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RIGHT-ANGLE CONNECTOR HAVTNG A SHIELDTNG AND METHOD FOR

PRODUCING THE SHIELDTNG OF THE RTGHT_ANGLE CONNECTOR

The invention relates to a right-angle connector having a

shielding and a method for produclng the shielding of the
right-angle connector.

Prior art

The utillty model accordinq to DE 20I 14 581 Ul dlscloses a

connector for a data cab-l-e according to US

Telecommunications Standard FCC 68 500 which is designated
as RJ 45 connector. In the centraf and rear region of the
connectors, the contact el-ements are surrounded by a

shielding which is open at the back which is made from a

sheet metal part, for example, by bending. The shielding
covering the side surfaces and the upper and lower side of
the connector housing can be simply fabrlcated since the
connector is implemented as a straight connector.

DE 692 2L 560 T2 descri-bes a connector whi-ch can form the
corresponding connector to the connector described
previousJ-y according to DE 20I 14 581 U1. A shielding plate
is provided which is bent around the connector housing in
the upper regì-on and in the rear region. No shielding is
provided on the fower side of the contact elements.

RIGHT-ANGLE CONNECTOR HAVING A SHIELDING TN I) METHOD FOR PRODUCING THE
SHIELDING OF THE RIGHT-NGLE CONNECTOR The invention i-elates to a right-angle connector
having a shielding and a method for prodncinq the shielding of the rlght-angle connector. Prior art
The utility model according to DE 201 14 581 01 discaose a connectorfora.datacableaccording.toUS
Telecommunications Standard FCC 68 500 which is designated as RJ 15 connector,. In the central
and rear region of the connectors., the contact elements are surrounded by a shielding which is open
at the back which is made sheet: metal part, for example, by bending. The shielding covering the
side surfaces and the upper and lower side of the connector housing can he simply fabricated since
the connector is implemented as a straight connector. DE 692 21 560 T2 describes a connector
which can form the corresponding connectortothe connectordescribed 
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DE 603 L4 740 T2 describes an impedance-tuned connector
which has a two-part shieldi-ng, where a first shielding
efement completely encloses the contact elements in the
front region of the connector. The entire connector
including the front shielding element is surrounded by an

outer shielding plate which has embossings and recesses. fn
the rear reglon of the contact elements which is provided
for sofdering to conductors of a printed circuit board, the
shielding efement has recesses which alfow the contact
el-ements to be guided out from the shielding region.

DE 602 0B BB5 T2 describes a connector containing a

shielding housing which encfoses the side surfaces and the

upper side. A shielding is also provided on the underside
which 1n a first connector is disposed directly on the
printed circuit board and in a corresponding connector is
disposed on the underside of the plastic connector housing.
On the rear slde of the connector the shielding efement has

recesses through which the contact el-ements are guided from

the shielding region.

On page 81 of the Catalogue E 014482 of the applicant Erni,
0B / 06, Edition 4, which can be viewed at wr/'/v/. erni. com, a

right-angle connector in accordance with IEC 6L016-4-I0I is
described in which shieÌdings are provided both on the
upper side and on the underside, in which recesses are cut

out in the front connector-side region both on the upper

sj-de and on the underside and the remaining bridges are

curved out to form springs. The lower shielding encloses

the underside of the end pleces of the contact elements

provided for soldering to conductors of the printed circuit
board so that the known connector can only be pushed

previously according. to DE 201 14 581 01. A shielding plate is provided which is bent ar0...n-K1 the
connector housing in the upper region and in the rear region. No shielding provided on the lower side
of the contact elements,  DE 603 14 140 12 describes an impedance-tuned connector          has a
[err] where a first shielding element completely encloses the contact elements in the front region of
the connector. The entire connector  including the -.Wielding element is surrounded by an outer
shielding plate which has embossings anh recesgeg,. In the rear region of the contact elements
which is prfluided for soldering to conductors of  a printed circuit board, the shielding element has
recesses which allow the contact elements to be guided out from the shielding region, DE 602 08
885 12 describes a. connector containing a. shielding housing which encloses the side surfaces and
the upper side. A shielding is also provided on the underside which in a first connector is disposed
directly on the printed circuit board and in a corresponding connector is disposed on the underside of
the plastic connector housing. On the rear side of the connector the shieiddng element has recesses
through which the contact elements are guided from the shielding region, on page 81 of the
Catalogue E 074482 of the applicant Erni, 08/06, Edition. 4, which can be viewed at www.erni.com, a
right-angle connector in accordance with TEC 61076-4-101 is described in which shieldings are
provided both on the upper side and on the underside., in which recesses are cut out in the front
connector-side region both on the upper side and on the underside and the remaining brdges are
curved out to form springs. The lower shielding encloses  the underside the end pieces hhe contact
elements provided for soldering to conductors of the printed circuit board so that the known
connector can only be pushed 
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laterally onto the printed circuit board because 1n the
mounted state of the connector the -Lower shielding is
positioned on the underside of the printed circuit board

and completely covers the contact regj-on there.

DE 695 24 935 T2 discloses a shiefded connector arrangement

which provides for welding of shielding elements to one

another. A straight connector forms the basis. The welded

connection is provided between the shielding elements whj-ch

are freely accessible on the outer side of the connector so

that a sofdered, a glued or another type of fixing
possibility are proposed alternatively to the wefded

connection. The connection can afso be completely omitted
and held simply in its position by the stability of the
completely assembled connector arrangement.

It is the object of the invention to provide a right-angle
connector having a shielding which is easy to manufacture
and a method for manufacturing the shielding of the right-
angle connector which make it possible to achieve an

effective shieJ-ding up to high frequencies of the signals
conducted via the right-ang1e connector.

The objects are achieved 1n each

specif ied in the equivalent cl-aims.

case by the features

Disclosure of the invention

The right-angle connector
comprises a plurality of
arranged next to one another

according to the j-nvention

contact efements which are

and provided at the back of

laterally onto the printed circuit board because in the mounted state of the connector the lower
shielding is positioned on the underside of the printed circuit board. and completely covers the
contact region there. DE 695 24 935 T2 discloses a shielded connector arrangement which provides
for. welding of shielding elements to one another. A. straight connector forms the basis. The welded
connection is provided between the shielding elements which. are freely  accessiji.e on the outer
side. of the connector so that a soldered, a glued or another type fixing noss'nlyility are proposed
alternatively to the welded connection. The connection can also be complletely omitted and held
simply in its position by the stability of the completely assembled connector arrangement.  It is the
obiect of the invention to provide a right-angle connector having a shielding which is easy to
manufacture and a. method for manufacturing the shielding of the right-angle connector which make
it possible to achieve afl effective shielding up to high frequencies of the signals conducted via the.
right-angle connector. The oh-Hots are achieved in each case, by the features specified in the
equivalent. claims. Disclosure of the invention The right-angle connector according to the invention. 
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the right-angle connector for soldering to conductors of a

printed circuit board. comprlsing an upper shielding
arranged at feast on the upper side of the right-angle
connector and a .l-ower shielding arranged on the lower side
is characterised in that the lower shielding contains a

lower shielding element on the connector side, the

shielding surface of said element being oriented in the
connecting direction, the fower shielding furthermore
contains a separate, rear lower shielding efement, and the
fower shlelding elements are efectrically connected to each

other.

The right-ang1e connector according to the invention makes

it possible to achieve a high-quality shielding. In
particular, a homogeneous inductance layer is achieved

inside the connector. The right-angle connector according
to the invention is particularly suj-table for conducting
high-frequency slgnals. For exampÌe, a digital signal can

be conducted with hiqh quality at a data rate up to 10

Gigabit, a high signal integrity being ensured at the same

time. The right-angle connector according to the invention
is therefore especially suitable for signal-processing
arrangements in which for example, printed circuit boards

are to be connected to a backplane.

As a result of the at least two-part design of the lower

shielding, the shielding of the right-angle connector
according to the invention can be assembled particularly
easily. At least the rear lower shielding element can be

positioned at feast partially in a connector housing before
making the electrical connection during the assembJ-y.

Despite its high-quality design, the right-angle connector

comprises a plurality of contact elements which are arranged next to one another and provided at the
back of  4 the right-angle connector for soldering. to conductors printed circuit board, comprising an
upper shielding arranged at least on the upper side of the right-angle connector and a lower
shielding arranged on the lower side Is characterised in that the lower shielding contains a lower
shielding element on the connector side, the shielding surface of said element beini oriented in the
connecting direction, the lower shielding furthermore contains a separate, rear lower shHejding
element, and the lower shielding elements are electrically connected to each other,. The right-angle
connector according to the invention makes it possible to achieve a high -gtiality shield'ing" In
particular, a homogeneous inductance layer is achieved inside the connector, The right-angle
connector according to the invention is particularly suitable for conducting. high-frequency si.gnals.
For example, a. dig. tai signal can be conducted with high quality at a data rate up to 10 Gigabit, a
high signal integrity being ensured at the same time. The right-angle connector according to the
invention is therefore especially suitable for. signal -processing arrangements in which. for example,
printed circuit boards axe to be connected to a backplane. As a result of the at least two-part design
of the lower shielding, the shielding of the right-angle connector according to the invention can be
assembled particularly eas'.1y. At least the rear lower shielding element can be positioned at least
partially in a connector h.c.usincr beibre making the electrical connection during the assembly.
Despite its high -gual.ity design, the right-angle connector 
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according to the invention
effectively. The right-ang1e
invention is therefore part
sensitive series production.

can be manufactured cost-
connector according to the

icularly suitable for cost-

Advantageous further developments and embodiments of the
ri-ght-angle connector according to the invention are

obta j-ned f rom dependent cf aims.

A first embodiment provides that the shielding surface of
the rear fower shielding element is oriented perpendicufar
to the connecting direction. This embodiment is
particularly suitable for a 90" right-angle connector.

Another embodiment provides that the shielding surface of
the rear l-ower shielding efement is oriented at least in
sections parallel to the contact elements. With this
measure, a high quality of the right-angle connector with
respect to the homogeneous inductance profile inside the
right-angle connector is achieved even for angles not equal
to 90o-

One embodiment provides that the rear fower shielding
efement is guided at least approximateÌy as far as the
soldering connection of the contact elements. Therefore a

compÌete shielding of the contact elements as far as the
printed circuit board is achieved on the one hand. On the
other hand, the printed circuit board can be fitted from

above with the right-angle connector according to the
invention.

according to the invention can be manufactured costeffe,iivej The right-angle connector acenrding to
th.e invention is therefore particularly suitable for cost--sensitive series product-ion- Advantageous
further developments and embodiments of the right-angle connector according to the invention are
obtained from dependent claims. A first embodiment provides that the shielding surface of the rear
lower shielding element is oriented perpendicular to the connecting. direction, This embodiment
:Particularly suitable for a 90' righi:--anqle connector. Another embodiment provides that the
shielding surface of the rear lowel shielding element is oriented at least in sections ria-r.aliel to the
contact. elements. With this measure, a high quality of the right-angle connector with respect to the
homege.neous indu....tance pro.rlHe inside the right-angle connector is achieved even for angles not
equal t.c.-) 90'. One embodiment provides that the rear lower shielding element is guided at least
approximately as far as the soldering connection of the contact elements. Therefore- a. complete
shielding of. the contact elements as far as the prir*ed circuit board is achieved on the one hand( the
other. hand, the printed circuit board can be fitted from above with the right-angle connector
according to the invention.  
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A particularly advantageous embodiment provides that the
lower shielding elements each have connecting surfaces
which are welded together for the electrical connection of
the l-ower shielding efements. A particularly easy assembly

of the right-angle connector according to the invention is
possible with this measure.

One embodiment provides the implementatj-on of the
connecting surfaces as flat connecting surfaces. It is
preferably provided that the connector-side lower shielding
efement has a homogeneous connecting surface without
recesses or cutouts, which extends over a plurality of
contact elements, preferably over al-l- the contact elements.

This measure afso helps the achieve the completest possibfe
shielding of the contact elements.

As already mentioned, at least one -lower shielding efement

can be disposed at least partially inside a connector
housing. One embodiment provides that the rear fower

shielding element is dlsposed at least in the area of the
connection to the connector-side lower shieJ-ding element

inside the connector housing.

A further development of this element provides that the
rear lower shielding element has a plurality of separately
formed connecting surfaces and that the connector housing

has separate recesses corresponding to said connectingt

surfaces for guiding and at least partially accommodating

the rear fower shielding efement.

Another embodlment provides that the upper shielding
contains a connector-side upper and rear upper shielding

A. particularly advantageous embodlment provides that thm -Hower s}flielding elemmnts each have
conitect'ing. surfaces wh'Lch are tilcied. together for the electrical connection of the lower shielding
elEments. P. particularly easy assembly of the right-angle connector according to the in1entio.,1 is
ponsible :Reasule. One embodiment provides the implementation of the connecting surfaces as flat
connecting suxfaces. It is preferably provided that the connector-side lower shielding element has a.
homogeneous connecting surface without recesses or cutouts, which eztends over a plurality of
contal k,lements, preferably over all the contact elements. This measure also helps the achieve the
completest possible shielding of the contact elements. As already mentioned, at least one lower.
shielding element can be disposed at least partially inside a connector housing,. One embodiment
provides that the rear lower shdelding element is disposed an least in the area of the connection to
the connector-side lower shielding element inside the connector A further development of this
element provides that the rear lower shielding element has a plurality of separately formed
connecting surfaces and that the connector housing has separate recesses corresponding to said
connecting surfaces fbr guiding and at least partially accommodating the rear lower shielding
element.  element which are electrically connected to one another. The at least two-part
configuration enables a simple realisation of the shielding, where for example the connector-side
upper selding element can be disposed at least partially inside the connector housing. An
advantageous further development of this embodiment provides that the upper shielding. elements
have connectinq. surfaces which are welded together ibr the electrical connPction of sa;:d upper
shielding elements. As a result, both the lower and the upper shielding elements can be processed
with the same technology, 
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ef ement which are e-Lectrically connected to one another.
The at least two-part configuration enabl-es a simple

realisation of the shieJ-ding, where for example the
connector-side upper shielding efement can be disposed at
least partlally inside the connector housing.

An advantageous further development of this embodiment

provides that the upper shielding elements have connecting
surfaces which are welded together for the electricaf
connection of said upper shielding elements. As a result,
both the fower and the upper shielding el-ements can be

processed wlth the same technoÌogy.

A further embodiment provides that at least one connector-
side shielding element has an expansion offset and that the
upper and/or fower connector-side shielding el-ement has

spring tongues for clamping a corresponding shielding
efement of a corresponding right-angle connector. The at
feast one expansion offset al-l-ows one connector to dip into
the corresponding connector. The spring tongues on the one

hand improve the electricaf contact between the two

connectors and on the other hand provide a clamping force
in the connected state of the connector

The method according to the invention for producing the
right-angÌe connector provides that the weld connection of
at least the lower shielding elements is made by means of
laser welding. Laser welding offers the possibility of
making electrical- contact between the fower shielding
elements even in barely accessible places inside the
connector housing. If the connecting surfaces of the lower
shieldings 1ie inside the connector housing, the laser beam

A further embodiment provides that at least one connector - side. shielding element has an
expansion offset and that the upper and/or lower connector-side shielding element has spring
tongues for clamping a corresponding shielding element of a corresponding right-angle connector,
The at least. one expansion offset. allows one connector to dip into the corresponding connector.
The spring tongues on the one hand improve the electrical contact between the two connectors and
on the other hand provide a. clamping force in the connected state of the connector  The method
according to the invention for producing the right-angle connector provides that the weld connection
uf at least the lower shielding elements is made by means of laser weidind, Laser welding offers the
possibility of mak'..ng electrical contact between the lower shielding elements even in barely
accessible places inside the connector housing. If the connecting surfaces of the lower. shieldings lie
jnside the connector hopsing., the laser beam  - S - can he guided up to the connection point.
through an opening provided in the connector housing., According to one embodiment of the method
according to the invention, the use of an in particular pulsed neodymium YAG laser is provided. An
advantageous embod-iment of the right-. -angle connector accordincj to the invention which is
provided in particular in conjunction with the methoci of manufacture according to the invention. by
means of laser welding provides at least one opening in at least. one connecting surface of the lower
and/or upper rear shielding element, which. is preferably designed as a hole. The openings enable a
precise focusing of the laser beam, In particular, optimal welding with a minimal amount of heat is
achieved whereby not only the welded shielding elements but in particular the connector housing
made of. plastic are proteted during the welding, 
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can be guided up to the connection point through an opening
provided in the connector housing.

According to one ernbodiment of the method according to the
invention, the use of an in particular pulsed neodymium YAG

laser is provided.

An advantageous embodiment of the right-ang1e connector
according to the lnvention which is provided in particular
in conjunction with the method of manufacture according to
the invention by means of -laser welding provj-des at feast
one opening in at least one connectinq surface of the lower
and/or upper rear shielding efement, which is preferably
designed as a hofe. The openings enable a precise focusi-ng

of the laser beam. In particular, optimal welding with a

minimal- amount of heat is achieved whereby not only the
welded shielding elements but in particular the connector
housing made of plastic are protected during the welding.

Other advantageous further
the right-angJ-e connector
the method are obtained
Exemplary embodiments of
drawings and described
descriptlon.

developments and embodiments of
according to the invention and

from the following description.
the invention are shown in the
in detail- in the following

fn the figures:
Figure 1 shows a sectional v j-ew through a

connector known from the prior art,
right-angle

Figure 2 shows a first view of the front and upper side of
a right-angle connector according to the invention,

Other advantageous fu:rther developments and. embodiments of the right-angle connector according
to the invention and the method are obtained from the following description, Exemplary embodiments
of the invention are shown in the drawings and described in detail .in the following description. in the
figures: Figure. 1 shows a sectional view. through a right-cmgle connector known from the prior art,
Figure. 2 shows a first view of the front and uoper side of a right-angle connector according to the
invention,  Fjgure 3 sboWfl an exploded view of the right-angle connector 'Mown in Figure 2, Figuie 4
shows a. second view. o: tne lower and near side of. the right-angle connector, 
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Figure 3 shown an expÌoded view of the right-angle
connector shown in Figure 2,

Figure 4 shows a second view of the fower and rear sj-de of
the right-angle connector,

Figure 5 shows an exploded view of the right-angle
connector shown in Figure 4,

Figure 6 shows a simpllfied sectional view through the
right-angle connector,

Figure 7 shows a first view of the rear and upper side of a

corresponding right-angle connector,

Figure B shows an exploded view of the corresponding right-
angle connector shown in Figure J,

Figure 9 shows a second view of the rear and lower side of
the corresponding right-angle connector,

Figure 10 shows an exploded view of the corresponding
rlght-angle connector shown in Flgure 9, Figure 11 shows a

simplified sectional view through the corresponding right-
angle connector shown in Figure J,

Figure 11 shows a simplified sectional view through the
corresponding right-angle connector shown in Figure J,

Figure L2 shows an isometric view of shielding el-ements of
the corresponding right-angle connector shown in Figure 1

which shows a special configuration of connecting surfaces,

Figure 13 shows a simplified sectionaf view through the
right-angl-e connector corresponding to Figure 6 which shows

a corresponding confj-guration of connecting surfaces shown

in Figure 12 and

Figure 14 shows an j-sometric view of a right-angle
connector in the connected state with a corresponding
right-angle connector.

Figure 5 shows an exploded view of the right -angle connector shown in. Figu.re 4, Vi ore 6 shows a.
simplified sectional view through the right-angle connector,  Figure 7 stows a first view of the rear
and upper side of a corresponding right -angle connector, Figure S shows an exploded view of the
corresponding right-angle connector shown in Figure 7, Figure 9 shows a second view of the rear
and lower side of the corresponding right-angle connector,. Figure MO shows an exploded view of
the corresponding right -angle connector shown in Figure 9, Figure 11 shows a simplified sect-ional
view through the corresponding right-angle connector shown in Figure 7,  Figure 11 shows a
sjmplfried sectional view through the corresponding right -ancl!,,, connector shown in Figure 7, 
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Figure 1 shows a sectlonaf view through a right-angle
connector 1 described in the catalogue E 01 4482 of the
applicant specified initially, in which a plurality of
superposed contact elements 2 is provided, these being
provided on the rear fower side 3 of the right-angle
connector 1 for soldering to conductors of a printed
circuit board 4 which are not visible.

The contact elements 2 are accommodated in an insulatinq
connector housing 5 that is shielded by a shielding 6, 1

which 1s shown simplified. The shielding is composed of an

upper shielding 6 and a fower shielding 1. In the front
connector-side region, recesses are cut out from the
shielding 6,7 both on the upper side and on the underside
and the remainlng bridges are curved outwards to form

spring tongues B, 9 which enabfe a refiabfe contacting and

clamping of the shielding of a corresponding connector. The

lower shieJ-ding 7 encloses the underside of the end pieces

10 of the contact elements 2 provided for soldering to the
conductors of the printed circuit board 4, not shown, and

in the mounted state of the right-angle connector 1 covers

the entire contactinq region on the underside of the
printed circuit board 4.

Figure 2 shows a right-angle connector 20a according to the
invention whj-ch contains a plurality of adjacently disposed

non-visible contact elements where in the exemplary

embodiment shown, two superposed rows of contact elements

are further provided. The right-angle connector 20a

according to the invention contains an upper shieldlng 22a

which in the exempÌary embodiment shown is composed of a

Figure 12 shows an isometric view of shielding elements of the correspondini right-angle connector
shown in Figure 7 which shows a special configuration of connecting surfaces, Figure 13 shows a
simplified sectional view through the right-angle connector corresponding to Figure 6 which shows a
corresponding configuration of connecting surfaces shown in. Figure 12 and Figure 14 shows an
isometric view of a right-angle connector in the connected state with a. corresponding right-angle
connector,        c 1 shows a sectional view through a right-angle cennector I described in the
catalogue E 074482 of the applicant specified initially: in which a plurality superposed contact.
elements 2 is provided, these being pro.vi.ded on the rear lower side 3 of the fight-angle connector I
for soldele Lo conducLors Of a printed circulit board 4 which are not visible,                 elemeni-s 2
are accommodated in an. insulating connector housing 5 that is 011000 00 a shielding 6, 7 wtich is
shown simplified, The shielding is ccmpcsed of an. upper shielding 6 and a lower shieldingin the
front connector -side region, recesses are out out from the shielding. 6,1 both on the upper side and
or the underside and the remaining 100105 5100 curved outwards to .12.0011. spring. tongues 8, 9
cw,i-hH-,:h enable a reliable contact',ng and clamping- of the shielding of a. corresponding
connector. The lower shielding 1 encloses the underside of the end pieces 1.0 of the contact
elements 2 provided for soldering to the condhcLors pf the printed circuit board 4, not shown, and in
the mounted state of the right-angle connector I covers the entire contacting region on the underside
of the printed circuit board 4. 
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upper shielding element

a rear upper shielding
24a with a shieJ-ding

element 26a.

In the exemplary embodiment

the upper shielding elements

the centre of the surface
direction 28.

shown, the transition between

24a, 26a lies approximately at
relative to the connecting

According to one exemplary embodiment, it is provided that
the rear upper shielding el-ement 26a 1n connecting
direction 28 has separately formed connecting surfaces 30a

which make the electrical connection to the connector-side
upper shielding element 24a in the mounted state of the
right-angle connector 20a. Optionally, separately formed

connecting surfaces 32a can al-so be provided on the
connector-side upper shielding element 24a, whích

correspond to the connecting surfaces 30a of the rear upper

shielding element 26a"

The right-angle connector 20a according to the invention
further contains a l-ower shielding 34a which is composed of
a connector-side lower shielding element 36a with a

shielding surface 3'7 a and a rear lower shielding element

3Ba, the shielding surface 31a of the connector-side fower

shielding element 36a being oriented at least approximately
in connecting directj-on 28.

The lower shielding 34a can only be seen in outline in the
view of the front and upper side of the right-angle
connector 20a according to the invention shown in Figure 2.

For illustration an exploded view of the right-ang1e
connector 20a shown in Figure 2 is therefore shown in

Figure 2 shows a rio5nt-aniTie connector 20a acechrding to the invention which contains a plurality
of adjacently disposed non-visible contact eLements where in the exemplary embodiment shown,
two superposed rows of contact elements are further provided, The thOL-an.gle connector 20a
according to the invention contains ar upper shielding 22a which in the exemplary embodiment
shown is composed of a  connectordeupper shielding element 24a with g shielding surface 25a and
a rear upper shieldi.no element. 26a,  In the exemplary emhodiment shown, the transition between
the upper shielding elements 24a, 26a lies apornxinlAtely at the centre of the surface relative to the
connecting direction 28. According to one ezemplary !embodiment,. ,!1-. is provHded that the rear
upper shielding element 26a in connecting direction 28 has separately formed. connecting. surfaces
30a which make the electrical connection to the connector-side uQper shielding element 24a in the
mounted state of the right-Wangle connector 20a. Optionally, separately formed connecting surfaces
32a can also be provided on the connector-side upper shielding element 24a, which correspond to
the connecting surfaces $0a of the rear upper shielding element 26a, The right-angle connector 20a
according to me invention. further contains a lower hield.-ing 34a which is composed of a
connector-side lower shielding element. 38a with a shielding. surface 37s and a rear lower shielding
element 38a, the shielding. surface 37a of the connector-side Lower shielding element 36a being
oriented at least approximately in connecting direcflon 28, 
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same reference numbers. This
following figures.

-72

in Figure 3 which agree with
are each designated with the
agreement al-so applies to the

Figure 3 iflustrates in particuJ-ar the two-part
configuration of the lower shielding 34a wlth the
connector-side -lower shielding element 36a and the rear
lower shielding element 3Ba.

Figure 3 shows an advantageous embodiment of the rear fower

shielding efement 3Ba wlth a shielding surface 39a which

has separateÌy formed connectlng surfaces 40a which are
provided to make the electrical- connection with the
connector-side lower shielding element 36a. For this
purpose, the connector-side fower shielding element 36a has

at least one corresponding connecting surface 42a wherein

in the exemplary embodiment shown a homogeneous surface
without cutouts or recesses is provided, extending over the
entire rear end of the connector l-ower shielding element

36a. According to one embodiment it can be provided that
the connector-side -Lower shielding e-lement 36a also has

separately formed connecting surfaces corresponding to the
separately formed connecting surfaces 40a of the rear lower
shielding element 3Ba.

Figure 3 gives a complete view of the connector housing 44a

in which the non-visib,le contact efements are accommodated.

The two-part configuration of the lower shieJ-ding 34a

enabfes both the connector-side lower shielding element 36a

and afso in particular the rear lower shielding element 3Ba

The lower shielding 34: can oniy be seen in outilne In the view of the front and upper side of the
right-angle connector 20a accrr-d.ing to the invention shown in Figure 2, For illUastration art
exploded view of the rlght-angle connector 20a shown in Figure 2 is therefore shown. in  Figure 3,
Those parts shown in Figure 3 which agree with the parts shown if Figure 2 are each designated with
the same reference numbers. This agreement also appiLec to the following figures.
Figure3atinparricularthetwo-part configuration of the lower shielding 34a with the connectr-c.ride
lower shielding element 35a and the rear 'lower shielding element 38a. Figure 3 shows an
advantageous embodiment of the rear lower shielding. element 38a .i.trfth a shielding surface 39a
which has separately formed connecting surfaces 40a which are provided to make the electrical
connection with the connector-side lower shielding element 36a. For this purpose, the connecter
-side lower shielding element 36a. has at least one corresponding connecting surface 42a. wherein
in. the exemplary embodiment shown a. homogeneous surface without cutouts or recesses is
provided, extending over the entire rear ricotta ,:alin,-hAnr lower shielding element 36a. According to
one embodiment it can he provided that the connector-side lower shielding element its also has
separately formed connecting surfaces corresponding to the separately formed cohnectlng surfaces
40a of the rear lower shielding element 38a, Figure 3 gives a complete view of the connector.
housing 44a in which the non-visible contact elements are acconimodated. 
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to be arranged at least partially inside the connector
housinq 44a, where the electrical connection between the
two.lower shielding elements 36a,3Ba can only be made

after insertion into the connector housing 44a.

Figure 4 shows a second view of the lower and rear side of
the right-angle connector 20a according to the invention.
Figure 4 shows in particular the positioning of the
connecting surfaces 40a of the rear lower shielding efement

3Ba which in the mounted state of the rear fower shielding
efement 3Ba are positioned in recesses 46a of the connector
housing 44a. The second view shown in Figure 4 gives a view
of the sofder connections 4Ba of the contact elements 50a

accommodated in the connector housing 44a.

To illustrate the assembly in partlcular of the rear fower

shielding element 3Ba, Figure 5 shows an exploded view of
the right-angle connector 20a shown in Figure 4. Figure 5

ilfustrates in particular the arrangement of the recesses
46a in the connector housì-ng 44a.

The right-angle connector 20a according to the j-nvention in
particular makes it possible to achieve a high-quality
shlelding 22a, 34a. In particular a homogeneous inductance
layer is achieved inslde the right-angle connector 20a. As

a resuft, the right-angJ-e connector 20a according to the
invention is particularly suitable for conducting high-
frequency signals. The right-angle connector 20a according
to the invention j-s particularly suitable for connections
between signal processing arrangements where digital
signals can be conducted via the connection at data rates
up to 10 Gigabits with hiqh signal integrity. The

The two-part configuration of the lower shielding 34a. enables both the connector-ide lower shielding
element 36a and also in particular the rear lower shielding element 38a  13 to be arranged at least
partially inside the connector housing. 44a, where the electrical connection between the two lower
shielding elements 36a, 38a can only be made ,-AfteL insertion into the connector housing. 44a.
Figure 4 shows a second view of the lower and rear side of the right-angle connector 20a according
to the invention. Figure 4 shows in particular the positioning of the connecting surfaces 40a of the
rear lower shielding. element 38a which in the mounted state of the rear lower shielding element 38a
are positioned in recesses 46a of the connector housing 44a. The second view shown in Figure 4
gives a view of the solder connections 48a of the contact elements 50a. accommodated in the
connector housing 44a. 
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frequency-dependent signal damping onJ-y occurs at very high
frequencies. In particular a position-dependent constant
\^/ave impedance can be achieved inside the right-angle
connector 20a accord-ing to the invention as a result of the
hiqh qual-ity shielding 22a, 34a due in particular to the
two-part conf igurat j-on of the lower shieÌding 34a which

particularly contributes to minimising position-dependent
signal reflections and signal falsifications caused

thereby.

Furthermore, as a result of the two-part design of the
lower shielding 34a, easy assembly of the lower shielding
34a is possible, particularly when the connector-side lower
shielding element 36a and in particular the rear lower
shielding el-ement 3Ba are disposed at feast partially
inside the connector housing 44a.

According to an advantageous embodiment forming the basis
of Figures 2-5, it is provided that the shielding surface
39a of the rear lower shielding el-ement 3Ba is oriented at
l-east approximately perpendicular to the connecting
direction 28. This embodiment is therefore particularly
suitable for a 90o right-angle connector 20a.

Another embodiment provides that the shielding surface 39a

of the rear lower shielding el-ement 3Ba is or-iented
parallel to the contact elements 50a at least in sections.
As a result, a hiqh quality of the right-angle connector
20a with regard to the homogeneous inductance profile
inside the right-angle connector 20a is even achieved at
angles not equal to 90o provided that an angl-e of not equaÌ

to 90o is provided.

To illustrate the assembly in particular of the rear 'coder shielding element 38a, Figure 5 shows an
exploded view of the right-angle connector 20a shown in Figure 4, figure s illustrates in particular the
arrangement of the recesses 46a in the connector housing. 44a, The right-angle connector 20a
according to the invention in particular makes it possible to achieve a high-quality shielding. 22a,
34a, in particular a homogeneous inductance layer is achieved inside the right-angle connector 20a,
As a result, the right -angle connector 20E; acord-ing. to the invention is particularly suitable for
conducting nigh - frequency signals. The right-angle connector 20a according to the invention is
particularly suitable for connections between signal processing ariahements where digital signals can
be conducted via. the connection at data rates up to 10 Gigabits with high signal integrity, The  r
frequency-dependent signal damping only occurs at -very high frequencies, in particular a
position-dependenL constant wave impedance can be achieved inside the r-Ight -angle connector
20a according. to the invention as a result of the high quality shielding 22a, 34a due in p.articriar to
the two-part configuration of the lower shieidiny 34a which particular]y contributes to minimising
position-dependent signal reflections and signsl. falaificatfr)ns caused. thereby, hurthermore, as a
result of the two apart design ol the lower shielding 34a, easy assembly of the lower shielding 34a is
possible, particularly when the connector Tower shielding element 36a and in particular the rear
icwem shieldincl element 3aa are disposed at least partially inside the connector housing 44a.
According to an advantageous embodiment forming the basis of Figures 2-5, it is provided that the
shielding surface 39i. of the .c.or lower shielding clement 38a is oriented at least approximately
perpendicular to the connecting direction. 28, This embodiment is therefore particularly suitable for a
90e right-angle connector 20a. 
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fn the exemplary embodiment of the rlght-anqle connector
20a accordlng to the invention shown, it is assumed that
the rear lower shielding element 3Ba is guided at least
approximately as far as the sofder connectlon 4Ba of the

contact efements 50a. As a result, a complete shielding of
the contact elements 50a is achieved as far as the printed
circuit board not shown in detail. Furthermore, âs a result
of thj-s embodiment the printed circuit board with the
right-angle connector 20a according to the invention can be

fitted from above.

A quite particularly advantageous embodiment provides that
the connectinq surface 40a of the rear fower shielding
el-ement 3Ba or the connecting surface 42a of the connector-
side fower shieJ-ding efement 36a are welded together to
make the el-ectricaf connection of the shielding elements

36a, 3Ba.

Such a welded connection can advantageously be provided for
welding the upper shielding elements 24a, 26a provided that
the upper shielding 22a is configured to be multi-part. In
this case, the welded connection will be made between the
optionally provided connecting surfaces 30a of the rear
upper shieldlng element 26a with the corresponding
connectinq surface 32a of the connector-side upper

shielding element 24a.

The method according to the invention for producing the
right-angle connector 20a according to the invention
provides for making the welded connection of the lower
shielding elements 36a, 3Ba and optlonal-ly the upper

Another embodiment provides that the shield-ing m.rface 39a of the rear lower shielding element 38a
is oriented parallel to the contact elements 50a at least in sections As a. result, a. high quality of the
right-angle connector 20a with regard to the homogeneous inductance profile -inside the right-angle
connector 20a is even achieved at angles not equal. to 90c provided that a.n angle of not equal to
90( is provided.  15 -  In the exemplary. embodiment of the right-angle connector 20a according to
the invention shown, it is assumed that the rear lower shielding element 38a is guided at least
approximately as tar as the !solder connection 48a of the contact elements 50a, As a. result, a
complete shielding of the contact elements 50a is achieved as far as the printed circuit board not
shown in detail, Furthermore, as a result of this embodiment the printed circuit board with the Light
-angle connector 20a according to the invention can be fitted. from. above. A cTuit,e particularly
advantageous embodiment provides that the connecting surface 40a of the rear lower shielding
element 38a r.-).r the connecting surface 42a of the connector-side lower shielding element 36a are
welded together to make the electrical connection of the shielding elements 36a, "Thi3a. Such a
welded connection can advantageously he provided for welding the upper shielding elements 24a,
26a pravided that the upper shielding 22a is configured to be multi-part_ In this case, the welded
connection will be made between the optionally providect connecting surfaces 30a of the rear upper
shiel*gg. element 26a with the corresponding connecting surface 32a of the connector-side upper
shielding element 24a_ The method according to the invention for producing the right-angle
connector 20a according to the invention provides for making the welded connection of the lower
shielding elements 36a, 25a and optionally the upper 
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shielding el-ements 24a, 26a by means of laser
Laser welding in particular makes it possible to
welded connection if, during assembly, the fower
efements 36a, 3Ba are already located inside the
housing 44a to make the electrical connection.

welding.
make the

shielding
connector

In this case the welding can be carried out through the
recesses 46a in the connector housing 44a.

If there is a visibÌe connection from the front side of the
right-angle connector 20a in connecting direction 28 onto

the upper side of the connecting surface 42a of the

connector-side fower shielding element 36a, the welding of
the shielding elements 36a, 3Ba of the lower shielding 34a

can be made through the contact chambers from the front
side of the right-angle connector 20a. fn particular a

neodymium YAG Ìaser is provided for producing the welding.
Such a l-aser has the advantage of a good energy

meterability. Pulsed operation with pulse durations which

can extend down into the femtosecond range is particularly
advantageous. This laser is afso suitable for the surface
treatment of the shielding elements 24a, 26a, 36a, 3Ba.

The simpJ-ified sectionaf view shown in Figure 6 through the
right-ang1e connector 20a according to the invention
illustrates the positioning in particular of the two

shielding elements 36a, 3Ba of the lower shlelding 34a.

The at feast one connecting surface 40a of the rear lower

shlelding element 3Ba abuts against the corresponding
connecting surface 42a of the connector-side fower

shielding element 36a. The two connecting surfaces 40a, 42a

shielding elements 2a, 26a by means of laser welding, Laser welding in particular makes it possible
to make the welded connection if, during assembly,- the lower shielding elements 36a, 38a are
already located fls.ide the connector housing 44a to make the electrical connection,  In this case the
welding can be carried out through the recesses 46a in the connector housing 44a, If there is a
visible connection from the front sidethe right-anile connector 20a an connecting direction 2S onto
the upper side of the connecting surface 42a of the connector -8.1He lnwer shielding element 36a,
the welding of the. shielding. elements 36a, 38a of the lower shielding S4e. can be made through the
contact chambers from the front side of the right-angle connector 20a, In particular a neodym.Him
YAG laser is provided for producing the welding. Such a. laser has the advantage of a. good energy
meterability. Pulsed operation with pulse durations which can eaten d down into the femtosecond
range is particularly advantageous, Thjs laser is also suitable for the surface treatment of the
slyelding elements 24a, 26a, 36a, '.Isa" The simplified sectional view shown in Figure 6 through the
right-angle connector 20a according to the in -fllustrates the p,-5--titHoning in particular of the two
shieliting elements 36a, 38a of. the lower shielding 34a. The at least one connectini surface 40a of
the rear lower shielding element 38a abuts against the corresponding  connecting surface 42a of the
connector-side lower shielding element 36a, The two connecting surfaces 40a, 42a. 
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can be curved corresponding to one another. In the
exemplary embodiment shown, a flat surface 1s assumed. The

specific configuration of the connecting surfaces 40a, 42a

can be specified depending on the predefined distance from

the contact elements 50a which is shown in simplified form
in Figure 6. fn order to achieve a homogeneous positj-on-
dependent induction profile inside the right-angJ-e
connector 20a according to the invention, the l-ower

shieJ-ding efements 36a, 3Ba are preferably guided parallel
to at least one contact element 50a, at feast in sections.

Figure 6 furthermore illustrates the efectrical connectlon
between the upper shielding elements 24a, 26a if the upper

shielding 22a is configured to be multi-part. The

connectinq surfaces 30a of the rear upper shielding element

26a are preferabJ-y welded together with the at l-east one

shielding surface 25a of the connector-side upper shielding
element 24a. NaturaÌly, the method according to the
invention for laser welding can also be used at this
position.

In the exemplary embodiment shown according to Figure 6,

the contact elements 50a have contact springs 52 on the
connector-side front end.

Figures 1 -II shows a corresponding right-angle connector
20b according to the invention which has components the
same as the right-angJ-e connectors 20a according to the
invention, shown initially, the corresponding components

being provided with the index \\b// instead of the index \\a//

in the reference numbers.

can be curved corresponding to 0ne another. In the exemplary embodiment shown, a flat surface is
assuifled- The specific configuration of the connecting surfaces 40a, 42a can be --gJecfied
depending on the predefined distance from the contact elements 50a. which i a shown in simplified
form in Figure 6, In order to achieve a homogeneous positron-dependent induction profile inside the
right-angle connector 205 according to the irrvention" the lower shielding elements 36a, 38a are
preferably guided parallel to at least one contact element S0a, at. least in sections.  Figure 6
furthermore illustrates the electrical connection between the upper shielding elements 24a, 26a if the
upper shielding 22a is configured to be multi-part. The connecting surfaces 30a of the rear upper
shielding element 26a are preferably welded together with the at least one shielding surface 25a of
the connector-side upper shielding element 24a. Naturally, the method according to the invention for
laser welding can also be used at this position, in the exemplary embodiment shown according. to
Figure 6, the contact elements 50a have contact springs 52 on the connector-side front end. Figures
7-11 shows a corresponding right-angle connector' 20b according to the invention which has
components the same as the right-angle connectors 20a according to thE invention, shown initially,
the corresponding components being provided with the index 'bn instead of the index 'a" in the
reference numbers,  3_8 
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The right-angle connector 20b according to the invention
according to Figure 7 afso has a connector housing 44b

whlch is surrounded by an upper shielding 22b and by a

lower shielding 34b. The upper shielding 22b contains a

connector-side front shielding e-lement 24b and a rear upper

shielding element 26b, where the rear upper shielding
efement 26b should have separately formed connectj-ng

surfaces 30b for e-lectrical contact to the connector-side
upper shielding efement 24b.

To ill-ustrate the lndividual components of the right-angle
connector 20b according to the invention, Figure B shows an

exploded view of the right-angle connector 20b reproduced

in Figure 1. In contrast to the configuration in the first
right-angle connector 20a according to the invention, in
the corresponding right-angle connector 20b, instead of a

homoqeneous connectinq surface 42a, separately formed

connecting surfaces 42b are provided on the connector-side
front shielding el-ement 36b which correspond to the
separately formed connectlng surfaces 40b of the rear lower
shielding element 3Bb. Furthermore, recesses from which

spring tongues 60 are bent out are provided at the
connector-side end of the connector-side upper shielding
element 24b-

Figure 9 shows a vj-ew of the rear and lower side of the
corresponding right-ang1e connector 20b in the mounted

state. fn the corresponding right-angl-e connector 20b, the
connecting surfaces 40b of the rear lower shielding el-ement

3Bb are also positioned in recesses 46b of the connector
housing 44b.

The right-angle connector. 20b according to the invention according to Figure 7 also has a connector
housing 44b which is surrounded by an upper shielding 22b and by a lower shielding 34b. The upper
shielding. 22b contains a connector-side front shielding. element 24b and a rear upper shHeldind
element 26b, where the rear upper shdeldini element 26b sheuld have separately formed connecting
surfaces 30b for electrical contact to the connector-side upper shielding element 24b., To illustrate
the individual components of the right-anile connector 20b according to the invention, Figure 8 shows
an exploded view of the right-angle connector 20b reproduced in Figure 7, In contrast to the
confi,guration in the first right-angie connector 20a according to the invention, in the corresponding
right-angle connector 20e, instead of a homogeneous connecting surface 42a, separately formed
connecting surfaces 42b are pluvided on the connecter-side front. shielding element 36b which
correspond to the separately formed connecting surfaces 40hi of the rear lower i,hielding element
381:, Furthermore, recesses from which spring tongues 60 are bent out are provided at the
connector-side end of the connector-side upper shielding element 24bi.  Figure 9 shows a view of
the rear and lower side of the corresponding right-angle connector 20e in the mounted. state. In the
corresponding right-angle connector 20b, the connecting surfaces 40b of the rear lower shielding
element 38b are also positioned in recesses 46b of the connector housing 441:).  To illustrate the
individual components, Figure. 10 again shows an exploded view of the corresponding r ght-angle
connector 20b reproduced in Figure 9. Tthe simplified section-al vjew shown. in Figure 11 through
the corresponding right-angle connector 20b according to the invention again illustrates the
positioning in particular of the twb shielding elements 30o, 391) of the lower shielding 34b. Instead of
the contact springs 52, the corresponding plug connector 20b has contact blades 54. 
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To iffustrate the individual components, Figure 10 again
shows an exploded víew of the corresponding right-angle
connector 20b reproduced in Figure 9.

The simplified sectional view shown in Figure 11 through
the corresponding right-angle connector 20b according to
the invention again illustrates the positioning in
particular of the two shielding elements 36b, 3Bb of the
lower shieJ-ding 34b.

fnstead of the contact springs 52, the corresponding plug
connector 20b has contact blades 54.

The electricaf connection of the connecting surfaces 40b,

42b of the fower shielding 34b and optionally the
connecting surfaces 30b, 32b of the upper shielding 22b are
aqain advantageously made using the laser welding method

according to the inventlon.

The plane of intersection forming the basis of Figure 11 is
sefected in such a manner that one of the spring tongues 60

of the connector-side fower shielding element 36b can be

seen. Furthermore, Figure 11 shows an embodiment of the
connector-side upper shielding efement 24b and/or the
connector-side fower shielding element 36a, 36b according
to which at least one lower shielding eÌement 24b has an

offset 62, 64 which makes it possible to accommodate the
initial-ly described right-angle connector 20a according to
the invention.

The electrical connection of the connecting surfaces 40b1 42b of the lower shielding 34b and
optionally the connecting surfaces 30h, 32b of the upper shieldHng 22b are again advantageously
made using thb laser welding method according tb the invention. The, .lane of intersection farming
the basis of Figure 11 is selected in such a manner that one of tthe spring tongus 60 of the
connector-side lower shjeldihg element 36b can be seen. Furthermore. Figure 11 shows an
embodiment of the connector-side upper shielding element. 24b and/or the connector-side lower
shielding element 36a, 36b according to which at least one lower shielding element 245 has an offset
621 64 which makes it possible to accommodate the initially described right-angle connector 20a
according to the inventon,  Figure 12 shows an isometric view of an advantageous embodiment of
the rear shielding. elements 26a, 26b, 38a, 33be where in the exemplary embodiment. shown in
Figure 12 as an example, the upper shielding 22b of the corresponding right-angle connector 20b
shown in Figures 7-11 is depicted,. The embodiment relates to recesses 61b provided in the
connecting surfaces 30b of the rear upper shielding element 26b. In the exemoiary embodiment
shown two recesses Rib ;;-nr-, provided as an example in each connecting surface 30b. The
recesses 61b are preferably designed as holes so that a simple and inexpensive implementation is
possible. The recesses 61b allow a precise focussing when laser welding. a. result, an optimal
welding of the rear upper shielding element 26a with the front upper shielding element 24b is
achieved, where only a minimal amount of heat needs to be supp.hed, As a result, not only the
shielding elements 26b, 24b to be welded together but in particular the connector housing. 4417
shown in Figure, 12 are subjected to very little thermal loading. Advantageously such recesses bib
are also provided in the connecting surfaces 4.0b of the rear lower shielding element 3Bb shown in
Figure 3, A corresponding opening in the rear lower shdelding element 38a ,38b is shown as an
example in Figure 13 for the example of the right-angle connector. 20a, where Figure Ili at least
partially corresponds to the sectional view shown in Figure 6. Figure 13 shows an opening 61a cut
lathe rear upper shielding element, 26a ot the upper shielding 22a of the right-anle connector 1)0a.
rrqure b further shows a cut 
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Figure 12 shows an isometric view of an advantageous

embodiment of the rear shielding el-ements 26a, 26b, 3Ba,

3Bb, where in the exemplary embodiment shown in Figure 72

as an example, the upper shielding 22b of the corresponding
right-angle connector 20b shown in Figures 1 -I7 is
depicted. The embodiment relates to recesses 6lb provided
in the connecting surfaces 30b of the rear upper shielding
element 26b. In the exemplary embodiment shown two recesses

61b are provided as an example in each connecting surface
30b. The recesses 61b are preferably designed as hol-es so

that a simple and inexpensive im.plementation is possibl-e.

The recesses 61b aflow a precise focussing when laser
welding. As a resul-t, âfl optimal welding of the rear upper

shielding efement 26a with the front upper shielding
element 24b is achieved, where only a minimal amount of
heat needs to be supplied. As a result, not onJ-y the
shielding efements 26b, 24b to be welded together but in
particular the connector housing 44b shown in Figure 12 are

subjected to very little thermal loading.

Advantageously such recesses 61b are al-so provided in the
connecting surfaces 40b of the rear fower shielding element

3Bb shown in Figure B.

A correspondi-ng opening in the rear fower shielding element

3Ba,3Bb is shown as an example in Figure 13 for the exampJ-e

of the right-angle connector 20a, where Figure 13 at feast
partially corresponds to the sectional view shown in Figure
6. Figure 13 shows an opening 61a cut in the rear upper

shielding element 26a of the upper shiel-ding 22a of the
right-angle connector 20a. Figure 6 further shows a cut

opening 62a provided in the connecting surface 40a of the rear lower shielding element 3G-a,
Corresponding. openings 62b, not shown in detc.11" can advantageously also be provided in the
connecting surfaces 40b of the rear lower sh2lding element 28b of the corresponding right-angle
connector 2.0b. Figure 13 illustrates that the laser beam produced durino the laser wel&ng passes
through the openings 61a, Gib, 62a, 621:, impinges upon the connecting surfaces 32a, 32h, 42a,
42b of the front shielding elements 24a, 24h, 36a, 36b and can perform the we  Figure 14 shows an
isometric view of a right--angle connector 20a according to the invention in. the connected state with
a corresponding right-angle connector 20b according to the invention. In the exemplary embodiment
shown, openings 61a are provided in the connecting surfaces 30a of the rear upper shleiHing
element 26a of the right-angle connector 20a and openings fib are provided in each tif Lite
cunnecting surfaces 80b of the rear upper shielding element 26b of the corresponding right-angle
connector 20b. Preferably. the openings G2a, 62b described are also provided in each of the
connecting surfaces 40a, 40h of the rear lower shielding element 38a, 38b not visible in Figure 14.
Not only the openings 61b in the connecting. surfaces 30b of the rear upper shielding element 26h
shown as an exarwle in Figure 12 but all the openings 61a, fib, f2a, 62b of the rear upper and lower
shielding elements 26a, 2fb, 35a, 35.1.)  
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opening 62a provided in the connecting surface 40a of the
rear lower shielding element 3Ba.

Corresponding openinqs 62b, not shown in detail, can

advantageously afso be provided in the connecting surfaces
4 0b of the rear lower shielding element 2Bb of the
corresponding right-angle connector 20b.

Figure 13 illustrates that the laser beam produced during
the faser welding passes through the openings 61a, 6Ib,
62a, 62b, impi-nges upon the connecti-ng surf aces 32a, 32b,

42a, 42b of the front shielding elements 24a, 24b, 36a, 36b

and can perform the welding.

Figure L4 shows an isometric view of a right-angle
connector 20a according to the invention in the connected

state wit.h a corresponding right-angle connector 20b

according to the invention. In the exemplary embodiment

shown, openings 61a are provided in the connecting surfaces
30a of the rear upper shielding el-ement 26a of the right-
angJ-e connector 20a and openings 61b are provided in each

of the connecting surfaces 30b of the rear upper shielding
element 26b of the corresponding right-angle connector 20b.

Preferably the openings 62a, 62b described are also
provided in each of the connecting surfaces 40a, 40b of the
rear lower shielding element 3Ba, 3Bb not vislble in Figure
L4.

Not only the openings 61b in the connectinq surfaces 30b of
the rear upper shielding element 26b shown as an example in
Figure 72 but all- the openings 67a, 67b, 62a, 62b of the
rear upper and lower shielding efements 26a, 26b, 3Ba, 3Bb

are expedient* designed as holes with a view to the particularly simple and therefore cost-effective
implementation. The hole diameter can, for example, be CL2 mm, Figure I Prior art  A right-angle
connector comprising a. plurality of contact elements (50a, 50b) which are arranged next to one
another and provided at the hack of the r'..ght - angle connector (20a, 20b) fbr soldering to
conductors of a printed circuit. board (5), comprising an upper shHeldlng (22a, 22b) arranged at least
on the upper side of the fight-angle connector (201, 20b) and. a lower shielding (34a, 341:) arranged
on the lower side, characterised in that the lower shielding (34a, 34b) contains a lower shielding
element (36a, 36b) on the connector side, the shielding surface (37a, 37b) of said. element being or
in the connecting. direction ;28), the lower shieldinc (34a, 34b) furthermore contains a separate, rear
lower shielding element (38a, 38b), and the lower shielding elements (36a, 36b, 38a, 38b) are
electrically connected to each other. The right-angle connector according tfl cleim. I, characterised. in
that the shielding surface (39a) of the rear lower shielding element (38a) is oriented. perpendicular to
the connecting direction (28), 1,,The riiht-angie connector according to claim 1, 
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are expedientÌy designed as hofes with a view to the
particularly simple and therefore cost-effective
implementation. The hole dlameter can, for example, be 0.2

lnm.

Figure 1

Prior art

characterised in that the shielding surface (39a) of the rear lower shielding element (38a) is oriented
at least in sections paraiiel to the contact elements (50a, )0b).  - 24 - The right-angle connector
according to claim I, characterised in that the rear lower shielding element (38a) is guided at. least
approximately as far as the soldering connection (48a, 48b) of the contact. elements (50a, 50b), 5.
The right-angle connector according to claim 1, characterised in that the lower shielding elements
($8a, 38a, 3Gb, 381:)) have connecting surfaces (40a, 42a, 40h, 42b) which are welded. together for
the electrical connection of the lower shielding elements (36a, 36b, 38a, 38b), 6. The tight-angle
connector according to claim 5, 
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CLAIMS

A right-angle connector comprising a plurality of
contact elements (50a, 50b) which are arranqed next to
one another and provided at the back of the right-
angle connector (20a, 20b) for soldering to conductors
of a printed circuit board (5), comprising an upper

shieldlng (22a, 22b) arranged at least on the upper

side of the right-angle connector (20a, 20b) and a

fower shielding (34a, 34b) arranged on the fower side,
characterised in that the l-ower shielding (34a,34b)
contains a .lower shieJ-ding el-ement (36a, 36b) on the
connector side, the shielding surface (31a, 37b) of
said element being oriented in the connecting
dlrection (28), the fower shieJ-ding (34a, 34b)

furthermore contains a separate, rear fower shielding
element (38a, 3Bb), and the lower shielding elements
(36a,36b,38a, 3Bb) are efectrically connected to
each other.

The right-angle connector according to cfaim L,

characterised in that the shielding surface (39a) of
the rear fower shieldlng element (3Ba) is oriented
perpendicufar to the connecting direction (28) .

The right-angÌe connector according to cfaim I,
characterised in that the shielding surface (39a) of
the rear lower shielding element (3Ba) is oriented at
Ieast in sections parallel to the contact elements
(50a, 50b) .

characterised in that the connecting surfaces (40a, 42a, 40b, 42b) are flat connecting surfaces (40a,
42a, 40b, 42b), The right-angle connector according to claim 5, characterised in that at least. one
opening' (62a, 62h) is provided in at least one connecting surface (40a," 40h) of the rear lower
shielding element ;38a, 38bJ. The right-angle connector according to claim I, characterised in that
the lower shielding element. (36a., 36h) on. the connector side bass homogeneous connecting
surface (42a, 42h) without recesses. which extends over a plurality of contact eiements (50a, 50b).
The right-..angle connector according to claim 1, characterised in that Fhe rear lower shield::
element (23a, 301::.) is disposed at least in rue area ot the connection to the connctor -side lower
shielding elemenm (36a, 366) inside a connector housing (44a, 4415) which at least r-rtrLaily
accommodates the contact elements (50a, SOID) of the right-angle connector (20a, 20hi. 10. The
right-angle connector according to claim 9, characterised in that the rear lower shielding. element
(39a, 38b) has a plurality of separately formed connecting surfaces (40a, 40t) and that the connector
housing (44a, 44b) has separate recesses (46a, 46b) cc.rrespond.ing to said connecting surfaces
(40a, 40b) for guding and at least partially accommodating. the rear lower shielding. element (33a,
38b). 11, The right-angle connector according to claim 1, characterised in that the upper shielding
(22a, 22b) contains a connector-side upper and rear upper shielding element (24a, 28., 241), 26b)
which are electrically connected to one another. 
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The right-angÌe connector according to cl-aim L,

characterised in that the rear l-ower shielding element

(3Ba) i-s quided at least approximately as far as the
soldering connection (48a, 4Bb) of the contact
efements (50a, 50b).

The right-angle connector according to claj-m I,
characterised in that the lower shielding elements
(36a, 3Ba, 36b, 3Bb) have connecting surfaces (40a,

42a, 40lo, 42b) which are welded together for the
electricaf connection of the lower shielding elements
(36a, 36b, 3Ba, 3Bb) .

The right-angle connector according to claim 5,

characterised in that the connectinq surfaces (40a,

42a, 4Ab, 42b) are flat connecting surfaces (40a, 42a,

40b, 42b) .

The right-angle connector according to claim 5,

characterised in that at l-east one opening (62a, 62b)

is provided in at l-east one connecting surface (40a,

40b) of the rear l-ower shielding efement (38a, 3Bb) .

The right-ang1e connector according to cfaim L,

characterised in that the lower shielding efement
(36a, 36b) on the connector side has a homogeneous

connectinq surface (42a, 42b) without recesses which

extends over a pJ-ural-ity of contact el-ements (50a,

sOb) .

6.

1.

12. The right-angle connector according to claim. 10, characterised in. that the upper shielding
elements (24a, 26a, 24b, 26b) have connecting surfaces 32a, 30-0, 32b) which are welded together
for the electrical connection. of said upper shielding elements (24a, 26a, 24b, 26b).  13, The
right-angle connector according to claim 12, characterised in that an opening. (61a, 61b) is provided
in at least one connecting surface (30a, of the rear upper shielding element (26a., 26b). 14, The
right-angle connector according to claim 7 and 13, characterised in that the opening (61a, 61b, 62a,
62b) is designed as a hole. 15, The riiht-angle connector according to claim 1 or 101 characterised in
that at least one connector-side shielding element(24a,36a,24b,36b)has an expansion offset and that
the upper and/or lower connector-side shielding element (24a, 36a, 24b, 3(Th) has spring tongues
(60) for clamping a correspondino. shieldingelement(24a,36a,24b,36b)ofa cerrespo.nPing riC011-
-angle connector (20a, 20b). 
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The right-angJ-e connector accordlng to cl-aim 7.,

characterised in that the rear fower shieJ-ding element

(38a, 3Bb) is disposed at least in the area of the
connection to the connector-side lower shieldíng
element (36a, 36b) inside a connector housing (44a,

44b) which at least partially accommodates the contact
elements (50a, 50b) of the right-angle connector (20a,

20b) .

10. The right-angle connector according to cfaim 9,

characterised in that the rear lower shielding efement

(38a, 3Bb) has a plurality of separately formed

connectinq surfaces (40a, 40b) and that the connector
housing (44a, 44b) has separate recesses (46a, 46b)

corresponding to said connecting surfaces (40a, 40b)

for guiding and at feast partially accommodating the
rear lower shieJ-ding element (38a, 3Bb) .

11. The right-angle connector according to cl-aim I,
characterised in that the upper shielding (22a, 22b)

contains a connector-slde upper and rear upper

shielding element (24a, 26a, 24b, 26b) which are

efectrically connected to one another.

The right-angle connector according to claim 10,

characteri-sed in that the upper shielding efements
(24a, 26a, 24b, 26b) have connecting surfaces (30a,

32a, 30b, 32b) which are welded together for the
electrical- connection of said upper shielding elements
(24a, 26a, 24b, 26b) .

L2

A method for producing the right-angle connector according to any one of the preceding claims
characterised in that the weld connection of at least    made by- means of laser welding, 
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13. The right-angle connector according to claim 12,

characterised in that an opening (6Ia, 61b) is
provided in at least one connecting surface (30a, 30b)

of the rear upper shielding element (26a, 26b) .

14. The right-angle connector according to claim 7 and 13,

characterised in that the opening (67a, 61-'b, 62a, 62b)

is designed as a hol-e.

The riqht-angJ-e connector according to claim 1 or I0,
characterised in that at least one connector-side
shielding element (24a, 36a, 24b, 36b) has an

expansion offset and that the upper and/or fower

connector-side shieldingr efement (24a, 36a, 24b, 36b)

has spring tonques (60) for clamping a corresponding
shielding el-ement (24a, 36a, 24b, 36b) of a

corresponding right-angle connector (20a, 20b) .

A method for producing the right-ang1e connector
according to any one of the preceding claims
characterised in that the wel-d connection of at feast
the lower shieJ-ding elements (26a,36a,26b,36b) is
made by means of faser welding.

The method accordinq to claim L3, characterised in
that a neodymium YAG faser is used for the laser
welding.

The method according to claim I4, characterised j-n

that the neodymium YAG laser is operated in pulsed
mode.

76
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18.

17. The method according to claim 13, characterised in that a. neodymium YAG laser is used for the
laser. welding, 18. The method according to claim 14, characterised in that the neodymium YAG
laser is operated in pulsed mode. 


