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_ The invantion relates to an electrical connector, coaprising &
housing of electrically insulsting material with a connection aide and a
5 contact side, and provided with a nusber of contact elements of
electrically conducting saterial, each with a contact end situated at the
contact eide of the housing, for contaetinc % Purther connector, and a
connestion end pm:tdcd with an L-shaped connection pin, for lcnmti.ng on
& printed eircuit board, the connection pins extending from the

10 connection pin output side of the housing lying opposite the contast
side, and with the free ends extending to beyond the connection side of
the housing running at right angles to the conmectien pin output aide,
and comprising & positioning element of electrically insulating material,
for holding the connection ping in the correct position, through bores of

15 which element at least a part of the connection pins are passed.

' Electrical cannectors provided with a pesitioning element of
electrically insulating uaterial surrounding the connection pins for
holding them in position are knawn per se in practice, and are often
called "wafers” in the trade litaraturi. |

20 In practice, two types of pesitioning elements surrounding the _
connection pins of a connector can be distinguighed, viz. elements which
essentially surround the connection ends of the connection pins, and -
elenents extending betwsen the connection pins cver the entire connection
side of the cannsator, _ _

25 Elements of the first-mentioned type are known from US Patent
Specification US=A-4,686.607, and their purpose is essentially to prevent
daviations in the predeterained sutual pitch distance botwaen the
conngction ends. @.g. &8 & result of bending thereof, during
transportation or asseably of the conngctor, in order to facilitate the

30 electrical connection of the connection ends of the connecticn pins in
correspondingly situated aperturss and/or to connection faces on a
printed circuit board, which iz advantageous in particular in the case of
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. ' connectors with s large nuaber of contact elements and in the case of
pechanical mounting by means of e.g. an assembly robot.
. 35 The elexents of the secend type are known from US Patent

Specification US-A-4,986,772, and provide not only the desired
positioning of the connection ends of the counection pins, but slso
electrical and sechanical protection of the ¢connhgetion pins, so that e.g.
short-cireuiting betwesn individual connection pins is effectively
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on a printed circuit board substantially %erpendi cular to the fixed |l eg and
extending to beyond the connection side of* the housing running at right

havi ng & cur CSYURRE; Aakialadha DUtkiile S Ghe B okf TRbietclth BeaF gh 1ol N
So-cal | ed reﬂ‘&ﬂ@%ﬂ‘aﬂ&%ﬁw&% this waycdSieidi obes chpar, that the elements of
the second type are larger in size than the elements of the abova~
described first type. The slements of the second type can also be used to
5 dinsert the contact elemants into the housing.

In order to guarantes optimuz positioning of the connection ends of
the connection pins, it is advantageous to keep the element as close as
possible ta the ends of the connectien pins during transportation and
assembly of the connectors. For mounting on s printed ¢ipcuit board, the

10 element must then bs slid up elong the connectien ends, so that it rests
on the board. The connection ends are then free for connection thersof to
the corresponding connection faces of the printed eircuit board,

So-called rectangular connectors, i.e. connectors with ractsngular
connection pins, are often asked for by consumers. in particular

15 connectors with a small pitch distance. This makes it difficult to
maintain the correct pasitions of the parts of the connection pins ever
the entire length of the connectors not only during manufacture, but also
during packeging and transportation, in order to persit correct
positioning of the soldering ends of the connection pins relative to

20 holes in a printed circuit beard. Additional coaplications are the
curvature of the printed circuit board, and the correct position of the
soldering ends of the conngction pins, in particular when there is a
small pitch distance, which is. of course, associsted with holes of small
diameter. _ _

25 Another probles encountered in the production of the abovementioned
connectors with small piteh distance is accurate bending of the
connaction ping at right angles, in order to achieve the correct position
of the saldering ends of the connection pins here.

In this connection it iz cbserved that the invention pertains to a

30 right-angle connector for miniaturized connector for high I/0
applications. The right-angle tail is an extension af the teraminal
contact, and is of thin-stock (rectanguler 0.35 x 0.15 mm width:
thicknaess) material. By virtue of tha close autual spacings of tails
(1.27 x 1.27 sm), and due to its slsnder configurations, without

- 35 edditional means such tails can be skew with large true-position in
sccuracy of pin=tip with respect to the theorstical 1.27 x 1.27 m»
raster, sven bafore the 90° bending. This situation becomes more
aggravated after the bend. Such miniature connectors due to the delicate
tails, results in in-advertent problems during placement on PC Boards.
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particul ar_connectors with a small pitch distance. This makes it difficult

Yo nmaint aiWOMHEBrrect positions of the parts of the connMENLAMpss over
the entire length of the connectors not ogly during manufacture, but also
during packagi ng and transportation, I n o der to pernmt correct positioning

of the soldering aggggs hid mr,‘yg ) guﬁ‘ ? %&pﬁﬂﬁrl nted

circuit board. n | cat | ons are e curvat ur A t ed

circuit boar¥s Q&Sb #3 g‘b‘r ﬁégz"‘b'%‘t £2 prefent inveptinn, Ehasecpeioroart he
references pertain to relatively thick-stock material with round croag-

section of tail. The U.§. Patent 4,697,864 seems to pertain to connectors

5 slightly correspending to the connector of the invention. However, all
the tails imown from the prior art references are un-supported and fywe
standing in air in the area of 50° bend zone.

The object of tha invention is to provide an electrical eomector
of the type mentioned in the preasble, in which the abovementioned

10 problems are avoided and the conneetion pins can be bent in a simple and
accurate way at such & right angle that the correct position of the
connection ends of the connection ping is maintained even after the
bendiu action and during transpert.

Another aim of the inventor was to facilitate the fitting of the

15 ‘connector on printed circuit boards and to prevent the poaitioning
elements from having to be shifted during sounting.

This ebject is achievad according to the invention through the fact
that one side of the positioning element adjoins the connection pin
output side, while the fixed legs of the comnection pins edjoining the

20 connestion end of the contact elements run through the bores of the
positioning elewent, and at the side facing away from the connection p:l.n.
output side said element is provided with a bending anvil for bending the
conngction pins to an L-shape.

This ensures that the ascldering legs of the connection pins are

25 aligned in the corrsct position before thay are bent, following which

* they are bent sccurately st an angle of 90°, and these correctly bent
legs are then shielded and sccommodated in the bending anvil.

The assezbly, consisting of the connecter. the positioning element
and the anvil can then be placed as one unit on the printed cirecult board

30  without additional operations, prior to the soldering process. _

The bending anvil is a separate component of the connestor, so that

" thé connector housing and the anvil can be produced of different

. materials. m; is advantageocus becsuss for the connector housing a
] cheapar matarial can be sslected than for the anvil. The anvil can be
. 35 manufactured from material of higher quality in order to prevent the

anvil from distortion during banding, while precise tolerances for the
final shape of the bended tails can be met, Purthermore, the separate
anvil has the sdvantage that it collects firstly all (possibly mis-
positioned) pin tips by rectangular (frustum) lead-in's loecated in front
\
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15, of course, associated with holes of small dianmeter. Another r oblem
encount WOSHITIS t he producti on of the above- nentioned RFFAEEMIIUIith snal |

~pitch distance is accurate bending of fyghe connection pins at right angles,
in order to achleve the correct position of the soldering ends of the

connecti o& N n this connection it is observed that the i nvention
pertains 1o a. rlgut .% e connector fo ' '
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connector, these gathered tails are guided to move into channels with a
'.ubumm straight portion; hence for the top row the tall is supported

8 in the chennel slong four mutually perpendicular walls, and for lower row
this support is at lesst on an "U". This ensures thst the streight tail
portion protruding beyond the anvil/holder, prior to the 90° bend, is
aceurately positioned in the X-Y plane becides the Z-plane. This is a
pre-condition to ensure good pin-tip true-position after the 90" bend

10 The bent portion of tthe tail is fully suppocted over a ud:‘-.ussed
channel, and not left un-supported as in prior art to allow discrepancies
of varying radius bends and local skew in this area.

A slanting chapfer 28 to apprepriately enn'e with mess~band tool
alignaent during uil-bending operation.

15 In one esbodiment of the invention, the cutward directed bending
face of the bending anvil is provided with grooves which extend at right
angles to the lengthwise directicn of the bending anvil and each
accomscdate a frem leg of a comnection pin. In this way the qmeum

_ pins accomsodated in the grooves are shielded from extarnal forces.

20 1f the housing of the conaector is provided with & numbar of rows
of connector elements, and the comnection pins thereof are arranged in
rows and in pesitions staggered from row to row, in one embodizent of the
invention the cutward directsd bending face of the bending anvil is
provided with grooves which extend at right angles to the lengthwise

23 direction of the bending anvil and sach accommodate & free leg of a
éonneet.ian pin, and the depth of the grooves intended for the connectien
pins of cne row differs frea the depth of the groeves for the connection
pins of the adjacent Tow.

In order to ensure that the connection pins are bent aceuratsly at

30 right angles with a predetermined curvature, the bottoms of esch groove
passes j-nduuly by way of a curved part into the appropriste bere in the
positioning element.

In order to prevent the connecticn pins from springing back
alightly after bending therecf, the bottom of the part of the groove

35 connecting to the curved part iz desper than the highest point of the
face of the curved part, This mesans that the pins can be pressed slightly
further during the bending in order to allow & more than 90° bent to
corvect for material spring-back.

The positioning element and the bending anvil preferably forz cne
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2 applications. The right-angle TaiT" i's an €Xtension of the terninal'=
contact, and is of thin-stock (rectangular 0.35 x 0.15 nm w dth: thickness)
frat er i OIS rtue of the close nutual spacings of tailCFNLPNBY 1 27 mmy,
and due to its slender configurations,gw thout additional neans such tails

can be skew with |large true-position i% accuracy of pin-tip with respect to
the theorgid C3h that ‘mctintisy’ of the positicning element and the anvil can be
carried out in one opetation.

In order to retain the free leg of the connectien pins better in
the cerrectly aligned positien. the connection pins are placed in the

5 grooves at least locslly in a press fit. This press fit is obtained by an
undes-aized (IDC-type) slot, the bottom of which forms the bending '
surfaces, to perait final location/trapping of bent tail as close as
possible to the appropriste holes in the PCB. This fesature is of
relevance to ensure good pin-tip true-position of slender right-angle

10 bent tails, and alse impart a rigidity to tail-structures of the final
connactor.

The forces of the bending of the connection pins in the grooves can
be reduced, 50 that at least one wall of the grooves near the exit point
of the free leg of the connection pins has & thickened part running at

15 right angles to the bottom of the groove.

In an embediment which is prefersbly used, the free leg of the
connection pins in the bent state grips behind at least cne wall
thickened part of the corresponding groove. This mesns that the free leg
will rest with some pre-tansion against the thickened part. with the

20 result that the accurately aligned position of the soldering end of the
connection pin is maintained, vhile in additien the soldering end cannot
be pulled out of the groove accidentally.

Opposite of the curved banding face the chennel in the anvil has &
slanting chamfar 28 to appropriately engage with the teeth of a mass bend

25 +tool so that an accurats aligning during tail bending operation is
achigved. ; - '

In order to sbsorb lateral forcas during the bending operation. &
fixed position of the positioning element end anvil is maintained,
through the fact that the Pace of the positioning elezent facing the

30 connection pin cutput side of ths eonnsctor is provided with flanges

| which extend at right angles to said element face and grip over the
corresponding side faces of tha connector housing.

The iavention also relates to a bending usndrel for interacting
with the bending anvil to bend the connection pins of the cannector.

35 which mandrel is characterized in that the outward facing bending face of
the bending anvil snd the banding face of the aandrel interasting
therewith complesent each other in shape.

In one embodiment of the bending mandrel, the bending face of the
pandrel is provided with ribs standing up at vight angles to the bending

—_—
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aggravat ed after the bend. Such miniature connectors due to the deli'cate
tails, WOIATESin in-advertent problenms during pl aceneRCENLOIHZar ds.
Ri ght-angl e connectors are known from ghe U S. Patents 5,112, 234 and
5,032, 085 but in contrast to present ifivention these prior art reference

pertai n t *; 3 | of
tail. a%(ﬁ 4“68§ '@%%Fg%% her% al n o connceb(?tsgr‘ésWt |y
correspon’dﬁ gaA%0% (the hendt b consisting o

first part with &n gdge munning pan.l.hl to r.he bemung face of the

gandrel and a second part connecting thereto and having a curved edge in
5 which the radius of curvature corresponds to that of the curved part of
the groove in the bending face of the bending anvil. ’

In a further develcpsent thearsof, the curved part of the rib ends .
in a pesk-shaped part, and at the side of the bending anvil lying
opposite the curved groove part the bore in the pesitioning element and

10 bending savil for passing thrdu;h of the connection pins widens out at an
angle corresponding to the angle of the cutside of the peak.

Since the positioning alemgnt and bcnd.tng anvil can be supplied

" loose, rights are hereby being applied for in respect of these components
or this cowbination of componsnts which are intended for a connector

15 according to the invention.

The invention will be explained in greatsr detsil below with
refarence to the drawings. In the drawings:

Fig. 1 shows a view of the comnection aide of an esbodiment of the
connector according to the invention;

20 Pig. 2 shows a side view partially in section of the embodiment
according to Fig. 1, viewed towards the side facing the printed cireuit
bomrd; ' | . |

Fig. 3 shows a secticn along the line 1II-1I1 of Fig. 2;

Fig. 4 shows a section along the line IV-IV of Fig. 2;

25 Fig. 5 shows 8 section along the line V=V of Fig. &;

Fig. 6 shows a view of the positioning element and bending amvil
according to an esbodiasnt of the invention viewed at the insertion side
for the connection pins, as indicated by arrow P in Pig. 7; |

Fig. 7 shows & side view of the embodiment according to Fig. 6i

30 Pig. 8 shows a section along the line VIII-VIIL of Fig. 6;

Fig. 9 shows on an snlarged scale the sectioned part of the
enbodiment of Fig. 2%

Fig. 30 shows on the left side a aross-section of an ambodiment of
the connector aceording to the invention and on the right side a cross-

35 section through the positioning element and bending envil to be inserted
therecn; '

| Fig. 11 shows the parts of Fig. 10 inserted inte sach other;
_Pig. 12 showe on the left the embodiment of Fig. 1l and on the
right in section & bending msndrel for bending the connection pins of the

This Sheet Has Been

i I



¥RCY BY DRE_W & \APIE-R o WE:'W%—".%(E“ : )éﬁ'l'”;“‘ -31 70 356275628~ DREW & \..A'.l—:,le 1#28

U
However aII the tail's known from the prlor “art references are un-

SUppOI’ted and free standing in air in the area of 90 bend _.zone. She obj ect
of the WO¥MNTHN is to provide an electrical connector

mentioned in the preanble, in which t above-nenti oned problens are
avoi ded and the connection pins can be bent in a sinple and accurate way at
such a righledtss! fch t&etgp%eﬁumition of the connection ends of the

raneport. anBikeds sherers Aioiernd dmBaidient W AR EHRCEG B8 1T, ?i”n;,“%f the

_ poaitioning elenent and bending anvil according to the invention:

| Fig. 14 shows a purtial section through s contact element of the

5 connecter according to Fig. 13 uh:ch is adjacent to and is situated in
the adjacent row
Fig. 15 shows an esbodiment of the comnector according to the
invention with sockets;
Pig. 16 shows a side view, partially in section, of the esbodiment

10 of Fig. 19; .

Fig. 17 shows a section along the line XVII-XVII of Fig. 16;
and

Fig. 18 shows a section along the line XVIII-XVIIT of Fig. 16.
Figi. 1 = 5 and 9 show an electrical conngctor according to a

15 preferably used embodiment of the invention. This comnector 1 comprises &
housing 2 of electricslly insulating material, prefersbly plastic. The
housing 2 is provided with flanges 3, which are provided with fixing
elezments 4. Channels 5 containing contact elemgnts 6 are acccmmodated in
the housing 2. These are seen most clearly in Fig. 9, which is drawn on

20 an enlarged scale. In the case of this eabodiment, two rows of channels 5
and contact elements 6 accomsodated therein are used. The positions of
the channels 5 of one row are stagsered in the direction of the row
relative to thc positions of the channels 5 in the other row. It is clear
that any configuration of channel pesitions is possible, @.g. one row or

25 more than two rows, with channel positions staggered or otherwise.

The contact elements are of electrically conducting material and
have contact ends 7 which in the embodiment shown are in the form of
- contact pins 7 for centacting sockets of a further connsctor. Said
contast pins"f are situasted in a space whieh is surrounded by walls of

30 the housing 2. but are acceasible froa the centact side 8 for tha sockets

'and s part of & further connactor. In this case it will be a further
connector with sockets, and a pert of thg housing of tha further
connector is sccommodated in the sbovementionad space in order to slide
the sockets cver the contact pins 7.

3% At the end situated opposite the contact pins 7. the contact
elements 6 have a cmc'uan end which is provided with L-shaped
connsction pins 9 for aounting on a printed circuit board. The connection
pins 9 consist of a fixed leg 10 which is conngcted to the corresponding.
contact slement 6 snd a free leg 12 situated at right angles thereto.

\
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accordl Qﬂoto the. invention through the fact that the bending anvil is .

separ at % he connector housing and is provided wi tAET ¥ oni ng
el ement of electrically insulating rratdél al between the connection pin
out put side and the bending anvil, said positioning elenment has bores

ext endi-ng gges %Hﬂé&!bﬂ 1he ¢ hﬁ:ﬂh"&&v&iﬁt hﬁh‘?&m‘%ﬁé'ﬁﬂﬁ”ﬂ gOit, Pebansi de Of
t he connect or housi.n or acconmmdat.i n 319“ the f ed Iegs of
the conned® ‘Wqﬁ"ﬁl putppt aide ﬂg\fSP Gﬁﬁeé ir’
eom'.acr. u.de 8, in the direction of the contact elewment 6 The free legs
12 of the connection pins 9 extend essentially at right angles to the
5 legs 10 thereof until they are beyond the conngection side 13 of the
connector housing 2. The connection side 13 of the housing 2 runs at
right angles to the cennection pin output side i1 and the contact side 8
of the connector housing 2.
At the connection pin output sids of the connector housing 2, the
10 electrical sonnector 2 is elso provided with a positioning element 14 end
a bending anvil 18, which in the preferred embodiment shown fore ong
wiit. The positioning eleent 14 and the bending anvil 15 are made of
electrically insulating material and serve to hold in position the |
connection pins 9, which for thet purpose are passed through bores 16
15 (see in particular Fig. 9).
As already stated, the positioning element 14 and the bending anvil
15 form cne unit, i.e. positioning #nd bending element, which has the
adventage that this unit can be slid over the pins in one operation.
One side of the positicning element 14 thus adjoins the connection
20 pin ocutput side 13, while the !‘:qu legs 10 sdjoining the connection end
of the contact elements 6 run through the bores or channels 16 of the
positioning element i4, The bending anvil 18, in this case the combined
positioning and bandinc elesent, is used for bending the connection pins
9 to an L-shape. Bending therecof is achieved by means of a bending
25 mandrel, e preferrsd ezbodiment of which will be described further on.
During the bending, the fixed leg is retained in the bose 16 of the
positioning element 14. After the bending of the comnection pins, the
positioning slement 14 and the bending anvil 13 resain in the final
position. Without further additional action, the electrical connector 1
30 can be placed on a printed eircuit board, the soldering ends of the
| connection pins being inserted through holes in the printed circuit
- board, following which said soldering ends can be soldered to the coneact
facas on the printed circuit board, :
The cutwsrd directed bending face 16 (see Figs. 4 and 5) of the
35 banding anvil 15 is provided with grooves 17, extending at right angles
to the lengthwise direction of the bending anvil, The width of the
grooves corresponds to the width of the free leg 12 of the connection pin
9 to be accoumodated therein. Dus to the fact that the connection pins 9
are for the most part accommodated in the corresponding grooves 17. the
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bendi ng faces of the anvil such that the bore openings are imediat el y™ y

adj acenty 44 begi nning of the correspondi ng curved b s; that
the opp05| bore openings are tappered and that the positioning elenent is
provi ded mnth al i gning and positioning geans for aligning 3

socanection pins 9 are well shielded from external forces, with the result
that the correct position of the free lag 12 of the connection pins 9 s
accurately saintained. The depth of the grooves depends on the chosen

configuration of the holes in the printed circuit board through which the

5 soldering ends of the connection pins 9 have to be inserted. In
connection with siniaturization, s staggered configuratian has been
selected, and the same applies to the configurstion of the positions of -
the coutact elesents. OF course, any configurstion is pogsible, e.g. a
configuration of holes lying in one row ia the printed cireuit board, or

10 wvarious rows with holes which are not staggered. In the case of the
preferred enbediment shown in the figures, the steggered configuration
has been selscted, and the depth of the grooves for the connection pins 9
of cne row sre deepar than the grooves for accommodating the cannestion
pins in the other row.

15 The bottom of sach groove 17 merges by way of a curved part 1B into
the bore 16 in the positioning element. This produces & bending Face for
the connection pins 9, which ensuves well-defined bending of the
connection pins 9. The part of the groove opening out at the connection
side of the connectnr prefarably lies slightly deapsr than the curved

20 pacrt 18. This seasurs facilitates scourate bending of the connection pins
9 at the position of the bend betwesn the two legs 10 and 12 ther¢of.

In order to retain the free legs 12 of the comnection pins 9 (see
also Figs. 13 and 15) accurately in the correctly asligned positien, the
" width of the groove is at least locally so narrow that therein the free

2% legs 12 are clasped in the correctly aligned position after the bending
operation. This narrowing cen be continued in & manner not shown by
‘providing at least ons of the walls of the grooves near the exit point of
the fres leg 12 of the connection pina 9 with a narrew thickening rib
ponitioned at right angles to the bottom of the groove.

30 In the case of the exbodiment shown in the drawing, a thickened
part 19 (see Figs. 9 and 10) 4is provided in the walls of the grooves,
behind which the fres leg of the connaction pins 9 grips after bending.
If after the bending operation the free leg 12 has a slight tendency to
- spring back, the fres leg is pressed with a pre-tension against the

3% thickened part, in which case an sccurately aligned palition of the free
leg of the connection pin is ensured.

The pesitioning element 14 is alge p:uvidcd with flanges 20 (see
" Fig. 11) which during placing of the positioning slegent slide over the
. appropriaste faces of the connsetor housing. In this wvay it is ensured
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it to the connector housing. EfectTital® cohn&ttor s provi ded wi t% a =« MUIER AL
Rosi ti onyaYsppagent of electrically insulating material gpefraieadag the
connection pins for holding themin position are known per se in practice,
and are often called "wafers" in the tr¥le literature. In practice, two

types of positioning el enents surrounding the connection pins of a

connect or s the pesktianingselesent il and cha hending; aryil dScar iaembinedur r ound
t he connecgjigainé a¥so Gontite Cet) AfkinisOf vl Ideriidd Plxdoiascor QGFIngy bet ween

the CONNeG dnding Io?st.hoovgém}og&o%nﬁnr._e . the latersl coupenents of the bending
forces are sbsorbed By the flanges. If, as in the preferred eabodiment,
5 the positioning element 14 and the bending anvil 15 form one unit, the
well-defined fixed position of tha bending anvil 15 is thereby ensured
autopatically without sdditional measures. .

The connector housing 2 is also provided with fixing weans 21 (leé
Figs. 1 and 3) for fining the connector on the printed circuit board.

10 This means that eny forces enarted on the connector dc not have to be
absorbed by the connection pins 9 alone.

Figures 6, 7 and 8 show the positioning element and the bending
anvil designed in ecne pisce as & positioning and bending element 22. At
the side facing the connector housing and from this side onwards, the

15 bores 10 are tapered in order to facilitate insertion of the ¢connection

| pins 9 into the bores 10. For purposes of clarification, the connection
pins 9 are shown in Fig. 7, and the connection pins 9 and a part of the
connecter 2 are shown in Fig. 8. The curved parts of the grooves in the
bending face of the positioning and bending slement are clearly visible

20 in Pigures 7 and 8. The positioning and bending element 22 has flanges
20, and projections 23 are provided in the inside wall, which projecticns
intersect with glits in the corresponding walls of the connector housing
2. This means that the positioning and bending element is also held well
in position in the lengthwise directien during the bending operetion of

25 the connection pins 9. Moreover, tha lobes 24 on the underside of the
positioning and bending element 22 have the ssme function. 1t can alsoc be
seen clearly from thess figures that the grooves are alternately of
different dapths. '

The funetion of the positioning and bending element will now be

30 explained with reference to Figures 10, 11, 12, 13 and 14.

On ths left in Pig. 10, the connector 1 is shown in crosa-ssction
" through ons of the connactor slements 6, which connector has a housing 2.

The housing 2 is provided with two rows of channels 5, in which the
connector elements 6 are accomaodated. These connector slemants & are

35 provided with a 1ip 2% which engages on a wall of the channel 5 in order
to lock the connector element 6 in the channel. At the contact side, the
connecter element 6 is provided with & contact pin 7 and at the
connection side is provided with & connention pin 9, which in Fig. 10 is
8till in the extended position..
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I|R(CV e DRF%O&n}%Tle'FeR of the to'rrn*ec‘t"bf” “EI \é'hﬁn‘t s’“‘df the first-nentioned type are
known from US Pat ent Specification US-A-4,686,607, and their purpose is
essent | MOSMITYBprevent deviations in the predeterm' ned ROTNLP4I31X h

di stance between the connection ends,: ﬁ%g as a result of bending thereof,
during transportation or assenbly of t connector, in order to facilitate

the el ectrical g mag n [ S g
cor r espondi ng'?sm tua! eg spergér es@ g’ org zéaggfl"nletc'fl on ac es on pr| nt ed
circuit Wi dhis elgpent, g‘éol?@"?ﬁ“ba'ﬂh bares 10 fornthe ose

acccasodation of ecemnection pins 9. The bores 10 merse by way of & curved

part 18 into the straight part 17 of grooves digposed in the bending face
5 16, for bending, by meana of a bending mandrel, the connection pina 9

inserted through the bores 10, and for shielding snd possibly locking the
fres lege 10 of the connection pins 9. 1t can be seen clearly in Fig. 10
that the straight parts 27 of the grooves 17 are lower than the highest
point of the curved part 18, It can also be seen from Fig. 10 that the

10 bore 10 taperg (28) in the direction of the bending face 16 at the other
side of the eurved part 18, The slanting chamfer 28 functions as a

 surface engaging appropriately with the teeth of a bend tool (see fig.

12}, by which an accurate alignsent during tail bending operation is
achieved. For the sake of clarigy, the coanection ping § are shown

15 diagrammatically in the positioning and bending elsment 26.

The bere 10 tappers at the pin input gide for cellecting adequately
the pins even if some pins could have a ais-position.

The alenent 26 has flanges 20 which have to grip over the side
faces of the connsctor 2. The lobes 24 serve to ensure the fixed position

20 of the element 26 on the connecter housing 2.

Fig. 11 shows the manufacturing phase, in which the positicning and
bending elesent 26 has been fitted on the cennactor housing 2, The
connection pins 9 then run through the bores 10 in the element 26. For
the sake of clarity, the bent position of the connection pins 9 is

2% indicated diagranmatically by the lines 9'.

Fig. 12 shows on the left the assembled connector 1 and positioning
and bdending element 26, snd the bending mandrel 29 is showa on the right
of thiz figure. It can be seen clesarly from Fig. 12 that the bending face
of the element 26 and of the bending mandrel 29 are couplemsntary. In

30 particular, the bending mandrel 29 {s provided with ribs 30 and 31 whieh
stand up perpendicular to the bending face and fit into the corresponding
grooves in the bending face of the positicning and bending eleaent 26,
The rib 31 projects more relative to the face 34 than the rib 30. decause
tha groove for the bottom connection pin 9, which is also shorter than

35 the ccnnection pin 9 lying above it, lies deeper than the groove for the
top connmction pin 9. The thicimess of the ribs is a fraction smaller
than the width of the grooves in the bending face of the element 26, Each
rib 30, 31 consists of & first part 32, 33 of which the outside edge runs
parallel to the bending face 34 of the bending mendrel 29. Connecting to

This Sheet Has Been R
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* Ravf BCOREIES WFSER { h a_) alge2MfinbePlift ctont acllel%e®nts and in the tade of

i 1 Leld

_nechani cal nounting by neans of e.g. an assenbly robot. The el enents of the
second typrossgrsmown from US Patent Specification US A-4,Saaségensnd
" provide not only the desired positioning of the connection ends of the
connection pins, but also electrical andi&echanical protection of the

connection pins so t hat -e. short circuyiting between individuel
connecti on v&vy‘ v AT AT Bibe dp 4 secend Baet 35, nore

connecti on ﬁsrﬁ:puu&hm mpawmttmichffaecﬁmalvuthm tradtue/\ay . curvatiivel be
cl ear corresponding to that of the curved part 13 of the grocve in the bending
face of the element 26, The curved rib parts 3% and 36 end in peaks 37.

5 38. The faces 39 and 40 lying opposite the curved faces of the peaks 37,
38 respectively lie st an angle which corresponds to the angle of the
tapering parts 28 adjoining the bores 10 of the element 26. '

In order to bend the connection pins 9 at right angleg, the mandrel
29 is pressed onto the bending face 16 of the positicning and bending

10 element 26. During this bending operation. the connection pins 9 are
guided along the rib edges 35, 32 and 36, 33 respectively and held in the
correct plane by the walls of the grooves in the element 26.

~ The finished essembly of connectar 1 end & positiening and bending
elegent 26 ig shown in Fig. 13. In this case the connection ping 9 are

15 1lying oconfined in the grooves of the element 26, In this pesition the
free legs of the connection pins grip behind the thickenad parts 19 in
the walls of the grooves 17, which can be ssen clearly in Pig. 9.

Fig. 14 shows a sectien through a contact element € of the botton
. row, _

20 It can be seen clearly from the drawings that in the bent state the
cannection pins rest against the curved parts 18 of the groovas in the
elevent 26. However, the fres legs 12 of ths connesction pins 9 bent to an
L-shspe lie at a short distance from the bottos of the straight part 27
of the grooves 17, in the bunding face of the e¢lement 25. This distance

25 makes accurate bending of the connecticn pins 9 possible and ensures that
after the bending operation the free legs of the cannecticn pins 9 do not
spring back too far, sc that an eccurataly aligned position of the
soldering ends of the connection pins 9 is schisved.

Figures 15, 16, 17 and 18 show another embodiment of the connector

30 according to the invention. In the case of this ezmbodiment contact
slements 6 which ave provided with sockgts 39 at the contact side of the
connector 2 are used, In the case of thig embodiment also, lips 25 are
punchad out of the body of the contact clement 6 and bent in order to
lock the contact elements 6 in the corresponding channels 5.

35 The parts of the cennector and the positioning and bending element
which are not mentionad in the description with reference to Figures 10 -
18 correspond to identical parts of Figures 1 -~ 9, 5o that they will not
be discussed any further.

1t emerges clearly from the above doscription that the invention is

'l ‘This Sheet Has Been Replaced
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.of the above-described first type. The el enents of the second type can al so
. be used to insert the contact elements into the housing. In order to

guar ant ee WO posi ti oni ng of the connection ends of thECTNLNSINION
pins, it is advantageous to keep the ele t as close as possible to the
~ends of the connection pi ns during trans tation and assenbly of the

e s up F L TR be el N R P 0
connection: the result that = “M”m with bending wafer is achieved, by
of which the scldering ends of the connection pins of the corngctor are
beld in the accurately aligned positions, snd circumstances during
5 manufacturing of packaging, storage, transportation and mounting have no
adverse effect on the correct alignuent. The manufacture of the _
connectar, the sounting thereof on the printed aircuit board and the
subsequent sdmrins process are also simplified.

I
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RCarEy; DRBYNE ANABEER] Qf Conneb il ihe? 6ot v t-o-the® t 3P r'éspondi ng connect’i off faces

[~ )

,of the printed circuit board. 4 The known positioning el ements are,
‘however, WOMIEWSafter the bends of the connection pins. M’I’ocatl ng
the positioning el ement between the connggt i on

I |II| e

1. Blectrical conngotor, comprising a housing of electrically

ingsulsting saterial with a connection side and a contact side, and

§ provided with a nusber of contsct elesents af electrically eonducting
material, each with a contact end situated at the contact side of the
housing, for contacting a furthar comnhector, and a connection end
provided with an L-ghaped comnection pin, for meunting on a printed
eireuit board, the connection pins extending from the connestion pin

10 output side of the housing lying opposite the contect side, and with the
free ends extending to beyond tha connestion side of the housing running
at right engles to the cennection pin output side, and comprising a
positioning element of electrically insulating materisl for holding the
connection pins {n the ecarrect position, through bores of which slement

15 at least a part of the conngction ping are passed, characterized in that
one side of the positioning element adjoins the connecticn pin cutput
side, while the fixed legs of the connection ping adjoining the

~ connection end of the contact elements run through the bores of the

positioning element, and in that st the side facing away from the

20 connectiaon pin output side said elemant is provided with a bending anvil
for bending the connsction pins to an Leshape.

2. Connsctor according to Claim 1, characterized in that the
outward directed bending face of the bending anvil is provided with
grooves which gxtend at right angles to the lengthwise direction of the

25 bending anvil and in the same plana as the bores in the hos:luon!.nc
elenzent, snd sach accozmedate a free leg of a connection pin.

3. Connector according to Claim 1, in which the connsctor housing
is provided with a number of rows of connector elemsnts, and the
connection pins thereof are arranged in rows and in positions itmeud

30 from Tow to row, characterised {n that the outward directed bending Face
of the bending anvil is provided with grooves which extend at pight
angles to the lengthwise direction of the bending anvil and each
accompodate a free leg of s connection pin. and in that the depth of the
grooves intended for the connection pinas of one row diffars from the

35 depth of the grooves for the connection pins of the adjacent raw.

4. Connactor mccording to Claiw 2 or 3, characterized in that the
bottom of each groove passes gradually by way of a curved part into the
appropriate bore in the positioning elezent.

8. Connecror according te Claiz 4, characterized in that the botton
. RStk
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'Repiny, mﬂ!p&t‘\l‘gl%'e‘.;of iheBoRiBdtor? Bt e amvi || and by having the bores of
.the positioning el enent nerges as dlrectly as possible into the respective

.- curve benwowsreses r'equi sit pitch of thgcfrm‘mtl ps is
obtai ned. This ensurﬂ“l“ﬂﬂﬁlﬂﬂll‘”ﬂﬂrl ng |l egs of the connection pins are
aligned in the correcf positi 8n BPefbre tB#8y are bent, followi ng which they

?Lgnbgmefigggr@n é‘é at ag angl e of 90 and tn%s‘g corr%c;;ﬁl y#!lsaent Ieggmare

~consi sting the highessnpaintcaf thhe!'oposutt tlmu:ugud part,

6. Connector according to one of Claims 1 ~ 5, characterized :Ln
that the mie:lontng elemant and the bending anvil fors one unit.

5 7. Connector according to one of the preceding claina,
characterized in that the gonnection p:l.ns are placed in the ;roevu at
least locally in a preas fit.

8. Connector according to Claim 7, chancterx.zod in that at least

one wall of the greoves near the exit point of the free legs of the

10 connection ping has & thickened part runnin; at right angles to the
bottem of the grooves.

9. Connector according to one of Claims 1 = 6, characterized in
that in the bent position the free leg of the caonnection pins grips
behind at least one wall thickened part of the corresponding groove.

15 10, Cenneetor according to one of the preceding claims,
characterized in that the bore of the poditioning element for
eccommodating the regpective connection pin tappers at the insert side.

11. Connector according to one of the preceding clainms,
chu-aeteri.:ed in that the face of the bore apposite o the bending face

20 of the anvil is constituted by a chamfer. .

12. Connector sccording to one of the pueedi.n; claius,
characterized in that the face of ths positioning elemsent facing the
connection pin output side is provided with flanges which extend at right

_ angles to said element faee and grip over the corresponding n:l.de faces of

25 the connactor housing.

13. Bending mandrel for interacting with the banding anvil to bend
the connection ping of the connector according to one of the preceding
claims, characterized in that the outward facing bending face of the
bending anvil and the bending face of the mandrel interacting therewith

30 . complesent each other in shape.

: 14, Bending mandrel aceording to Claim 13, characterized in that
the bending face of the mandrel is provided with ribs standing up

* perpendicular to the bending face, the thickness of which ribs

correspands to the width of the grooves in the bending face of the
35 bending anvil, and in that the rib consists of a first part with an edge
. sunning parallel to the bending face of ths gandrel snd a second part
connecting thereto having a curved edge in whith the radius of curvaturs
correspends to that of the curved part of the groove in the bending face
of the banding anvil.

Sheet Has Been Replaced
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I
.boa#d 'w't Hout® 'a‘dl—t—'r"—'eﬂal——eﬁeF&H—eﬁs——prl or to the soldering process. The

.. bendi ng agyg dsrirrsa , t of the connector, sQcriibiioiss
connect or housi ng aﬂmﬂiaﬂgjﬁﬂmﬂambe produced of di ffer ent materi aI S:
This i s advant ageouss w Ols cond€ct or housi ng a cheaper materi al

can be selected than for the anvil. The anvil can be manufactured from

material of hi ght$ MM"& gesording, ta\Qlatn 4. cheppsterized dnsthatt i on
during bendr.m curdad pary of ithe #id esdsncr s peuk-Blisped part. and at the side of

the bending anvil wmgmiu the curved groove part the bore in the
positioning element and bending anvil for pasaing through the connection
5 pins widens out at an angle corresponding to the angle of the ovutside of
the peak, |
_ 16, Positioning nlenent and snvil intended for assenbling &
connector according to ons of tha preceding claizs and bending the
¢connection pins,
10
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eonnector, these gathered tails are guided to nove into channels with a

s substanti al stral ht portion; hence for the top row the tﬁ%hwgﬁwi@agorted
in the chRa¥ gng four mutual ly perpendicular walls, a r row
this support is at least on an "U'. Them ensures that the straight tai
portion protrudi ng beyond the anvil/hol'dgr, prior to the 90 bend, is
accurately positioned in the X-Y plane besides the Z-plane. This is a
pre-condition to ensure good pin-tip true-position after the 90 bend. The
bent portion of tthe tail is fully supported over a radiussed

-—_

This Sheet Has Been RT

LT



® . - N . 19, - by <R {
REN SHEREL 4P B efitviins ée@%%ﬁke%lagv'iﬂhmp%lr 2PHT5R 1 ow dIEC r&eﬁ%%%f eg“
of varying radi us bends and | ocal skew in this area. A slanting chanfer

ito appropr i ¥@¥ATdngage with nass-bend tool alignment duri rpg_-rhﬁwﬁgdl ng
operation. In one enbodiment of the |n&$@%|on t he outward rected bendi ng
face of the bending anvil is provided grooves which extend at right
angles to the |l engthw se direction of the bending anvil and each

acconmodate a free leg of a connection pin. In this way the connection pins
accomodated in the grooves are shielded fromexternal forces.
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connector elenents, and the connection pins thereof are arranged in rows
-and i n posi tweﬁi"%ggered fromrowto row, in one enbodi HEW@&

i nvention the outward directed bending face of the bending anvil 1 B
provi ded with grooves which extend at ri4/8 angles to the | engthw se
direction of the bending anvil and each acconmpdate a free |leg of a
.connection pin, and the depth Eahnggpoves-ig!ended for the connection
- pins of one row differs fromtfie fdepfhfof the grooves for the connection
pins of the adjacent ro ' :

2 -
. & — _

&
R 22 N —

1t |

7

E ,B:

This Sheet Has Been Replaced

i

Fi_g -]__ﬂ_

-
A1
\

J

N-

!




RAY SYARREY & MR e t hat 1 Hrad¥bdec?li8h, nlos. o 7BeIR73Eour at el BRE|L& NARKER: #42
.angles with a predeterm ned curvature, the bottom of each groove passes
gradual | y bwowesyr$ a curved part into the appropriate bore in the
pasitioning elenent. In order to prevent t he connecti on pi MACENIIMOALI NI Ng
back slightly after bendi ng thereof, g@ottom_of the part of the groove
connecting to the curved part is deeper an the highest point of the face
of the curved part. This neans that the pins can be pressed slightly
further during the bending in order to allow a nore than 90 bent to

i Vi
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anvil- preferably formone - 6 unit, so that nounting of the positioning
vel enent andwbgnfnﬁgil can be carried out in one operation. In order to
retain the free leg of the connection pins better in PCT/NL94/00313
6/8
"
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20

[

Sheet Has Been Replaced .

UL



RAVeBPRER Gt NAPIER | gned_podA L2 (8. L& 0nnaGLi @ Pi #5278~ pl ac e @R &t W2 IER: #44

grooves at | east
»under - si zed yd §¥ip

locally in a press fit.
pe) sl ot,

surfaces, to permt final |ocation/trapping of bent tail as,ghﬁﬁgaﬁ?u

possible to the appropriate holes in th CB. This feature is of relevance
to ensure good pin-tip true-position of
‘also inpart arigidity to tail-structures of the final

This press fit
t he bottom of which forns the bending

nder
connect or.

forces of the bending of the connection pins in the grooves can
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the free leg of the connection pins has a thickened part running at right

angles to. th of the groove. In an enbodi nent which is preferably
used, the free f the connection pins in the bent state grips behind at
| east one wal |l thickened part of the correspondi ng groove. TﬂFyﬂmﬂt hat

the free leg will rest with sone pre- terC]S)n agai nst the thickened part,
with the result that the accurately allgned posi tion of the sol dering end
of the connection pin is maintained, while in addition the solderlng end

cannot
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oove accidentally. Opposite of the curved bendi ng

be pul).ed o f_Lhe
‘face.g Ny g e anvil has a slanting chanfer 28 to appropriately
' .engage ! -of a mass bend tool so that an accurate aligning
duri ng peration is achieved. In order to absorb |ateral

"forces during the bendi ng operation, a ¥ixed posi tion of the positioning

el ement . and anvi | ig na'nt%' ed Hhaoqguhhpe &; t th%é the face of, the
posi ti oni MFCEF At rf“&ﬁ*:‘?*f'g %}3"80 SRR ShLGl B g‘&f‘?ﬂﬁ ?(fé’“ﬁ?“ﬁﬂ'é RBfnect or
is provided with flanges

The invention relateé to an electrical connector, comprising a
housing of electrically insulating material with a connection side and a
contact side, and provided with a number of contact elements of
electrically conducting material, each with a contact end situated at the
contact side of the housing, for contacting a further connector, and a
connection end provided with an L-shaped connection pin, for mounting on
a printed circuit board, the connection pins extending from the
connection pin output side of the housing'lying opposite the contact
side, and with the free ends extending to beyond the connectioh side of
the housing punning at right angles to the connection pin output side,
and comprising a positionihg element of electrically insulating material,
for holding the connection pins in the correct position, through bores of
which element at least a part of the connection pins are passed.

Electrical connectors provided with a positioning element of
electrically insulating material surrounding the connection pins for
holding them in position are known per se in practice, and are often
called "wafers" in the trade literature.

In practice, two types of positioning elements surrounding the
connection pins of a connector can be distinguished, viz. elements which
essentially surround the connection ends of the connection pins, and
elements extending between the connection pins over the entire connection
side of the connector.

Elements of the first-mentioned type are known from US Patent
Specification US-A-4,686,607, and their purpose is essentially to pretvent
deviations in the predetermined mutual pitch distance between the
cénnection endé. e.g. as a result of bending thereof, during )
transportation'or assembly of the connector, in order to facili;éte the
electrical connection of the connection ends of the connection pins in
correspondingly situated apertures and/or to'connection faces on a
printed circuit board, which is advantageoué in particular in the case of
connectors with a large number of contact eleménté and in the case of
mechanical mounting by means of e.g. an assembly robot.

The elements of the second type are knownlfrom US Patent
Specification'US—A-4.986.772. and provide not only the desired
positioning of the connection ends of the connection pins, but also
electrical an& mechanical protection of the connection pins, so that e.g.

short-circuiting between individual connection pins is effectively
This is ihe replacement sheet
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\A:hl ch extend at right angles to said el enent fg.cgh sggehﬁelmégg t he

*correspondi ng side faces of the connector hou5| |on al so
relates to a bending mandrel for interacting mn -anvil to bend
the connection pins of the connector, mhlch man terized in
that the outward facing bending face of 2t he bendlng anV|I and t he bendi ng
face of the man herew th conpl en a 158 ape.

I n one enﬂﬁﬁ‘feﬁéﬁé 3?4%1 |%‘§tt areicr F%rrgoa ’%mi&f g%:hesogpﬁt%g nb;egdrel

i s provi dedevented rafﬁscwglndlingtiup my r Fghdlhbgl e?aﬁ‘otl’taﬁeth%éh%ﬂﬁs of
the second type are larger in size than the elements of the above-

described first type. The elements of the second type can also be used- to
insert the contact elements into the housing.

In order to guarantee optimum positioning of the connection ends of
the connection pins, it is advantageous to keep the element as close as
possible to the ends of the connection pins during transportation and
assembly of the connectors. For mounting on a printed circuit board, the
element must then be slid up along the connection ends, so that it rests
on the board. The connection ends are then free for connection thereof to
the corresponding connection faces of the printed circuit board.

So-calied rectangular connectors, i.e. connectors with rectangular
connection pins, are often asked for by consumers, in particular
connectors with a small pitch distance. This makes it difficult to
maintain the correct positions of the parts of the connection pins over
'ﬁhe entire length of the connectors not only during manufacture, but also
during packaging and transportation, in order to permit correct
positioning of the soldering ends of the connection pins relative to
holes in a printed circuit board. Additional complications are the
curvature of the printed circuit board, and the correct position of the
soldering ends of the connection pins, in particular when there is a
small pitch distance, which is, of course, associated with holes of small
diameter.

Another problem encountered in the production of the abovementioned
connectors with small pitch distance is accurate bending of the -
connection pins at right angles, in order to achieve the correct position
of the soldering ends of the connection pins here.

In this connection it is observed that the invention pertains to a
right-angle connector for miniaturized connector for high I/0 .
applications. The right-angle tail is an extension of the terminal
contact, and is of thin-stock (rectangular 6;35 x 0.15 mm width:
thickness) material. By virtue of the close mutual spacings of tails
{(1.27 x 1.27.mm). and due to its slender configurations, without
additional means such tails can be skew with large true-position in
accuracy of pin-tip with respect to the theoretical 1.27 x 1.27 mm
raster, even before the 90° bending. This situation becomes more
aggravated after the bend. Such miniature connectors due to the delicate

tails, results in in-advertent problems during placement on PC Boards:
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% face, the thickness of which ribs correspondﬁjgﬁe&ﬁgsg@egﬁ 12s the grooves

in the bending face of the bending anvil, and t ( ng of a first
part with an edge running parallel to the bendi EM& wwn mandrel and a
second part connecting thereto and having a cur

of curvature corresponds to that of the curved part of

ch the radius

Right-angle connectors are known from the U.S. Patents 5,112,234
and 5,032,085 but in contrast to present invention these prior art
references pertain to relatively .thick-stock material with round cross-
section of tail. The U.S. Patent 4,697,864 seems to pertain to connectors
slightly corresponding to the connector of the invention. However, all
the tails known from the prior art references are un-supported and free
standing in air in the area of 90° bend zone.

The object of the invention is to provide an electrical connector

-of the type mentioned in the preamble, in which the abovementioned
probiems are avoided and the connection pins can be bent in a simple and
accurate way at such a right angle that the correct position of the
connection ends of the connection pins is maintained even after the
b;nding action and during transport.

Another aim of the inventor was to facilitate the fitting of the
connector on printed circuit boards and to prevent the positioning
elements from having to be shifted during mounting.

This object is achieved according to the invention through the fact
that one side of the positioning element adjoins the connection pin
output side, while the fixed legs of the connection pins adjoining the
connection end of the contact elements run through the bores of the
positioning element, and at the side facing away from the connection pin
output side said element is provided with a bending anvil for bendihg the
connection pins to an L-shape.

This ensures that the soldering legs of thé connection pins are
aligned in the correct position before they are bent, following which '
they are bent accurately at an angle of 90°, and these correctly bent
legs are then shielded and accommodated in the bending anvil.

The assembly, consisting of the connector, the positioning element
and the anvil can thén be placed as one unit on the printed cirpuit board
without additional operations, prior to the soldering process.

The bending anvil is a separate component of the connector, so that
the connector housing and the anvil can be produced of different
materials. This is advantageous because for the connector housing a
cheaper material can be selected than for the anvil. The anvil can be
manufactured from material of higher quality in order to prevent the
anvil from distortion during bending, while precise tolerances for the
final shape of the bended tails can be met. Furthermore, the separate
anvil has the advantage that it collects firstly all (possibly mis-

positioned) pin tips by rectangular (frustum) lead-in's located in frbnt:
This is the réplacement sheet
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t:-he groove in the bending face of the bending anVTT_~Tﬁ_5_?UFFﬁ§F*“‘

‘devel opnent thereof, the curved part of the rib enﬂ&nmaxg gped part,

and at the side of the bending anvil |ying opp05|te ove part
the bore in the positioning el ement and bending anv through
of the connection pins w dens out at angangle correspon e angl e of

t he outside of the peak. Since the positioning el enent and bendlng anvi |
can be sumf emdll/baider.ri ghts are hereby being applied for in respect of

these componentsy, gpobféheCAMNCRA 8lkathe SPRIASMA alfGhaisCuddi-gREI G Tor 2

connect or
connector, these gathered tails are guided to move into channels with a

substantial straight portion; hence for the top row the tail is supported
in the channel along four mutually perpendicular walls, and for lower row
this support is at least on an "U". This ensures that the straight tail
portion protruding beyond the anvil/holder, prior to the 90° bend, is
accurately positioned in the X-Y plane besides the Z-plane; This is a
pre-condition to ensure good pin-tip true-position after the 90° bend.

The bent portion of tthe tail is fully supported over a radiussed
channel, and not left un-supported as in prior art to allow discrepancies
of varying radius bends and local skew in this area.

A slanting chamfer 28 to appropriately engage with mass-bend tool
alignment during tail-bending operation.

In one embodiment of the invention, the outward directed bending
face of the bending anvil is provided with grooves which extend at right
angles to the lengthwise direction of the bendiﬁg anvil and each
accommodate a free leg of a connection pin. In this way the connection
pins accommodated in the grooves are shielded from external forces.

If the housing of the conmnector is provided with a number of rows
of connector elements, and the connection pins thereof are arranged in
rows and in positions staggered from row to row, in one embodiment of the-
invention the outward directed bending face of the bending anvil is
provided with grooves which extend at right angles to the lengthwise
direction of the bending anvil and each accommodate a free leg of a
connection pin, and the depth of qhe grooves intended for the connectlon
pins of one row differs from the depth of the grooves for the connection
pins of the adjacent row.

In order to ensure that the connection pins are bent accurately at
right angles with a predetermined curvature, the bottom of each groove
passes gradually by way of a curved part into the appropriate bore in the
positioning element. .

In order to prevent the connection pins from springing back
slightly after bending thereof, the bottom of the part of the groove
connecting to the curved part is deeper than the highest point of the
face of the curved part. This means that the pins can be pressed slightly
further during the bending in order to allow a more than 90° bent to
correct for material spring-back. :

The positioning element and the bending anvil preferabiy form one

This is the replacement sheet
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according to the invention. The invention will bergxdpdiyaesle) Repihigat er
detail belowwth reference to the drawings. In th ' NHiED. 1 shows
a view of the connection side of an enbodi nent of :”mlEMiﬂ‘U IEccordi ng
to the invention; Fig. 2 shows a side view partiall i f the

enbodi nent according to Fig. 1, viewed;towards the side facing the printed

circuit board; Fig. 3 shows a section along the line Ill-11l of Fig. 2
unit, so that mounting of the positioning element and the anvil can be

carried out in one operation. .

In order to retain the free leg of the connection pins better in
the correctly aligned position, the connection pins are placed in the
grooves at least locally in a press fit. This press fit is obtained by an
under-sized {IDC-type) slot, the bottom of which forms the bending
surfaces, to permit final location/trapping of bent tail as close as
possible to the appropriate holes in the PCB. This feature is of
relevance to ensure good pin-tip true-position of slender right-angle
bent tails, and also impart a rigidity to tail-structures of the final
connector.

The forces of the bending of the connection pins in the grooves can
bé'reduced. so that at least one wall of the grooves near the exit point
of the free leg of the connection pins has a thickened part running at
right angles to the bottom of the groove. )

In an embodiment which is preferably used, the free leg of the
connection pins in the bent state grips behind at least one wall
thickened part of the corresponding groove. This means that the free leg
will rest with some pre-tension against the thickened part, with the
result that the accurately aligned position of the soldering end of the
connection pin is maintained, while in addition the soldering end cannot
be pulled out of the groove accidentally.

Opposite of the curved bending face the channel in the anvil has a
slanting chamfer 28 to appropriately engage with the teeth of a mass bend
tool so that an accurate aligning during tail bending operation is
achieved.

In order to absorb lateral forces during the bending operation, a
fixed position of the positioning eiement and anvil is maintained,
through the fact that the face of the positioning element facing the
connection pin output side of the connector is provided with flanges
which extend at right angles to said element face and grip over the
corresponding side faces of the connector housing.

The invention also relates to a bending mandrel for interacting
with the bending anvil to bend the connection pins of the connector,
which mandrel is characterized in that the outward facing bending face of
the bending anvil and the bending face of the mandrel interacting
therewith complement each other in shape.

In one embodiment of the bending mandrel, the bending face of the.
mandrel is provided with ribs standing up at right angles to the bending
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F|g 4 shows a section along the line V-1V of Ehgmw% shoms a
‘section along the line V-V of Fig. 2; Fig. 6 sho

positioning el ement and bendi ng anvi | accordlng t t of t he
i'nvention viewed at the insertion side for the ¢

i ndicated by arrow P in Fig. 7; Fig. 7 $hows a side V|em10f the enbodlnent

according to Fug 6; Fig. 8 shows a section along the line VIII-VIII of
Fig. 6; Fifgcep Homcwsénmémhé@gé‘db%@areesph@dsséetthn%’cﬂtba‘P‘f the greaves

embodi mentijnOth&ibEndihg face of the bending anvil, and the rib consisting of a :
first part with an edge running parallel to the bending face of the
mandrel and a second part connecting thereto and having a curved edge in
which the radius of curvature corresponds to that of the curved part of
the groove in the bending face of the bending anvil.

In a further development thereof, the curved part of the rib ends
in a peak-shaped part, and at the side of the bending anvil lying
opposite the curved groove part the bore in the positioning element and
bending anvil for passing through of the connection pins widens out at an
angle corresponding to the angle of the outside of the peak. )

Since the positioning element and bending anvil can be supplied
loose, rights are hereby being applied for in respect:of these components
oé this combination of components which are intended for a connector
according to the invention.

The invention will be explained in greater detail below with
réference to the drawings. In the drawings:

‘Fig. 1 shows a view of the conhection side of an embodiment of the
connector according to the invention;

Fig. 2 shows a side view partially in section of the embodiment
according to Fig. 1, viewed towards the side facing the printed circuit
board; .

Fig. 3 shows a section along the line III-III of Fig. 2;

Fig. 4 shéws a section along the line IV-1IV of Fig. 2;

Fig. 5 shows a section along the line V-V of Fig. 2;

Fig. 6 shows a view of the positioning element and bending anvil
according to an embodiment of the invention viewed at the insertion side
for the connection pins, as indicated by arrow P in Fig. 7;

Fig. 7 shows a side view of the embodiment according to Fig. 6;

Fig. 8 shows a section along the line VIII-VIII of Fig. 6;

Fig. 9 shows on an enlarged scale the sectioned part of the
embodiment of Fig. 2;

Fig. 10 shows on the left side a cross-section of an embodiment of
the connector according to the invention and on the right side a cross-
section through the positioning element and bending anv1l to be inserted
thereon;

Fig. 11 shows the parts of Fig. 10 inserted into each cther;

Fig. 12 shows on the left the embodiment of Fig. i1 and on the
right in section a bending mandrel for bending the connection pins of.thg
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Fig. 10 shows on the |left side a cross-section of an enbodl nt of the

‘connector according to the invention and on tmmﬂs Ha %bss- section
t hrough the positioning el ement and bendi ng anV| \ “ ed t her eon;
Fig. 11 shows the parts of Fig. 10 inserted |nt 12 shows

on the left the enbodinent of Fig. 11 arfd on the rlght in sectlon a bendi ng

mandrel for bending connection pins of the
connector ccor ing to the invention;
LY

Fig. 13 shows a finished embodiment of the connector and
positioning element and bending anvil according to the invention;

Fig. 14 shows a partial section through a contact element of the
connector according to Fig. 13 which is adjacent to and is situated in-
the adjacent row;

Fig. 15 shows an embodiment of the connector according to the
invention with sockets; '

Fig. 16 shows a side view, partially in section, of the embodiment
of Fig. 15;

Fig. 17 shows a section along the line XVII-XVII of Fig. 16;

and

Fig. 18 shows a section along the line XVIII-XVIII of Fig. 16.

Figs. 1 - 5 and 9 show an electrical connector according to a
preferably used embodiment of the invention. This connector 1 comprises a
housing 2 of electrically insulating material, preferably plastic. The
housing 2 is provided with flanges 3, which are provided with fixing
.elements 4. Channels 5 containing contact elements 6 are accommodated in
the housing 2. These are seen most clearly in Fig. 9, which is drawn on
an enlarged scale. In the case of this embodiment, two rows of channels §
and contact elements 6 accommodated therein are used. The positions of
the channels 5 of one row are staggered in the direction of the row
relative to the positions of the channels $ in the other row. It is clear
that any configuration of channel positions is possible, e.g. one row or
more than two rows, with channel positions staggered or otherwise.

The contact elements are of electrically conducting material and
have contact ends 7 which in the embodiment shown are in the form of
contact pins 7 for contacting sockets of a further connector. Said
contact pins 7 are situated in a spaée which is surrounded by walls of
the housing 2, but are accessible from the contact side 8 for the sockets
and a part of a further connector. In this case it will be a further
connector with sockets, and a part of the housing of the further
connector is accommodated in the abovementioned space in order to slide
the sockets over the contact pins 7.

At the end situated opposite the contact pins 7, the contact
elements 6 have a connection end whiéh is provided with L~shaped
connection pins 9 for mounting on a printed circuit board. The connection
pins 9 consist of a fixed leg 10 which is connected to the corresponding
contact element 6 and a free leg 12 situated at right angles thereto.‘
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8 connector according to the invention; Fig. 13 s a. fln enbodi nent
of the connector and positioning el enent and beﬂ1 % WéHaSBfe n%_" Q%?’di ng to the
i nvention; Fig. 14 shows a partial section throu u _ m ﬁ | enent of the
connector according to Fig. 13 which is adjacent [ ated in the
adj acent row, Fig. 15 shows an enbodi nehit of the connector according to the

_Said connection pins 9 extend outwards with the one fixed leg 10, from
the connection pin output side 11 of the housing 2 lying opposite the
contact side 8, in the direction of the contact element 6. The free legs
12 of the connection bins 9 extend essentially at right angles to the
legs 10 thereof until they are beyond the connection side 13 of the
connector housing 2. The connection side 13 of the housing 2 runs at

right angles to the connection pin output side 11 and the contact side 8

of the connector housing 2.

At the connection pin output side of the connector housing 2, the
electrical connector 2 is also provided with a positioning element 14 and
a bending anvil 15, yhich iﬁ the preferred embodiment shown form one
unit. The positioning element 14 and the bending anvil 15 are made of
electrically insulating material and serve to hold in position the
connection pins 9, which for that purpose are passed through-bores 16
(see in particular Fig. 9).

As already stated, the positioning element 14 and the bending anvil
15 form one unit, i.e. positioning and bending element, which has the
advantage that this unit can be slid over the pins in one operation.

One side of the positioning element 14 thus adjoins the connection
pin output side 13, while the fixed legs 10 adjoining the connection end
of the contact elements 6 run through the bores or channels 16 of the
positioning element 14. The bending anvil 15, in this case the combined
positiqning and bending element, is used for bending the connection pins
9 to an L-shape; Bending thereof is achieved by means of a bending
mandrel, a preferred embodiment of which will be described further on.
During the bending, the fixed leg is retained in the bore 16 of the
positioning element 14. After the bending of the connection pins, the
positioning element 14 and the bending anvil 15 remain in the final
position. Without further additional action, the electrical connector 1
caﬂ be placed on a'printed circuit board, the soldering ends of the '
connection pins being ‘inserted through holes in the printed circuit
board, following which said soldering ends can be soldered to the contact
faces on the printed circuit board. '

The outward directed bending face 16 (see Figs. 4 and 5) of the
bending anvil 19 is provided with grooves 17, extending at right angles
to the lengthwise direction of the bending anvil. The width of the
grooves corresponds to the width of the free leg 12 of the connection pin
9 to be accommodated therein. Due to the fact that the connection pins 9

are for the most part accommodated in the corresponding grooves 17, the
This is the replacemant sheet
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l.nvention with sockets; Fig. 16 shows a side v]j% r ieal 1aimril section, of
the enbodiment of Fig. 15 Fig. 17 shows a sect| g aiiems if ne Xvi I -Xvi
of Fig. 16; and Fig. 18 shows a section al ong tH i XVII1 of Fig.
16. Figs. 1 - 5 and 9 show an el ectrical connec to a

preferably used enbodi ment of the inventon. This connector 1 conprises a

housing 2 of electricall i nsu] ating materi al, r ef er abl | astic. The
g connection pins 9yﬁre well shiéided from exteJ%al forces}lwgth the result

that the correct position of the free leg 12 of the connection pins 9 is
accurately maintained. The depth of the grooves depends on the chosen
configuration of the holes in the printed circuit board through which the

soldering ends of the connection pins 9 have to be inserted. In

connection with miniaturization, a staggered configuration has been
selected, and the same applies to the configuration of the positions of
the contact elements. Of course, any configuration is possible, e.g. a
configuration of holes lying in one row in the printed circuit board, or
various rows with holes which are not staggered. In the case of the
preferred embodiment shown in the figures, the staggered configuration
has been selected, and the depth of the grooves for the connection piﬁs‘9
of one row are deeper than the grooves for accommodating the connection
pins in the other row.

The bottom of each groové 17 merges by way of a curved part 18 into
the bore 16 in the positioning element. This produces a bending face for
the connection pins 9, which ensures well-defined bending of the
connection pins 9. The part of the groove opening out at the connection
side of the connector preferably lies slightly deeper than the curved
part 18. This measure facilitates. accurate bending of the connection pins
9 at the position of the bend between the two legs 10 and 12 thereof.

In order to retain the free legs 12 of the connection pins 9 (see
also Figs. 13 and 15) accurately in the correctly aligned position, the

" width of the groove is at least locally so narrow that therein the free

legs 12 are clamped in the correctly aligned position after the bending
operation. This narrowing can be continued in a manner not shown by
providing at least one of the walls of the grooves near the exit point of
the frée leg 12 of the connection pins 9 with a narrow thickening rib
positioned at right angles to the bottom of the groove.

- In the case of the embodiment shown in the drawing, a thickened
part 19 (see Figs. 9 and 10) is provided in the walls of the grooves,
behind which the free leg of the connection pins 9 grips after bending.
If after the bending operation the free leg 12 has a slight tendency to
spring back, the free leg is pressed with a pre-tension against the
thickened part, in which case an accurately aligned position of the free
leg of the connection pin is ensured. .

The positioning element 14 is also provided with flanges 20 (see
Fig. 11) which during placing of the positioning element slide over the

appropriate faces of the connector housing. In this way it is ensured
This is the replacement sheet
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hou5| ng 2 is provided with flanges 3, which are provided with fixing
el enrents 4. Channels 5 containing contact el errentm,sgheaﬂgsgeeﬁq ted in

t he housing 2. These are seen nost clearly in Fi g ravvn on an
enl arged scale. In the case of this enbodi nent nels 5 and
contact elenments 6 acconmopdated therei noare used of t he

channels 5 of one row are staggered in the direction of the row relative to
the posit it:ﬁms thé ptdsettdlangleilsm@ti 0 tdnd tifehbendiogvanbil iS5 et gambinkdt any

confi gur a nQ,f Winﬁ)é)%bt a¥fe | wgﬂsgéﬂngd xgd &Q?c{oﬂ"\a&&ngm e than
two rows, WI nne ositions s a erea or
bendlng of the connectlon pin. For. the lateral components of the bending

forces are absorbed by the flanges. If, as in the preferred embodiment,
the positioning element 14 and the bending anvil 15 form one unit, the
well-defined fixed position of the bending anvil 15 is thereby ensured .
automatically without additional measures.

The connector housing 2 is also provided with fixing means 21 (see
Figs. 1 and 3) for fixing the connector on the printed circuit board.
This means that any forces exerted on the connector do not have to be
absorbed by the connection pins 9 alone. _

Figures 6, 7 and 8 show the positioning element and the bending
anvil designed in one piece as a positioning and bending element 22. At
the side facing the connector housing and from this side onwards, the
bores 10 are tapered in order to facilitate insertion of the connection
pins 9 into the bores 10. For purposes of clarification, the connection
pins 9 are shown in Fig. 7, and the connection pins 9 and a part of the
connector 2 are shown in Fig. 8. The curved parts of the grooves in the
bending face of the positioning and bending element are clearly visible
in Figures 7 and 8. The positioning and bending element 22 has flanges
20, and projections 23 are provided in the inside wall, which projections
interact with slits in the corresponding walls of the connector housing
2. This means that the positioning and bending element is also held well
in position in the lengthwise direction during the bending operation of
“the connection pins 9. Moreover, the lobes 24 on the underside of the
positioning and bending element 22 have the same function. It can alsc:be

~seen clearly from these figures that the grooves are alternately of
different depths.

The function of the positioning and bending element will now be
explained with reference to Figures 10, 11, 12, 13 and 14.

On the left in Fig. 10, the connector 1 is shown in cross-section
through one of the connector elements 6, which connector has a housing 2.
The housing 2 is provided with two rows of channels 5, in which the
connector elements 6 are accommodated. These connector elements 6 are
provided with a lip 25 which engages on a wall of the channel 5 in order
to lock the connector element 6 in the channel. At the contaét side, the
connector element 6 is provided with a contact pin 7 and at the
connection side is provided with a connection pin 9, which in Fig. 10 is

still in the extended position. |
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The contact elements are of electrically conduc[éhsrget as een c,p%, gl have

contact ends 7 which in the enbodi nent shown ar cont act
piins 7 for contacting sockets of a further conne act pins 7
are situated in a space which is surrounded by S|ng 2, but

are accessible fromthe contact side 8 fibr the sockets and a part of a

further connector. In thi.s case it will be a further connector with
sockets, and a Ther posditieniasndndsberiing qlgmentu2é Her iHowheatedron $hecighiodat ed

in the ab%eltr@gt 16N efh18PeteBent) 267 {12 brévldsd ivdeh dBes AOKESS tA¥Er the contact
pins 7. accommodation of connection pins 9. The bores 10 merge by way of a curved
part 18 into the straight part 17 of grooves disposed in the bending face
16, for bending, by means of a bending mandrel, the connection pins 9
inserted through the bores 10, and for shielding and possibly locking the
free- legs 10 of the connection pins 9. It can be seen clearly in Fig. 10
that the straight parts 27 of the grooves 17 are lower than the highest
point of the curved part 18. It can also be seen from Fig. 10 that the
bore 10 tapers (28) in the direction of the bending face 16 at the other
side of the curved part 18. The slanting chamfer 28 functions as a
surface engaging appropriately with the teeth of a bend tool.(see fig.
12), by which an accurate alignment during tail bending operation is
achieved. For the sake of clarity, the connection pins 9 are shown
diagrammatically in the positioning and bending element 26.

_ The bore 10 tappers at the pin input side for collecting adequately
the pins even if some pins could have a mis-position.

The element 26 has flanges 20 which have to grip over the side
faces of the connector 2. The lobes 24 serve to ensure the fixed position
of the element 26 on the connector housing 2.

Fig. 11 shows the manufacturing phase, in which the positioning_and
bendiné element 26 has been fitted on the connector housing 2. The
connection pins 9 then run through the bores 10 in the element 26. For
the sake of clarity. the_bent position of the connection pins 9 is
indicated diagrammatically by the lines 9'.

Fig. 12 shows on the left the assembled connector 1 and positicning
and bending element 26, and the bending mandrel 29 is shown on the right
of this figure. It can be seen clearly from Fig. 12 that the bending face
of the element 26 and of the bending mandrel 29 are complementary. In
particular, the bending mandrel 29 is provided with ribs 30 and 31 which
stand up perpendicular to the bending face and fit into the corresponding
grooves in the bending face of the positioning and bending element 26.
The rib 31 projects more relative to the face 34 than the rib 30, because
the groove for the bottom connection pin 9, which is also shorter than
the connection pin 9 lying above it, lies deeper than the groove for the
top connection pin 9. The thickness of the ribs is a fraction smaller
than the width of the grooves in the bending face of the element 26. Each
rib 30, 31 consists of a first part 32, 33 of which the outside edge runs
parallel to the bending face 34 of the bending mandrel 29. Connectiné to

This is the replacement sheet

Date: '5,5}‘7}



—_—

At the end situated opposite the contact pins 7, the contac pﬁlﬂ;%rrents 6
‘have a connection end which is provided with L- n pins 9 for
nounting on a printed circuit board. The connecti ist of a

fi xed I eg 10 which is connected to the correspondi enent 6 and
a free leg 12 situated at right angles thereto. 9

., the abovementioned straight parts 32, 33 of the ribs is a second part 35,
36 respectively, thé edge of which is curved with a radius of curvature '
corresponding to that of the curved part 18 of the groove in the bending
face of the element 26. The curved rib parts 35 and 36 end in peaks 37,
38. The faces 39 and 40 lying opposite the curved faces of the peaks 37,
38 respectively lie at an angle which corresponds to the angle of the

tapering parts 28 adjoining the bores 10 of the element 26.

In order to bend the connection pins 9 at right angles, the mandrel
29 is pressed onto the bending face 16 of the positioning and bending
element 26. During this bending operation, the connection pins 9 are
guided along the rib edges 35, 32 and 36, 33 respectively and held in the
correct plang by the walls of the grooves in the element 26.

The finished assembly of connector 1 and a positioning and bending

. element 26 is shown in Fig. 13. In this case the connection pins 9 are
lying confined in the grooves of the element 26. In this position the
free legs of the connection pins grip behind the thickened parts 19 in
the walls of the grooves 17, which can be seen clearly in Fig. 9.

Fig. 14 shows a section through a contact element 6 of the bottom
row.

It can be seen clearly from the drawings that in the bent staﬁe the
connection pins rest against the curved parts‘18 of the grooves in the
element 26. However, the free legs 12 of the connection pins 9 bent to an
L-shape lie at a short distance from the bottom of the straight part 27
of the grooves 17, in the bending face of the element 26. This distance
makes accurate bending of the connection pins 9 possible and ensures that
after the bending operation the free legs of the connection pins 9 do ‘not
spring back too far.'so that an accurately aligned position of the
soldering ends of the connection pins 9 is achieved.

Figures 15, 16, 17 and 18 show.another embodiment of the connector
according to the invention. In the case of this embodiment contact
elements 6 which are provided with sockets 39 at the contact side of the
connector 2 are used. In the case of this emﬁodiment also, lips 25 are
punched out of the body of the contact element 6 and bent in order to
lock the contact elements 6 in the corresponding channels 5.

The parts of the connector and the positioning and bending element
which are not mentioned in the description with reference to Figures 10 -
18 correspond to identical parts of Figures 1 - 9, so that they will not
be discussed any further. '

It emerges clearly from the above description that the invention:is
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Sai d connection pins 9 extend outwards with the one fixed leg 10, fromthe
connection pin output side 11 of the housing 2 ThyShat emiReglacehe cont act
side 8, in the direction of the contact el enent : gs 12 of the
connection pins 9 extend essentially -at right an ' gs 10 thereof
until they are beyond the connection side 13 of e connector housing 2.
The connection side 13 of the housing 2 Buns at right angles to the

connection pin outgut sid%.ll anq the contacf side 8 of the connector
housi ng 2.PaAgd 1aRe the 988 910 AOTRITLB8 L PR Al el L YIC {9 288 heeding fupeiiony 2,
t he with the result that a connector with bending wafer is achieved, by means

of which the soldering ends of the connection pins of the connector are
held in the accurately aligned positions, and circumstances during
manufacturing of packaging, storaéek.transportation and mdunting have no
adverse effect on the correct alignment. The manufacture of the
connector, the mounting thereof on the printed circuit board and the

subsequent soldering process are also simplified.
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el ectrical connector 2 S ided with a positioning elenent 14 and a

bending anvil 1 |ch I n the r ferred enbodi nent shown fornlone unit.
The p05|t|on|ng qmagﬂﬁﬂi e bendi ng anvi F—i5—are—rmade

electrically i nsul and servegyto hol H

connection pins 9 purpose are pa H z'g M 16 (see
In particular Fig. . already st at eccLAtNEE poOSI 14 and
the bending anvil 15 formone unit, i.e. positioning and bendi ng el enent ,
whi ch has the advantage that this unit can be slid over the pins in one
oper ati on. 1. Electrical connector, comprising a housing of electrically

insulating material with a connection side and a contact side, and
provided with a number of contact elements of electrically conducting
material, each with a contact end situated at the contact side of the
housing, for contacting'a further connector, and a connection end
provided with an L-shaped connection pin, for mounting on a printed
circuit board, the connection pins extending from the connection pin
output side of the housing lying opposite the contact side, and with the
freé ends extending to beyond the connection side of the housing running
at right angles to the connection pin output side, and comprising a ;
positioning element of electrically insulating material for holding the
connection pins in the correct position, through bores of which element
at least a part of the connection pins are passed, characterized in that
one side of the positioning element adjoins the connection pin output
side, while the fixed legs of the connection pins adjoining the
connection end of the contact elements run through the bores of the
positioning element, and in that at the side facing away from the
connection pin output side said element is provided with a bending anvil
for bending the connection pins to an L-shape.

2. Connector according to Claim 1, éharacterized in that the

- outward directed bending face of the bending anvil is provided with

T grooves which extend at right angles to the lengthwise direction of the
bending anvil and in the same piane as the bores in the positioning -
element, and each accommodate a free leg of & connection pin. .

3. Connector according to Claim 1, in which the connector housing
is provided with a number of rows of connector elements, and the
connection pins thereof are arranged in rows and in positiong staggered
from row to row, characterized in that the outward directed bending face
of the bending anvil is provided with grooves which extend at right
apgles to the lengthwise direction of the.bending anvil and each
accommodate a free leg of a connection pin, and in that the depth of the
grooves intended for the connection pins of one row differs from the
depth of the grooves for the connection pins of the adjacent row.

4. Connector according to Claim 2 or 3, characterized in that the
bottom of each groove passes gradually by way of a curved part into the
appropriate bore in the positioning element.

5. Connector according to Claim 4, characterized in that the Lottom
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One si de of the p05|t|on| ng el enment 14 thus—adjoins the connection pin

.out put side T sded | egs 10 adj oining the connection end of the
contact el ene gh the bor es orﬁﬂ“ﬁﬂ"jmﬂ"ﬂm' e positioning
el ement 14. T inthis ¢ osi tioning and
bendi ng el ement, is used for bendlng t connect’i off pfns®9 to an L-shape.
Bendi ng thereof is achieved by means of” a bending nandrel, a preferred

enbodi nerfr e PhEE B! gﬁ&v@eﬁﬁhémﬂgféﬂ thelcubved Pufd A8 &ééﬁebeﬂﬂdh ng, the
fixed leg,is retalnegh‘_n qﬁ pore 6 of the p03|}|on|ng el enent 14. After
the bendith§ Pt PetREE:Y eng thpeeurved part

6. Connector according to one of Claims 1 - 5, characterized in
that the positioning element and the bending anvil form one unit.

7. Connector according to one of the preceding claims,
characterized in that the connection pins are placed in the grooves at
least locally in a press fit.

8. Connector according to Claim 7, characterized in that at least
one wall of the grooves near the exit point of the free legs of the
connection pins has a thickened part running at right angles to the
bottom of the grooves. _

9. Connector according to one of Claims 1 - 6, characterized in
that in the bent position the free leg of the connection pins grips
behind at least one wall thickened part of the corresponding groove.

10. Connector according to one ef the preceding claims,
characterized in that the bore of the positioning element for
accommodating the respective connection pin tappers at the insert side.

11. Connector according tc one of the preceding claims,
characterized in that the face of the bore opposite of the bending face
of the anvil is constituted by a chamfer. .

12. Connector according to one of the preceding claims,
characterized in that the face of the positioning element facing the
connection pin output side is provided with flanges which extend at right
angles to said element face and grip over the corresponding side faces of
the connector housing.

13. Bending mandrel for interacting with the bending anvil fo bend
the connection pins of the connector according to one of the preceding
claims, characterized in that the outward facing bending face of the
bending anvil and the bending face of the mandrel interacting tyerewith
complement each other in shape.

14, Bending mandrel according to Claim 13, characterized .in that
the bending face of the.mandrel is provided with ribs standing up
perpendicular to the bending face, the thickness of which ribs
corresponds to the width of the grooves in the bending face of the
bending anvil, and in that the rib consists of a first part with an edge
running parallel to the bending face of the mandrel and a second part
connecting thereto having a curved edge in which the radius of curvature
corresponds to that of the curved part of the groove in the bending face.

of the bending anvil, _ .
This is the replacement sheet
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positioning el enent 14 and-the—bending anvil 15 remain in the final
‘position. Wthout further addl I onal action, the electrical connector 1 can

ine Sz.eﬁg".“n?é‘gi““‘“ﬁ Wﬁ“ board. e oo UMEMAMEIELIGS ¢orpec: o

whi ch said sold be soldered to the Torftalt facks on the
printed circuit oard The outward dirggted bending face 16 (see Figs. 4
and 5) of the bending anvil 15 is provided with grooves 17, extending at

ri ght angl es ti5.t Bendiaggidnidrer adcoiihg v Ofaitahpl ,beﬁ@h'\a@gemual in Thet wi dt h of

the . thé curved part of the rib ends in a peak-shaped part, and at the side of °
the bending anvil lying opposite the curved groove part the bore in the
positioning element and bending anvil for passing through the connection
pins widens out at an angle corresponding to the angle of the outside of
the pesk.

16. Positioning element and anvil intended for assembling a
connector according to one of the preceding claims and bending the

connection pins.
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grooves corresponds to the width of the free leg 12 of the connection pin 9
to be accommpdated therein. Due to the fact that the connection pins 9 are
for the nost part acconnndqted in the correspondi ng grooves 17, the 10
connection pins 9 are welt-$hiel ded fromexternal -forces, with the result
that the correct position of the free leg 12 of the connection pins 9 is

17

ELECTRICAL CONNECTOR WITH AN ELEMENT WHICH POSITIONS'fHE CONNECTION PINS

ABSTRACT

An electrical cdnnector. comprising a housing of electrically
insulating material. The connector is provided with a number of contact
elements of electrically conductinig material, each with a contact end for
contacting a further connector and an L-shaped connection pin for
mounting on a printed circuit board. The connection pins consist of a °
fixed leg which at one end is immovably connected to the contact element
and a free leg running at right angles to the fixed leg. The connector is
also provided with a positioning element of electrically insulating
material for holding the connection pins in the correct position. One
side of the positioning element adjoins- the connection pin output side.
The fixed legs of the connection pins run through the bores of the
positioning element, which is provided with a bending anvil for bending

the connection pins to an L-shape.

FIGURE 12 - ' -
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accurately maintained. The depth of the grooves depends on the chosen

configuration of the holes in the printed circuit beard-through which the
sol dering ends of the connection pins 9 have to be inserted’ In connection

with mniaturization, a staggered configuration hasT et 8eplacaind t he
sane applies to the configuration of the positions of ﬁ | enent s.
O course, -any configuration is possible, e.g. a conf ol es
lying in one rowin the printed cirguit board, or various rows with hol es
whi ch are not staggered. In the case of the preferred enbodi nent shown in
the figures, the staggered configuration

-N-\Sm & m.:gms:“,
. ' -
‘( & N (G 1"
Y\ | @
= / \ DY S
f : D-] > < = . = =t
o
o
. = \ d _-ﬂ' _
R N [ J N
M == e R I | ==
=== = },- “. bmlam§
= I8 —-—1 ' pasl
u H{' = im—— :_la,——{ FmI:
Hr —_;l I 4 I l:L--'-\:
= 4 N
_E;j = T ! O i::l=L:=:=
%l E . \l!-s N * :
= =T 1= ~ L -
S S : =) |
eI ot 1 !m
e .::E ] |l
= 1= ! Ju4ua|
== 1= )
| SE e e
E - Pm-—ﬂ - & -
r I\ l h
] ) -~
g S =TT P L~
LT F= =1— —o e
ML N s
= Sox i i
SR v

This is the replacement sheet

Dater 15(3/27



has been sel ected, and the depth of the grooves for the connection pins 9
of one row are deeper than the grooves for acconmodati ng the connection
pins-in the other row The bottom of each groove 17 merges by—way—of a
curved part 18 into the bore 16 in the positioni ng&h&bR te I S produces a

bendi ng face for the connection pins 9, which ensu i’ Iacet] bendi ng
of the connection pins 9. The part of the groove 0 m t he
connection side of the connector preferably lies s t han t he

curved part 18. This neasure facil2tates accurate bending of the connection
pi ns
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9-at the position of the bend between the two | egs 10 and 12 thereof. In
order to retain the free legs 12 of the connection pins 9 (see also Figs.
13 and 15) accurately in the correctly aligned position, the width of the
groove is at least locally so narrow that therein the free legs 12 are
clanped in the correctly aligned position after the bendi ng..operation. This
narrow ng can be continued in a manner not shown by providing at | east one
of the walls of the grooves near the eﬁit poi nt—of tThe free teg 12 of the

connection pins 9 with a narrow thicketing rib pQ%kBan%QBakaﬁngﬂé angl es
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In the case of the enbodi nent shown in the drawing, a thickened part 19
(see Figs. 9 and 10) is provided in the walls of the grooves, behi nd_whjch

the free leg of the connection pins 9 grips after bendhﬂﬂiheéthas ter the
bendi ng operation the free'leg 12 has a slight tendency ped - t he
free leg is pressed with a pre-tension against the thi CWB]H& mﬁ whi ch
case an accurately aligned position of the free | eg of ' pi n

is ensured. The positioning element 144 s also provided with flanges 20
(see Fig. 11) which during placing of the positioning el ement slide over

the e 8 s o
| (- {{ !
I
— W[/ N o
NN NN A
R INI\\\ N
S~ Ei 5{20 ~&

—
————
—— ¢ —

9
|

]
N

Fig—lﬂ'

1

56 25
/1 /
‘\\(
A\

Al

/'

NN .
| O
{_

CNSNTESANNNN

N\

This is the. replacement sheet

Date: [5[5/7?’



appr.opri ate faces of the connector housing. In this way it is ensured

that the positioning elenment 14 and the bendi ng anmm
el enent al so continue to assume a well-defined fixedmRQRL]HQ

r| ;g

bendi ng of the connection pin. For, the |lateral conpo ° hdi ng )
forces are absorbed by the flanges. If, as in the preﬂwﬂmﬁ nt, the
positioning el ement 14 and the bending anvil 15 form
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wel | -defined fixed position of the bending anvil 15 is thereby ensured
autonmatical ly without additional neasures. ‘The connector housing 2 is also
provided with fixing means 21 (see Figs. 1 and 3) faF\T“XTng~%he\ggﬂgector
on the printed circuit board. This neans that any Fﬁh@méuﬁg%rted on t he

connector do not have to be absorbed by the connect|
Figures 6, 7 and 8 show the positioning el enent and Mi/ VI I
desi gned in one piece as a:positioningfand bending el t he side

facing the connector housing and fromthis side: onmards, the
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bores 10 are tapered in order to facilitate insertion of the connection
pins 9 into the bores 10. For purposes of clarification, thecernection
pins 9 are shown in Fig. 7, and the connection pi n&isSh&nﬁas%eg]aHt of the
connector 2 are shown in Fig. 8. The curved parts 0 acedh ¢ he
bendi ng face of the positioning and bendi ng el enent ?wg#n, isible in
Figures 7 and 8. The positioning and bendi ng el enent es 20, and
projections 23 are provided in the i ns%de wal |, which projections interact

with slits in the corresponding walls ©f the connector- housing 2. This
means that the positioning and bending el ement is also hel-d well

‘Fig—lz
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I n-position in the |l engthwi se direction during the bendi ng operation of the
connection pins 9. Mreover, the |obes 24 on the underside of the

posi tioning and bending el enent 22 have the sane: fTHiShéePRas Bebn Keplcedl SO be
seen clearly fromthese figures that the grooves ar ' of

di fferent depths. The function of the positioning afﬂﬂl‘%’ﬂlﬂﬁ!%ﬂ ment wil |l
now be explained with reference to Figurges 10, 11, ) . On the

left in Fig. 10, the connector 1 is showh in cross-section through one of
the connector el ements 6, which connector has a housing 2.

\

h
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The hoysTh i SBERTS t h §ow rjows of - chapygel : i i t he
‘eonnectfo A%LAéE Hq %c dgt ed. These c%h@t@é g\rg%s] 6 are
proevi dgd 1. p W@esj on a wal |l of iﬂﬁ 2§ cﬂa order to
| ock tHe nr‘}? @f E ge\nt 6 d?’%e hannel . At th aaeJ Tt
corfnect}o >, p@l dwn-th a dontact pin 7 and at the connectlon
side ig ?‘gg onn Fon"pjn 9, which in Fig. 10 is still in the
ext endqd 05|t|on

BArE ‘O Recrer . /8 199%.

Electrical connector with an element which positions the connection

pins.

The invention relates to an electrical connector, comprising a
housing of eleq;ricaliy insulating material with a connection side and
a contact side, and provided with a number of contact elements of
electrically conducting material accommodated in channels and, each
with a contact end situated at the contact side of the housing, for
contacting a further connector, and a connection end provided with an
L-shaped connection pin, having a fixed leg fixed to the connection
end of the contact element extending from the connection pin output
side of the housing lying opposite the contact side, a bend and a free
leg for mounting on a printed circuit'board substantially
perpendicular to the fixed leg and extending to beyond the connection
side of the housing running at right angles to the connection pin
output side, and comprising a bending anvil having a curved bending

' face for bending the connection pins to an L-shape.

So-called rectangular connectors, i.e. connectors with
rectangular connection pins, are often asked for by consumers, in
particular connectors with a small pitch distance. This makes it
difficult to maintain the correct positions of the parts of the
connection pins over the entire length of the connectors not only
during manufacture, but also during packaging and transportation, in
Brder to permit correct positioning of the soldering ends of the
connection pins relative to holes in a printed circuit board.
Additional complications are the curvature of the printed circuit
board, and the correct position of the soldering ends of the
connection pins, in particular when there is a small pitch distance,
which is, of course, associated with:holes of small diameter.

Another problem encountered in the production of the above-
mentioned connectors with small pitch distance is accurate bendihé of
the connection pins at right angles, in order to achieve the correct
position of the soldering ends of the connection pins here.

In this connection it is observed that the invention pertains: to
a right-angle connector for miniaturized connector for high I/0
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The positioning and bending elenent 26 is illustrated on the right in Fig.
40.. This elenent 26 is provided with bores 16 for the accommbdati on of
connection pins 9. The bores 16 nerge by way of a curved part 18 into the
straight part 17 of grooves disposed in the bending face for bending by
means of a bending mandrel, the connecteon pins 9 inserted through the
bores 16, and for shielding and possibly locking the free | egs of the
connect i onagrlisadionst Then rbghtsenglecketdr iy amekiansidd) dfhahe theemBtalai ght

parts 27 ofoddagtIrdAavEeS o¥‘7t@frﬁsk634¥e'(ré&§ﬂg\hrl? @.ifﬁhﬁsd. 15 mm width:
thickness) material. By virtue of the close mutual spacings of tails
(1.27 x 1.27 mm), and due to its slender configurations, without
additional means such tails can be skew with large true-position in
accuracy of pin-tip with respect to the theoretical 1.27 x 1.27 mm
raster, even before the 90° bending. This situation becomes more
aggravated after the bend. Such miniature connectors due to the
delicate tails, results in in-advertent problems during placement on
PC Boards. ‘

Right-angle connectors are known from the U.S. Patents 5,112,234
and 5,032,085 but in contrast to present invention these prior art
reference pertain to relatively thick-stock material with round cross-
section of tail. The U.S. Patent 4,697,864 seems to pertain to '
connectors slightly corresponding to the connector of the invention.
However, all the tails known from the prior art references are un-
supported and free standing in air in the area of 90° bend zone.

The object of the invention is to provide an electrical connector
of the type mentioned in the preamble, in which the above~-mentioned
problems are avoided and the connection pins cén be bent in a simple
and accurate way at such a right angle that the correct ﬁosition of
the connection ends of the connection pins is maintained even after
the bending action and during transport.

Another aim of the inventor was to facilitate the fitting of the
connector on printed circuit boards.

This obJect and aim are achieved accordlng to the invention
through the fact that the bending anvil is separated from the
connector housing and is provided with a positioning element of
electrically insulating material between the connection pin output
side and the bending anvil, said positioning-element has bores
extending perpendicular to the plane of the connection pin output side
of the connector housing for accoqmodating and supporting the fixed
legs of the connection pins in all of its transverse directions during
the bending operation; that the bores merge into the respective curved
bending faces of the anvil such that the bore openings are immediately
adjacent to the beginning of the corresponding curved bending faces;
that the opposite bore openings are tappered and that the positioning
element is provided with aligning and positioning means for aligning

This is the taplacement sheet
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point of the curved part 18. It can also be seen fromFig. 10 that the bore
:16t apers (28) in the direction of the bending face at the other side of
the curved part 18. The slanting chanfer 28 functions as a surface engagi ng
appropriately with the teeth of a bend tool (see fig. 12), by which an
aceurate alignnent during tail bending3operation is achieved. For the sake
of clarity, the connection pins 9 are shown diagrammtically in the

posi tioni A§ t¥hIhBesrINAgtar BeHaing26 by its axis 9, The bore 16 tappers at

the pin input sid@ri@il e6drdeReddsgroFidialthya igoRipidhing klemedt $6Me pi NS

coul d hav%lgct?t]'isé_afloys Ii%ét?lr}a'ting material surrounding the connection pins for
holding them in position are known per se in practice., and are often
called "wafers" in the trade literature.

In practice, two types of positioning elements surrounding the
connection pins of a connector can be distinguished, viz. elements
which essentially surround the connection ends of the connection pins,
and elements extending betweén the connection pins over the entire
connéction side of the connector.

Elements of the first-mentioned type are known from US Patent
Specification US-A-4,686,607, and their purpose is essentially to
prevent deviations in the predetermined mutual pitch distance between
the connection ends, e.g. as a result of bending thereof, during
trénsportation or assembly of the connector, in order to facilitate
the electrical connection of the connection ends of the pins in
correspondingly situated apertures and/or to connection faces on a
printed circuit board, which is advantageous in particular in the case
of connectors with a large number of contact elements and in the case
of mechanical mounting by means of e.g. an assembly robot.

?he elements of the second type are known from US Patent
Specification US-A-4,986,772, and provide not only the desired

. positioning of the connection ends of the connection pins, but also
electrical and mechanical protection of the connection pins, so that
e.g. short-circuiting between individuel connection pins is

. effectively prevented. Accidental contact of one or more connection

"'pins can also -be prevented effectively in this way. It will be clear
that the elements of the second type are larger in size than the

* elements of the above-described first type. The elements of the second
type can .also be used to insert the contact elements into the housing.

In order to guarantee optimum positioning of the connection ends
of the connection pins, it is advantageous'to keep the element as
close as possible to the ends of tﬁe connection pins during

transportation and assembiy of the connectors. For mounting on a
printed circuit board, the element must then be slid up along the
connection ends, so that it rests on the board. The connection ends
are then free for connection thereof to the corresponding connection
faces of the printed circuit board.
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The el enent 26 has flanges 20 which have to grip over the side faces of the
connector 2. The | obes 24 serve to ensure the fixed position of the el enent
26 on the connector housing 2. Fig. 11 shows the nmanufacturing phase, in
whi ch the positioning and bending el enent 26 has been fitted on the
corinect or housing 2. The connection pins 9 then run through the bores 16 in
the el ement 26. For the sake of clarity, the bent position of the
connection pins 9 is indicated diagrammtically by its axis 9'. Fig. 12
.shows on the left the assenbl ed connector 1 and positioning

The known positioning elements are, however, located after the
bends of the connection pins.

First by locating the positioning element between the connection
pin output side of the connector and the anvil and by having the bores
of the positioning element merges as directly as possible into the
respective curve bending faces of the anvil the requisit pitch of the
‘free pin tips is obtained.

This ensures that the soldering legs of the connection pins are
aligned in the correct position before they are bent, following which
they are bent accurately at én angle of 90°, and these correctly bent
legs are then shielded and accommodated in the bending anvil.

The assembly, consisting of the connector, the positioning
element and the anvil can then be placed as one unit on the printed
circuit board without additional operations, prior to the soldering
process.

The bending anvil is a separate component of the connector, so
that the connector housing and the anvil can be produced of different
materials. This is advantageous because for the connector housing a
cheaper material can be selected than for the anvil. The anvil can be
manufactured from material of higher quality in order to prevent the
anvil from distortion during bending, while precise tolerances for the
final shape of the bended tails can be met. Furthermore, the separate’
anvil has the advantage that it collects firstly all (possible mis-
positioned) pin tips by rectangular (frustum) lead-in's located in
front
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and bendi ng el enent 26, and the bending mandrel 29 is shown on the right of
.this figure. It can be seen clearly fromFig. 12 that the bending face of
the el ement 26 and of the bending nmandrel 29 are conplenentary. In
particul ar, the bending mandrel 29 is provided with ribs 30 -and 31 which
stand up perpendicular to the bending face and fit into the correspondi ng
grooves in the bending face of the posi®ioning and bending el enent 26. The
rib 31 projects nore relative to the face 34 than the rib 30, because the
groove for dfhenwidi/belderonnecti on pin 9, which is also shorter than the

connection pin Gy YidldeRlRY Feldrivd n8PelQEPE abfBDndiMe: HRAVE bRLkRE of °
connector, these gathered tails are guided to move into channels with a '
substantial straight portion; hence for the top row the tail is supported
in the channel along four wmutually perpendicular walls, and for lower row
this support is at least on an "U". This ensures that the straight tail
portion protruding beyond the anvil/holder, prior to the 90° bend, is
accurately positioned in the X-Y plane besides the Z-plane. This is a
pre~-condition to ensure good pin-tip true-position after the 90° bend.

The bent portion of tthe tail is fully supported over a radiussed
channel. and not left un-supported as in prior art to allow discrepancies
of varying radius bends and local skew in this area. '

A slanting chamfer 28 to appropriately engage with mass-bend tool
alignment during tail-bending operation.

In one embodiment of the invention, the outward directed bending
face of the bending anvil is provided with grooves which extend at right
engles to the lengthwise direction of the bending anvil and each
accommodate a free leg of a connection pin. In this way the connection
pins accommodated in the grooves are shielded from external forces.

If the housing of the connector is provided with a number of rows
of comnector elements, and the connection pins thereof are arranged in
rows and in positions staggered from row to row, in one embodiment of the
invention the outward directed bending face of the bending anvil is
provided with grooves which extend at right angles to the lengthwise
direction of the bending anvil and each accommodate a free leg of a
connection pin, and the depth of the grooves intended for the connectzon
pins of one row differs from the depth of the grooves for the connection
pins of the adjacent row.

In order to ensure that the connection pins are bent accurately at
right angles with a predetermined curvature, the bottom of each groove
passes gradually by way of a curved part into the appropriate bore in the-
positioning element.

In order to prevent the conneétion pins from springing back
slightly after bending thereof, the bottom of the part of the groove
connecting to the curved part is deeper than the highest point of the
face of the curved part. This means that the pins can be pressed slightly
further during the bending in order to allow a more than 90° bent to
correct for material spring-back.

The positioning element and the bending anvil preferably form one
This is the raeptacement sheet
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top connection pin 9. The thickness of the ribs is a fraction smaller than
the width of the grooves in the bending face of the element 26. Bach rib
30, 31 consists of a first part 32, 33 of which the outside edge runs
parallel to the bending face 34 of the bending mandrel 29. Connecting to
13 «t he abovenentioned straight parts 22 33 of the ribs is a second part

35,

unit, so that mounting of the positioning element and the anvil can be
carried out in one operation.

In order to retain the free-leg of the connection pins better in
the correctly aligned position, the connection pins are placed in the
grooves at least locally in a press fit. This press fit is obtained by an
under-sized (IDC-type) slot, the bottom of which forms the bending
surfaces, to permit final location/trapping of bent tail as close as
possible to the appropriate holes in the PCB. This feature is of
relevance to ensure good pin-tip true-position of slender right-angle
bent tails, and also impart a rigidity to tail-structures of the final
connector.

The forces of the bending of the connection pins in the grooves can
bé‘reduced. so that at leaét one wall of the grooves near the exit point
of the free leg of the connection pins has a thickened part running at
right ahgles to the bottom of the groove. _

In an embodiment which is preferably used, the free leg of the
connection pins in the bent state grips behind at least one wall
thickened part of the corresponding groove. This means that the free leg
will rest with some pre-tension against the thickened part, with the
result -that the accurately aligned position of the soldering end of the
connection pin is maintained, while in addition the soldering end cannot
be pulled out of the groove accidentally.

Opposite of the curved bending face the channel in the anvil has a
slanting chamfer 28 to appropriately engage with the teeth of a mass bend
tool so that an accurate aligning during tail bending operation is
achieved.

In order to absorb lateral forces during the bending operation, a
fixed position of the positioning eiement and anvil is maintained,

) through the fact that the face of the positioning element facing the
connection ﬁin output side of the connector is provided wifh flanges
which extend at right angles to said element face and grip over the
corresponding side faces of the connector housing.

The invention also relates to a bending mandrel for interacting
with the bending anvil to bend the connection pins of the connector,
which mandrel is characterized ip that the outward facing bending face of
the bending anvil and the bending face of the mandrel interacting
therewith complement each other in shape.

In one embodiment of'the_bendins mandrel, the bending face of the

mandrel is provided with ribs standing up at right angles to .‘:ﬂ?s ?‘?&ging"placem t shee
5l ent &
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36 respectively, the edge of which is curved with a radius of curvature
.corresponding to that of the curved part 18 of the groove in the bending
face of the elenment 26. The curved rib parts 35 and 36 end i n peaks 37, 38.
The faces 39 and 40 |lying opposite the curved faces of the peaks 37, 38
respectively lie at an angle which corresponds to the angle of the tapering
parts 28 adjoining the bores 10 of the,elenent 26. In order to bend the
connection pins 9 at right angles, the mandrel 29 is pressed onto the

bendi ng f agkacé6 the thickmassi ¢f ehilcly rabsl coerghipogisc ke nbat widh aiuthe gropves

bendi ng Opei.rnaElil@@enéﬂﬁ §%n9§tthgr5eg.h£§g gm?fl‘? and the rib consisting of a
first part with an edge running parallel to the bending face of the
mandrel and a second part connecting thereto and having a curved edge in
which the radius of curvature corresponds to that of the curved part of
the groove in the bending face of the bending anvil.

In a further development thereof, the curved part of the rib ends
in a peak-shaped part, and at the side of the bending anvil lying
opposite the curved groove part the bore in the positioning element and
bending anvil for passing through of the connection pins widens out at an
angle corresponding tc the angle of the outside of the peak.

Since the positioning element and bending anvil can be supplied
loose, rights are hereby being applied for in respect of these components
or this combination of components which are intended for a connector
according to the invention.

The invention will be explained in greater detail below with
réference to the drawings. In the drawings:

Fig. 1 shows a view of the connection side of an embodiment of the
connector according to the invention;

_ Fig. 2 shows a side view partially in section of the embodiment
-according to Fig. 1, viewed towards the side facing the printed circuit
board;

Fig. 3 shows a section along the line III-III of Fig. 2;

Fig. 4 shows a section along the line IV-IV of Fig. 2;

Fig. 5 shows a section along the line V-V of Fig. 2;

_ Fig. 6 shows a view of the positioning element and bending anvil
according to an embodiment of the invention viewed at the insertion side
for the connection pins, as indicated by arrow P in Fig. 7;

'_’ Fig. 7 shows a side view of the embodiment according to Fig. 6;

Fig. 8 shows a section along the line VIII-VIII of Fig. 6;

Fig. 9 shows on an enlarged scale the sectioned part of the
embodiment of Fig. 2;

Fig. 10 shows on the left side a cross-section of an embodiment of
the connector according to the invention and on the right side a cross-
section through thé positioning element and bending anvil to be inserted
thereon;

Fig. 11 shows the parts of Fig. 10 inserted into each other;

Fig. 12 shows on the left the embodiment of Fig. 11 and on the

right in section a bending mandrel for bending the connection piné'of the :
This is tro replacement sheet
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gui ded along the rib edges 35, 32 and 36, 33 respectively and held in the
correct plane by the walls of the grooves in the elenent 26. The finished
assenbly of connector 1 and a positioning and bending el ement 26 i s shown
in Fig. 13. In this case the connection pins 9 are lying confined in the
grooves of the element 26. In this position the free legs of the connection
pins grip behind the thlckened partsgl9 in the walls of the grooves 17,

whi ch can be seen cl ea %éx gﬁ? 9. Fug 14 shows a section through a
contact el EAVIRCERT SECRTRENE Y igygntio

Fig. 13 shows a finished embodiment of the connector and
positloniqg element and bending anvil according to the invention;

Fig. 14 shows a partial section through a contact element of the
connector according to Fig. 13 which is adjacent to and is situated in-
the adjacent row; " _

Fig. 15 shows an embodiment of the connector according to the
invention with sockets; .

Fig. 16 shows a side view, partially in section, of the embodiment
of Fig. 15;

Fig. 17 shows a section along the line XVII-XVII of Fig. 16;

and

Fig. 18 shows a section along the line XVIII-XVIII of Fig. 16.

Figs. 1 - 5 and 9 show an electrical connéctor according to a
preferably used embodiment of the invention. This connector 1 comprises a
housing 2 of electrically insulating material, preferably plastic. The
housing 2 is provided with flanges 3, which are provided with fixing
.elements 4. Channels 5 containing contact elements 6 are accommodated in
the housing 2. These are seen most clearly in Fig. 9, which is drawn on
an enlarged scale. In the case of thi§ embodiment, two rows of channels 5 .
and contact elements 6 accommodated therein are used. The positions of
the channels 5 of one row are staggered in the direction of the row
relative to the positions of the channels 5 in the other row. It is clear
that any configﬁration of channei positions is possible, e.g. one row or
more than two rows, with channel positions staggered or otherwise.

The contact elements are of electrically conducting material and
have contact ends 7 which in the embodiment shown are in the form of
contact pins 7 for contacting sockets of a further connector. Said

- contact pins 7 are situated in a spaée which is surrounded by walls of
the housing 2. but are accessible from the contact side 8 for the sockets
and a part of a further connector. In this case it will be a further '
connector with sockets, and a part of the housing of the further
connector is accommodated in the abovementioned space in order to slide
the sockets over the contact pins 7. '

At the end situated opposite the contact pins 7, the contact
elements 6 have a connection end whlch is provzded with L-shaped
connection pins 9 for mounting on a printed circuit board. The connection
pins 9 consist of a fixed leg 10 which is connected to the corresponding

contact element 6 and a free leg 12 situated at right angles thereto.
This i~ . .smacement sheet
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It can be seen clearly fromthe drawings that in the bent state the
connection pins rest against the curved parts 18 of the grooves in the

el enent 26. However, the free legs 12 of the connection pins 9 bent to an
L-shape li'e at a short distance fromthe bottom of the straight part 27 of
t he-grooves 17, in the bending face of the element 26. This di stance nmakes
accurate bending of the connection ping 9 possible and ensures that after
t he bendi ng operation the free |l egs of the connection pins 9 do not spring
back too fg&id g6nrek8ionapimr Queedent \oudivagidest thothd oo faked Reg Sl d&gomng ends

of the COﬁgt?eC tciorcl)xpe .!Lc?ris p?nio%tggy is?Xee ql of the housing 2 lying opposite the
contact side 8, in the direction of the contact element 6. The free legs
12 of the connection pins 9 extend essentially at right angles to the
legs 10 thereof until they are beyond the connection side 13 of the
connector housing 2. The connection side 13 of the housing 2 runs at
right angles to the connection pin output side 11 and the contact side 8
of the connector housing 2.

" At the connection pin output side of the connector housing 2, the
electrical connector 2 is also provided with a positioning element 14 and
a bending anvil 15, phich in the preferred embodiment shown form one
unit. The positioning element 14 and the bending anvil 15 are made of
electrically insulating material and serve to hold in positiqn the
connection pins 9, which for that purpose are passed through bores 16
(see in particular Fig. 9}).

As already stated, the pésitioning element 1% and the bending anvil
15 form one unit, i.e. positioning and bending element, which has the
advantage that this unit can be slid over the pins in one operation.

One side of the positioning element 14 thus adjoins the connection
pin output side 13, while the fixed legs 10 adjoining the connection end
of the contact elements 6 run through the bores or channels 16 of the
positioning element 14. The bending anvil 15, in this casé the combined
positioning and bending element, is used for bending the connection pins
9 to an L-shape. Bending thereof is achieved by means of a bending

* mandrel, a preferred embodiment of which will be described further on.
During the bending, the fixed leg is retained in the bore 16 of the
positioning element 14. After the bending of the connection pins, the
positioning element 14 and the bending anvil 15 remain in the final
position. Without further additional action, the electrical connector 1
can be placed on a printed circuit board, the soldering ends of the '
connection pins being inserted through holes in the printed circuit
board, following which said soldering ends can be soldered to the contact

-

faces on the printed circuit board. _

The outward directed bending face 16 (see Figs. 4 and 5) of the
bending anvil 15 is provided with grooves 17, extending at right angles
to the lengthwise direction of the bending anvil. The width of the
grooves corresponds to the width of the free leg 12 of the connection pin -
9 to be accommodated therein. Due to the fact that the connection pins 9

are for the most part accommodated in the corresponding grooves 17. the
This is the teplacement sheet

Dm&-‘sl%h?



Figures 15, 16, 17 and 18 show anot her enbodi nent of the connector

_according to the invention. In the case of this enbodi ment contact el enents
6-which are provided with sockets 39 at the contact side of 'the connector 2

are used. In the case of this enbodinment also, lips 25 are punched out of

t he body of the contact elenment 6 and bent in order to | ock the contact

el enments 6 in the correspondi ng channghf 5. The parts of the connector and

t he positioning and bending el ement whitch are not nentioned in the

descri pti oromidcitiorepén® Scare @eli ghieisled (from kktemalefinsad, 3 th ddgt T84t part s

of Figures tillaE cﬂe &Qr&@boéi@?b‘n ‘Mt‘l l:hen?l‘ee leg 12 of the connection pins 9 is
accurately maintained. The depth of the grooves depends on the chosen
configuration of the holes in the printed circuit board through which the
soldering ends of the connection pins 9 have to be inserted. In
connection with miniaturization, a staggered configuration has been
selected, and the same applies to the configuration of the positions of
the contact elements. Of course, any configuration is possible, e.g. a
configuration of holes lying in one row in the printed circuit board, or
various rows with holes which are not staggered. In the case of the
preferred embodiment shown in the figures, the staggered configuration
has been selected, and the depth of the grooves for the connection piﬁsz9
of one row are deeper than the grooves for accommodating the connection
pins in the other row.

' The bottom of each groove 17 merges by way of a curved part 18 into
the bore 16 in the positioning element. This produces a bending face for
the connection pins 9, which ensures well-defined bending of the
connection pins 9. The part of the groove opening out at the connection
side of the connector preferably lies slightly deeper than the curved
part.18. This measure facilitates. accurate bending of the connection pins
9 at the position of the bend between the two legs 10 and 12 thereof.

In order to retain the free legs 12 of the connection pins 9 (see
also Figs. 13 and 15) accurately in the correctly aligned position, the

. width of the groove is at least locally so narrow that therein the free
legs 12 are clamped in the correctly aligned position after the bending
operation. This narrowing can be continued in a manner not shown by
pfoviding at least one of the walls of the grooves near the exit point of
the free leg 12 of the connection pins 9 with a narrow thickening rib

- positioned at right angles to the bottom of the groove.

In the case of the embodiment shown in the drawing, a thickened
part 19 (see Figs. 9 and 10) is provided in the walls of the grooves,
behind which the free leg of the connection pins 9 grips after bending.
If after the bending operation the free leg 12 has a slight tendency to
spring back, the free leg is pressed with a pre-tension against the
thickened part, in which case an accurately aligned position of the free
leg of the connection pin is ensured.

The positioning element 14 is also provided with flanges 20 (see
Fig. 11) which during placing of the positioning element slide over the

appropriate faces of the connector housing. In this way it is ensured _
This is the replacement sheat
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be di scussed any further. It energes clearly fromthe above description
.that the invention is 14 based on the idea of conbining the wafer
function and bending function, with the result that a connector wth
bendi ng wafer is achieved, by neans of which the soldering ends of the
connection pins of the connector are 1

that the positioning élement 14 and the bending anvil 15 or combined
element also continue to assume a well-defined fixed position during
bending of the connection pin. For, the lateral components of the bending
forces are absarbed by the flanges. If, as in the preferred embodiment,
the positioning element 14 and the bending anvil 15 form one unit, the
well-defined fixed position of the bending anvil 15 is thereby ensured .
automatically without additional measures.

The connector housing 2 is also provided with fixing means 21 (see
Figs. 1 and 3) for fixing the connector on the printed circuit board.
This means that any forces exerted on the connector do not have to be
absorbed by the connection pins 9 alone.

Figures 6, 7 and 8 show the positioning element and the bending
anvil designed in one piece as a positioning and bending element 22. At
the side facing the connector housing and from this side onwards, the
bores 10 are tapered in order to facilitate insertion of the connection
pins 9 into the bores 10. For purposes of clarification, the connection
pins § are shown in Fig. 7. and the connection pins 9 and a part of the
connector 2 are shown in Fig. 8. The curved parts of the grooves in the
bending Eacg of the positioning and bending element are clearly visible
in Figures 7 and 8. The positioning and bending element 22 has flanges
20, and projections 23 afe provided in the inside wall, which projections
inﬁeract with slits in the corresponding walls of the connector housing
2. This means that the positioning and bending element is also held well
in poesition in the lengthwise direction during the bending operation of
“the connection pins 9. Moreover, the lobes ZQ.on the underside of the
positioning and bending element 22 have the same function. It can also be

 seen clearly from these figures that the grooves are alternately of
different depths.

The function of the positioning and bending element will now be
explained with reference to Figures 10, 11, 12, 13 and 14,

On the left in Fig. 10, the connector 1 is shown in cross-section
through one of the connector element; 6, which connector has a housing 2.
The housing 2 is provided with two rows of channels 5, in which the
connector elements 6 are accommodated. These connector elements 6 are
provided with a lip 25 which engages on a wall of the channel 5 in order
to lock the connector element 6 in the channel. At the contaét side. the
connector element 6 is provided with a contact pin 7 and at the
connection side is provided with a connection pin 9, which in Fig. 10 is

still in the extended position. _
This is the replacement sheet
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held in the accurately aligned positions, and circunstances during

manuf acturi ng of packagi ng, storage_transportati on and nounting have no

* adverse effect on the correct alignnment. The nmanufacture of the connector,
the nounting thereof on the printed circuit board and the subsequent

sol dering process are al so sinplified.lz CLAI MS

~ The positioning and bending element 26 {s illystrated on the right
_ 1n'Fig; 10. This slement 26 is provided with bqres:14{ for the
accommodation of connection pins 9. The bores 1§ merge by way of a curved
part 18 into the straight part 17 of gruoves disposed in the bending face
for bending., by means of a bending mandrel, the connection pins 9

ingerted through the bores 14 and for shielding gnd posaibly locking the
free legs of the connection pins 9. It can be geen clearly in Fig. 10
that the straight parts 27 of the-grooves 17 are lower than the highest
poing ,of the curved part 18, It can also be aeen from Fig. 10 that the:
bdgé 16tapers (28) in the direction of the bending face _at the other
side of the curved part 18. The slanting chamfer 28 functions as a
surface engaging appropriately with the teeth of a bhend toal (see fig.
12), by which an accurate alignment during tail bending operation 1s
achieved. For the sake of clarity. the connection pins ¢ are sghown
_disgrammatically.in the positioning and beanding element 26.by its axis'&’:

The bore 1§ tappers at the piﬁ input side for collecting edequately
the ping even if scma pins could have a2 mis-position.

The element 26 has flanges 20 which have to grip over the side
faces of the connector 2. The lobes 24 gerve to engure the tixed'position
of the element 26 on the connector housing 2.

Fig. 11 ghows the manufacturing phase, in which the positioning and
bending element 26 has been fitted on the comnector hdusing 2. The
connection pins 9 then run through the bores 16 in the element 26. For
the sake of clarity, the bent pnsition of the connection pins 9 is
indicated diagrammatically by igs axis 9';

Fig. 12 shows on the laft the assenbled connector 1 and positioning
and .bending element 26, and the bending mendrel 29 is shown on the right
" of this figure. It can be seen clearly from Fig. 12 that the bending face

of the element 26 and of the bending mandrel 29 are complementary. In

. particular, the bending mandral 29 ia provided with ribs 30 and 31 which
stand up perpendicular to the bending face and fit into the corresponding
grooves in the bending face of the positioning and bending element 26.
The rib 31 projects more relative to the face 34 than the rib 30, because
the groove for the bottom connectlion pin 9, which ig also shorter then
the connection pin 9 lying above it, lies deapar than the groove for the
top connection pin 9. The thicknass of the ribs is a fraction smaller
"than the width of the grooves in the bending face of the element 26, Each
ridb 30, 31 consists of a first part 32, 33 of which the outside edge runs
parallel to the bending face 34 of the bending mandrel 29. Connecting to

This ig the replacement §
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1. Electrical connector, conprising a housing (2) of electrically
_insulating material with a connection side and a contact side, and provided
with a nunber of contact elenments (6) of electrically conducting materi al

accommodat ed i n channels (5) and, each with a contact end (7) situated at
the contact side (8) of the housing (2) for contacting a further connector,
and a connection end provided with al3lL-shaped connection pin (9), having a
fixed Iegtglo) fixed to the connection end of the contact el enen

ext endi ng the cReveRentdenedcs tradshl Bapta Bat ﬁi%tbQﬂb%f“tﬁéeﬁB‘ﬁ’sPﬁ%‘ %gi | yi ng
opposi t e t3@erespectively, the edge of which is curved with a radius of curvature
corresponding to that of the curved part 18 of the groove in the bending
face of the element 26. The curved rib parts 35 and 36 end in peaks 37,
38. The faces 39 and 40 lying opposite the curved faces of the peaks 37,
38 respectively lie at an angle which corresponds to the angle of the
tapering parts 28 adjoining the bores 10 of the element 26.

In order to bend the connection pins 9 at right angles, the mandrel
29 is pressed ontd the bending face 16 of the positioning and bending
element 26. During this bending operation.'the connection pins 9 are
guided along the rib edges 35, 32 and 36, 33 respectively and held in the
correct plang by the walls of the grooves in the element 26.

The finished assembly of connector 1 and a positioning and bendiqg
element 26 is shown in Fig. 13. In this case the coanection pins 9 are
lying confined in the grooves of the element 26. In this position the
free legs of the connection pins grip behind the thickened parts 19 in
the walls of the grobves 17, which can be seen clearly in Fig. 9.

Fig. 14 shows a section through a contact element 6 of the bottom
row. ‘

It can be seen clearly from the drawings that in the bent state the
connection pins rest against the curved parts 18 of the grooves in the
element 26. However, the free legs 12 of the connection pins 9 bent to an
L-shape lie at a short distance from the bottom of the straight part 27
of the grooves 17, in the bending face of the element 26. This distance
makes accurate bending of the connection pins 9 possible and ensures that
after the bending operation the free legs of the connection pins 9 do ‘ot
spfing back too far, so that an accurately aligned position of the
soldering ends of the connection pins 9 is achieved.

Figures 15, 16, 17 and 18 show another embodiment of the connector
according to the invention. In the case of this embodiment contact
elements 6 which are provided with sockets 39 at the contact side of the
connector 2 are used. In the case of this'embodiment also, lips 25 are
punched ocut of the body of the contact element 6 and bent in order to
lock the contact elements 6 in the corresponding channels 5.

The parts of the conhector and the positioning and bending.element
which are not mentioned in the description with reference to Figures 10 -
ié\cbrrespond to identical parts of Figures 1 - 9, so that they will not
be discussed any further.

It emerges clearly from the above description that the invention is
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contact side (8), a bend and a free leg (12) for nounting on a printed
gircuit board substantially perpendicular to the fixed leg (10) and
extending to beyond the connection side (13) of the housing (2) running at
right angles to the connection pin output side (8), and conprising a
bendi ng anvil having a curved bending face (18) for bending the connection
pins (9) to an L-shape, characterized inl4hat the bending anvil is
separated fromthe connector housing (2) and is provided with a positioning
el enment (14) of electrically insulating material between the connection pin
out put si dsagetilpn ctheé idem bfrmdmhiningvilie waferd function and bending function,

with the result that a connector with bending wafer is achieved, by means
of which the solderink ends of the connection pins of the connector are
held in the accurately aligned positions, and circumstances during
manufacturing of packaging, storaée,_transportation and mounting have no
adverse effect on the correct alignment. The manufacture of the
connector, the mounting thereof on the printed circuit board and the

subsequent soldering process are also simplified.
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positioning elenment (14) has bores (16) extending perpendicular to the
pl'ane of the connection pin output side (13) of the connector housing (2)
for acconmodating and supporting the fixed legs (10) of the connection pins

(9) inall of its transverse directions dur|ng-%he_bendLng~ngL_t|on t hat
the bores (16) nerge into the respective curv %"ﬁendln faces (18) of the

anvil such that the bore openings areld medi at ﬂm he begi nni ng
of the correspondi ng curved bending faces (18) t.e bore
i's provided

openi ngs are tappered and that the positioning elenent
wi th aligning and EJ*ALiJL§

1. Electrical connector, comprising a housing (2) of
electrically insulating material with a connection side and a contact
side. and provided with a number of contact elements (6) of
electrically conducting material accommodated in channels (5) and, each
with a contact end (7) situated at the contact side (8) of the housing
(2), for contacting a further connector, and a connection end provided
with an L-shaped connection pin {9), having a fixed leg (10) fixed to
the connection end of the contact element {6) extending from the
connection pin output side (11) of the housing (2) lying opposite the
contact side- (8), a bend and a free leg {12) for mounting on a printed
circuit board substantially perpendicular to the fixed leg (10) and
extending to beyond the connection side (13) of the housing (2) running
at right angles to the connection pin output side (8), and comprising a
bending anvil having a curved bending face (18) for bending the
connection pins (9) to an L-shape, characterized in that the bending
anvil is separated from the connector housing (2) and is provided with
a posztlonlng element (14) of electrlcally insulating material between
the connection. pin output side (11) and the bending anvil, said

" positioning element (14) has bores {16) extending perpendicular to the
plane of the connection pin output side (13) of the connector housing
(2) for accommodating and supporting the fixed legs (10) of the
éonnection.pins (9) in all of its transverse directions during the
bending operation; that the bores (16) merge into the respective curved
ﬁénding faces (18) of the anvil such that the bore openings are

| 1mmediaté1y adjacent to the beginning of the corresponding curved
bending faces (18); that the opposite bore openings are tappered and
that the positioning element (14) is provided with aligning and
positioning means (20, 23) for aligning it to the connector housing
(2).

2. Connector according to claim 1, wherein the curved bending
face (18) of the'bending anvil is the bottom face of grooves (17)
having walls parallel to the axes of the bores (16) in the positioning
element {14), each said groove (19) accommodating a free leg of a
connection pin.

3. Connector-according to claim 1, wherein the connector
ﬁousing (2) is provided with a number of rows of connector elements

This is the replacement sheet
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p05|t|on| ng neans (20, 23) for aligning it to the connector housing (2). 2.
Connector according to claim1, wherein the ce (18) of the
bending anvil is the bottom face of grooves m,"] Wm'g m’ parallel to
the axes of the bores (16) in the positioning*el enment ach said

groove (19) accommodating a free |egigf a connection pin. 3. Connector
accor di ng tog claiml1, wherein the connector housing (2) is pI’OVI ded with a

nunber Qﬁbs Hd EQﬂ1ﬁ@EﬂQ5FiQﬂ 838 {(8) thereof are arrdnged in rows and in

9051t10ns staggered from row to row, wherein the bores have the
corresponding staggered positions wherein the curved bending face (18)
of the bending anvil is provided with grooves (17) which extend at
right angles to the lengthwise direction of the bending anvil and each
accomodate a free leg (12) of a connection pin (9), and wherein the
distance of the grooves (17) intended for the connection pins of one
row differs from that of the grooves (17) for the connection pins of
the adjacent row from the connection pin output side (11) of the
connector housing (12)}.

| 4. Connector according to claim 2 or 3, wherein the bottom of
each groove (17) passes gradually by way of a curved part into the
appropriate bore (16) in the positioning element (14) and that each
groove (17) extends further to the plane of the connection side (13) of
the housing (2).

5. Connector according to claim 4, wherein the bottom of the
part of the groove beyond the curved bending face (18) has a shorter
distance from the connection pin output side (13) of the housing (2)
than the point of the face of the curved bending face (18) hav1ng the
longest distance to said output side (13).

6. Connector according to one of claims 1-5, wherein the
positioning element (14) and the bending anvil form one unit. .

. 7. Connector according to one of the preceding claims,
wherein the grooves are provided with means for press fitting the
connection pins (9) at least locally.

8. Connector according to claim 7, whereln at least one wall
'of the grooves (17) near the exit point of the free legs (12) of the
connection pins (9) has a thickened part running at right angles to the
bottom of the grooves (17). )

9. Connector according to one of claims 1-6, wherein in the
bent position the free leg of the connection pins grips behind at least
one wall thickened part of the corresponding groove. '

10. Connector according.tb one of the preceding claims,
wherein the bore (16) of the positioning element (14) for accomodating
the respective connection pin (9) tappers at the insert side.

11, Conneétor according to one of ﬁhe preceding claims,
wherein the face of the bore (16) opposite of the bending face (18) of
the anvil is constituted by a chamfer (28).

12. Connector according to one of the preceding claims,
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16 (6) and the connection pins (9) thereof are arranged in rows and in
posi tions staggeLed—i4{Hn++wvﬁ1TﬂﬂmN wherein the bores have the

correspondi ng staggere mhereln t he curved bendlng face (18) of
t he bendi ng anV|I m grooves s SEEeTat i ght
angles to the Ien of §7he bnﬂilﬁ@%ﬂi“lﬁ%ﬁﬁﬁ%ch

whéfein the face of the positioning element (14) facing the connection
pin output side (13) is provided with flanges (20) which extend at
right angles to said element face and grip over the corresponding side
faces of the connector housing (2).

13. Bending mandrel (29) for interacting with the bending
anvil to bend the connecﬁion pins of the connector according to one‘of
the preceding claims, wherein the curved bending face (18) of the
bending anvil and the bending face (35) of the mandrel interacting

- therewith complement each other in shape.

14. Bending mandrel according to claim 13, wherein the
bending face of the mandrel is provided with ribs (30, 31) standing up
perpendicular to the bending face (35), the thickness of which ribs
corresponds to the width of the grooves (17) of the bending anvil, and
wherein the rib consists of a first part (32, 33) with an edge running
parallel to the bending face (34) of the mandrel and a second part (35,
36) connecting thereto having a curved edge in which the radius of
curvature corresponds to that of the curved bending face of the bending
anvil.

15. Bending mandrel according‘to claim 14, wherein the curved
part of the rib ends in a peak-shaped part (37, 38)., and at the side of
the bending anvil lying opposite the curved groove part, the bore (16)
in the positioning element (14) and bending anvil for passing through
the connection pins widens out at an angle corresponding to the angle
of the outside of the peak (37, 38). .

16. Positioning element and anvil intended for assembling a

connector according to one of the preceding claims and bending the
" connection pins.
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acconodate a free leg (12) of a connection pin (9), and wherein the

.di stance of the grooves (17) intended for the connection pins of one row
differs fromthat of the grooves (17) for the connection pins gf the

adj acent row fromthe connection pin output si ect or
housi ng (12). 4. Connector according to clai mj2 bot t om of
each groove (17) passes gradual |y by May of a ' the
approppiate bore (16) in the positioning el ement (14) and that each groove
(17) extends further to the plane of the connection side (13) of

ELECTRICAL CONNECTOR WITH AN ELEMENT WHICH POSITIONS'THE CONNECTION PINS

ABSTRACT

An electrical connector, comprising a houéing of electrically
insulating material. The connector is provided with a number of contact
elements of electrically conducting material, each with a contact end for
contacting a further connector and an L-shaped connection pin for
mounting on a printed circuit board. The connection pins consist of a
fixed leg which at one end is immovably connected to the contact element
and a free leg running at right angles to the fixed leg. The connector is
also provided with a positioning element of electrically insulating
material for holding the connection pins in the correct position. One
side of the positioning element adjoins' the connection pin output side.
The fixed legs of the connection pins run through the bores of the
positioning element, which is provided with a bending anvil for bending

the connection pins to an L-shape.

FIGURE 12
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the housing (2). 5. Connector according to claim4, wherein the bottom of
-the part of the groove beyond the curved bending;face (18) has a shorter
di stance fromthe connection pin output side (13) of the housing (2) than
the point of the face of the curved bending face (18) having the | ongest
di-stance to said output side (13). 6. Connector according to one of clains
1-5, wherein the positioning elenment (14) and the bending anvil form one
unit. 7. Connector according to one of the preceding clains.
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wherein the grooves are provided with neans for press fitting the
tonnection pins (9) at least locally. 8. Connector according to claim7,
wherein at | east one wall of the grooves (17) near the exit point of the
free.legs (12) of the connection pins (9) has a thickened part running at
right angles to the bottom of the grooves (17). 9. Connector according to
one of clains 1-6, wherein in the bent position the free leg of the
connection pins grips behind at |east one wall thickened part of the
correspondi ng groove.
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10. Connector according to one of the preceding clains, wherein the bore
(16) of the positioning elenment (14) for acconpdating the respective
connection pin (9) tappers at the insert side. 11. Connector according to
one of the preceding clains, wherein the face of the bore (16) opposite of
t he bending face (18) of the anvil is constituted by a chanfer (28). 12.
Connect or according to one of the preceding clalns ..
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17 wherein the face of the positioning elenent (14) facing the connection
pi n output side (13) is provided with flanges (20) which extend at right
angles to said elenent face and grip over the corresponding side faces of

t he connector housing (2). 13. Bending mandrel (29) for interacting with

t he bending anvil to bend the connection pins of the connector according to
one of the preceding clains, wherein the curved bending face (18) of the
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bendi ng anvil and the bending face (35) of the mandrel interacting
therewi th conpl enent each other in shape. 14. Bending mandrel according to
claim 13, wherein the bending face of the mandrel is provided with ribs
(30, 31) standing up perpendicular to the bending face (35), the thickness
of which ribs corresponds to the width of the grooves (17) of the bending
anvil, and wherein the rib consists of a first part (32, 33) with an edge
running parallel to the bending face (34) of the mandrel and a second part
(35, 36) connecting thereto having a cufved edge in which the radius of
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curvature corresponds to that of the curved bending face of the bending
anvil. 15. Bending mandrel according to claim 14, wherein the curved part
of thé rib ends in a peak-shaped part (37, 38), and at the side of the
bendi ng anvil |ying opposite the curved groove part, the bore (16) in the
positioning elenment (14) and bending anvil for passing through the
connection pins w dens out at an angle corresponding to the angle of- the
outside of the peak. 16. Method for assenbling a connector according to one

of the : 6
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precedi ng clains conprising the steps of - arranging the positioning

el ement (14) of the anvil to receive the connection pins (9) in the bores
(16); - aligning the positioning elenent (14) to the connector housing (2)
with the aligning and positioning nmeans; - bending the connection pins (9)
by the mandrel (29).
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wherein the face of the positioning element (14) facing the connection
pin output side (13) is provided with flanges (20) which extend at
right angles to said element face and grip over the corresponding side
faces of the connector housing (2).

13. Bending mandrel (29) for interacting with the bending
anvil to bend the connection pins of the connector according to one of
the preceding claims, wherein the curved bending face (18) of the
bending anvil and the bending face (35) of the mandrel interacting
therewith complement each other in shape.

14. Bending mandrel according to claim 13, wherein the
bending face of the mandrel is provided with ribs (30, 31) standing up
perpendicular to the bending face (35)., the thickness of which ribs
corresponds to the width of the grooves (17) of the bending anvil, and
wherein the rib consists of a first part (32, 33) with an edge cunning
parallel to the bending face (34) of the mandrel and a second part (35,
36) connecting thereto having a curved edge in which the radius of
curvature corresponds to that of the curved bending face of the bending
anvil.

15. Bending mandrel according to claim 14, wherein the curved
part of the rib ends in a peak-shaped part {37, 38), and at the side
of the bending anvil lying opposite the curved groove part, the bore
(16) in the positioning element (14) and bending ﬁnvil for passing
through the connection pins widens out at an angle corresponding to .
the ang{e of the outside of the peak.

16. Method for assembling a connector according to one of the
preceding claims comprising the steps of

- ‘arranging the positioning element (14) of the anvil to receive
_the conhection pins (9) in the bores (16);

- éligning the positioning element (14) to the connector housing
(2) with the aligning and positioning means;

- bending the connection pins (9) by the mandrel (29).




