WO 01/ 37378 PCT/ EPOO/ 11287 Connector The invention relates to a connector,
conprisiaﬁ a housing of insulating material, the housing havin% a nounting
surface WPR#8%hs for nounting the housing on the surfac@GVERVIEST nt ed
circuit board. 5 EP-A-0 930 812 discloses a connector of this type,

wherein the nmounting nmeans is provided in the formof a netal plate
nmounted on the nounting surface. The nounting surface is provided with
pegs, wherein the netal plate is fixed by nelting the pegs. The known
manner of fixation of the netal plate to 10 the housing is di sadvant ageous
as heati f§™¥¥€Y9&gs causes de- generation of the insulation materi al
resulting in an unreli- able fixation of the netal plate and/or problens
regarding |l o- cation or fixation of the contact el enents accommodated in
the housing. Moreover the fixation step in manufacturing the con 15 nector
is relatively tinFheorisweintdcandelatelses kel@hinednsr hicngyriadug ion cost.

The i nventl i . rQyi.de an.inprqv connect.or of the above-nentioned
type. To%iohl%gn?ng%t %&S@&%ﬁég anagFr{ELﬁg’i %\}llgn OGS rad 2FBEEY in
t hat t he smydacenyisir fieeasi Sopr owiudéed ngi thea hplusrialg drt y1ef grdeves.ofeach
groove haviing.d greeveeptLance directed away fromthe nounting surface,
wherein a metal connection ele- nment is nounted in each groove by clanping,
whi ch® connect i on E&-8menf30s 8aecddsicBlogeshpoggnelrs ogr odvehemt tamee. 25 | n

thiS_ﬁﬁnWﬁ%réiﬁoﬂhéchgﬁnkingbh@bﬂ%dﬁSW@%B%E@eHhQnE%%%n%%&%pQﬁeleQEﬂéﬁ
prOV|d|ng t he surfacg mount connection to_the printed circuit board are
mount ed Ph2theMGPB558s OBy taes MRHGB9 BHFBRRS - c SRfe BOUSE 1 Ntk sufrdacer iisg

cost of phevidedeatioh page,thheebynr etucedranhpneas asr ¢lixall @,CaRNESHON
IS neverkﬁg- g%g[e§ﬁegggr%nt%gdhekn Z fLrs%.gnboglgggt %he me ak c%nnectlon
el ement s arBonade as sorrd FoHESTPPEf &F&BFy O™ R aMEEGANELAESn t8l enent s
ar e Wadetas hCONERBVATI Qs SAPYNWEOI801373E8hPETARB0ON21P8%s 2aheklsowet-ubes
with at 5@ﬁéka9@8n08@nkﬂg anceesthbe EQEggggltggsulting in an unreli-
able fixation of the metal plate and/or problems regarding lo-
cation or fixation of the contact elements accommodated in the
housing. Moreover the fixation step in manufacturing the con-

15 nector is relatively time consuming and involves relatively
high production cost.

The invention aims to provide an improved connector of
the above-mentioned type.
To this end the connector of the invention is charac-

20 terized in that the mounting surface is provided with a plural-
ity of grooves, each groove having a groove entrance directed
away from the mounting surface, wherein a metal connection ele-
ment is mounted in each groove by clamping, which connection
element is accessible through the groove entrance.

25 In this manner a connector is obtained, wherein the
connection elements providing the surface mount connection to
the printed circuit board are mounted in the grooves by a sim-
ple clamping connection. Manufacturing cost of the connector
are thereby reduced, whereas a reliable connection is neverthe-

30 1less guaranteed.

In a first embodiment the metal connection elements
are made as solid rods.

Preferably, the metal connection elements are made as
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groove entrance and connecting the hollow inner side of the tube with the

environ articular this enbodinent allows a very
mi’gép]/%ﬂmg st B 1287

i ntercon etween the connection el enents 5 and the "housing as the
tubes can be relatively resilient, wheteas after the soldering step for
connecting the connector to the printed circuit board, the hollow tubes
will be hblled twbth w@tdeatn@eaatephalOpegmbgiaQCEﬁa$MHajuhnmmghMMheh can
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printed gheecebt hoaed whethsbtWdedehsg ksept farl apgaecsdalke tHowonneg tidie

sol der inpterconnection betwee he _connectio elene s 2Q.and t pri nted
circuit g8a£§. EF@DL Bsﬁéﬁgué@pépgﬁ Ctgge bPE%PSft& SEc & 1eﬁﬁb&?ﬁéﬁp of

t he connedthr soldehéngnmenteiren]l wkeenétnnghencepnhedt icabeal e imdntcenanetshown
bef ore aggeggkgvg?t@rggegﬁgnaﬁghggﬁeFlg. 7 shows a perspective view

correspondi ng to connection elenents nounted in the
grodMes of the nﬁhﬁt Lnyestipacwilii §s. fantBershswlefiacdodnt inefeseamgeof a

connectieg rgkeqeal;ihgst ha %H@@H'E%BteﬁBoBh&enﬁs EEgth% sRewR Jdhe egnnect or
of fig. 7 as nounted On a rlnte590|rCU|t board with two details at a

| ar ger sEQFelnFﬁﬁtlfnsﬁBﬁsSﬁhﬁ@ﬁgﬁgé YeSPP¥H-of a connector 1 com prising
a housing 2 of insugatingsnpeespakrivheviiewsbigad basodimeuniifnghsur face 3
hevi 10 ygeREBLES! LEO.BRT L1G:XREPERR, oL chL LR e ComeCLe o on
connect i oonn&beomounti ng surface 3 of the housing 2 is provided wth a
el o 5T oOKESeS DR GLEekaeding StoeiueLReRetty SR slg Saen 11
3 Fig. 5 shows the connector of fig. 1 mounted on a

printed circuit board with two details at a larger scale show-

ing the solder interconnection between the connection elements

20 and the printed circuit board.

Fig. 6 shows a perspective view of a second embodiment
of the connector of the invention, wherein the connection ele-
ments are shown before assembly with the connector.

Fig. 7 shows a perspective view corresponding to fig.

25 6 with the connection elements mounted in the grooves of the
mounting surface.

Figs. 8A-8C show the mounting step of a connection
element in the embodiment of fig. 6.

Fig. 9 shows the connector of fig. 7 as mounted on a

30 printed circuit board with two details at a larger scale.

Fig. 1 shows a perspective view of a connector 1 com-
prising a housing 2 of insulating material. The housing 2 has a
mounting surface 3 having two projecting spring-type pegs 4 for
holding the connector 1 on the surface of a printed circuit

35 board before making a solder connection.

The mounting surface 3 of the housing 2 is provided

with a plurality of grooves 5 having upstanding side walls 6 as

can be seen in figs. 2 and 3 in particular. The outer ends of



t he upstanding side walls 6 determ ne a groove entrance 7 di- rected away
fromthe j surface 3. A connection elenment 8 is nq;% i ach
groove 5%@”&%@% ng the connection elenment through the grooveO)é{r?tsfance 7
into the groove. The upstanding 5 side fwvalls 6 will resiliently deformso
that the connection elenent 8 will be received in the groove 5 as shown in
fig. 3. the caseaoditie sioeneetlds §h0km.eirnnifrieg.a Brachve cormeoidd oh &l enent s
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of the npgekicng 3UkKfiage b3 heldsgerd We thpsigrdiveg =lamemarGdetiey mini ng a
stop 11 co-operating wth _an. edge rinted ?.rcuit C}grd 13 shown
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circlit moaokdngs tiee nodsyildeed adepidaPovies do- Jer aiadlsnid R & e d

mounted i3.HNe 9HROVES RresTRESE thld CUidmddAClsE Ehan®dy vidads Witdhs
sol der paste in a usual 25 manner. For nmaking the solder connection, the
sol der pa®EdYi ¥ithdat Edeafdoy e Re MEEE g e HtEn IV IYbIRf thETQRJE B of the

plr: nted %ir%?lékiet gbq%r @_n;ha,lelgxh%hf&elattwee@aiaw&étday dfhe rndsdfs t e cragdsOe%f )
allow a rapi d absarption of heat ener and, subsequent transmi.ssion of the
heat al oﬁ&ephénc%r?ﬁlp'etlé‘ll'eﬁé]t 5 %e%&?%d © I H MRS %atrﬁ{ﬁloa{lsr i abl e
i nt ersonmddichoarzemasien irthe peds &f abed e inguisuntraack s Betiveabtaramed a
shown in_th .al | ar.g e .of fj Fi _6- saecond
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t he enmbodinmedgeofl23®ff iagPprinted whHareily dearssgondihayrelendits. &re

i ndicated by the sae g eighfNea Wl EorThe HOest or 20 mhawkd nod i gs.
6-9 conprises the Sanme housing 2 as the connector of figs. 1-5. |£I this

case t he tESNREAEILHT QiTdls DR hdde ANSFAIDWHURES WS CHRFFAFELVE
PCIVEFOOﬁ%l%%}reSponding passages 14 of the printed circuit board 13.

On the surface of the printed circuit board 13 directed towards
the mounting surface 3 circuit tracks 15 are provided adapted
to co-operate with the rods 8 mounted in the grooves 5. These
circuit tracks 15 are provided with a solder paste in a usual

25 manner. For making the solder connection, the solder paste is
heated and as the rods 8 extend beyond the edge 12 of the
printed circuit board 13, the heat received by the ends of the
rods 8 allow a rapid absorption of heat energy and subsequent
transmission of the heat along the complete length of the rods

30 8. In this manner a reliable interconnection between the rods 8
and the circuit tracks 15 is obtained a shown in the details at
a larger scale of fig. 5.

Figs. 6-9 show a second embodiment of the connector of

the invention which mainly corresponds to the embodiment of

35 figs. 1-5, wherein corresponding elements are indicated by the
same reference numerals. The connector 20 shown in figs. 6-9
comprises the same housing 2 as the connector 1 of figs. 1-5.

In this case the connection elements are made as hollow tubes



4 21 having at |east one opening 22 which is accessible through the groove
entrance._7 the holl ow tubes 21 are nounted in the g The
openi ng vo O\é\ﬂggﬁe tubes 21 connect the hol- |owinner si dféeg?ﬁ?qnﬁ% ube with
the environment. This opening 5 22 is #fmade as a longitudinal slot in the
enbodi nent shown in figs. 6-9. As shown in particular in figs. 8A-8C the

| ongi t ugiy- HeAlirs) et 22 4to\drse ortdre iaibEe 2dh Wt hi @ aor @sss Slett | t)}rnrmghh can
be decreased by resilient defornati qurqin t he tube
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sol der 8 aor?ﬁ |25? ?jtlbq élrgacks %gl %h kg%l% S LA TP RRed™hot B on t he
out 80 ancpstaredirgj dﬂsie Taldughe rexdh dviaty thee bmi@ﬁetrucpmﬁb stibe 28oldering
mat er | alailddadd o 1yt ddu NGl dualsd 46y of s thienp 1402y 21o@8.10d! cat ed

by ref erence nuner a resulting in conn Ctl on el enent ter

the sol drtiig sthep 9n9P¥hiS e tr*ré&?egl/eﬂ@fer?g@%mhg@gmnth@ open

connect itk el1SFeS, i1h the s HRUes thodfsihadusidg 2idgs obtai sedaidbe
hol | ow tubes 21 can be nade from

def or ni PSR I SORISHIP et © sk?eegclflglet @$¢E§g%¥e§¥%%;§ggﬁﬂgre still
i nt e copreaitas tdlLI&':LSittfiHbEZL‘H Vhereid. tmesyhca/m epatiat etné reanhde ssrip 24
when theﬁlﬁ%r% 6}32}?9 A th}}the hcg)unst_len r%'gehe Pfx?@éjéne%s sho tge
connec n el rﬁ°§uhea it erent”engt Ur'ses Car t - Connect i on
el enent sl amhdeeive, ttle saipe I:Ié?ng:tfh then plt‘ﬂsﬁtarbodimnt dqﬁoaﬁr@ 13-eB85a8eshe
connect i, SURIRLSE Al 08 il 1 [ Tt Koo e DSt | Bk gt
nunber dieYend the mrinted Gslc%élfofbcﬁéllféi cthiand thereby allow a rapid
20 absorption of energy to provide a re-flow of the solder paste
on the circuit tracks 15. The tubes 21 are tinned both on the
outer and inner sides. Through re-flowing the solder paste, the
soldering material will flow into the hollow inner side of the
tubes 21 as indicated by reference numeral 23 resulting in a
25 so0lid connection element after the soldering step. In this man-
ner a very rigid anchorage of the connection elements in the
grooves 5 of the housing 2 is obtained.
The hollow tubes 21 can be made from a flat metal
strip by stamping an deforming in a manner known per se. In
30 fig. 6 the tubes 21 are still interconnected to a strip 24,
wherein they are separated from the strip 24 when they are as-
sembled with the housing. In the embodiments shown the connec-
tion elements have different lengths. Of course, all connection
elements may have the same length. In the embodiment of fig. 1-
35 5 the connection elements can be cut off from tinned wires.
The invention is not restricted to the above described
embodiments which can be varied in a number of ways within the

scope of the claims.



WO 01/ 37378 PCT/ EPOO/ 11287 5 CLAIMS 1. Connector, conprising a housing of

i nsul at i P rial, the housing having a nounting surf | ans for
nount i ng gﬁﬁglﬁi ng to a printed circuit board, charact e?l%gre/#&o:ﬂr%{g?hat t he

mounting surface is provided with a plubality of 5 grooves, each groove
having a groove entrance directed away fromthe nounting surface, wherein
a nmetal connection elenment is nmounte@LPAMS8ach groove by cl anpi ng, which
connection elenent s accessible through the groove entrance. 2. Connector
according to claim1, wherein the netal @ 10 connection el enents are tinned.
3. Connector accoftdi n§oP§eErtarnms COMRR 181 Ngher SoNstife ofr dovasl daivey ma-

upst andi rerSiade Wld hRRGaQY Mawad iAldour g Gut M- 4Bl Al h CRENESt FOR

el ements. 4. Connector according to claim3, wherein the outer 15 ends of
the Upst IRERHGTE GEMITISIGE (o T RSB U SiaH e R C gr GoREA ST SR
havi ng aiw dhatsmild etourdmd keinfiadich iof gleri dddsertsed ignuedl acyesal
connect i or%O%Iv%réente.ac% %%%@%cth%rvi%cc%rdirrb%_\;o a one o({. t he %)Cliecedi ng

clai mg, WASreIn 't e oI NG surface g £ provi Feth WG &t 1885te PP %ne st op
el enent ddapt ¢dhet mcomtcoper aterhaiden amestger of ntedim Jpraairesttci o e Terhoar d,
wherein the {is I t - 0

Connect of aGoar T ey ‘T B oo (e b Wi 3t MRy Senent o
connect i 88 ElCERERP e & hmywhad heplgrPovEs ardd@nce . Connect or according to

any one clainms 1-5, weehakbtokhacRialingorrectamh al enpRbS 3] & HRGR 3,
hol | ow tubes with at _ | east one Opeme,rﬁlﬁ accessi bl e through the groove
ent r Bhice CRREFE e ElisTE T & I1T9WSther side of the tube with the

environ- 30 nent. 38. Connector according te elaims’/1 wherei wHde itrhes
have a | ongi tudi nal s is directed V\%}/Hfromth

: | ot V\/raerein.teslt _ _ _
mount i ng ETFEEe F5F S REHSUS WS %"ﬁ&g& ST RR KiMm B Swher ei n
t he i nnethe3fearalll comrieve itambe liegneatt d.east partially tinned.

4. Connector according to claim 3, wherein the outer

15 ends of the upstanding side walls of the grooves determine the
groove entrance having a width smaller than the width of the
cross-section of a metal connection element.

5. Connector according to any one of the preceding
claims, wherein the mounting surface is provided with at least

20 one stop element adapted to co-operate with an edge of the
printed circuit board, wherein the connection elements extend
beyond the stop element.

6. Connector according to any one of the preceding
claims, wherein the metal connection elements are made as solid

25 rods.

7. Connector according to any one claims 1-5, wherein
the metal connection elements are made as hollow tubes with at
least one opening accessible through the groove entrance and
connecting the hollow inner side of the tube with the environ-

30 ment.

8. Connector according to claim 7, wherein the tubes
have a longitudinal slot, wherein the slot is directed away
from the mounting surface of the housing.

9. Connector according to claim 8, wherein the inner

35 wall of the tube is at least partially tinned.



