1 Hol d-down el enent for electrical and/or electronic conponents. g+ =
invention relates to a hol d-down el ement .for holding an electrical and/or
el egtronic tenponent onta a substrate, particularly for nounting a
connector onto a printed circuit board, tonprising a first part for
engaging the substrate and a second part for engaging the conponent to be
nount ed, mh|@%3ﬁﬁ?%t_part has an essentially flat, elongate shape provided
Wi th neans fré1aeagagelgnend ForCéRiERE 1] NEdIef dlac&omurﬂohﬁ@xeapeni ng of the
substrate, said neans conprise a nmenber which is raised with respect to the

pl ane of the first part.
The invention relates to a hold-down element for holding an

5 electrical and/or electronic component onto a substrate, particularly
for mounting a connector onto a printed circuit board, comprising a
first part for engaging the substrate and a second part fér engaging the
component to be holded, which first part has an essentially flat,
elongate shape provided with means for engaging in a clamping manner in

10 a mounting opening of the substrate.

Many different embodiments of hold-down elements of this type are
known from the prior art.

European Patent Applications 0,366,964 and 0,497,554 describe
hold-down elements of a first type in which the first part, to be

15 received in a mounting opening, is provided with retention hooks or
retention teeth, which, in the mounted state, provide the required force
for securing the respective component to the substrate by biting into
the wall of the mounting opening.

Hold-down elements of this type can be used only for mounting

20 components on substrates having such a structure that the relevant
retention hooks or retention teeth can bite into it. When mounting on
glass substrates, such as, for example, the substrate of a liquid-
crystal-display device, such hold-down elements cannot generally be
used. For this purpose, in practice, use is made of hold-down elements

25 of a second type which engage in a clamping manner in a mounting opening
of the substrate. A hold-down element of this type is, for example,
described in US Patent Specificatiéns 3,954,242 and 5,145,405.

The hold-down element known from US Patent Specification
4,538,878 is rather a combination of said first and second type.

30 Hold-down elements provided with retention hooks or retention
teeth must be constructed in a relatively robust manner so that they can
withstand the relatively powerful force required for inserting them into
a mounting opening. It should also)be borne in mind that these hold-down
elements have to have large dimensions such that they also provide a

35 sufficient holding force in mounting openings whose dimensions are
subject to a relatively high tolerance, for example of the order of
magnitude of 5 to 10%. Clearly, the mounting force is highest in the

case of mounting a hold-down element of relatively large size in a
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Many different enbodi nents of hol d-down el enents of this type are known
fromthe prior art. European Patent Applications 0, 366,964 and 0, 497, 554
descri be hol d-down el enents of a first tépe in which the first part, to be
received in a nmounting opening, is provifled with retention hooks or

retention teeth,.which..in the npunted at.e, jprovide.ih hre rce
for-securi ngm?lﬁiéu? N e%’t'fgvvéhlfofrp%sngn_,esf% ,tqﬁetoslu (as) At %aé gél%ﬁq%% 5 ﬁgg' t he
wal | of the nount Heki-dpaneherents |wididh wmre ctochemoyntdd dhias clggring apenper used

?n: y fg{ MOURE | N AoGRTRG Upahfne®Bre YRRL /31 § Tol8itiRbed 46 Nad t3 1B Cbil B vhl}Rt the
eleva wide, in order to previde the required fastening power, such as, for

5 example, the hold-down element disclosed in the above mentioned US
Patent Specification 5,145,407,

In view of present-day attempts to achieve a reduction in the
scale (miniaturisation) of electronic components, which, for example,
include attempts at achieving connectors having a pitch distance between

10 the contact elements of, for example, 1 mm or 1.27 mm, with the
relatively thin-walled housing associated therewith, hold-down elements
provided with retention hooks or retention teeth are unsuitable owing to
the risk of damage to the housing resulting from the relatively high
mounting forces exerted hereon during mounting.

15 Owing to their size, wide hold-down elements are unsuitable for
being received between contact elements placed close to one another,
which is the case,_for example, with connectors which have to be mounted
adjacent to one another without position loss ("end-to-end stackable").

The invention is therefore based on the provision of a hold-down

20 element of the type mentioned in the preamble and which is particularly
suitable for use with electrical or electronic components of reduced
dimensions (miniaturised components).

To this end, the invention provides a hold-down element in which
the said means, for engaging onto the substrate, comprise a member which

25 is raised with respect to the plane of the first part, which first part,
to be received in a mounting opening, is constructed so as to be
weakened in an area which is offset with respect to the raised member,
so that the first part, under the influence of a force exerted thereon
during the insertion of the hold-down element into a mounting opening,

30 can diverge in the opposite direction to the raised member and can
engage the substrate by means of the divergent portion in the mounting
opening.

Owing to its essentially flat shape, the first part of the hold-
dowh element according to the invention, to be inserted into a mounting

35 opening, can extend, for example, between the contact elements of a
miniaturised connector without the risk of undesired electrical
connections between adjacent contact elements or the connection ends for

the connection of an electrical circuit wiring thereof.
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retention hooks or retention teeth can bite into it. Wen nounting on gl ass
substrates, such as, for exanple, the substrate of a |iquid-
crystal -di spl ay device, such hol d-down el enments cannot generally be used.
For this purpose, in practice, use is ngde of hold-down el enents of a
second type which engage in a clanping manner in a nounting opening of the
subrstrate. A hol gheldimselpanertavixig the sat yeak memherf mustekarepbesizdesidhi bed i n

o> Patent Seeglddecad gl ShodnPil &5 iﬁ&‘%ggr; 3¢ Qen 1103 D Yobadlonn el ement

known from US Patent Speci tiron ' I s rather a co i nation of
said first suffisdenhaechapdcalisreistonee dFcansanaterpd ovhidy imp@ses 2retenti on

hooks or rgb@itingNEorce such that the first part is brought to the location of
5 the weakened area therein as far as the intended divergence. Owing to
the lack of elements having to bite into the material of a substrate, a
considerably smaller force is regquired for inserting the hold-down
element according to the invention in a mounting opening and, as a
consequence, there is a considerably lower degree of mechanical load on
10 the housing of a component auring mounting thereof than is the case with
hold-down elements of the above mentioned first type.
The divergence of the hold-down element which is achieved by
means of, according to the invention, selectively weakening the first
part of the said hold-down element, to be received in the mounting
15 opening, provides an additional holding-down action supporting the
raised member. The divergence of the first part holds the raised member
rigidly against the wall of the mounting opening, as a result of which
differences in tolerance in the mounting opening have a negligible
effect on the mounting force to be achieved.
20 Because the first part of the hold-down element according to the
~invention makes contact via its divergent portion with the wall of the
mounting opening after the first part has been inserted therein, in the
case of through-metallised mounting openings a more reliable electrical
contact is achieved between the hold-down element and the metal layer of
25 the mounting opening than with the known hold-down elements. In fact, in
the latter case, those parts of the hold-down element which provide the
mounting force slide over the metallising layer of the mounting opening
during mounting. This results in a portion of the relatively thin
metallising layer being scraped off, which has an unfavourable effect on
30 the electrical connection to be achieved between the hold-down element
and the metallising layer, for example for the purposes of earthing. The
hold-down element is consequently also very suitable as a connection end
for an electrical or electronic component in order to bring about the
electrical connection of the relevant component with a circuit wiring.
35 Electrical connections of this type are also referred to by the_term
"press-fit" in the English-language specialist literature.
In contrast to a hold-down element which engages a substrate by

biting into it, the additional clamping action provided by the divergent
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teeth nust be constructed in a relatively robust manner so that they can
withstand the relatively powerful force required for inserting theminto a
nount i ng opening. It should al so be borne in mnd that these hol d-down

el enents have to have | arge dinensions séich that they also provide a
sufficient nmounting force in nmounting openi ngs whose di nensi ons are subj ect
to a rel ati vedstipagf tid doddrciown fedenantaapiordidg thether thvenbionmadsr meahs of 5

to 10% O eagh chiiel LRSI & Ghe | shapl P2e8inehPidnd€of the mounting
cpening, for example due to temperature variations, during the forecast
service life, are accurately matched.

5 By causing the first part to diverge in the opposite direction to
the raised member, a centring action of the hold-down element with
respect to the mounting opening is alsc achieved, which is particularly
advantageous in those applications where accurate positioning of the
component with respect to the substrate is desired. The position of the

10 weakened area with respect to the raised member determines the manner in
which the first part diverges in the mounting opening. A weakening
extending in the longitudinal direction of the first part will result,
when mounting the hold-down element according to the invention in a
cylindrical mounting opening, in a more or less partially cylindrical

15 divergence of the first part. By suitably weakening the first part at
various positions, the divergence can be affected in such a manner that
a, for example, arbitrary contour of a mounting opening can be matched.

In the preferred embodiment of the hold-down element according to
the invention, the first part is constructed so as to be weakened in an

20 area which is offset in the longitudinal direction thereof with respect
to the raised member, so that the first part is able to bend or fold
under the influence of a force in the longitudinal direction.

By suitably choosing the dimensions of the first part, the raised
member and the position and dimensions of the weakened area in the first

25 part, a desired accurate centring of the hold-down element with respect
to the mounting opening can be achieved..Because the raised member and
the bent or folded portion engage the substrate at various levels,
viewed in the longitudinal direction of the mounting opening, it is
possible to bring about a stable attachment similar to a three-legged

30 gripping.

It has been shown that, by shifting the fitting of the raised
member with respect to the longitudinal centre line of the first part,
it is possible to achieve a spiral-type or helical-type gripping in the
mounting opening. This is, for example, desirable if dirt present on the

35 metallising layer of a mounting opening has to be removed in ogder to
achieve a desired electrical contact.

The weakening of the first part in accordance with the invention

can be achieved by selectively varying the thickness thereof. A
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2 case of mounting a hol d-down el enent of relatively large size in a
nmounti ng opening which, as a result of tolerance, is relatively small.

Hol d- down el enents which are to be nounted in a clanping manner in a
mounti ng opening are generally construct®d so as to be relatively wide, in

order to provide the required fa_steni-rpg@loower_, such as, for «gxa )l e, the
hol d- down el YRAEAPING gR1Ds &R nepativelass ?rréﬁt'i%ﬁ%c?flﬁﬂféfb‘?ﬁ %ggﬁ‘f‘? &3ti on
5, 145, 407. | e brewghaf ajpueSientsellent i adiyemdtingt cneashimere recesshsCcin cohei firkhe
scale (mni %aL&rti.sat ion) of electronic conmponents, which, for exanple,
In the preferred embodiment Of‘the hold-down element according to
5 the invention, the raised member is lip-shaped and extends from the
first part at an angle with respect to the plane thereof, with one end
fixedly connected to the first part in a resilient manner and one raised
free end, which free end can engage in a mounting opening on the
substrate, the first part being provided with a recess near the fixed
10 end of the lip-shaped member.
A hold-down element constructed in this manner is inserted via,
first, the fixed end of the lip-shaped member, into the mounting
opening. Because the lip-shaped member is constructed to be resilient, a
relatively small force suffices to this purpose. As a result of the
15 higher mounting force, during the insertion of the first part in the
mounfing opening, in order to overcome the increasing frictional force,
a point will be reached at which the first part diverges and the lip-
shaped member is rigidly held against the wall of the mounting opening.
If a force is now exerted on the hold-down element in the direction of
20 removal from the mounting opening, the lip-shaped member tends to move
in the direction which is transverse to the plane of the first part,
which not only results in a more powerful engagement of the lip-shaped
member on the wall of the mounting opening, but also gives rise to a
greater divergence, or bending or folding, respectively, of the first
25 part, which results in a further increase of the clamping force in the
mounting opening. Clearly, a desired firm holding force is achieved with
this action.
In an embodiment which is advantageous from a production
technique standpoint, the lip-shaped member is formed from the material
30 of the first part such that a recess is made therein, the first part
being constructed so as to be narrower in the width direction near the
fixed end of the lip-shaped member. By further giving the contour of the
first part a suitable shape, sure control may be afforded at that point
where this diverges, during insertion thereof into a mounting opening.
35 In the preferred embodiment of the hold-down element according to
the invention, the first part is provided with an approximately.partial-
ly elliptical contour, with a centring lip for centred insertion of the

first part in a mounting opening. The centring lip ensures correct
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I nclude attenpts at achi eving connectors having a pitch distance between
the contact elenents of, for exanple, 1 mmor 1.27 mm wth the relatively
thin-wal | ed housi ng associated therewith, hol d-down el enments provided with
retenti on hooks or retention teeth are unsuitable owing to the risk of
damage to the housing resulting fromthe relatively high nounting forces
exert ed her eRRFigiening Podheifigst earhgitlh negesqt &¢ ztée nAuaEL g PERHSEN

el ements ar ewltﬂl%b‘lﬁlﬁbéﬁlﬁp@{calletcﬂﬁoﬁﬁf‘eﬁlstyﬁ% aatweﬁ@ pesmi actwrebrnebat sifgkaced
cl ose to one_another, g% g éﬁ for gLrH) vxﬁ gﬁ?conne%ors whi ch
have to be nith ﬂveigfid‘énfeatc it Sthsefeﬁ?‘tvﬁ Ve R PP HITCF oy

(" end-t 0- endmainathabbertiing.

5 In a further embodiment of the hold-down element according to the
invention, a step is formed near the transition between the first and
the second part, for engaging onto a component to be mounted. In order
to achieve a step or shoulder of sufficient size in hold-down elements
of relatively small dimensions, for use with miniaturised components,

10 the second part is constructed to be pin-shaped and is connected to the
first part with its longitudinal centre line offset with respect to the
longitudinal centre line of the first part.

A further enlargement of the plane of the step is achieved in a
yet further embodiment of the invention by providing the second part

15 with a flat elongate form and positioning the planes of the first and
second part transversely to each other. If desired, offset steps may be
formed in the longitudinal direction of the first part, on either side
of the longitudinal centre line, in order to establish as symmetrical as
possible an exertion of force on the first part during insertion thereof

20 in a mounting opening.

In order to hold the hold-down element firmly in a housing of a
component, the first and/or second part may, for example, be turned
through 90° after being inserted in an opening in the housing, or the.
first part may be provided with further means for fastening in the

25 housing of a component. In this case, consideration may be given, inter
alia, to a resilient lip-shaped member or, for example, a (semi-) bowl-
shaped bulge or the like, formed from the material of the second part.
Other suitable holding means are known per se from the prior art.

The hold-down element according to the invention may, as a whole,

30 be formed by punching or another suitable mechanical process from a
blank of metal, such as brass, stainless steel, phosphorus, bronze,
beryllium, copper, and the like. The hold-down element may be coated
with a layer of tin, lead, nickel, gold, silver or another suitable
alloy of electrically conducting material, in the event that the hold-

35 down element is to be connected, for the purposes of earthing or as a
contact or, respectively, connection end, in an electrically cénducting
manner to a through-metallised mounting opening, if appropriate by means

— _of an add1t10nal soldering proces. If desired, the first part of the
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The invention is therefore based on the provision of a hol d-down el enent
which is particularly suitable for use with electrical or electronic
conponents of reduced di nensions (mniaturised conponents). To this end,

t he invention provides a hol d-down el enght in which the said neans, for
engagi ng onto the substrate, the first part, to be received in a nmounting
openi ng, beilmgdednst elavest ey Ies provided widk e odutal itin ofr taisafinenbers and set

with respect, gﬁ}ﬁ;ﬁ& algs an%ﬁg% Glreas {:&%Et{r@ﬁ thddeRittPakdr AL Fdteus

i nfl uence of orce exerte er eon ur|n |nsert|on of the hoId domn
el enent int oWJathnﬁlhﬁr?ﬁfsobﬂ#Pﬁgspeéhﬂléh%Pg‘é MoRning WFPHIS-e direction to
the raised menbermNon¢eaRi &N relates to an electrical connector, comprising

5 a housing made from electrically insulating material provided with one
or more contact elements made from an electrically conducting material,
one or more hold-down elements being received in the housing via their
second part, in accordance with one or more of the embodiments described
above. The hold-down elements may be arranged both at the ends of a

10 housing and between or adjacent to the contact elements in the housing.

In a yet furthef embodiment, the invention provides a connector
in which one or more contact elements are provided with a connection end
formed in accordance with the first part of the hold-down element
according to the invention. In a preferred embodiment of the electrical

15 connector, in which the contact elements are arranged in rows in the
housing, one or more of the row or rows of contact elements located
adjacent to a side wall of the housing are equipped, for surface-
mounting attachment, with connection ends extending outwards past the
relevant side wall, and the remaining row or rows of contact elements

20 are provided with connection ends in accordance with the first part of
the hold-down element according to the invention.

With a connector constructed in this manner, the problem of
connection ends, for surface-mounting techniques, lying close to one
another and extending sideways outside the housing, and the accompanying

25 increased risk of undesired mutual electrical connections, which plays
an important role particularly in the case of connectors having a
relatively small pitch distance, is effectively eliminated. Indeed, in
the case of a connector consisting of, for example, four rows of contact
elements, the innermost two rows may be provided with a press-fit

30 connection end as mentioned above, and the outermost rows may be
equipped with connection ends according to the surface-mounting
technique. Only these connection ends then have to project sideways from
the housing of the connector, with the result that the risk of undesired
mutual electrical connections is considerably smaller than in the case

35 of a connector all of whose connection ends project sideways. In the
embodiment according to the invention, furthermore, contact ends are
.permissible having a larger surface area than in the case of a

corresponding connector according to the prior art, which may be of
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the substrate by neans of the divergent portion in the nmounting opening.
OnMng to its essentially flat shape, the first part of the hold- down

el erent according to the invention,
can extend,

for exanple, between the cofact elenents of a miniaturised

connector without the risk of undesired el ectrical connections betmgen

adj-acent corimportasice encennset iane v FeTiirenensARelpbing ke WSRRRPEFHPIST an

to be inserted into a nounti ng opening,

el ectrical cifclid awhdit)id Bes @Bhtactherdnehsd, RArHarbaddl8g frhens aasedemenber
must have a size with réspect to the nounting opening such that, when it

nount ed,

10

15

20

25

30

35

so-called power connectors.

Theoretically, it is also possible to manufacture the connection
ends of the contact elements of the innermost rows for surface-mounting
attachment, and then to allow these to project inside the periphery of
the housing or to construct these connection ends as conventional
pin/hole connections. In the English-language specialist literature,
this is also known as the "through-mount" technique. However, this has
the disadvantage that visual checking of the solder connections made is
impossible or insufficient, whilst soldering of pin/hole connections
also requires a wave solder bath, which is impossible in combination
with connections according to the surface-mounting technique. This
problem does not arise in the case of the press-fit comnections
according to the invention. Because only a limited number of rows of the
connector are provided with press-fit connection ends, a relatively
large surface area of, for example, a printed circuit board remains for
two-sided assembly thereof by means of the surface-mounting technique.

The invention is of course not restricted to application to
connectors and/or connectors with reduced dimensions (miniaturisation)
and is illustrated in greater detail in the following with reference to
the preferred embodiments shown in the drawing.

Figure 1 shows a diagrammatic view of a preferred embodiment of
the hold-down element according to the invention.

Figure 2 shows a diagrammatic side view of the hold-down element
according to Figure 1.

Figure 3 shows, on an enlarged scale, a diagrammatic sectional

view of a portion of the hold-down element according to Figure 1, in the

mounted state.

Figure 4 shows a diagrammatic side view of the mounted hold-down
element according to Figure 3.

Figure 5 shows a diagrammatic view of a further embodiment of the
hold-down element according to Figure 1.

Figure 6 shows a diagrammatic view of yet a further embodiment of
the hold-down element according to the invention.

Figure 7 shows a diagrammatic side view of the hold-down ;lement
according to Figure 6.

Figure 8 shows a diagrammatic view of yet a further embodiment of
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3 sufficient nechanical resistance is encountered, which inposes a nounting
force such that the first part is brought to the |ocation of the weakened
area therein as far as the intended divergence. OMmng to the | ack of

el ements having to bite into the materi 8 of a substrate, a considerably
smal l er force is required for inserting the hold-down el ement according to
t he i nventi aheilvld-dounelangnbpencrignarte, thes iavengaemquence, there is a

consi derably | owgy dedgeg Of Jachadhfdic! 924i88h1 view of the hold-down
element according to Figure 8, in the mounted state in a housing of an
electrical or electronic component.
5 Figure 10 shows a diagrammatic sectional view of an electrical
connector provided with hold-down elements according to the invention.

Figure 11 shows a diagrammatic sectional view along the line XI-
XI in Figure 10. |

Figure 12 shows, on an enlarged scale, a view of a port1on of a

10 substrate provided with mounting openings for mounting hold-down
elements according to the invention therein.

Figure 13 shows a diagrammatic top view of an embodiment of a
connector provided with contact elements having connection ends in
accordance with the first part of the hold-down element according to the

15 invention.

Figure 14 shows, on an enlarged scale, a diagrammatic sectional
view along the line XIV-XIV in Figure 13.

Figure 15 shows a diagrammatic view of a contact element provided
with a connection end according to the first part of the hold-down

20 element according to the invention.

Figure 16 shows a diagrammatic sectional view of two connectors,
accord{hg to Figure 13, mounted opposite each other on a substrate.

In the preferred embodiment of the invention, shown in Figure 1,
the hold-down element according to the invention is indicated overall by

25 the reference numeral 1. The first part or substrate part 2 to be
inserted into a mounting opening has the shape of a plane elongate
board, with an approximately elliptical contour 3. On an end of the
first part 2, the elliptical contour 3 continues into a centring lip 4
and, on another end, into a second part or component part 5 for gripping

30 on a component to be holded. In the embodiment shown, the second part 5
has the shape of an elongate flat pin 6.

A lip-shaped member 7 projects from the first part 2 at an angle
with respect to the plane thereof, see Figure 2. This lip-shaped member
7 is formed from the material of the first part 2 and is firmly

35 connected to the first part 2 in a resilient manner via an end 8
adjacent to the centring lip 4. The free end 9 of the lip—shapéé member
7 is raised with respect to the plane of the first part 2 and is

adjacent to the transition of the first part 2 and the second part 5 of
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t he housing of a conponent during nounting thereof than is the case with
hol d- down el enents of the above nentioned first type. The divergence of the
hol d- down el enent which is achi eved by neans of, according to the
invention, selectively weakening the fird® part of the said hol d-down

el ement, to be received in the nounting opening, provides an additional

f asteni ng acttherhedgpiswpt ¢ifgerhd -r ai sed menber. The divergence of the first

part hol ds the I airh€ GeBBAHYRL aF |er§HsY1@€h&h§'ﬁ’Ig 32000 ‘ﬁﬁé'maﬂﬁfich@r%ﬁnﬁﬂeng
openi ng, as r'é‘glt of which differences in toleranc ge nount i ng

openi ng have PeYyPERRETf 1 HL £1% FLF Rl PR ?‘?ldmfb’i"é’@e‘? d“l'J' %?c?ﬁ?‘é*véﬂ

the elliptical contour 3 of the first part such that the active flat

5 surface area of the first part 2 adjacent to the fixed end 8 of the lip-
shaped member 7 is narrowed in the width direction. In this manner, a
weakened area 11 is formed in the first part 2. This weakened area 11
forms a bend or fold line for bending or folding the first part 2 under
the influence of a force in the iongitudinal direction thereof.

10 In the embodiment of the hold-down element 1 shown, the second
part 5 is connected to the first part 2 with its longitudinal centre
line offset or shifted with respect to the longitudinal centre line of
the first part 2. In this manner, a step or shoulder 12 is formed for
gripping on a component to be mounted. Preferably,‘the hold-down element

15 1 as a whole is formed by punching, or the like, from a blank of metal.
The action of the hold-down element 1 is illustrated in greater detail
with reference to Figure 3 and 4. '

When mounting the hold-down element 1, the centring lip 4 ensures
that the first part 2 is positioned correctly with respect to a mounting

20 opening 14 in a substrate 13. The lip-shaped member 7 is inserted in the
mounting opening 14 via, first, its fixed end 8. Because the lip-shaped
member 7 is connected to the first part 2 in a resilient manner, the
latter will have a relatively small influence on the required mounting
force during mounting of the hold-down element 1.

25 The first part 2 and the circular-cylindrical mounting openin§ 14
of the substrate 13 are accurately dimensioned within wide limits. The
partially elliptical contour 3 of the first part 2 means that the
frictional force between the substrate 13 and the first part 2 during
mounting thereof gradually increases so that an increasing mounting

30 force is necessary in order to insert the first part 2 further into the
mounting opening 14. When the mounting force is greater than the force
vhich the weakened area 11 can withstand, the first part 2, as
envisaged, will diverge with respect to the plane thereof. Also, under
the influence of the transverse force exerted by the raised member 7 on

35 the first part 2, the latter will diverge in a direction which is
opposite to the direction of the raised member 7. )

Figure 4 clearly shows that, in the mounted state of the hold-
down element 1, the first part 2 grips onto the wall 15 of the mounting
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Because the first part of the hol d-down el enment according to the invention
makes contact via its divergent portion with the wall of the nounting
opening after the first part has been inserted therein, in the case of

t hrough-netal | i sed nounting openings a rfidre reliable electrical contact is
achi eved between the hol d-down el enent and the netal |ayer of the mounting
openi ng t harPPRRiNG { hokRgrithhidisddikeRAenY erwieelenadnareaci! and witd Fha feee

case, those e@xarﬁ%fof:hé heph.,qah dlautbe?! eBREaYMA], Cih IQﬁPé/lcQEethRe Mgt igage f or ce
slide over the_netal |ayer t he rmuntlngoenln urlng mounting. This

results in & pbTe |uBﬂe’i§’I°e? r?ec?%tlaé{‘l‘i}‘él"kf“q AP FRgeYidth) SAFEFE A% rRf scraped of f,
whi ch has aniluaéaeed dhl Pigaké e it thdele€bRitioC @f the recess 10, a three-

5 legged, or, respectively, three-point, desired, stable, centred gripping
is prcduced on the wall 15 of the mounting opening 14.

On exerting a force on the first part 2 in the direction of the
second part 5 thereof, in order to remove the first part 2 from the
mounting opening 14, the free end 9 of the lip-shaped member 7 will more

10 firmly engage the wall 15 of the mounting opening 14, with the result
that the lip-shaped member 7 is forced in the direction which is
transverse to the plane of the first part 2. However, a force is
simultanecusly exerted in the opposite direction by the divergent
portion 11, which results in a still more powerful gripping onto the

15 substrate 13, or, respectively, the wall 15, of the mounting opening 14.

However, removal of the first part 2 from the mounting opening 14
is easily possible if the lip-shaped member 7 is pushed away from the
wall 15 by means of an accessory, such as a pin (not shown), inserted
from the centring lip 4 in the mounting opening 14. This is unlike hold-

20 down elements equipped with teeth or the like, which bite into the
material of the substrate.

Clearly, the first part 2 may be weakened in various ways, for
example by providing a plurality of slots, incisions and the like in
both the transverse and longitudinal direction of the hold-down element.

25 As a result of this, a divergence may be established which matches the
shape of a mounting opening. Also, a plurality of lip-shaped members or
other suitable members, for the purpose of a clamping fitting in a
mounting opening, may project from the surface of the first part 2. For
example, bowl-shaped bulges.

30 The gripping of the weakened area 11 onto the wall 15 of the
mounting opening 14 is produced only at the moment when the first part 2
has more or less arrived at its final position in the mounting opening.
In the case of a through-metallised mounting opening 14, that is to say
a mounting opening 14 whose wall 15 is provided with an electrically

35 conducting layer, the portion 11 in this case grips onto a still
undamaged portion of the metallising layer. Unlike, for example, hold-
down elements provided with teeth which bite into the substrate, the

hold-down element according to the invention also gives rise to a
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connection to be achi eved between the hol d-down el enent and the netal

| ayer, for exanple for the purposes of earthing. The hol d-down elenent is
consequently al so very suitable as a connection end for an electrical or
el ectroni c conmponent in order to bring dBout the electrical connection of
t he rel evant coggonent with a circuit wiring. Electrical connections of

this type arcengidesablyretteg and more meligblenelpeledsak jconngciipnye for example

Engl i sh-1 angdagmeSpaposéd ot ddrtRIrd bF Scrbéhit@My 88ttake, a hol d-down el enent
whi ch engages a substrate he addi tional claqgjn -action

bi t t,
o et et he Bt B aratideal leBees pebeb i whih ot oETRReE (o t e

i nventi on alpgotivmaht presses the lip-shaped member 7 against the wall 15 of the
5 mounting opening 14, a holding action is achieved which, during the an-
ticipated service life, can effectively take up variations in the
dimensions of the interacting parts, occurring as a result of
temperature influences and ageing.

In order to keep the second part 5 of the hold-down element 1 in

10 engagement with a component, it can, for example, be embedded firmly in
the material of the housing of the component. Alsc, latch means, which
are known per se, for receiving the second part 5 in a clamping manner
in the housing may be provided. In order to support gripping onto a
component, the hold-down element 1 is, in a further embodiment, as shown

15 in Fig. 5, provided with a semi-bowl-shaped bulge 16 on the transition
area between the first part 2 and the second part 5.

An effective gripping onto the housing of a component is achieved
by constructing the second part 5 flat and in a pin shape. After
inserting the second part 5 in a, for example, slot-shaped opening of a

20 housing, this part 5 can, for example, be turned at its end through a
quarter turn, whereby a strong gripping onto the housing is achieved. In
this way, the step 12 rests against the housing in order to exert a
mounting force on the first part 2 for its insertion in a mounting
opening.

25 The active surface area of the step 12, with which the latter
lies against a housing, may be increased by positioning the flat, pin-
shaped second part 5 with its plane transverse to the plane of the first
part 2, as shown in Figure 6. In this embodiment, two steps 18, 19 are
formed which are offset in the longitudinal direction of the hold-down

30 element 17. Figure 7 shows a side view of the hold-down element 17,
clearly illustrating the mutual positioning of the planes of the first
and second part 2, 5.

When a sure cleaning action on a metallising layer in the
mounting opening 14 has to be carried out in order to remove soiling or

35 corrosion layers, it can be advantageous to position the lip-shaped
member 7 so it is shifted, that is to say asymmetric, with respéct to
the longitudinal centre line of the first part 2. This is as shown

diagrammatically in Figure 6 by means of the broken lines 20. During
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t hat changes occurring in the shape or dinensions of the nounting
openi ng, for exanple due to tenperature variations, during the forecast
service life, are accurately matched. By causing the first part to diverge
in the opposite direction to the rai sed h&nber, a centring action of the
hol d-down el enent with respect to the nmounting opening is also achieved,
which is parinsegtion 9f sp¢hm 2gidndevs elependeinFhei AT Bi¥s oRAdPe Yectheat e
positioning ffrgkehfart 2 will undergo a certain rotation, similar to a screw thread

attachment. This rotation will brush away soiling from the surface of

the metallising layer and give rise to a desired electrical contact,

5 with the advantages as mentioned above.
Figure 8 shows a yet further embodiment of a hold-down element 21

according to the invention, with a second part 22 provided with two lips

23 which, in the mounted state, are able to engage the housing of an

electrical or electronic component. The first part 2 of the hold-down

10 element 21 is constructed in accordance with the embodiments mentioned
above.

Figure 9 shows a side sectional view of the hold-down element 21
according to Figure 8, in which the lips 23 grip behind a ridge 25
formed in a housing 24 of a component. The second part 22 is.received,

15 in this case, in a narrow, rectanguiar opening 26 of the housing.

Figure 10 shows an embodiment of a connector 30 provided with
hold-down elements 1 according to Figure 5, for mcunting on a substrate.
The connector comprises a housing 31 made, for example, from plastic, in
which contact elements 32 made from an electrically conducting material

20 are provided. In the embodiment shown, the contact elements 32 are
provided with contact ends 33 for surface-mounting attachment on a
substrate. The hold-down elements 1 project alternately on either side
of the housing 31 between the contact ends 33. For fastening the flat,
pin-shaped second part 5 of the hold-down element 1 in the housing, it

25 is received in a rectangular opening in the housing and bent at right
angles at its free end 34.

Figure 11 shows a sectional view along the line XI-XI in Figure
10. Gripping of the hold-down element with its step 12 and bulge 16 can
readily be discerned.

30 Figure 12 shows a view of a portion of a printed circuit board 35
for mounting the connector 30. Small connection planes 36 made from
electrically conducting material are arranged on the board 35 for
connecting the connection ends 33 of the contact elements 32. Tracks 37
made from electrically conducting material project between the small

35 connection planes 36 and connect to through-metallised mounting openings
38 for receiving the hold-down elements in an electrically condhcting
manner, for the purposes of screening and earthing. If desired, the

hold-down élements may be soldered in the relevant mounting opening or
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conponent with respect to the substrate is desired. The position of the
weakened area with respect to the rai sed nenber determ nes the manner in
which the first part diverges in the m)l,f ti ng openi ng. A weakeni ng
extending in the |ongitudinal direction gf the first part will result, when

nounting the hold-do el enent_ accor di to the.inventi | cy).l I ca
mount i ng op iﬁﬂ?@?ﬁ¥gydﬁ?éde F@%@rﬂﬁﬁEXéi u%?P?ﬁgPFbay g%@%?d%%@gﬂ%f t he
first part. tBy migutalshywsveakemnaguduheidg opnipard8.at various positions, the
di vergence can bc;...%geeqs ed o0 tﬁg%&i"ﬁ?’?@ﬁ% tg@’tﬁd?"ﬁ,eé‘ft%f eXahgr arbitrary

contour of a mount ng opening can referred enmbodi nent
of the hol d-adonerter edfenkavisg cindehepopte housing 41 in which four rows of

5 contact elements 42 are accommodated. The outermost two rows of contact
elements 42 are provided with connection ends 43 for surface-mounting
attachment, which ends project outwards transversely to the long side
walls 44 of the housing 41. The contact elements 42 of the innermost two
rows are provided with connection ends 45 which are formed in accordance

10 with the first part 2 of the hold-down element 1, 21 described above.
This may be seen clearly in Figure 14 which is a sectional view along
the line XIV-XIV in Figure 13.

Because the connection ends of the contact elements 42 of the
innermost two rows of the connector 40 do not have to be constructed

15 sideways past the side walls 44, the connection ends 43 may, if desired,

' be constructed so as to be relatively wide, while preserving a
sufficient mutual distance in order to avoid undesirable mutual
connections. This is especially important in the case of automatic
assembly of printed circuit boards having components of miniaturised

20 dimensions, thus, for example, connectors 40 having a pitch distance of
1 mm or 1.27 mm.

Figure 15 shows a contact element 42, fitted in the connector
according to Figure 13, wiﬁh a connection end 45 in accordance with the
first part of the hold-down element according to the invention, ahd a

25 contact end in the form of a socket 46. Of course, the contact end may
also be constructed as a plug.

Fig. 16 shows, finally, two connectors 40 positioned opposite
each other and mounted on a printed circuit board 47. The contact ends
45 of the contact elements 42 grip, in this case, onto through-

30 metallised walls 49 of mounting openings 48 in the board 47, whilst the
contact ends 43 of the outermost rows of contact elements 42 grip onto
small contact planes 50 on the respective surfaces of the printed
circuit board 47.

This sectional view clearly shows that, by means of suitable

35 positioning of the innermost rows of contact elements 42, only a small
flat surface is lost for surface-mounting techniques, in the présent
case the flat surface lying under the two connectors 40 which, in

practice, will be virtually no disadvantage.
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the invention, the first part is constructed so as to be weakened in an
area which is offset in the longitudinal direction thereof with respect to
the,rai sed nmenber, so that the first part is able to bend or fold under the
i nfl uence of a for ce in the longitudinalldirection. By suitably choosing

t he di nensions of the first part, the raised nenber and the position and

di mensi ons of the“%é%’éﬁedth&r davenkiqmds Mot s¥essaigtedate)dbe eapodinentst e

centring of §Mnm4ddtd@¢ﬁlfﬂaemhnvu tcbnﬁét&eectrhéoxonhtaadmwntema@t @geni ng can
i nenber and bent or

b h d. B
ot Che cnterrgy e vadl 268 Rtare S, stusn Coreney SR P aare.

di recti on ofpartéculpuhy iifga gpehl mgpntingi &rce is required, as with components
5 having miniaturised dimensions. If the connection ends of a component,
for example the connection ends of the contact elements of a connector
are designed for pin/hole solder mounting, each contact end may be
provided with a first part according to the hold-down element of the

invention.
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possi bl iluuumuﬂﬂﬁﬁtuﬂua stable attachnent simlar to a three-I|egged

gri ppi ng.» own that, by shifting the fitting of the raised
menber with respect to the |ongitudinal ntre line of the first part, it
IS possible to achieve a spiral-type or helical-type gripping in the
mounting opening. This is, for exanple,sdegirable if dirt present on the
nmetal lising | ayer of a nounting openin to be renoved in order to
achi eve a deki r edicdfiedawn ekemerip fondiolding ancdieetnisgl omdfpe elpstleePPart in

accordance Wdpgohdh® bdbéchtduBtR, BRarachi1aynd rby maheitll ¥ loyindddoyi ditot e
t hi ckness thereof, A | . . . .
printed circuit board, comprising a first part for engaging the

5 substrate and a second part for engaging the component to be holded,
which first part has an essentially flat, elongate shape provided with
means for engaging in a clamping manner in a mounting opening of the

substrate, characterised in that said means comprise a member which is

raised with respect to the plane of the first part, which first part is
10 constructed so as to be weakened in an area which is offset with respect
to the raised member, so that the first part, under the influence of a
force exerted thereon during the insertion of the hold-down element in a
mounting opening, can diverge in the opposite direction to the raised
member and can engage the substrate by means of the divergent portion in
15 the mounting opening.
2. Hold-down element according to claim 1, wherein the first part is
constructed so as to be weakened in an area which is offset in the
longitudinal direction thereof with respect to the raised member, so
that the first part is able to bend or fold under the influence of a
20 force in the longitudinal direction.
3. Hold-down element according to claim 1, wherein the raised member

is shifted with respect to the longitudinal centre line of the first

part.
4. Hold-down element according to claim 1, wherein the first pért is
25 constructed so as to be weakened by means of the provision therein of at

least one recess.

5. Hold-down element according to claim 4, wherein the raised member

is lip-shaped and extends from the first part at an angle with respect

to the plane thereof, with one end fixedly connected to the first part
30 in a resilient manner and one raised free end, which free end can engage

in a mounting opening on the substrate, the first part being provided

with a recess near the fixed end of the lip-shaped member.

6. Hold-down element according to claim 5, wherein the lip-shaped

member is formed from the material of the first part such that a recess
35 is made therein, the first part being constructed so as to be narrower

in the width direction near the fixed end of the lip-shaped member.

7. Hold-down element according to claim 6, wherein the first part is

provided with an approximately partially elliptical contour, with a
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meakenln er si npl e in terns of operating technique can be
brought gmml lm,m"mm“ 'y making one or nore recesses in the first 5
part fecpreferred enbodi ment of the Zol d- down el enent according to the
inventlon, the raised nenber is |ip- shapé and extends fromthe first part

at an angle %ﬁﬂ'iﬁ&sﬂschg Qeﬁé}Sd F!anQPtl%Hlee Qﬁe f\%g{' pQP@ iﬁng mounting open-
‘ ing.
8. Hold-down element according to claim 1, wherein a step is formed
near the transition between the first and the second part, for gripping
5 onto a component to be fastened.

9. Hold-down element according to claim 8, wherein the second part
is constructed to be pin-shaped and the step is formed as a result of
the second part being connected to the first part with its longitudinal
centre line offset with respect to the longitudinal centre line of the

10 first part.

10. Hold-down element according to claim 9, wherein the second part
has a flat elongate shape and the planes of the first and second part
are located transversely with respect to each other.

11. Hold-down element according to one or more of the preceding

15 claims, wherein the second part is provided with a latch member for
holding a hold-down element in a housing of a component.

12. Hold-down element according to claim 11, wherein said latch
member comprises at least one lip or bulge which projects with respect
to the plane of the second part.

20 13. Hold-down element according to claim 1, wherein the first part is
provided with a plurality of raised members and a plurality of weakened
areas interacting therewith.

14. Hold-down element according to claim 1, produced, as a whole,
from a metal blank. '

25 15. Electrical connector, comprising a housing made from electrically
insulating material provided with one 6r more contact elements made from
an electrically conducting material, one or more hold-down elements
being received in the housing via their second part, in accordance with
one or more of the preceding claims.

30 16. Electrical connector according to claim 15, wherein the hold-down
elements are arranged between the contact elements in the housing.

17. Electrical connector according to claim 15, provided with at
least one hold-down element, wherein the hold-down element is received
via its second part in a rectangular opening in the housing.

35 18. Electrical connector according to claim 15, wherein one or more
contact elements, provided with connection ends, are equipped with a
first part in accordance with the hold-down element according to one or

more of claims 1 to 14 inclusive.
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fixedly ec first part in a resilient manner and one raised
free eniﬂ ﬁﬂ* %IHG can engage in a nounting opening on the substrate,
the first L vided with a recess near the fixed end of the

| i p-shaped nember. A hol d-down el ement cd®structed in this manner is
inserted via, first, the fixed end of the |ip-shaped nenber, into the
mounti ng operfidng. FBEELRISRL 1RBeGtar Acspetinaeifhalaims 18 o yBeFRiS: ERE contRst
resilient, adleh@itisvete/ asramged fiar £6rss ith fthe Bsouking, Nbse il mxecof AReardwestl| t

o et SRSt 00 ShRRE AT, Bl Uil bty
being equipped, for surface-mounting attachment, with connection ends
5 which extend outwards past the relevant side wall, and the remaining row

or rows of contact elements being provided with connection ends having a
first part in accordance with the hold-down element according to one or
more of claims 1 to 14 inclusive.
20. Electrical and/or electronic component, in particular a contact

10 element made from electrically conducting material for use in an
electrical connector according to one or more of claims 15 to 19
inclusive, comprising a connection end provided with a first part in
accordance with the hold-down element according to one or more of claims
1 to 14 inclusive.

15
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a point will be reached at which the first part diverges and the |ip-
shaped nenber is rigidly held against the wall of the nounting opening. If
a farce is now exerted on the hol d-down elenent in the direction of renoval
fromthe nounting opening, the |ip-shaped nenber tends to nove in the
direction which is transverse to the plmseradT the first part, which not
only results in a nore powerful engagenent of the |ip-shaped nenber on the
wal I of the nmounting opening, but also gives rise to a greater divergence,
or bendi ng or fol dehdrdowesienertyélly fopfholfing,i inta pkampingvmpatemyedults in a
furthersincreagéQtal %d%zagpédlgozflﬁ@ c}ioﬁeﬁ@es{?@y%'d“%ﬂ%@bﬁgon% garly, a
desired firmnpunting force is achjeve
substrate.” The hold-down element (1) comprising a first part (2) for
engaging the substrate and a second part (5) for engaging the component
to be holded. The first part (2) has an essentially flat, elongate shape
provided with a member (7) which is raised with respect to the plane of
10 the first part (2). The first part (2) being constructed so as to be
weakened in an area (11) which is offset with respect to the raised
member (7), so that the first part (2), under the influence of a force
exerted thereon during the insertion of the hold-down element (1) in a
mounting opening, can diverge in the opposite direction to the raised
15 member (7) and can engage, in a clamping manner, the substrate by means
of the divergent portion in the mounting opening. The hold-down element

(1) may also be used as the connecting end of a component.
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with this action. In an enbodinent which is advantageous froma production
techni que standpoint, the Iip-shaped menber is formed fromthe material of
the first part such that a recess is nmade therein, the first part being
constructed so as to be narrower in the width direction near the fixed end
of the |ip-shaped nenber. By further giving the contour of the first part a
sui t abl e shape, sure control may be afforded at that point where this

di verges, during insertion thereof into a nmounting opening. In the
preferred enbodi nent of the hol d-down el ement according to the invention,
the first part is provided with an approximately partial -

Fig—e fig-1 Fig-5
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ly elliptical contour, with a centring lip for centred insertion of the
first part in a nounting opening. The centring |ip ensures correct
positioning of the first part with respect to the nmounting openi ng whil st
theelliptical contour ensures that the point at which the first part
diverges is reached if this is received over a distance in the nounting
opening. In a further enbodi nent of the hol d-down el enent according to the

fig-B  fig-7
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invention, a step is formed near the transition between the first and the
second part, for engaging onto a conponent to be nounted. In order to
achieve a step or shoul der of sufficient size in hol d-down el enents of
relatively small dinmensions, for use with mniaturised conponents, the
second part is constructed to be pin-shaped and is connected to the first
part with its longitudinal centre |ine offset wwth respect to the

| ongi tudi nal centre line of the first part. A further enlargenment in the
pl ane of the step is achieved in a yet further enbodi nent of the invention
by providing the second part with a flat elongate form and positioning the

pl anes of the first and
Fig-10
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second part transversely to each other. If desired, offset steps may be
formed in the longitudinal direction of the first part, on either side of

t he.l ongi tudinal centre line, in order to establish as symretrical as
possi bl e an exertion of force on the first part during insertion thereof in
a nounting opening. In order to hold the hol d-down elenent firmy in a
housi ng of a conponent, the first and/or second part may, for exanple, be
turned through 90[err] after being inserted in an opening in the housing,
or the first part may be provided with further neans for fastening in the
housi ng of a component. In this case, consideration may be given, inter

Fig—lz
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alia, to aresilient |ip-shaped nenber or, for exanple, a (sem-) bow -
shaped bulge or the like, forned fromthe material of the second part.

Ot her suitable fastening neans are known per se fromthe prior art. The
hol*d- down® el enent according to the invention may, as a whole, be fornmed by
punchlng or anot her suitable nechanical process froma blank of netal, such
as ‘brass, stainless steel, phosphorus, bronze, beryllium copper, and the
like. The hol d-down el ement may be coated with a layer of tin, |ead,

ni ckel, gold, silver or another suitable alloy of electrically conducting
material, in the event that the hold- down elenent is to be connected, for
t he purposes of earthing or as a

Fig-lB
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Hold-down element for electrical and/or electronic components.

The invention relates to a hold-down element for holding an
electrical and/or electronic component onto a substrate, pa;ticularly
for mounting a connector onto a printed circuit board, comprising a
first part for engaging the substrate and a second part for engaging the
component to be mounted, which first part has an essentially f£lat,
elongate shape provided with means for engaging in a clamping manner in
a mounting opening of the substrate, said means comprise a member which
is raised with respect to the plane of the first part.

Many different embodiments of hold-down elements of this type are
known from the prior art. |

European fatent Applications 0,366,964 and 0,497,554 describe
hold-down elements of a first type in which the first part, to be
received in a mounting opening, is provided with retention hooks or
retention teeth, which, in the mounted state, provide the required force
for securing the respective component to the substrate by biting into
the wall of the mounting opening.

Hold-down elements of this type can be used only for mounting
components on substrates having such a structure that the relevant
retention hooks or retention teeth can bite into it. When mounting on
glass substrates, such as, for example, the substrate of a liquid-
crystal-display device, such hold-down elements cannot generally be
used. For this purpose, in practice, use is made of hold-down elements _
of a second type which engage in a clamping manner in a mounting opening
of the substrate. A hold-down element of this type is, for example,
described in US Patent Specifications 3,954,242 and 5,145,405,

The hold-down element known from US Patent Specification
4,538,878 is rather a combination of said first and second type.

Hold-down elements provided with retention hooks or retention
teeth must be constructed in a relatively robust manner so that they can
withstand the relatively powerful force required for inserting them into
a mounting opening. It should also be borne in mind that these hold-down
elements have to have large dimensions such that they also provide a
sufficient mounting force in mounting openings whose dimensions are
subject to a relatively high tolerance, for example of the order of
magnitude of 5§ to 10%. Clearly, the mounting force is highest in the
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The i nveRt siee Had Been Replagetdes t o an el ectrical connector, conprising a housing
made fro I\Rfi | nsul ati ng material provided with one or nore

cont act qmmm roman electrically conducting material, one or nore
hol d- down elng received in the housing via their second part, in
accordance with one or nore of the enbogli nents descri bed above. The

hol d- down el enents may be arranged both at the ends of a housing and

bet ween or edljeacenicuhinghe MOGiReh «lefernbs delatielpdiazbagizénmayet
further enbodi nent, e I nventiaon, pr.ovi ctor . ngﬁh or nore
contact el e’?r%{r#gn%ro nglﬁlgv%dgg'vﬁstﬂ raegg%ﬁ(r?fgcﬁlggyne%%d Jésqﬁfgap% ef tsﬁggl'fi rst
part formed in akdwldrdewncelements which are to be mounted in a clamping manner

in a mounting opening are generally constructed so as to be relatively
wide, in order to provide the required fastening power, such as, for
example, the hold-down element disclosed in the above mentioned US
Patent Specification 5,145,407.

In view of present-day attempts to achieve a reduction in the
scale (miniaturisation) of electronic components, which, for example,
include attempts at achieving connectors having a pitch distance between
the contact elements of, for example, 1 mm or 1.27 mm,.with the
relatively thin-walled housing associated therewith, hold-down elements
provided with retention hooks or retention teeth are unsuitable owing to
the risk of damége to the housing resulting from the relatively high
mounting forces exerted hereon during mounting.

Owing to their size, wide hold-down elements are unsuitable for
being received between contact elements placed close to one another,
which is the case, for example, with connectors which have to be mounted
adjacent to one another without position loss (“end-to-end stackable").

The invention is therefore based on the provision of a hold-down
element which is particularly suitable for use with electrical or
electronic components of reduced dimensions (miniaturised components).

To this end, the invention provides a hold-down element in which
the said means, for engaging onto the substrate, the first part, to be
received in a mounting opening, being constructed so as to be weakened
in an area which is offset with respect to the raised member, so that
the first part, under the influence of a force exerted thereon during
the insertion of the hold-down element into a mounting opening, can
diverge in the opposite direction to the raised member and can engage
the substrate by means of the divergent portion in the mounting opening.

Owing to its essentially flat shape, the first part of the hold-
down element according to the invention, to be inserted into a mounting
opening, can extend, for example, between the contact elements of a
miniaturised connector without the risk of undesired electrical
connections between adjacent contact elements or the connection ends for
the connection of an electrical circuit wiring thereof.

The first part having the raised member must have a size with

respect to the mounting opening such that, when it is mounted,
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with CFH%EtBe aemac@a‘ the hol d-down el ement according to the invention. In
a pre nt of the electrical connector, in which the contact

el’ eme in rows in the housing, one or nore of the row or
rows of cont ac nts | ocat ed adjacent to a side wall of the housing are
equi pped, for surface nmounting attachmgnt, wth connection ends extending
outwards past the relevant side wall, and the remaining row or rows of

contact el guepiSesy %eam\ibshe@emédane&riae@acbm&eds WMl REpésdsi st part

formed in accordance with the first part of the hol d-down el emen
tO t he i nv®RErgRY force such that the fnpst part is brought to the locag:?or;[ ogccordl N9

the weakened area therein as far as the intended divergence. Owing to
the lack of elements having to bite into the material of a substrate, a
considerably smaller force is required for inserting the hold-down
element according to the invention in a mounting opening and, as a
consequence, there is a considerably lower degree of mechanical load on
the housing of a component during mounting thereof than is the case with
hold-down elements of the above mentioned first type.

The divergence of the hold-down element which is achieved by
means of, according to the invention, selectively weakening the first
part of the said hold-down element, to be received in the mounting
opening, provides an additional fastening action supporting the raised
member. The divergence of the first part holds the raised member rigidly
against the wall of the mounting opening, as a result of which
differences ih tolerance in the mounting opening have a negligible
effect on the mounting force to be achieved.

Because the first part of the hold-down element according to the
invention makes contact via its divergent portion with the wall of the
mounting opening after the first part has been inserted therein, in the
case of through-metallised mounting openings a more reliable electrical
contact is achieved between the hold-down element and the metal layer of
the mounting opening than with the known hold-down elements. In fact, in
the latter case, those parts of the hold-down element which provide the
mounting force slide over the metal layer of the mounting opening during
mounting. This results in a portion of the relatively thin metal layer
being scraped off, which has an unfavourable effect on the electrical
connection to be achieved between the hold-down element and the metal
layer, for example for the purposes of earthing. The hold-down element
is consequently also very suitable as a connection end for an electrical
or electronic component in order to bring about the electrical
connection of the relevant component with a circuit wiring. Electrical
connections of this type are also referred to by the term "press-fit" in
the English-language specialist literature.

In contrast to a hold-down element which engages a substrate by
biting into it, the additional clamping action provided by the divergent
portion of the hold-down element according to the invention also means

that changes occurring in the shape or dimensions of the mounting
This is ithe replacement sheet
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Wth alﬁﬁmﬁ‘ , structed in this manner, the probl em of connection
ends, f T {it%i ng techni ques, lying close to one another and

ext endi BWEEM side the housing, and the acconpanyi ng increased risk
of unde 8] ectrical connections, which plays an inportant role
particularly in the case of connectors haV|ng arelatively small pitch

di stance, is effectively elimnated. Indeed, in the case of a connector
consi st i'ng @fenifar fox sxprrie fer, tor tamperFture magiatiohemdnring the forecastost

two rows meeRecdno¥d dede WcklirdeR) GRsehdd. connection end as nmentioned
above, and the outernost rows may be equj pped with connection ends

according to t heBYs GRYSHEE- tmguﬁ:tqqﬁ.gpart to diverge in the opposite direction to
the raised member, a centring action of the hold-down element with

respect to the mounting opening is also achieved, which is particularly
advantageous in those applications where accurate positioning of the
component with respect to the substrate is desired. The position of the
weakened area with respect to the raised member determines the manner in
which the first part diverges in the mounting opening. A weakening
extending in the longitudinal direction of the first part will result,
when mounting the hold-down element according to the invention in a
cylindrical mounting opening, in a more or less partially cylindrical
divergence of the first part. By suitably weakening the first part at
various positions, the divergence can be affected in such a manner that
a, for example, arbitrary contour of a mounting opening can be matched.

In the preferred embodiment of the hold-down element according to
the invention, the first part is constructed so as to be weakened in an
area which is offset in the longitudinal direction thereof with respect
to the raised member, so that the first part is able to bend or fold
under the influence of a force in the longitudinal direction.

By suitably choosing the dimensions of the first part, the raised
member and the position and dimensions of the weakened area in the first
part, a desired accurate centring of the hold-down element with respect
to the mounting opening can be achieved. Because the raised member and
the bent or folded portion engage the substrate at various levels,
viewed in the longitudinal direction of the mounting opening, it is
possible to bring about a stable attachment similar to a three-legged
gripping. ’

It has been shown that, by shifting the fitting of the raised
member with respect to the longitudinal centre line of the first part,
it is possible to achieve a spiral-type or helical-type gripping in the
mounting opening. This is, for example, desirable if dirt ﬁresent on the
metallising layer of a mounting opening has tc be removed in order to
achieve a desired electrical contact.

The weakening of the first part in accordance with the invention
can be achieved by selectively varying the thickness thereof. A
weakening which is relatively simple in terms of operating technique can

be brought about by selectively making one or more recesses in the first
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technique c nnection ends then have to project sideways from

t he hou5|ng o ?{ with the result that the risk of undesired
mit ual electr ns is considerably smaller than in the case of a
connector all ection ends groject si deways. In the enbodi nent
according to the |nvent|on furthernore? contact ends are permssible
having a larger surface area than in the case of a corresponding connector
accordi ng t B3the prior art, which may be of inportance in connection wth
requi rements rel af ithg ﬁz@féﬂ%dp&maihﬁiénlﬁ' & GHE NRNE-dRASeliehehd atBsragapttact

elenents, in rticylar [n the case of
éx%nveéigcn, tke raised member is lip-shaped and extends from the

first part at an angle with respect to the plane thereof, with one end
fixedly connected to the first part in a resilient manner and one raised
free end, which free end can engage in a mounting opening on the
substrate, the first part being provided with a recess near the fixed
end of the lip-shaped mémber.

A hold-down element constructed in this manner is inserted via,
first, the fixed end of the lip-shaped member, into the mounting
opening. Because the lip-shaped member is constructed to be resilient, a
relatively small force suffices to this purpose. As a result of the
higher mounting force, during the insertion of the first part in the
mounting opening, in order to overcome the increasing frictional force,
a point will be reached at which the first part diverges and the lip-
shaped member is rigidly held against the wall of the mounting opening;
If a force is now exerted on the hold-down element in the direction of
removal from the mounting opening, the lip-shaped member tends to move
in the direction which is .transverse to the plane of the first part,
which not only results in a more powerful engagement of the lip-shaped
member on the wall of the mounting opening, but also gives rise to a
greater divergehce, or bending or folding, respectively, of the first
part, which results in a further increase of the clamping force in the
mounting opening. Clearly, a desired firm mounting force is achieved
with this action.

In an embodiment which is advantageous from a production
technique standpoint, the lip-shaped member is formed from the material
of the first part such that a recess is made therein, the first part
being constructed so as to be narrower in the width direction near the
fixed end of the lip-shaped member. By further giving the contour of the
first part a suitable shape, sure control may be afforded at that point
where this diverges, during insertion thgreof into a mounting opening.

In the preferred embodiment of the hold-down element according to
the invention, the first part is provided with an approximately partial-
ly elliptical contour, with a centring lip for centred insertion of the
first part in a mounting opening. The centring lip ensures correct
positioning of the first part with respect to the mounting opening

whilst the elliptical contour ensures that the point at which the first
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8 so-cal g connectors. Theoretically, it is also possible to
G¢dn ends of the contact elements of the innernost
Ing attachnment, and then to allow these to project

JB
manuf act u
rows for %ﬂﬂw ]Hﬂ
inside th t he housing or to construct these connection ends

as conventional pin/hole connections. Ithhe Engl i sh-1 anguage speci ali st
literature, this is also known as the "through-nount"” techni que. However,
this has part diverges is reached if this is received over a distance in the
mdunting opening.

In a further embodiment of the hold-down element according to the
invention, a step is formed near the transition between the first and
the second part, for engéging onto a component to be mounted. In order
to achieve a step or shoulder of sufficient size in hold-down elements
of relatively small dimensions, for use with miniaturised components,
the second part is constructed to be pin-shaped and is connected to the
first part with its longitudinal centre line offset with respect to the
longitudinal centre line of the first part.

A further enlargement in the plane of the step is achieved in a
yet further embodiment of the invention by providing the second part
with a flat elongate form and positioning the planes of the first and
second part transversely to each other. If desired, offset steps may be
formed in the longitudinal direction of the first part, on either side
of the longitudinal centre line, in order to establish as symmetrical as
possible an exertion of force on the first part during insertion thereof
in a mounting opening.

In order to hold the held-down element firmly in a housing of a
component, the first and/or second part may, for example, be turned
through 90° after being inserted in an opening in the housing, or the
first part may be provided with further means for fastening in the
housing of a component. In this case, consideration may be given, inter
alia, to a resilient lip-shaped member or, for example, a (semi-) bowl-
shaped bulge or the like, formed from the material of the second part.
Other suitable fastening means are known per se from the prior art.

The hold-down element according to the invention may, as a whole,
be formed by punching or another suitable mechanical process from a
blank of metal, such as brass, stainless steel, phosphorus, bronze,
beryllium, copper, and the like. The hold-down element may be coated
with a layer of tin, lead, nickel, gold, silver or another suitable
alloy of electrically conducting material, in the event that the hold-
down element is to be connected, for the purposes of earthing or as a
contact or, respectively, connection end, in an electrically conducting
manner to a through-metallised mounting opening, if appropriate by means
of an additional soldering proces. If desired, the first part of the
hold-down element may be provided with a plurality of raised members and

a plurality of weakened areas interacting therewith, for example for use
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the di sadvant age fhat wi.gual checking of the solder connections made is

| mpossi s Sheet & nt, whilst soldering of pin/hole connections also
requires & | Eath, which is inpossible in conbination with
connecti o t he surface-nounting techni que. This probl em does
not arise in the case of the press-fit ‘connections according to the

i nventi on. B,e%ause onl limted ngnber of rows of the connector are

a . ¥ )
provi ded wi ‘¥ p?"é’§§‘-'ﬁ‘t|‘°'¥ Rayine SPPOIRlehdtery PRYHEPE AR 28 50e surface area
of , for exanpl e, Tha pivientien &lgecuélatbsaiodan elactyscébreohmmtor dapnpsisdny| vy

e ool oY ST oIS QRS IRS)  LAAE es TedAG SR o
or more contact elements made from an electrically conducting material,
one or more hold-down elements being received in the housing via their
second part, in accordance with one or more of the embodiments described
above. The hold-down elements may be arranged both at the ends of a
housing and between or adjacent to the contact elements in the housing.

In a yet further embodiment, the invention provides a connector
in which one or more contact elements are provided with a connection end
formed in accordance with the first part of the hold-down element
according to the invention. In a preferred embodiment of the electrical
connector, in which the contact elements are arranged in rows in the
housing, one or more of the row or rows of contact elements located
adjacent to a side wall of the housing are equipped, for surface-
mounting attachment, with connection ends extending outwards past the
relevant side wall, and the remaining row or rows of contact elements
are provided with connection ends in accordance with the first part of
the hold-down element according to the inventioen.

With a connector constructed in this manner, the problem of
connection ends, for surface-mounting techniques, lying close to one
another and extending sideways outside the housing, and the accompanying
increased risk of undesired mutual electrical connections, which plays
an important role particularly in the case of connectors having a
relatively small pitch distance, is effectively eliminated. Indeed, in
the case of a connector consisting of, for example, four rows of contact
elements, the innermost two rows may be provided with a press-fiﬁ
connection end as mentioned above, and the outermost rows may be
equipped with connection ends according to the surface-mounting
technique. Only these connection ends then have to project sideways from
the housing of the connector, with the result that the risk of undesired
mutual electrical connections is considerably smaller than in the case
of a connector all of whose connection ends project sideways. In the
embodiment according to the invention, furthermore, contact ends are
permissible having a larger surface area than in the case of a
corresponding connector according to the prior art, which may be of

_importance in connection with requirements relating to the permissible

current density in the contact elements, in particular in the case of
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conducti ng I use in an electrical connector according to the
i nventi on, [ onnection end provided with a first part in
accordance wth the first part of the hgld-down el enent according to the
I nvention. The invention is not restric?ed to application to connectors

and/ or connect or LN C | mensions (mniaturisation) and is
i1l ustrat ed%?ncgé?eeag érex{jg%ﬁ%q?%'t he following with reference to the

preferred enbodi Ressretiadhn iih ihelen RAFFIPle FiogBFfRckIfsuEN S CAPRRGTAMmL i
view of a pegiLhEedhechRRdLiRAbn&ts of the innermost rows for surface-mounting

attachment, and then to allow these to project inside the periphery of

conponent This %GEEMBGE;LR@P%& contact elenment nmade fromelectrically

the housing or to construct these connection ends as conventional
pin/hole connections. In the English-language specialist literature,
this is also known as the "through-mount" technique. However, this has
the disadvantage that visual checking of the solder connections made is
impossible or insufficient, whilst soldering of pin/hole connections
also requires a wave solder bath, which is impossible in combination
with connections according to the surface-mounting technique. This
problem does not arise in the case of the press-fit connections
according to the invention. Because only a limited number of rows of the
connector are provided with press-fit connection ends, a relatively
large surface area of, for example, a printed circuit board remains for
two-sided assembly thereof by means of the surface-mounting technique.

The invention is not restricted to application to connectors
and/or connectors with reduced dimensions (miniaturisation) and is
illustrated in greater detail in the following with reference to the
preferred embodiments shown in the drawing.

Figure 1 shows a diagrammatic view of a preferred embodiment of
the hold-down element according to the invention.

Figure 2 shows a diagrammatic side view of the hold-down element
according to Figure 1.

Figure 3 shows, on an enlarged scale, a diagrammatic sectional
view of a portion of the hold-down element according to Figure 1, in the
mounted state. '

Figure 4 shows a diagrammatic side view of the mounted hold-down
element according to Figure 3.

Figure 5 shows a diagrammatic view of a further embodiment of the
hold-down element according to Figure 1.

Figure 6 shows a diagrammatic view of yet a further embodiment of
the hold-down element according to the invention.

Figure 7 shows a diagrammatic side view of the hold-down element
according to Figure 6.

Figure 8 shows a diagrammatic view of yet a further embodiment of
the hold-down element according to the invention.

Figure 9 shows a diagrammatic sectional view of the hold-down

T ENY
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t he hol Thisdasens beRBlacaccording to the invention. Figure-2 shows a

di agra of the hol d-down el enent ‘according to Figure 1.
Figure 3 QNIH enl arged scal e, a diagrammatic sectional view of a
portion wn el enent according to Figure 1, in the nounted

state. Figure 4 shows a diagrammtic si’lde vi ew of the nounted hol d- down
el ement according to Figure 3, Figure shows di agrammtic_.vie a
further enbdERRHECEITHAB q‘?of’c?“ﬂ%% ) 29%&“%%‘%0# ﬁ%g”fda i # %

electrical or electronic component.

Figure 10 shows a diagrammatic sectional view of an electrical
connector provided with hold-down elements according to the invention.

Figure 11 shows a diagrammatic sectional view along the line XI-
XI in Figure 10.

Figure 12 shows, on an enlarged scale, a view of a portion of a
substrate provided with mounting openings for mounting hold-down
elements according to the invention therein.

Figure 13 shows a diagrammatic top view of an embodiment of a
connector provided with contact elements having connection ends in
accordance with the first part of the hold-down element according to the
invention.

Figure 14 shows, on an enlarged scale, a diagrammatic sectional '
view along the line XIV-XIV in Figure 13.

Figure 15 shows a diagrammatic view of a contact element provided
with a connection end according to the first part of the hold-down
element according to the invention.

Figure 16 shows a diagrammatic sectional view of two connectors,
according to Figure 13, mounted opposite each other on a substrate.

In the preferred embodiment of the invention, shown in Figure 1,
the hold-down element according to the invention is indicated overall by
the reference numeral 1. The first part or substrate part 2 to be
inserted into a mounting opening has the shape of a plane elongate
board, with an approximately elliptical contour 3. On an end of the
first part 2, the elliptical contour 3 continues into a centring lip 4
and, on another end, into a second part or component part 5 for gripping
on a component to be mounted. In the embodiment shown, the second part 5

' has the shape of an elongate flat pin 6.

A lip—shapea member 7 projects from the first part 2 at an angle
with respect to the plane thereof, see Figure 2. This lip-shaped member
7 is formed from the material of the first part 2 and is firmly
connected to the first part 2 in a resilient manner via an end 8
adjacent to the centring lip 4. The free end 9 of the lip-shaped member
7 is raised with respect to the plane of the first part 2 and is
adjacent to the transition of the first part 2 and the second part 5 of
the hold-down element 1.

The rectangular recess 10 arising from the manufacture of the

This is the repiacie. ~i . wiid

Date: 0 7 MAR 1997



Figure 6 shows a diagrammatic view of yet a further enbodi ment of the
hol d- dowThif $ Bogp dng to the invention. Figure 7 shows a diagrammti-c
si de view -I#pwn el ement according to Figure 6. Figure 8 shows a
di agr ammat| [ a further enbodi nent of the hol d-down el enent
according to the 1nvention. Figure 9 sRgws a di agrammtic sectional view of
the hold-down This is the replacenent sheet Date:

lip-shaped member 7 in the first part 2 is positioned with respect to

the elliptical contour 3 of the first part such that the active flat
surface area of the first part 2 adjacent to the fixed end 8 of the lip-
shaped member 7 is narrowed in the width direction. In this manner, a
weakened area 11 is formed in the first part 2. This weakened area 11 .
forms a bend or fold line for bending or folding the first pért 2 under
the influence of a force in the longitudinal direction thereof.

In the embodiment of the hold-down element 1 shown, the second
part 5 is connected to the first part 2 with its longitudinal centre
line offset or shifted with respect to the longitudinal centre line of
the first part 2. In this manner, a step or shoulder 12 is formed for
gripping on a component to be mounted. Preferably, the hold-down element
1 as a whole is formed by punching, or the like, from a blank of metal.
The action of the hold-down element 1 is illustrated in greater detail
with reference to Figure 3 and 4.

When mounting the hold-down element 1, the centring lip 4 ensures
that the first'part 2 is positioned correctly with respect to a mounting
opening 14 in a substrate 13. The lip-shaped member 7 is inserted in the
mounting opening 14 via, first, its fixed end 8. Because the lip-shaped
member 7 is connected to the first part 2 in a resilient manner, the
latter will have a relatively small influence on the required mounting
force during mounting of the hold-down element 1.

The first part 2 and the circular-cylindrical mounting opening 14
of the substrate 13 are accurately dimensioned within wide limits. The
partially elliptical contour 3 of the first part 2 meéns that the
frictional force between the substrate 13 and the first part 2 during
mounting thereof gradually increases so that an increasing mounting
force is necessary in order to insert the first part 2 further into the
mounting opening 14. When the mounting force is greater than the force
which the weakened area 11 can withstand, the first part 2, as
envisaged, will diverge with respect to the plane thereof. Also, under
the influence of the transverse force exerted by the raised member 7 on
the first part 2, the latter will diverge in a direction which is
opposite to the direction of the raised member 7.

Figure 4 clearly shows that, in the mounted state of the hold-
down element 1, the first part 2 grips onto the wall ‘15 of the mounting
opening 14 both with its divergent or weakened area 11 and with the free

end 9 of the lip-shaped member 7. Because, in this case, the first part
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9 elenent according to Figure 8, in the nounted state in .a. housing of an

el ectrical or electronic conpenent. Figure 10 shows a di ad}; s Been Replaced
sectional view of an electrical connector provided with ho H”lb“ﬁts
according to the invention. Figure 11 shows a diagrammtic w
along the line XI- XI in Figure 10. Fi gUre 12 shows, on an enl arged scal e,

a view Qf az’%?ééldggeég;eg a certain curving in the width direction, as

illustrated in Figure 3 with the deformation of the recess 10, a three-
legged, or, respectively, three-point, desired, stable, centred gripping
is produced on the wall 15 of the mounting opening 14.

On exerting a force on the first part 2 in the direction of the
second part 5 thereof, in order to remove the first part 2 from the
mounting opening 14, the free end 9 of the lip-shaped member 7 will more
firmly engage the wall 15 of the mouhting opening 14, with the result
that the lip—éhaped member 7 is forced in the direction which is
transverse to the plane of the first part 2. However, a force is
simultaneously exerted in the opposite direction by the divergent
portion 11, which results in a still more powerful gripping onto the
substrate 13, or, respectively, the wall 15, of the mounting opening 14.

However, removal of the first part 2 from the mounting opening 14
is easily possible if the lip-shaped member 7 is pushed away from the
wall 15 by means of an accessory, such as a pin (not shown), inserted
from the centring lip 4 in the mounting opening 14. This is unlike hold-
down elements equipped with teeth or the like, which bite into the
material of the substrate.

Clearly, the first part 2 may be weakened in various ways, for
example by providing a plurality of slots, incisions and the like in
both the transverse and longitudinal direction of the hold-down element.
As a result of this, a divergence may be established which matches the
shape of a mounting opening. Also, a plurality of lip-shaped members or
other suitable members, for the purpose of z clamping fitting in a
mounting opening, may project from the surface of the first part 2. For
example, bowl-shaped bulges.

The gripping of the weakened area 11 onto the wall 15 of the
mounting opening 14 is produced oﬁly at the moment when the first part 2
has more or less arrived at its final position in the mounting opening.
In the case of a through-metallised mounting opening 14, that is to say
a mounting opening 14 whose wall 15 is provided with an electrically
conducting layer, the portion 11 in this case grips onto a still
undamaged portion of the metal layer. Unlike, for example, hold-down
elements provided with teeth which bite into the substrate, the hold-
down element according to the invention also gives rise to a
considerably better and more reliable electrical connection, for example

for the purposes of earthing or screening or contact.
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substrate provided with nmounting openings for nounti n hoI d down el enent s

according to the invention therein. Figure 13 shows ER?PlaPde Vi ew
of an enbodi nent of a connector provided with cont act

connection ends in accordance with the first part of t Ierrent
according to the invention. Figure 14 shq\Qs on an enl arged scal e

di agrammatic sectional view along the linég XIV-XIV in Figure 13. Fi gure 15
shows a di agr ammalgl Cudle @60 knd LAN AL HoPLPLeedtiON] M ! Bnd SORARAL T O

end according to Irst part o
portion 11 presses the lip-shaped member 7 against the wall 15 of the

mounting opening 14, a holding action is achieved which, during the an-
ticipated service life, can effectively take up variations in the
dimensions of the interacting parts, occurring as a result of
temperature influences and ageing. |

In order to keep the second part 5 of the hold-down element 1 in
engagement with a component, it can, for example, be embedded firmly in
the material of the housing of the component. Also, latch means, which
are known per se, for receiving the second part 5 in a clamping manner
in the housing may be provided. In order to support gripping onto a
component, the hold-down element 1 is, in a further embodiment, as shown
in Fig. 5, provided with a semi-bowl-shaped bulge 16 on the transition
area between the first part 2 and the second partls.

An effective gripping onto the housing of a component is achieved
by constructing the second part 5 flat and in a pin shape. After
inserting the second part 5 in a, for example, slot-shaped opening of a
housing, this part 5 can, for example, be turned at its end through a
quarter turn, whereby a strong gripping onto the housing is achieved. In
this way, the step 12 rests against the housing in order to exert a
mounting force on the first part 2 for its insertion in a mounting
opening.

The active surface area of the step 12, with which the latter
lies against a housing, may be increased by positioning the flat, pin-
shaped second part 5 with its plane transverse to the plane of the first
part 2, as shown in Figure 6. In this embodiment, two steps 18, 19 are
formed which are offset in the longitudinal direction of the hold-down
element 17. Figure 7 shows a side view of the hold-down element 17,
clearly illustrating the mutual positioning of the planes of the first
and second part 2, 5.

When a sure cleaning action on a metallising layer in the
mounting opening 14 has to be carried out in order to remove soiling or
corrosion layers, it can be advantageous to position the lip-shaped
member 7 so it is shifted, that is to say asymmetric, with respect to
the longitudinal centre line of the first part 2. This is as shown
diagrammatically in Figure 6 by means of the broken lines 20. During
insertion of such a hold-down element in the mounting opening 14, the

first part 2 will undergo a certain rotation, similar to a screw thread
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el ement according to the invention. Figure 16 shows—a—diagrammatic—
secti.onal view of two connectors, according to Fi guren;igshegmkg};e@,fkegp@@m te-

each other on a substrate. In the preferred enbodi nent :
shown in Figure 1, the hol d-down el enent according to t@ﬂ“%;ﬂﬂjﬁﬂl

I ndi cated overall by the reference nunE‘r.;;\I 1. The first rate
part 2 to be inserted into a nounting opening has the shape of a pl ane

el ongat e boafideniint N 135 ARREEHBEIA! ¥reihl Likly 681169 HBH 11 s FaRE D Of
the first part 2, the elliptical contour 3 continues into a centring lip 4
and, on anotifereteddising @Ygr WAt pEre 6F TARPGIRERISEEFICaS $antaghi ppi ng

with the advantages as mentioned above.

Figure 8 shows a yet further embodiment of a hold-down element 21
according to the invention, with a second part 22 provided with two lips
23 which, in the mounted state, are able to engage the housihg of an
electrical or electronic component. The first part 2 of the hold-down
element 21 is constructed in accordance with the embodiments mentioned
above, .

Figure 9 shows a side sectional view of the hold-down element 21
according to Figure 8, in which the lips 23 grip behind a ridge 25
formed in a housing 24 of a component. The second part 22 is received,
in this case, in a narrow, rectangular opening 26 of the housing.

Figure 16 shows an embodiment of a connector 30 provided with
hold-down elements 1 according to Figure 5, for mounting on a substrate.
The connector comprises a housing 31 made, for example, from plastic, in
which contact elements 32 made from an electrically conducting material
are provided. In the embodiment shown, the contact elements 32 are
provided with contact ends 33 for surface-mounting attachment on a
substrate. The hold-down elements 1 project alternately on either side
of the housing 31 between the contact ends 33. For fastening the flat,
pin-shaped second part 5 of the hold-down element 1 in the housing, it
is received in a rectangular opening in the housing and bent at right
angles at its free end 34.

Figure 11 shows a sectional view along the line XI-XI in Figure
10. Gripping of the hold-down element with its step 12 and bulge 16 can
readily be discerned.

Figure 12 shows a view of a portion of a printed circuit board 35
for mounting the connector 30. Small connection planes 36 made from
electrically conducting material are arranged on the board 35 for
connecting the connection ends 33 of the contact elements 32. Tracks 37
made from electrically conducting material project between the small
connection planes 36 and connect to through-metallised mounting openings
38 for receiving the hold-down elements in an electrically conducting
manner, for the purposes of screening and earthing. If desired, the
hold-down elements may be soldered in the relevant mounting opening or
be attached by means of electrically conducting glue. By way of example,

the Figure shows only one mounting opening 38.
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on a conponent to be nounted. In the enbodi ment ShO\_Nn Tﬁﬁ&ﬁ QQQR&%&
P

has the shape of an elongate flat pin 6. A |lip-shaped
fromthe first part 2 at an angle with respect to the see
Figure 2. This |lip-shaped nenber 7 is formed fromthe first
part 2 and is firmy connected to the fiidst part 2 in a re5|I|ent manner
via an end 8 adjacent to the centring |lip 4. The free end 9 of the

|'i p-shaped nmenbefFigquiesiy shoesl thettepr wigpeef ancenbodinginanet of fudtbefirst part 2
and is adj a%%ﬂﬁecttgr t4e ﬁd’v@ﬂé'én' efbrghed BBudingSht RA Wnién AU LNKsSEEONd part S

of the hol d-down el enén
contact elements 42 are accommodated. The outermost two rows of contact

elements 42 are provided with connection ends 43 for surface-mounting
attachment, which ends project outwards transversely to the long side
walls 44 of the housing 41. The contact elements 42 of the innermost two
rows are provided with connection ends 45 which are formed in accordance
with the first part 2 of the hold-down element 1, 21 described above.
This may be seen clearly in Figure 14 which is a sectional view along
the line XIV-XIV in Figure 13.

Because the connection ends of the contact elements 42 of the
innermost two rows of the connector 40 do not have to be constructed
sideways past the side walls 44,_the connection ends 43 may, if desired,
be constructed so as to be relatively wide, while preserving a
sufficient mutﬁal distance in order to avoid undesirable mutual
connections. This is especially important in the case of automatic
assembly of printed circuit boards having components of miniaturised
dimensions, thus, for example, connectors 40 having a pitch distance of
1T mm or 1.27 mm.

Figure 15 shows a contact element 42, fitted in the connector
according to Figure 13, with a connection end 45 in accordance with the
first part of the hold-down element according to the invention, and a
contact end in the form of a socket 46. Of course, the contact end may
also be constructed as a plug.

Fig. 16 shows, finally, two connectors 40 positioned opposite
each other and mounted on a printed circuit board 47. The contact ends
45 of the contact elements 42 grip, in this case, onto through-
metallised walls 49 of mounting openings 48 in the board 47, whilst the
contact ends 43 of the outermoet rows of contact elements 42 grip onto
small contact planes 50 on the respective surfaces of the printed
circuit board 47.

This sectional view clearly shows that, by means of suitable
positioning of the innermost rows of contact elements 42, only a small
flat surface is lost for surface-mounting techniques, in the present
case the flat surface lying under the two connectors 40 which, in
practice, will be virtuall§ no disadvantage.

Naturally, the invention is not restricted éo the embodiments

shown and to application in a connector. The hold-down element may
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The rect ahgul ar recess 10 arising fromthe manuf acture--ef—the—10" :
| i p- shaped nenber 7 in the first part 2 is positionegd .w PAtehlade® t he
elliptical contour 3 of the first part such that the 3 ﬁ%ﬁiﬁ

area of the first part 2 adjacent to the fixed end 8 \mmméggge

menber 7 is narrowed in the width direction. In this ned

area 11 is forned in the first part 2. TRiss weakened area 11
essentially be used for mounting a random component on a substrate,
particularly if a small mounting force is required, as with components
having miniaturised dimensions. If the connection ends of a component,-
for example the connection ends of the contact elements of a connector
are designed for pin/hole solder mounting, each contact end may be
provided with a first part according to the hold-down elemenf of the

invention.
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forms a bend or fold line for bending or folding the first part 2 under the
i nfluence of a force in the longitudinal direction thereof. In thé
enbodi ment of the hol d-down el ement 1 shown, the seconnlspmetHaEBéeaRmﬂEct ed

to the first part 2 with its longitudinal centre line o
Wi th respect to the |ongitudinal centre |jne of theflr thIS
manner, a step or shoulder 12 is f or med Yor gri ppi ng on 0 be

nmounted. Preferably, the hol d-down ele yo 8S @ whol e |s formed by
punching, or the like, froma blank of . The action of the hol d-down
el ement 1 ist.ill usidatoed élemgniedberhodéing hn wilebtoighkrepdler ebedtirguie 3 and
4' component onto a substrate, particularly for mounting a connector onto a
printed circuit board, comprising a first part for engaging the
substrate and a second part for engaging the component to be mounted,
which first part has an essentially flat, elongate shape pro&ided with
means for engaging in a clamping manner in a mounting opening of the
substrate, said means comprise a member which is raised with respect to

the plane of the first part, characterised in that the first part being

constructed so as to be weakened in an area which is offset with respect
to the raised member, so that the first part, under the influence of a
force exerted thereon during the insertion of the hold-down element in a
mounting opening, can diverge in the opposite direction to the raised
member and can engage the substrate by means of the divergent portion in
the mounting opening.

2. Hold-down element according to Claim 1, wherein the first part is
constructed so as to be weakened in an area which is offset in the
longitudinal direction thereof with respect to the raised member, so
that the first part is able to bend or fold under the influence of a
force in the longitudinal direction.

3. Hold-down element according to Claim 1, wherein the raised member
is shifted with respect to the longitudinal centre line of the first
part.

4, Hold-down element according to Claim 1, wherein the first part is
constructed so as to be weakened by means of the provision therein of at
least one recess.

5. Hold-down element according to Claim 4, wherein the raised member
is lip-shaped and extends from ﬁhe first part at an angle with respect
to the plane thereof, with one end fixedly connected to the first part
in a resilient manner and one raised free end, which free end can engage
in a mounting opening on the substrate, the first part being provided
with a recess near the fixed end of the lip-shaped member.

6. Hold-down element according to Claim 5, wherein the lip-shaped
member is formed from the material of the first part such that a recess
is made therein, the first part being constructed so as to be narrower
in the width direction near the fixed end of the lip-shaped member.

7. Hold-down element according to Claim 6, wherein the first part is

provided with an approximately partially elliptical contour, with a
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When fount | ng the hol d-down el ement 1, the centring lip 4 ensures that the
first.part 2 is positioned correctly with respect to

I
fi 3 2 Begn 8epdiaédng 14
in a substrate 13. The |ip-shaped nmenber 7 is inserte ng
opening 14 via, first, its fixed end 8. Because the I|i #’%r 71is
connected to the first part 2 in a resil'x?nt manner, the latter w have a
relatively small influence on the required nounting force during nounting

of the hol d- . ng 1 f. -par I neu eyl J-nged cal
nmount i ng ope%?%l%lelgg { rec%nygg? rlg% %Etfgaaérfeglé%ggf%?gﬁe &?é?@?ﬁ%ﬁg €\n§étnhi n
wide |imts. ihe partially elliptical contour 3 of the first part 2 neans

that the 8. Hold-down element according to Claim 1, wherein a step is formed
near the transition between the first and the second part, for gripping
onto a component to be fastened. _
9. Hold-down element according to Claim 8, wherein the second part
is constructed to be pin-shaped and the step is formed as a result of
the second part being connected to the first part with its longitudinal
centre line offset with respect to the longitudinal centre line of the
first part.
10. Hold-down element according to Claim 9, wherein the second part
has a flat elongate shape and the planes of the first and second part
are located transversely with respect to each other.
11. Hold-down element according to one or more of the preceding
claims, wherein the second part is provided with a latch member for
holding a hold-down element in a housing of a component.
12. Hold-down element according to Claim 11, wherein said latch
member comprises at least one lip or bulge which projects with respect
to the plane of the second part.
13. Hold-down element according to Claim 1, wherein the first part is
provided with a plurality of raised members and a plurality of weakened
areas interactin§ therewith. '
14. Hold-down element according to Claim 1, produced, as a whole,
from a metal blank.
15. Electrical connector, comprising a housing made from electrically
insulating material provided with one or more contact elements made from
an electrically conducting material, one or more hold-down elements
being received in the housing via their second part, in accordance with
one or more of the preceding claims.
16. Electrical connector according to Claim 15, wherein the hold-down
elements are arranged between the contact elements in the housing.
17. Electrical connector according to Claim 15, provided with at
least one hold-down element, wherein the hold-down element is received
via its second part in a rectangular opening in the housing.
18. Electrical connector according te Claim 15, wherein one or more
contact elements, provided with connection ends, are equipped with a
first part in accordance with the hold-down element according to one or

more of Claims 1 to 14 inclusive.
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frictional force between the substrate 13 and the flmg th‘fi‘ht gee

mounting thereof gradually increases so that an incre ck orce
IS necessary in order to insert the first part 2 furtiﬂl HM unting
opening 14. \Wen the nounting force is greater than t t he
weakened area 11 can withstand, the firstgpart 2, as envisaged, wll
diverge with respect to the plane thereof. Al so, under the influence of the

transverse foé%ce El(e}:ttechlbyoﬁdeet¢xaiasmjrdmgrﬁercmimn1&,hehézieliattl'pamntaptt he

latter wll Q%%m%hgg d %rgh&egﬂ{xear%"”i C Bnd %ogﬁﬂﬁsién% Bﬁ dol€ ¥ Eg&&-'oQ”oxOf

the raised ne shows t e nounted state of
t he hol d- rows of contact elements located adjacent to a side wall of the housing

being equipped, for surface-mounting attachment, with connection ends
which extend outwards past the relevant side wall, and the remaining row
or rows of contact elements being provided with connection ends having a
first part in accordance with the hold-down element according to one or
more of Claims 1 to 14 inclusive.

20. Electrical and/or electronic component, in particular a contact
element made from electrically conducting material for use in an
electrical connector according to one or more of Claims 15 to 19
inclusive, comprising a connection end provided with a first part in
accordance with the hold-down element according to one or more of Claims

1 to 14 incluéive.
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down elenent 1, the first part 2 grips onto the wall 15 of the nounting
openi ng 14 both with its divergent or weakened area 11 and with the free
end 9 of the |ip-shaped nenber 7. Because, in this case, the first part

2 al so undergoes a certain curving in the width direction, as illustrated
in Figure 3 with the deformation of thggecess 10, a three- |egged, '
respectively, three-point, desired, stable, centred gripping is produced on

the wall 15 of the npuahi RERRPEPERENE4FOR ELECTRICAL AND/OR
ELECTRONIC COMPONENTS

ABSTRACT

Hold-down element (1) for holding, in a clamping manner, an
electrical and/or electronic component, such as a connector, onto a
substrate. The hold-down element (1) comprising a first part (2) for
engaging the substrate and a second part (5) for engaging the component
to be mounted. The first part (2) having an essentially flat, elongate
shape provided with a member (7) which is raised with respect to the
plane of the first part (2). The first part (2) being constructed so as
to be weakened in an area (11) which is offset with respect to the
raised member (7), so that the first part (2), under the influence of a
force exerted thereon during the insertion of the hold-down element (1)
in a mounting opening, can diverge in the opposite direction to the
raised member (7) and can engage, in a clamping manner, the substrate by
means of the divergent portion in the mounting opening. The hold-down

element (1) may also be used as the connecting end of a component.
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On exerting a force on the first part 2 in the direction of the second part
5 thereof, in order to rempove the first part 2 fromthe no##tihg opening
14, the free end 9 of the |ip- shaped menber 7 will nore flrnfy engage t he
wal | 15 of the nounting opening 14, with the result that the |ip-shaped
menber 7 is forced in the dlrectlon whi ch is transverse to the plane of fhe
first part 2. However, a force i's si mli% aneously exerted in the opposite

direction by the di vergent portion 11, which results in a still more
poverful gripping ofO&DrROWN, ELEMENT FoR EPEi$$%§AE~AﬂQA®R the wall 15, of
the nounting opening 14. HoweRRRCSTRAHG HOM5O Stirst part 2 fromthe

nounti ng openi ng 14

ABSTRACT

Hold-down element (1) for holding, in a clamping manner, an
electrical and/or electrdnic component, such as a connector, onto a
substrate. The hold-down element (1) comprising a first part (2) for
engaging the substrate and a second part (5) for engaging the component
to be mounted. The first part (2) having an essentially flat, elongate
shape provided with a member (7) which is raised with respect to the
plane of the first part (2). The first part (2) being constructed so as
to be weakened in an area (11) which is offset with respect to the
raised member (7), so that the first part (2), under the influence of a
force exerted thereon during the insertion of the hold-down element (1)
in a mounting opening, can diverge in the opposite direction to the
raised member (7) and can engage, in a clamping manner, the substrate by
means of the divergent portion in the mounting opening. The hold-down

element (1) may also be used as the connecting end of a component.

FIGRE 1.
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Is‘easily possible if the |ip-shaped nenber 7 -ts- p
15 by nmeans of an accessory, such as a pin (nom_,' Lo T AS ed

‘centring lip 4 in the nounting opening 14. Th Syl '-Pke”ﬁde "d Hisce 5.
el ements equipped with teeth or the Iike, which: balEE)nt orage .- fralepizaf -
the substrate. Cearly, the first part 2 may ha? weaKiasey - I"q—*ﬁv@aﬁ?@us“ﬁmyé
for exanple by providing a plurality df slots] ¥ Adsteicons - pagddt Aetol pdgedin.
both the transverse and | ongitudi nal di rection of the hol d-down el enent.

a result of this, a divergence may be est ablilshedraiicmomtpresi® e shape

of a MUNtyi.Ag-RRE H13Hent NS 018180 R dnlY o0 k1 Ld T ort BB HodHEAPET S 0T

_.._%..m U

The invention relates to a hold-down element for holding an
electrical and/or electronic component onto a substrate, particularly
for mounting a connector onto a printed circuit board, comprising a
first part for engaging the substrate and a second part for engaging the
component to be mounted, which first part has an essentially flat,
elongate shape provided with means for engaging in a clamping manner in
a mounting opening of the substrate, said means comprise a member which
is raised with respect to the plane of the first part.

Many different embodiments of hold-down elements of this type are
known from the prior art.

Buropean ﬁatent Applications 0,366,964 and 0,497,554 describe
hold-down elements of a first type in which the first part, to be
received in a mounting opening, is provided with retention hooks or
retention teeth, which, in the mounted state, provide the required force
for securing the respective component to the substrate by biting inte
the wall of the mounting opening.

Hold-down elements of this type can be used only for mounting
components on substrates having such a structure that the relevant
retention hooks or retention teeth can bite into it. When mounting on
glass substrates, such as, for example, the substrate of a liquid-
crystal-display device, such hold-down elements cannot generally be
used. For this purpose, in practice, use is made of hold-down elements .
of a second type whlch engage in a clamping manner in a mounting opening
of the substrate. A hold-down element of this type is, for example,
described in US Patent Specifications 3,954,242 and 5,145,4011

The hold-down element known from US Patent Specification
4,538,878 is rather a combination of said first and second type.

Hold-down elements provided with retention hooks or retention
teeth must be constructed in a relatively robust manner so that they can
withstand the relatively powerful force required for inserting them into
a mounting opening. It should also be borne in mind that these hold-down
elements.have to have large dimensions such that they also provide a
sufficient mounting force in mounting openings whose dimensions are
subject to a relatively high tolerance, for example of the order of
magnitude of 5 to 10%. Clearly, the mounting force is highest in the
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ot her suitable nenbers, for the purpose of a clanping fitting in a nounting
opening, may project fromthe surface of the first part 2. For exanple,
‘bowl - shaped bul ges. The gripping of the weakened area 11 onto the wall 15
of the mounting opening 14 is produced only at the nonent when the first
part 2 has nore or less arrived at its final position in the nmounting
opening. In the case of a through-metatlised nmounting opening 14, that is
to say a mounting opening 14 whose wall 15 is provided with an electrically
conduct i ng®155y8F moppEngot W&ﬁ‘dffﬂlef}ef‘?ﬁ%"ﬁa@éab’r"ﬁb% 13589 s42¢ti% P undanmaged
portion of mduneimgebpaéningywtiich [ nisi kKereshiDE o€ XuIpkahcehOlgd réiMively small.

Hold-down alements which are to be mounted in a clamping manner
in a mounting opening are generally constructed so as to be relatively
wide, in order to provide the required fastening power, such as, for
example, the.hold-down element disclosed in the above mentioned US
Patent Specification 5,145,407,

In view of preéent-day attempts to achieve a reduction in the
scale (miniaturisation) of electronic components, which, for example,
include attempts at achieving connectors having a pitch distance between
the contact elements of, for example, 1 mm or 1.27 mm, with the
relatively thin-walled housing associated therewith, hold-down elements
provided with retention'hooks or retention teeth are unsuitable owing to
the risk of damége to the housing resulting from the relatively high
mounting forces exerted hereon during mounting.

Owing to their size, wide hold-down elements are unsuitable for
being received between contact elements placed close to one another,
which is the case, for example, with connectors which have to be mounted
adjacent to one another without position loss ("end-to-end stackable").

The invention is therefore based on the provision of a hold-down
element which is particularly suitable for use with electrical or
electronic components of reduced dimensions (miniaturised components).

_ To this end, the invention provides a hold-down element in which
the said means, for engaging onto the substrate, the first part, to be
received in a mounting opening, being constructed so as to be weakened
in an area which is offset with respect to the raised member, so that
‘the first part, under the influence of a force exerted therebh during
the insertion of the hold-down element into a mounting opening, can
diverge in the opposite direction to the raised member and can engage
the substrate by means of the divergent portion in the mounting opening.

Owing to its essentially flat shape, the first part of the hold-
down element according to the invention, to be inserted into a mounting
opening, can extend, for example, between the contact elements of a
miniaturised connector without the risk of undesired electrical
connections between adjacent contact elements or the connection ends for
the connection of an electrical circuit wiring thereof.

The first part having the raised member must have a size with
respect to the mounting opening such that, when it is mounted,
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el ements provided with teeth which bite into the substrate, the hold- down
.element according to the invention also gives rise to a considerably better
and nore reliable electrical connection, for exanple for the purposes of
earthing or screening or contact. 12 By nmeans of the additional force
effect wwth which the divergent portion 11 presses the |ip-shaped nenber 7
against the wall 15 of the 3

sufficient mechanical resistance is encountered, which imposes a
mounting force such that the first part is brought to the location of
the weakened area therein as far as the intended divergence. Owing to
the lack of elements having to bite into the material of a substrate, a
considerably smaller force is required for inserting the hold-down
element according to the invention in a mounting opening and, as a
consequence, there is a considerably lower degree of mechanical load on
the housing of a component during mounting thereof than is the case with
hold-down elements of the above menticned first type.

The divergence of the hold-down element which is achieved by
means of, according to the invention, selectively weakening the first
part of the said hold-down element, to be received in the mounting
opening, provides an additional fastening action supporting the raised
member. The divergence of the first part holds the raised member rigidly
against the wall of the mounting opening, as a result of which
differences in tolerance in the mounting opening have a negligible
effect on the mounting force to be achieved.

Because the first part of the hold-down element according to the
invention makes contact via its divergent portion with the wall of the
mounting opening after the first part has been inserted therein, in the
case of through-metallised mounting openings a more reliable electrical
contact is achieved between the hold-down element and the metal layer of
the mounting opening than with the known hold-down eiements. In fact, in
the latter case, those parts of the hold-down element which provide the
mounting force slide over the metal layer of the mounting opening during
mounting. This results in a portion of the relatively thin metal layer
being scraped off, which has an unfavourable effect on the electrical
connection to be achieved between the hold-down element and the metal
layer, for example for the purposes of earthing. The hold-down element
is consequently also very suitable as a connection end for an electrical
or electronic component in order to bring about the electrical
connection of the relevant component with a circuit wiring. Electrical
connections of this type are also referred to by the term "press-fit" in
the English-language specialist literature.

In contrast to a hold-down element which engages a substrate by
biting into it, the additional clamping action provided by the divergent
portion of the hold-down element according to the invention also means

that changes occurring in the shape or dimensions of the mounting
Th%istheremacementshe?i
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nmount i ng opening 14, a holding action is achieved which, during the an-
ticipated service life, can effectively take up variations in the
"di nensions of the interacting parts, occurring as a result of tenperature
i nfluences and ageing. In order to keep the second part 5 of the hol d-down
element 1 in engagenent with a conponent, it can, for exanple, be enbedded
firmy in the material of the housind of the conponent. Al so, |atch neans,
whi ch are known per se, for receiving the second part 5 in a clanping
manner i PPETARI hEAQSI G PR due §9r beArgsaturenvanidbionse dnrppdrihegfargprsty onto a
conponengerviBe 118k d-3eVekeFRRt makchéd. in a further enbodi ment, as shown
By causing the first part to diverge in the opposite direction to
the raised member, a centring action of the hold-down element with
respect to the mounting opening is also achieved, which is particularly
advantagecus in those applications where accurate positioning of the
component with respect to the substrate is desired. The position of the
weakened area with respect to the raised member determines the manner in
which the first part diverges in the mounting opening. A weakening
extending in the longitudinal direction of the first part will result,
when mounting the hold-down element according to the invention in a
cylindrical mounting opening, in a more or less partially cylindrical
divergence of the first part. By suitably weakening the first part at
various positiohs, the divergence can be affected in such a manner that
a, for example, arbitrary contour of a mounting opening can be matched.
In the preferred embodiment of the hold-down element according to
the invention, the first part is constructed so as to be weakened in an
area which is offset in the longitudinal direction thereof with respect
to the raised member, so that the first part is able to bend or fold
under the influence of a force in the longitudinal direction.
By suitably choosing the dimensions of the first part, the raised
member and the position and dimensions of the weakened area in the first
part, a desired accurate centring of the hold-down element with respect
to the mounting opening can be achieved. Because the raised member and
the bent or folded portion engage the substrate at various levels,
viewed in the longitudinal direction of the mounting opening, it is
poésible to bring about a stable attachment similar to a three-legged
gripping. '
It has been shown that, by shifting the fitting of the raised
member with respect to the longitudinal centre line of the first part,
it is possible to achieve a spiral-type or helical-type gripping in the
mounting opening. This is, for example, desirable if dirt bresent on the
metallising layer of a mounting opening has to be removed in order to
achieve a desired electrical contact. '
The weakening of the first part in accordance with the invention
can be achieved by selectively varying the thickness thereof. A
.weakening which is relatively simple in terms of aoperating technique can

be brought about by selectively making one or more recesses in the first
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in"Fig. 5 provided wwth a sem -bow -shaped bulge 16 on the transition area
between the first part 2 and the second part 5. An effective gripping onto
t he housi ng of a conponent is achieved by constructing the second part 5
flat and in a pin shape. After inserting the second part 5 in a, for
exanpl e, sl ot-shaped opening of a housing, this part 5 can, for exanple, be
turned at its end through a quarter turn, whereby a strong gripping onto
the housing is achieved. In this way, the step 12 rests agai nst the housing
in orderP#o-exert a nmounting force on the first part 2 for its insertion in
a nounti ng openithg.preferred embodiment of the hold-down element according to

the invention, the raised member is lip-shaped and extends from the
first part at an angle with respect to the plane thereof, with one end
fixedly connected to the first part in a resilient manner and one raised
free end, which free end can engage in a mounting opening on the
substrate, the first part being provided with a recess near the fixed
end of the lip-shaped member.

A hold-down element constructed in this manner is inserted via,
ﬁirst, the fixed end of the lip-shaped member, into the mounting
opening. Because the lip-shaped member is constructed to be resilient, a
relatively small force suffices to this purpose. As a result of the
higher mounting force, during the insertion of the first part in the
mounting opening, in order to overcome the increasing frictional force,
a point will be reached at which the first part diverges and the 1ip-_
shaped member is rigidly held against the wall of the mounting opening.
If a force is now exerted on the hold-down element in the direction of
removal from the mounting opening, the lip-shaped member tends to move
in the direction which is transverse to the plane of the first part,
which not only results in a more powerful engagement of the lip-shaped
member on-the wall of the mounting opening, but also gives rise to a
greater divergence, or bending or folding, respectively, of the first
part, which results in a further increase of the clamping force in the
mounting opening. Clearly, a desired firm mounting force is achieved
with this actien.

In an embodiment which is advantageous from a production
téchnique standpoint, the lip-shaped member is formed from the material
of the first part such that a recess is made therein, the first part
being constructed so as to be narrower ih'the width direction near the

' fixed end of the lip-shaped member. By further giving the contour of the
first part a suitable shape, sure control may be afforded at that point.
where this diverges, during insertion thereof into a mounting opening.

In the preferred embodiment 6f the'hold-down element according to
the invention, the first part is provided with an approximately partial-
ly elliptical contour, with a centring lip for centred insertion of the
first part in a mounting opening. The centring lip ensures correct
positioning of the first part with respect to the mounting opening
whilst the elliptical contour ensures that the point at which the first
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The active surface area of the step 12, with which the latter |ies against
a housing, may be increased by positioning the flat, pin- shaped second
part 5 with its plane transverse to the plane of the first part 2, as shown
in Figure 6. In this enbodinent, two steps 18, 19 are formed which are

of fset in the | ongitudinal direction_ of the hol d-down el ement 17. Fi gure 7

shows a side view of the hol d- down ePenent 17, clearly illustrating the
mutual PRgid koplls Ofs LofRb AR | Lﬁ%cfeue%t o0l o SEERAM AL ey o When a
sure cl eani ng act’ion metal [1si i e nnuntlng openi ng 14 has

to be caﬂ@@édHQGPﬂuP%Nder to renove 50|I|ng or
In a further embodiment of the hold-down element according to the

invention, a step is formed near the transition between the first and
the second part, for engaginé onto a component to be mounted. In order
to achieve a step or shoulder of sufficient size in hold-down elements
of relatively small dimensions, for use with miniaturised components,
the second part is constructed to be pin-shaped and is connected to the
first part with its longitudinal centre line offset with respect to the
longitudinal centre line of the first part.

A further enlargement in the plane of the step is achleved in a
yet further embodiment of the invention by providing the second part
with a flat elongate form and positioning the planes of the first and
second part transversely to each other. If desired, offset steps may be
formed in the longitudinal direction of the first part, on either side
of the longitudinal centre line, in order to establish as symmetrical as
possible an exertion of force on the first part during insertion thereof
in a mounting opening.

In order to hold the hold-down element firmly in a housing of a
component, the first and/or second part may, for example, be turned
through 90° after being inserted in an opening in the housing, or the
first part may be provided with further means for fastening in the
housing of a component. In this case, consideration may be given, inter
alia, to a resilient lip-shaped member or, for example, a (semi-) bowl-
shaped bulge or the like, formed from the material of the second part.
Other suitable fastening means are known per se from the prior art.

The hold-down element according to the invention may, as a whole,
be formed by punching or another suitable mechanical process from a
blank of metal, such as brass, stainless steel, phosphorus, bronze,
beryllium, copper, and the like. The hold-down element may be coated
with a layer of tin, lead, nickel, gold, silver or another suitable
alloy of electrically conducting material, in the event that the hold-
down element is to be connected, for the purposes of earthing or as a
contact or, respectively, connection end, in an electrically conducting
manner to a through-metallised mounting opening, if appropriate by means
of an additional soldering proces. If desired, the first part of the
hold-down element may be provided with a plurality of raised members and

a plurality of weakened areas interacting therewith, for example for use
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corrosion layers, it can be advantageous to position the |ip-shaped nenber
7 so it is shifted, that is to say asymetric, with respect to the
| ongi tudinal centre line of the first part 2. This is as shown
di agrammatically in Figure 6 by means of the broken |ines 20. During
insertion of such a hold-down elenent in the mounting opening 14, the first
part 2 will undergo a certain rotation, simlar to a screw thread 13

with substrates having specially shaped mounting openings.

The invention also relates to an electrical connector, comprising

a housing made from electrically insulating material provided with one

or more contact elements made from an electrically conducting material,

one or more hold-down elements being received in the housing via their

second part, in accordance with one or more of the embodiments described

above. The hold-down elements may be arranged both at the ends of a

housing and between or adjacent to the contact elements in the housing.

In a yet further embodiment, the invention provides a
connector in which one or more contact elements are provided with
a connection end equipped with a first part formed in accordance
with the first part of the hold-down element according to the
invention. In a preferred embodiment of the electrical connector,
in which the contact elements are arranged in rows in the
housing, one or more of the row or rows of contact elements
located adjacent to a side wall of the housing are equipped, for
surface-mounting attachment, with connection ends extending
outwards past the relevant side wall, and the remaining row or
rows of contact elements are prévided.with connection ends having
a first part formed in accordance with the first part of the

hold-down element according to the invention.
" 'With a connector constructed in this manner, the problem of

connection ends; for surface-mounting technigques, lying clese to one
anothe; and extending sideways outside the housing, and the accompanying
increased risk of undesired mutual electrical connections, which plays
an important fole particularly in the case of connectors having a
relatively small pitch distance, is effectively eliminated. Indeed, in
#he case of a connectoer conéisting of, for example, four rows of contact
élements, the innermost two rows may be provided with a press-fit
connection end as mentioned above, and the outermost rows may be
equipped with connection endé according to the surface-mounting
technique. Only these connection ends then have to project sideways from
the housing of the connector, with the result that the risk of undesired
mutual electrical connections is considerably smaller than in the case
of a connector all of whose connection ends project sideways. In the
embodiment according to the invention, furthermore, contact ends are
permissible having a larger surface area than in the case of a
corresponding connector according to the prior art, which may be of
_importance in connection with requirements relating to the permissible

current.density in the contact elements, in particular in the case of
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attachnment. This rotation wll brush away soiling fromthe surface of the
nmetallising layer and give rise to a desired electrical contact, with the
advant ages as nentioned above. Figure 8 shows a yet further enbodi nent of a
hol d- down el enent 21 according to the invention, with a second part 22
provided with two |ips 23 which, in the nounted state, are able to engage

the housing of an electrical or el ectroni ¢ conponent. The first part 2 of

the hol d-down el enent 21 is constructed in accordance with the enbodinents
menti oned agwelldd pewer oonmeetersa side sectional view of the hol d- down
el ement 21 Theoretically, it is also possible to manufacture the connection

ends of the contact elements of the innermost rows for surface-mounting
attachment, and then to allow these to project inside the periphery of
the housing or to construct these connection ends as conventional
pin/hole connections. In the English-language specialist literature,
this is also known as the "through-mount” technique. However, this has
the disadvantage that visual checking of the solder connections made is
impossible or insufficient, whilst soldering of pin/hole connections
also requires a wave solder bath, which is impossible in combination
with connections according to the surface-mounting technique. This
problem does not arise in the case of the press-fit connections
according to the invention. Because only a limited number of rows of
the connector are provided with press-fit connection ends, a relatively
large surface area of, for example, a printed circuit board remains for
two-sided assembly thereof by means of the surface-mounting technique.

The invention furthermore refers to an electrical or electronic
component, in particular a contact element made from electrically
conducting material for use in an electrical connector according to the
invention, comprising a connection end provided with a first part in
accordance with the first part of the hold-down element according to
the invention.

The invention is not restricted to application to connectors
and/or connectors with reduced dimensions (miniaturisation) and is
illustrated in greater detail in the following with reference to the
preferred embodiments shown in the drawing.

Figure 1 shows a diagrammatic view of a preferred embodiment of
the hold-down element according to the invention.

Figure 2 shows a diagrammatic side view of the hold-down element
according to Fiqure 1.

Figure 3 shows, on an enlarged scale, a diagrammatic sectional
view of a portion of the hold-down element according to Figure 1, in

. the mounted state.

Figure 4 shows a diagrammatic side view of the mounted hold-down
element according to Figure 3.

Figure 5 shows a diagrammatic view of a further embodiment of the
hold-down element according to Figure 1.

Figure 6 shows a diagrammatic view of yet a further embodiment of
the hold-down element according to the invention.

Figure 7 shows a diagrammatic side view of the hold-down element
according to Figure 6.

Figure 8 shows a diagrammatic view of yet a further embodiment of
the hold-down element according to the invention.

Figure 9 shows a diagrammatic sectional view of the hold-down
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according to Figure 8; in which the |lips 23 grip behind a ridge 25 forned
in a housing 24 of a conponent. The second part 22 is received, in this
case, in a narrow, rectangul ar opening 26 of the housing. Figure 10 shows
an enbodi ment of a connector 30 provided with hold-down elenents 1
according to Figure 5, for nounting on a substrate. The connector conprises
a housing 31 nmade, for exanple, frontplastic, in which contact el enents 32

made froman el ectrical condugti,ng..materia re proyi t he
enbodi'rre%}et%%gv\?ﬁc°fﬁ’é’gcg?\:t%8‘fme eRENES Hmé:% s%rag?'/ilae% %%?ﬁnécgﬁt%ct ends 33

for surf atestyboat iongelattamiinesvipanent. substrate. The hol d-down el ements 1
project alter gﬁ&ﬁjeyﬁ)@hg&é Qeﬁiaﬁfﬂﬁmtic sectional view of an electrical

connector provided with hold-down elements according to the invention.

Figure 11 shows a diagrammatic sectional view along the line XI-
XI in Figure 1b.

Figure 12 shows, on an enlarged scale, a view of a portion of a
substrate provided with mounting openings for mounting hold-down
elements according to the invention therein.

.Figure 13 shows a diagrammatic top view of an embodiment of a
connector provided with contact elements having connection ends in
accordance with the first part of the hold-down element according to the
invention.

Figure 14 shows, on an enlarged scale, a diagrammatic sectional '
view along the line XIV-XIV in Figure 13.

Figure 15 shows a diagrammatic view of a contact element provided
with a connection end according to the first part of the hold-down
element according to the invention.

Figure 16 shows a diagrammatic sectional view of two connectors,
according to Figure 13, mounted opposite each other on a substrate.

In the preferred embodiment of the invention, shown in Figure 1,
the hold-down element according to the invention is indicated overall by
the reference numeral 1. The first part or substrate part 2 to be
inserted into a mounting opening has the shape of a plane elongate
board, with an approximately elliptical contour 3. On an end of the
first part 2, the elliptical contour 3 continues into a centring lip 4
aﬁd, on another end, into a second part or component part 5 for gripping
on a component to be mounted. In the embodiment shown, the second part 5
has the shape of an elongate flat pin 6.

A lip-shaped member 7 projects from the first part 2 at an angle
with respect to the plane thereof, see Figure 2. This lip-shaped member -
7 is formed from the material of the first part 2 and is firmly
connected to the first part 2 in a fesilient manner via an end 8
adjacent to the centring lip 4. The free end 9 of the lip-shaped member
7 is raised with respect to the plane of the first part 2 and is
adjacent to the transition of the first part 2 and the second part 5 of

‘the hold-down element 1.
The rectangular recess 10 arising from the manufacture of the
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of "t he housing 31 between the contact ends 33. For fastening the flat,
pin-shaped second part 5 of the hold-down elenent 1 in the housing, it is
received in a rectangul ar opening in the housing and bent at right angles
at its free end 34. Figure 11 shows a sectional view along the Iine Xl-Xl
in Figure 10. Gipping of the hold-down element with its step 12 and bul ge
16 can readily be discerned. Figure 18 shows a view of a portion of a
printed cjrcuit board 35 for nounting the connector 30, Small connection

pl anes 36-iRathered SIEPRERCt +1 ERE| V’éBrRﬁff&t? i§ PRsEEIPREe WitD ZPFRERbEP on t he

board 35 #herelliptical contour 3 of the first part such that the active flat
surface area of the first part 2 adjacent to the fixed end 8 of the lip-
shaped member 7 is narrowed in the width direction. In this manner, a
weakened area 11 is formed in the first part 2. This weakened area 11 .
forms a bend or fold line for bending or folding the first part 2 under
the influence of a force in the longitudinal direction thereof.

In the embodiment of the hold-down element 1 shown, the second
part 5 is connected to the first part 2 with its longitudinal centre
line offset or shifted with respect to the longitudinal centre line of
the first part 2. In this manner, a step or shoulder 12 is formed for
gripping on a component to be mounted. Preferably, the hold-down element
1 as a whole is formed by punching, or the like, from a blank of metal.
The action of the hold-down element 1 is illustrated in greater detail
with reference to Figure 3 and 4.

When mounting the hold-down element 1, the centring lip 4 ensures
that the first part 2 is positioned correctly with respect to a mounting
opening 14 in a substrate 13. The lip-shaped member 7 is inserted in the
mounting opening 14 via, first, its fixed end 8. Because the lip-shaped
member 7 is connected to the first part 2 in a resilient manner, the
latter will have a relatively small influence on the reguired mounting
force during mountihg.of the hold-down element 1.

The first part 2 and the circular-cylindrical mounting opening 14
of the substrate 13 are accurately dimensioned within wide limits. The
partially elliptical contour 3 of the first part 2 meéns that the
frictional force between the substrate 13 and the first part 2 during
ﬁounting thereof gradually increases so that an increasing mounting
force is necessary in order to insert the first part 2 further into the
mounting opening 14. When the mounting force is greater than the force
which the weakened area 11 can withstand, the first part 2, as
envisaged, will diverge with respect to the plane thereof. Also, under
the influence of the transverse force exerted by the raised member 7 on
the first part 2, the latter will diverge in a direction which is
opposite to the direction of the raised member 7.

Figure 4 clearly shows that, in the mounted state of the hold-
down element 1, the first part 2 grips onto the wall 15 of the mounting
cpening 14 both with its divergent or weakened area 11 and with the free

end 9 of the lzp—sha ed member 7. Because, in this case, the firs
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connecting the connection ends 33 of the contact elenents 32. Tracks 37
made fromelectrically conducting material project between the snal
connection planes 36 and connect to through-netallised nounting openi ngs 38
for receiving the hold-down elenents in an electrically conducting manner,
for the purposes of screening and earthing. |If desired, the hol d-down

el ements may be soldered in the rel evhht nounting opening or be attached by
means of ‘electrically conductjnguéglna By way _ of exanple, the Figure shows

only one ?rﬁ&ﬁ?i%&%ﬂ%ﬁiﬁ@eg?m ing in the width direction, as

illustrated in Figure 3 with the deformation of the recess 10, a three-
legged, or, respectively, three-point, desired, stable, centred gripping
is produced on the wall 15 of the mounting opening 14.

On exerting a force on the first part 2 in the direction of the
second part 5 thereof, in order to remove the first part 2 from the
mounting opening 14, the free end 9 of the lip-shaped member 7 will more
firmly engage the wall 15 of the mounting opening 14, with the result
that the lip-éhaped member 7 is forced in the direction which is
transverse to the plane of the first part 2. However, a force is
simultaneously exerted in the opposite direction by the divergent
pertion 11, which results in a still more powerful gripping onto the
substrate 13, or, respectively, the wall 15, of the mounting opening 14.

chever{'removal of the first part 2 from the mounting opening 14
is easily possible if the lip-shaped member 7 is pushed away from the
wall 15 by means of an accessory, such as a piﬁ (not shown), inserted
from the centring lip 4 in the mounting opening 14. This is unlike hold-
down elements equipped with teeth or the like, which bite into the
material of the substrate.

Clearly, the first part 2 may be weakened in various ways, for
example by providing a plurality of slots, incisions and the like in
both the transverse and longitudinal direction of the hold-down element.
As a result of this, a divergence may be established which matches the
shape of a mounting opening. Also, a plurality of lip-shaped members or
other suitable members, for the purpose of a clamping fitting in a
mqunting opening, may project from the surface of the first part 2. For
example, bowl-shaped bulges.

The gripping of the weakened area 11 onto the wall 15 of the
mounting opening 14 is produced only at the moment when the first part 2
has more or less arrived at its final position in the mounting opening.
In the case of a through-metallised mounting opening 14, that is to say
a mounting opening 14 whose wall 15 is provided with an electrically
conducting layer, the portion 11 in this case grips onto a still
undamaged portion of the metal layer. Unlike, for example, hold-down
elements provided with teeth which bite into the substrate, the hold-
down element according to the invention also gives rise to a
considerably better and more reliable electrical connection, for example

for the purposes of earthing or screening or contact.
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14 "Figure 13 shows the top view of an enbodi nent of a further connector 40,
‘having an el ongate housing 41 in which four rows of contact elenents 42 are
accomodat ed. The outernbst two rows of contact el enents 42 are provided

wi th connection ends 43 for surface-nounting attachnment, which ends project
outwards transversely to the long side walls 44 of the housing 41. The
contact elenments 42 of the innernost 12w rows are provided with connection
ends 45 which are forned in accordance with the first part 2 of the
hol d- down el endinmedns 26 thesaddibéohadbforee effect with which the divergent

portion 11 presses the lip-shaped member 7 against the wall 15 of the
mounting opening 14, a holding action is achieved which, during the an-
ticipated service life, can effectively take up variations in the
dimensions of the interacting parts, occurring as a result of
temperature influences and ageing. .

In order to keep the second part 5 of the hold-down element 1 in
engagement with a compoqen;, it can, for example, be embedded firmly in
the material of the housing of the component. Also, latch means, which
are known per se, for receiving the second part 5 in a clamping manner
in the housing may be provided. In order to support gripping onto a
component, the hold-down element 1 is, in a further embodiment, as shown
in Fig. 5, provided with a semi~bowl-shaped bulge 16 on the transition
area between the first part 2 and the second parf 5.

An effective gripping onto the housing of a component is achieved
by constructing the second part 5 flat and in a pin shape. After
inserting the second part 5 in a, for example, slot-shaped opening of a
housing, this part 5 can, for example, be turned at its end through a
quarter turn, whereby a strong gripping onto the housing is achieved. In
this way, the step 12 rests against the housing in order to exert a
mounting force on the first part 2 for its inserticon in a mounting
opening.

The active surface area of the step 12, with which the latter
lies against a housing, may be increased by positioning the flat, pin-
shaped second part 5 with its plane transverse to the plane of the first
part 2, as shown in Figure 6. In this embodiment, two steps 18, 19 are
férmed which are offset in the longitudinal direction of the hold-down
element 17. Figure 7 shows a side view of the hold-down element 17,
clearly illustrating the mutual positioning of the planes of the first
and second part 2, 5. .

When a sure cleaning action on a metallising layer in the
mounting opening 14 has to be carried out in order to remove soiling or
corrosion layers, it can be advanfageous to position the lip-shaped
member 7 so it is shifted, that is to say asymmetric, with respect to
the longitudinal centre line of the first part 2. This is as shown
diagrammatically in Figure 6 by means of the broken lines 20. During
insertion of such a hold-down elément in the mounting opening 14, the

first part 2 will undergo a certain rotation, similar to a screw thread

This is the replacement sheet
g%%aéﬁﬁfﬁgg

Date:



Thi's may be seen clearly in Figure 14 which is a sectional view along the
line XIV-XIV in Figure 13. Because the connection ends of the contact

el ements 42 of the innernost two rows of the connector 40 do not have to be
constructed sideways past the side walls 44, the connection ends 43 may, if
desired, be constructed so as to be relatively wde, while preserving a
sufficient nmutual distance in order toldvoid undesirabl e nmutual

connections. This is especially iggortant in the case of automatic assenbly

of pri nt ed3EfaBnent -pBrsdsotRPIPRGid bisuale PwayY Gloilking &taw ithedsudfaensf ons,
thus, for examptsilisonpeciéy and@ibawiing & Riddzlri 818058 contact,
with the advantages as mentioned above.

Figure 8 shows a yet further embodiment of a hold-down element 21
according to the invention, with a second part 22 provided with two lips
23 which, in the mounted state, are able to engage the housihg of an

" electrical or electronic component. The first part 2 of the hold-down
element 21 is constructed in accordance with the embodiments mentioned
above.

Figure 9 shows a side sectional view of the hold-down element 21
according to Figure 8, in which the lips 23 grip behind a ridge 25
formed in a housing 24 of a component. The second part 22 is received,
in this case, in a narrow, rectangular opening 26 of the housing.

Figure 10 shows an embodiment of a connector 30 provided with
hold-down elements 1 according to Figure 5, for mounting on a substrate.
The connector comprises a housing 31 made, for example, from plastic, in
which contact elements 32 made from an electrically conducting material
.are provided. In the embodiment shown, the contact elements 32 are
provided with dontact ends 33 for surface-mounting attachment on a
substrate. The hold-down elements 1 project alternately on either side
of the housing 31 between the contact ends 33. For fastgnzng the flat,
pin-shaped second part 5 of the hold-down element 1 in the housing, it
is received in a rectangular opening in the housing and bent at right
angles at its free end 34.

Figure 11 shows a sectional view along the line XI-XI in Figure
10. Gripping of the hold-down element with its step 12 and bulge 16 can
readily be discerned.

Figure 12 shows a view of a portion of a printed circuit board 35
for mounting the connector 30. Small connection planes 36 made from
electrically conducting material are arranged on the board 35 for
connecting the connection ends 33 of the contact elements 32. Tracks 37
made from electrically conducting material project betweenwthe small
connection planes 36 and connect to through-metallised mounting openings
38 for receiving the hold-down elements in an electrically conducting
manner, for the purposes of screening and earthing. If desired, the
hold-down elements may be soldered in the relevant mounting opening or
be attached by means of electrically conducting glue. By way of example,

the Figure shows only one mounting opening 38.
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1 mmor 1.27 mm Figure 15 shows a contact elenent 42, fitted in the

connector according to Figure 13, with a connection end 45 in accordance
‘with the first part of the hol d-down el enent according to the invention,
and a contact end in the formof a socket 46. O course, the contact end

may al so be constructed as a plug. Fig. 16 shows, finally,
40 positioned opposite each other and fgpunted on a printed
47. The connection ends 45 of the contact elenents 42 grip,

two connectors
circuit board
in this case,

ont o t hr ough- netightd 3@dshsmk| thedLopOirie BBt A @mBR Rerit) 9£ 48 further
' connector 40, having an elongate housing 41 in which four rows of

contact elements 42 are accommodated. The outermost two rows of contact

elements 42 are provided with connection ends 43 for surface-mounting

attachment, which ends project outwards transversely to the

long side

walls 44 of the housing 41. The contact elements 42 of the innermost two

rows are provided with connection ends 45 which are formed in accordance
with the first part 2 of the hold-down element 1, 21 described above.
This may be seen clearly in Figure 14 which is a sectional view along

the line XIV-XIV in Figure 13.

Because the connection ends of the contact elements 42 of the

innermost two rows of the comnector 40 do not have to be constructed

sideways past the side walls 44, the connection ends 43 may, if desired,

"be constructed so as to be relatively wide, while preserving a

sufficient mutual distance in order to avoid undesirable mutual

connections. This is especially important in the case of automatic

assembly of printed circuit boards having components of miniaturised

dimensions, thus, for example, connectors 40 having a pitch distance of

1 mm or 1.27 mm.

Figure 15 shows a contact element 42, fitted in the connector

according to Figure 13, with a connection end 45 in accordance with the

first part of the hold-down element according to the invention, and a

contact end in the form of a socket 46. Of course, the contact end may

. also be constructed as a plug.

Fig. 16 shows, finally, two connectors 40 positioned
opposite each other and mounted on a printed circuit board 47.
The connection ends 45 of the contact elements 42 grip, in this
case, onto through-metallised walls 49 of mounting openings 48
in the broad 47, whilst the'connection ends 43 of the outermost.
rows of contact elements 42'grip'onto small contact planes 50 on
.the respective surfaces of the printed circuit board 47.

This sectional view clearly shows that, by means of suitable

positioning of the innermost rows of contact elements 42, only a small

flat surface is lost for surface-mounting techniques, in the present

case the flat surface lying under the two connectors 40 which, in

practice, will be virtually no disadvantage.

Naturally, the invention is not restricted éo the embodiments

shown and to application in a connector. The hold-down element may
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in'the broad 47, whilst the connection ends 43 of the outernost rows of
contact elenments 42 grip onto small contact planes 50 on the respective
surfaces of the printed circuit board 47. This sectional view clearly shows
t hat, by neans of suitable positioning of the innernost rows of contact
el ements 42, only a small flat surface is |ost for surface-nounting
techni ques, in the present case the flat surface |Iying under the two
connectors 40 which, in practice, willF be virtually no disadvant age.
Naturally, the invention is not restricted to the enbodi nents shown and to
appl i cati onebserzigliyn®st oded Ibe rvheimdown reARKEBImpFAYNt on a substrate,
particularly if a small mounting force is required, as with components
having miniaturised dimensions. If the connection ends of a componeht,
for example the connection ends of the contact elements of a connector
are designed for pin/hole solder mounting, each connection end may be
provided with a first part according to the first part of the hold-down
element of the invention.
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15 essenttally -be-used.for_nounting a random conponent on a substrate,

particul ar’ [ nting force is required, as with conmponents
havi ng m m'm" mm‘uﬁm‘#mrons | f the connection ends of a conponent, for
exanpl e the* connectrons ends of the contact elenents of a connector are

desi gned for pin/hole solder nmounting, each connection end may be provided

wth a first part according to the fi A8t part of the hol d- down

: CLAIMS
1. Hold-down element (1; 17; 21) for holding an electrical and/or

electronic component onto a substrate, particularly for mounting a
connector onto a printed circuit board, comprising a first part (2) for
engaging the substrate and a second part (5; 22) for engaging the
component to be mounted, which first part (2) has an essentially flat,
elongate shape provided with means for engaging in a clamping manner in
a mounting opening of the substrate, said means comprise a member (7)
which is raised with respect to the plane of the first part (2),
characterised in that the first part {2) being constructed so as to be
weakened in an area (11) which is offset with respect to the raised
member (7). so that the first part (2), under the influence of a force
exerted thereon during the insertion of the hold-down element (1; 17:
21) in a mounting opening, can diverge in the opposite direction to the
raised member (7) and can engage the substrate by meens of the divergent
portion in the mounting opening.

2. Hold-down element according to Claim 1, wherein the first part
(2) is constructed so as to be weakened in an area (11) which is offset
in the longitudinal direction thereof with respect to the raised member
(7)., so that the first part {2) is able to bend or fold under the
influence of a force in the longitudinal direction.

3. Hold-down element according to Claim 1, wherein the raised member
(7) is shifted with respect to the longitudinal centre line of the first
part (2).

4, Hold-down element according to Claim 1, wherein the first part
(2) is constructed so as to be weakened by means of the provision
therein of at least one recess (10).

5. Holﬁ—down element according to Claim 4, wherein the raised member
{(7) is lip-shaped and extends from the first part (2) at an angle with
respect to the plane thereof, with one end (8) fixedly connected to the
first part (2) in a resilient manner and one raised free end (9}, which
free end (9) can engage in a mounting opening on the substrate, the
first part (2) being provided with a recess (10) near the fixed end (8)
of the lip-shaped member (7).

6. Hold-down element according to Claim 5, wherein the lip-shaped
member (7) is formed from the material of the first part (2) such that a
recess (10) is made therein, the first part (2) being constructed so as
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el enent.- of the |nvent|on 16 CLAI M5 1. Hol d-down el enent (1; 17; 21)

for hoI Ctl’l ¢al and/or el ectronic conponent onto a substrate,
partlcu g a connector onto a printed circuit board,
conpr|3|ng a (2) for engaging the substrate and a second part

(5; 22) for engag| ngt e

_ 17

to be narrower in the width direction near the fixed end (8) of the lip-

gshaped member (7).

7. Hold-down element according to Claim 6, wherein the first part

(2) is provided with an approximately partially elliptical contour (3),

with a centring lip (4) for centred insertion of the first part (2) in a

mounting copening.

8. Hold-down element according to Claim 1, wherein a step (12) is

formed near the transition between the first (2), and the second part

(5), for gripping onto a component to be fastened.

9. Hold-down element according to Claim 8, wherein the second part

{5) is constructed to be pin-shaped and the step (19) is formed as a

result of the second part (5) being connected to the first part (2) with

its longitudinal centre line offset with respect to the longitudinal

centre line of the first part (2).

10. Hold-down element according to Claim 9, wherein the second part

{5) has a flat elongate shape and the planes of the first (2) and second

part (5) are located transversely with respect to each other.

11. Hold-down element according to one or more of the preceding

claims, wherein the second part (5: 22) is provided with a latch member

for holding said hold-down element in a housing of a compcnent.

12. Hold-down element according to Claim 11, wherein said latch

member comprises at least one lip (23) or bulge (16) which projects with

respect to the plane of the second part (5; 22).

13. Hold~-down element according to Claim 1, wherein the first pert

(2) is provided with a plurality of raised members and a plurality of

weakened areas interacting therewith. ;

14, Hold-down element according to Claim 1, produced, as a whole,

from a metal blank.

15. Electrical connector (30; 40), comprising a housing (31; 41) made

from electrically insulating material provided with one or more contact

elements (32; 42) made from an electrically conducting material, one or
- more hold-down elements (1) being received in the housing (31; 41) via

their second part (5). in accordance with one or more of the preceding

claiﬁs.

16. Electrical connector according tc Claim 15, wherein the hold-down

elements (1) are arranged between the contact elements (32) in the |

housing.

17. Electrical connector according to Claim 15, provided with at
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conponent--t.o-he mounted, which first part (2) has an essentially flat,

‘el ongat d with means for engaging in a clanping manner in a
nount i nalmwnﬁmﬁﬁﬂﬂsubstrate, sai d neans conprise a nmenber (7) which
is rai sed wet her *lo the plane of the first part (2), characterised in
that the first part (2) being constructed so as to be weakened in an area
(11) which is offset wwth respect to i e raised nenber (7), so that the

first part (2). under the influence ot®a force exerted thereon during the
insertion of téachsiedhdlavddweletemat (1), whdreir lthelibla-dtonrledt@toQgnisng, can

L0 ot SR ) RSB 0] I L LSRG e i con <Pt
ousing.

18. Electrical connector according to Claim 15, wherein one or more
contact elements (42), are provided with connection ends (45), equipped
with a first part formed in accordance with the first part (2) of the
hold-down element (1; 21) according to one or more of Claims 1 to 14
inclusive.

19, Electrical comnector according to Claim 18, wherein the contact
‘elements (42) are arranged in rows in the housing (41), one or more of
the row or rows of contact elements (42) located adjacent to a side wall
(4%), of the housing (41) being equipped, for surface-mounting
attachment, with connection ends (43) which extend cutwards past the
relevant side wall (44), and the remaining row or rows of contact
elements (42) being provided with connection ends (45) having a first
part formed in accordance with the first part (2) of the hold-down
element according to one or more of Claims 1 to 14 inclusive.

20. Electrical or electronic component, in particular a contact
element (42), made from electrically conducting material for use in an
glectrical connector according to one or more of Claims 15 to 19
inclusive, comprising a connection end (45) provided with a first part
in accordance with the first part of the hold-down element according to
one or more of Claims 1 to 14 inclusive.
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portion in the nounting opening. 2. Hol d- down el enent according to Caim
1, wherein the first part (2) is constructed so as to be weakened in an
area (11) which is offset in the longitudinal direction thereof with
respect to the raised nmenber (7), so that the first part (2) is able to
bend or fold under the influence of a force in the |ongitudinal direction.

3. Hol d- down el enent according to Caim1l1, wherein the raised nenber (7)
is shifted with respect to the |ongitaudinal centre line of the first part
(2). 4. Hol d-down el enment according to Claim1l, wherein the first part

HOLD-DOWN ELEMENT FOR ELECTRICAL AND/OR
ELECTRONIC COMPONENTS

ABSTRACT

Hold-down element (1) for holding, in a clamping manner, an
electrical and/or electronic component, such as a connector, onte a
substrate. The hold-down element (1)} comprising a first part (2) for
engaging the substrate and a second part (5) for engaging the component
to be mounted. The first part (2) having an essentially flat, elongate
shape provided with a member’' (7) which is raised with respect to the
plane of the first part (2). The first part (2) being constructed so as
to be weakened in an area (11) which is offset with respect to the
raised member (7), so that the first part (2), under the influence of a
force exerted thereon during the insertion of the hold-down element (1)
in a mounting opening, can diverge in the opposite direction to the
raised member (7) and can engage, in a clamping manner, the substrate by
means of the divergent portion in the mounting opening. The hold-down

element (1) may also be used as the connecting end of a component.

FIGRE 1.
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(2)y is constructed so as to be weakened by neans of the provision therein
of at |east one recess (10). 5. Hol d- down el enent according to Claim4, -
‘wherein the raised nmenber (7) is |lip-shaped and extends fromthe first part
(2) at an angle with respect to the plane thereof, with one end (8) fixedly
connected to the first part (2) in a resilient manner and one raised free
end (9). which free end (9) can engage in a nounting opening on the
substrate, the first part (2) being prbvided with a recess (10) near the
fixed end (8) of the |ip-shaped nmenber (7). 6. Hol d- down el enment
according to Claim5, wherein the |ip-shaped
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menber (7) is formed fromthe material of the first part (2) such that a
recess (10) is made therein, the first part (2) being constructed so as

17 to be narrower in the width direction near the fixed end (8) of the |ip-
shaped nmenber (7). 7. Hol d- down el enment according to Claim6. wherein
the first part (2) is provided with an approximately partially elliptical
contour (3),
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with a centring lip (4) for centred insertion of the first part (2) in a
nounti ng openi ng. 8. Hol d- down el enent according to Caim1l1, wherein a
'step (12) is formed near the transition between the first (2), and the
second part (5), for gripping onto a conponent to be fastened. 9.

Hol d- down el enment according to Claim8, wherein the second part (5) is
constructed to be pin-shaped and the step (19) is forned as a result of the
second part (5) being connected to the f%rst part (2) with its |ongitudina
centre line offset with respect to the 10ngitudinal centre line of the

first part (2).
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10.- Hol d- down el enent according to Caim9, wherein the second part (5)
has a flat el ongate shape and the planes of the first (2) and second part
(5) are located transversely with respect  to each other. 11. Hol d- down

el enent according to one or nore of the preceding clains, wherein the
second part (5; 22) is provided with a |latch nenber for holding said

hol d-down el enent in a housing of a conponent. 12. Hol d- down el enent
according to Claim1l. wherein said Iﬂtch menber conprises at |east one lip
(23) or bulge (16) which projects with respect to the plane of the second
part (5; 22). 13. Hol d- down el enent according to Caim1l, wherein the
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(2) is provided with a plurality of raised nenbers and a plurality of
Wweakened areas interacting therewith. 14. Hol d- down el enent according to.
Claim1, produced, as a whole, froma netal blank. 15. El ectri cal
connector (30; 40), conprising a housing (31; 41) made fromelectrically
I nsulating material provided with one or nore contact elenents (32; 42)
made froman electrically conducting material, one or nore hol d- down

el enents (1) being received in the housing (31; 41) via their second part
(51. in accordance with one or nore ofirmapreceding cl ai ns.
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16. El ectrical connector according to Claim15, wherein the hol d-down
elenments (1) are arranged between the contact elements (32) in the housing.
17. ~Electrical connector according to C aim 15, provided with at 18

| east one hol d-down el enent (1), wherein the hold-down elenent (1) is
received via its second part (5) in a rectangular opening in the

1/5

ﬁgﬂg F@—l_ ﬂg—E.

_ — _
6 4—6 18
> > |15 12
1 12 4
g (L2 - 2 2
1 10 —3 10 3
7 7
7 1
8/_ , 1 11
4,
-

10

114

This Sheet Has Been Replaced

s

Tis ig thé replacement sheet

Date; 0 1 Hil 197



housi ng. 18. El ectrical connector according to Caim 15, wherein one or
nore contact elenents (42). are provided with connection ends (45),

equi pped with a first part fornmed in accordance with the first part (2) of
t he hol d-down el enent (1; 21) according to one or nore of Clainms 1 to 14

I ncl usive. 19. El ectrical connector according to C aim 18, wherein the
contact elenments (42) are arranged in rd¥ in the housing (41). one or nore
of the row or rows of contact elenments (42) |ocated adjacent to a side wall
(44), of the housing (41) being equipped, for surface-nounting

Fig—E} tig-/

6,,—&

This Sheet Has Been Replaced

T
LT i s h rotcaent s

07 MAR 1957

Drate:



attachnment, with connection ends (43) which extend outwards past the

rel evant side wall (44), and the remaining row or rows of contact elenents
(42) being provided with connection ends (45) having a first part forned in
accordance with the first part (2) of the hol d-down el enment according to
one or nore of Clains 1 to 14 inclusive. 20. El ectrical or electronic
conponent, in particular a contact elenq”g (42), made fromelectrically
conducting material for use in an electriCal connector according to one or
nore of Clainms 15 to 19 inclusive, conprising a connection end (45)
provided with a first part in accordance with the first part of the

hol d- down el emment according to
Fig-10
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one or nore of Clains 1 to 14 incl usive.
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