foldddiresiich 8 wayt thabttbyshiow a
thin nmetal sheet. Figure 13a further shows two folding lines f1, f2. In '
or der t o substantialiy €-shaped cross sections seen in theladaldirgctioh of ke coatagbed base

parts of the corrugated spring part 13 is folded [err] radians about
fol di ng Imenakens, the Crshaped cross seglions heing interlgoed 13b shows t he cont act
menber 22' after such a fol ding operation whi ch clearly shows that

the width of the spring contact nenber is reduced relative to 30 the width

3\];) 525 13@@; ng d:o%r}lte%&;r brigé]PScr:oozrainag_ %%q@%%i&%%érﬁﬁmush%, %h%gr’é:ctgﬁ%g

T3b. Fi gl el Yfied bomtaRt mehfberp {24\ w i et acBiifdaatea i Eaitid Letif whigh' ©

space neggRflexpbsediHdifing PO (19) extends slightly more from the body of the connector
block (3) than do the other contact members (22).

10. 12. Connector block according to any of the claims 2 through 10, characterized in
that those contact members (22) which are -acoommoda’t_ed in cavities (24) in which
said exposed shorting strip (1 9') extends extend inghtl§ more from the body of the
connector block (3) than do the other contact members (22).

16 13. Connector block abeording to any of the preceding claims, chafacterized in that
each of the cavities (24) are provided with a by-pass strip (20) for reducing the
electrical resistance between the ﬂrét terminal (10) and the second terminal (9) of each
of the contact members (22).:

20 14. Connector block.according to claim 13, characterized in that the spring part
(13) 'is-_prqvided with a part (21) close to the first terminal (10) and is designed in such
a way that said part (21) is resiliently forced against the by-pass strip (20).



perpendicular to the width direction of figure 13b. Li ke the

ori gi nal wpeyvéppesxont act nmenber 22 the spring contact mnmenbacIUS2S/16429

according to figures 13b and 13c may be;g,gyided with a bent extremty 16
tne

provi ded with a dinple 17. Moreove ~contact termnal 10 of the
spring contact nenber 22 may be provided with a rill 18 |like the
original spring contact nenber 22. Fi gure 14 shows several
spring contact nenbers 22' which are nade in accordance with the

ict nenbers 22' are 10 shown in a
a C-shape. The distance between
enber 22' may be varied, as
own in figure 14. Moreover, the
shaped spring contact nenbers 22
bd. ' Figure 14 also
pol ding) a spring contact 15
spring contact nenber 22" (when
The di stance between the | egs
Fs 22" may be varied, as

14.. Moreover, the angle of
menbers 22" and the line L1
s. As expl ai ned above, 20 the
hese U shaped contact nenbers 22"
e Wwth'the requirenents. As
e of inclination the smaller the

met hod descri bed above. The spring cont
top viewin figure 14 in which they shg
the I egs of the C shaped spring contact
required. di.-fferent di stances are
angl e of inclination betwegn

and the line Li may be varieqQ
shows an alternative way -of be
menber 22 in order to produce a
seen froma top view as in
of such U sh d pring co
required. Th?i al sofshown in ﬁ‘
inclination eJJZ%n t e U—sha”?

may vary in accordance with the
| arger this angle of inclinatio
and the line L1 may vary i
expl ai ned above, the

ARCALEA AR

wi dth wl of the connector be. Figure 15 shows
two c-shaped spring contact nmenfbs oduced in 25 accordance with the
nmet hod descri bed above referriy s 13a, 13b, and 13c. I n

order to further reduce the ref for a connector block 3 the |egs

of two



adj acent spring contact nenbers 22' may be interlaced as shown in figure
15. O WO g5 e, insulating walls (not shown) between tpgarndsssiiedd acent
spring contact nenbers 22' . may be provided in order to prevent
undesired el ectrical contact between botf [’%0 spring contact nenbers 22'.
WO 96/ 19853 8

PCT/ US95/ 16429 12

Figure 16 shows a further enbodi ment of a spring contactnmenber 122. The
spring contact nenber 122 differs fromthe spring contact nmenber 22 (e.g.

figure 13A) in the ratio of the distance between adjacent |egs of
t he-corrugated spring part 13 - the wdth of the corrugated
spring part-13" as conpared to{gn abl he di st ance 5 between

adj acent | egs of the corrugated Sp&d Ng par 3 tothe width of the
corrugated part 13. Fi gure 17a shows that the
I nvention is not d to corrugated spring contact nenbers 22 with
U-shapes. Figure ‘ Ty i ng_contact menb 222 conprising a
aF? Sfi arr
e

corrugat ed spri-; ladj acent | eg ed in a V- 10
i ';r'- - : f tNese V-sha ent about a
predeterm ned a 2 S segtlee~t he wi dt h of e spring contact
menbers 22232 P ‘ S kl2s | S denoted by the-reference sign
23. Moreover, -

Y>x Y< X



termnals 10 of the spring contact menber 222 nmy be provided with a ril
18 and Wwiwe 96/19853 a bent extremty 16, the latter in-tu‘rj;(ﬁ_z(lr'ﬁgglrl rovi ded

with a dinple 17. Adjacent bent 15 base parts 23 may b 2%pposMe
directions, as shown in figure 17b-which shows a side view of the
spring contact nmenber 222 according toqir{ggre 1l7a. - The
present invention is not restricted to e enbodi nents shown in the figures

and descri bed above. The connector bl ocks provided with spring contact
menber s according to the invention are-not only applicable in hand
hel d t el ephone sets. They 20 can be applied wherever a connector bl ock
i s needed having contact nenbers with a spring action in their axial
direction. Since the spring contact nenbers thensel ves are made
froma single piece of netal they can be easily produced. - - Mreover,
assenbl i ng a connector block with several spring contact nenbers
according to the invention is relatively easy since the tota
nunber of pieces is reduced. 25 The contact pin 9 of the contact
menbers can be substituted by contact |ips or the like suitable for
hol d down applications. Actually, the contact pins 9 may be

substituted by any type of captact germ als kgown to a person skllled in
the art. Mor eover, th&y may \exten a side face]lof block 3
instead of fromthe face oppysitelto coptact term nals 10. WO

96/ 19853
PCT/ US95/ 16429
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- 13 It is to be understood that wherever the expression "axi al
direction" of the contact nenbers 22, 122, 222 is useGrnckokRédzd ON
subst antW@IsR988di nci ding with the axial direction of the contact

“terminals 10 is neant. WO 96/ 1

PCT/ US95/ 16429 7% 14

d ai ns 1. Connect or block (3) conprising at | east one contact
menber (22), each contact menber being integrally nade and provi ded
with a first contact termnal (10) for 5 electrical contact to a contact
menber (6) of a mati el ectre=¢ el enent (2), a sec ntact term na
(9) and a spring parqg- sl the contact menbdr | Qgc;?ent

capacity in a predetermOed axial direction, the con or b k (3) also

conprising a shortin
contact nenbers (22) when
di sconnect ed st

rod (19) electrically cqntacting7predeternined

e connector blggck (3) L n its
g electrrcally sepagiﬁaks 10

A 18
~ N n]
o) [o) PN
u U U 18
/ L]
5 P2 — d
17

18

[
| 3\ tfig-Ba 13\Fig-5}=
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. 10 said predeterm ned contact nenbers (22) when the connector block is in

Its connected state, characterized in that each spPCHySI6A2Y 13) has a
corrug&f‘é?f"gﬁ:’ucture and is accomodated in a separate cavity (24)
swithin the connector block (3), the shorsi % rod (19) extending within
t he body of the connector block and being g tly exposed in

predeterm ned cavities (24). 15 2. Connect or block (3) conprising at
| east one contact nmenber (22), each contact menber being integrally

made provided with a first contact termnal (10) for electrical

contact to a contact nenbe 6) of a mating electric elenent (2), a second
cont act t er nifnal{ 9) a spring paaf'- ):Em ng _Fﬁe c?‘ii menber
a resilient capaciit a predet erm n dl a .!Ett d nect or

bl ock (3) also conpri3ing shorting nmeans (19') electrically

—

contacting predetgani ned cont asgr@enbers (22)rwher- 10 SCt O,

block (3) is in&s digscihneq state and Bep/s ' ppdy at ed
fromsaid ! predetjernfi ned contact nenb g ector bl ock
is inits conndchery o'y mlesh &4 ar act eri.ze ng, part
(13) has a T!m gidl Jrbdickur € bdlis 25 ed i\ ar/ate
cavity (24Qdi ECRrA—tRe—correeror—prack (3), ofting rans
conprising at] Least one shorting Lb (19p48¢4€1di ng oy ur f ace of the
body ofy Hie—eorreet-6+—bi-oe 3yrand Dei ng exposed i n predetern ned
cavities (24)}. 3. Connect or | bl ock1@c tding t | aifmyil or 2,
characterffee~in that each of the firgt 30 - 4 GO )A

provided withl a bent extremty (16).

—JTTTTTTTII

!
! |

| .




WD 96/ 19853 :
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Connect or bl ock according to claim 3, ::Tz acterized in that each of the
extremties (16) is provided with a @b (17). 5 5. Connect or bl ock
according to claim3 or 4, characterized in that each of the first

contact termnals (10) is provided with a rill (18) arranged in the axial
direction of the first contact term nals. _ 6. Connect or bl ock
according to any of the preceding clains, characterized in that 10 each of
the spring parts (13) extend in a substantially flat surface and are

provi ded with U shaped ar V-shaped interconnected parts. 7.
Connector bl ock according to claim6, characterfeged in that the _

i nt er connect ed parts are provided with | g$Nand base parts

I nt erconnecti ng hﬁ legs, the®&idth (x) & 5 the l'egs differing fromthe
wdth (y) fromt base parts. : o

&

) \
o
—

o
-

-

-1

tig

Fig-l?ll:

21
~13
22

f2.

tig-13a
o
I

+—10

' -
-
|

1 |

18 -




8. - Connector block according to claim®6 or 7, characterized in that the
cont act W %EQCK conprises a plurality of said contact PeEIVDSIS16422)
‘arranged A%AT2 1 ne (L1) and sai | at surfaces are inclined
‘relative to said line (L1). 20 9. 8onnector bl ock according to any
of the clains 1 through 5, characterized in t hat each of the spring
parts (13) are provided with U shaped or V-shaped I nt erconnect ed
parts provided with | egs and base parts interconnecting the |egs, at

| east some of the spring parts (13) being folded in such a way that they
show a 25 substantially c-shaped or U shaped cross section seen in the

axial direction of the ¥ |contact menbers. 10. Connector bl ock
according to any of the cla*ns 1 through 5, characterized in t hat
each of the spring parts (13) e provided with U shaped or V-shaped 30

I nterconnected parts ' ' 5 and base parts interconnecting the
| egs, at W 96/ 1985
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| east one pair of ad]acgnt spgring gartp (13) being folded in such a way
that they show : '
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substantially C shaped cross sections seen in the axial direction of the
contact wo9em®sssers, the C shaped cross sections being in 3 5
11. Connector block according to any ¢f A clains 1 or tl’e#r[%gsg?ﬁ“igo,
characterized in that those contact nmenbers (22) which are
accommodated in cavities (24) in which sai d exposed shorting rod (19)
extends slightly nore fromthe body of the connector bl ock (3) than do
t he other contact nenbers (22). 10 12.. Connector block according to any
of the clainms 2 through 10, characterized in - that those contact
menbers (22) which are accommodated in cavities (24) in which sai d
exposed shorting strip. (19') extends extend slightly nore fromthe body of
t he connector block (3) than do the other contact menbers (22). 15
13. Connector block according to any of the preceding clains, '
characterized in that each of the cavities (24) are provided with a
by-pass strip (20) for reducing the el ectr@Ncal resistance between the
first term nal 0) and the second term nal f each of the contact
menbers (22). 0 &4. egonnector bl ocacgbrding to claim 13,
characterized ¥n\thay th& spring part N A13) is provided with a part

. (10) agd Ts designed in sugh a way

' e by-pagds strip (20).

—— |

(21) close to"ﬁ]‘d fi
that said part E%)
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(54) Title: /EONNECIUR WITH SPRING CONTACT MEMBER AND SHORTING MEANS

(57) Abstract

Connector block (3) comprising at least one contact member (22) provided with a first
contact terminal (10) for electrical contact to a contact terminal (6) of a mating connector (2),
a second contact terminal (9) and a spring part (13) giving the contact member a resilient
capacity in its axial direction, the first contact terminal (10), the second contact terminal (9)
and the spring part (13) being integrally made and the spring part (13) having a corrugated
structure; separate ground means (19, 19°) are arranged to provide a static discharge capacity
for vulnerable electronic components connected to the second contact terminals (9).




