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(54) Electrical connector

(57) An electrical connector comprising an at least
substantially helical winding shaped to provide a first
portion (12;14;18), having a diameter suitable to receive
and embrace an electrical contact (2) when inserted

therein, and a second portion (10;16;20) of larger diam-
eter than the first for contacting an electrical terminal (8)
when disposed around or adjacent the contact, to there-
by form an electrical connection from the contact (2) to
the terminal (8).
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Description

[0001] The present invention is concerned with elec-
trical connectors, and particularly (but not exclusively)
with compliant electrical connectors for use in planar ar-
ray filters.
[0002] A particularly important application of the
present invention relates to filtration of electromagnetic
interference (EMI). It is increasingly important to filter
EMI from electronic signal interconnections because
this spurious interference can otherwise cause serious
malfunction of electronic systems.
[0003] Conventionally this is achieved in a volumetri-
cally efficient way by incorporating a ceramic planar ar-
ray inside a multi-way connector. A typical example of
this is shown in UK Patent No. 2205201.
[0004] Ceramic planar arrays are multi-layer struc-
tures whereby metal electrodes are interleaved with ce-
ramic dielectric layers in a monolithic block with lead
through holes corresponding to the multi-way contacts
of the connector. The electrodes serve as capacitor
plates and are designed so that each lead through has
a separate capacitance to earth. That is, each lead
through is connected to one side of a capacitor the other
side of which is connected to the connector outer metal
shell which contacts earth through a chassis.
[0005] The lead through holes in the planar array are
metallised, the metallisation being connected to select-
ed electrodes (ie. to one side of the multi-layer capacitor
which is to be electrically connected to the lead through
contact). The signal is carried by lead through contacts
in the form of elongate pins. Clearly there is a require-
ment for a connection to be formed between the metal-
lisation and the lead through contact itself. This has tra-
ditionally been achieved by using a solder connection
(eg. as described in GB2214513A) or a spring clip.
[0006] An object of the present invention is to provide
for the required connection in a robust, reliable and con-
structionally straightforward manner.
[0007] In accordance with a first aspect of the present
invention there is an electrical connector comprising an
at least substantially helical winding shaped to provide
a first portion, having a diameter suitable to receive and
embrace an electrical contact inserted therein, and a
second portion of larger diameter than the first for con-
tacting an electrical terminal disposed around or adja-
cent the contact, to thereby form an electrical connec-
tion from the contact to the terminal.
[0008] The winding may be formed of metal, whose
compliance assists in assuring reliable electrical con-
tact.
[0009] Benefits which accrue from this simple ar-
rangement include much reduced assembly costs and
stress free, compliant, reliable electrical contact, there
being no soldering heat nor direct rigid mechanical con-
nection.
[0010] The stress produced by temperature changes
is also much reduced by having a compliant contact so

that expansion/contraction of the metal parts of the con-
nector do not bear upon the brittle ceramic of a planar
array.
[0011] A planar array utilising connectors according
to the present invention can in addition be designed to
be repairable, noting that the earth connection to the ar-
ray is usually sprung from the outer connection of the
planar array to the inside of the connector shell.
[0012] By making the internal diameter of the first por-
tion smaller than the external diameter of the contact to
be inserted therein it can be ensured that pressure and
electrical contact between the two is maintained.
[0013] The external diameter of the second portion
may be selected to be larger than the internal diameter
of an electrical terminal formed as a bore into which the
second portion is insertable, so that the second portion
is radially, compliantly compressed within the bore to
maintain pressure and electrical contact between the
bore's inner surface and the second portion.
[0014] The connector may be formed to function as a
compression spring when retained between two op-
posed, axially facing surfaces in order that the connector
may form an electrical connection to at least one of the
surfaces.
[0015] In certain arrangements the connector may be
both radially and axially compliantly deformed.
[0016] According to a second aspect of the present
invention there is an electrical connection arrangement
comprising a connector constructed according to the
first aspect of the present invention.
[0017] According to a third aspect of the present in-
vention there is an electronic filter comprising a block
containing electrodes forming at least one capacitor, at
least one lead through hole in the block receiving a lead
through contact, and a connector according to the first
aspect of the present invention forming an electrical
connection from the lead through contact, which is re-
ceived in the connector, to metallisation of the lead
through hole and so to one or more of the electrodes.
[0018] Specific embodiments of the present invention
will now be described, by way of example only, with ref-
erence to the accompanying drawings in which:-

Figs. 1, 2 and 3 respectively illustrate, in side view
and partly in section, connector arrangements com-
prising first, second and third connectors embody-
ing the present invention;
Figs. 4, 5 and 6 respectively illustrate, again in side
view and partly in section, connector arrangements
comprising a fourth type of connector embodying
the present invention.

[0019] Each of the illustrated connectors embodying
the present invention is formed as a helical coil of metal
wire.
[0020] In each of Figs. 1 to 3 is seen an electrical lead
through connection in the form of a pin 2. This is re-
ceived in a lead through hole 4. In the drawings the lead
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through hole 4 is formed in a tube 6 but in practice the
hole may for example be formed in a planar capacitor
array of the type described above. In each of Figs. 1 to
3 the pin 2 must be connected to an electrical terminal
formed by a layer 8 of metallisation formed on the inte-
rior of the lead through hole 4. The required connection
is formed in each case by a respective connector em-
bodying the present invention.
[0021] The connector 5 illustrated in Fig. 1 has a frus-
to-conical shape formed by several turns of the wire he-
lix, thus providing a larger diameter portion 10 and a
smaller diameter portion 12. The diameter of the larger
diameter portion 10 is chosen such as to form a reliable
contact to the metal layer 8. This diameter is slightly larg-
er than the internal diameter of the metal layer so that
upon insertion the portion 10 is slightly deformed ensur-
ing, due to the compliance of the wire from which the
connector is formed, that pressure between the metal
layer 8 and the larger diameter portion 10 is maintained.
The smaller diameter portion 12 is such as to embrace
and form a reliable contact to the pin 2, the internal di-
ameter of this portion (prior to insertion of the pin 2) be-
ing slightly smaller than the pin's external diameter.
[0022] The connector 7 illustrated in Fig. 2 has a
waisted shape, a smaller diameter portion 14 for em-
bracing the pin 2 being formed between two larger di-
ameter portions 16 which both contact the metal layer 8.
[0023] The connector 9 illustrated in Fig. 3 has a bel-
lied shape, two smaller diameter portions 18 being
formed at the connector ends and between them being
a larger diameter portion 20.
[0024] In each case the diameters chosen and the
compliance of the connector 5, 7, 9 ensure that electrical
contact between the pin 2 and the metal layer 8 is reli-
ably achieved.
[0025] Whereas in each of Figs. 1 to 3 the connector
is radially compressed within its lead through hole 4 to
provide the required electrical connection, the embodi-
ments illustrated in Figs. 4 to 6 each utilise a connector
which is axially compressed and which contacts an ax-
ially facing terminal surface.
[0026] In each case a pair of connectors 30 is provid-
ed, both having a smaller diameter end portion 32 fol-
lowed by a larger diameter portion 34 which serves as
a compression spring.
[0027] Looking specifically at Fig. 4, a lead through
connection is again formed as a pin, labelled 36 in this
drawing and passing through a pair of end walls 38,
each having a bore 40 receiving the pin 36 and a larger
counterbore 42 receiving both the pin and the larger di-
ameter portion 34 of a respective connector 30. The
connector 30 is in both cases axially compressed be-
tween a shoulder formed at the end of the counterbore
and an electrical terminal 41.
[0028] The terminal 41 is formed as a metallised ring
on a plate 43 facing the end wall 38 and is integral with
metallisation within a bore in the plate 43. The contact
surface of the terminal 40 faces along the axis of the

arrangement and because of the axial compression of
the connector, an end of the connector is maintained re-
liably in contact with this surface. At the connector's oth-
er end its smaller diameter portion embraces and so
contacts the pin 36.
[0029] Other arrangements utilising the same con-
nector 30 are illustrated in Figs. 5 and 6.
[0030] In Fig. 5 axial compression of the connector is
achieved by having its smaller diameter portion 32 abut
an axially facing shoulder of the pin 36 itself at locations
50 and 52.
[0031] Fig. 6 illustrates an arrangement somewhat
less axially compact than that of Fig. 4, the connectors
30 not being received in counterbore in the end walls 38.
[0032] It should be understood that the connectors 5,
7 and 9 may themselves be used in arrangements in
which they are axially compressed, thus exerting both
radial and axial forces on the surfaces with which they
are in contact.

Claims

1. An electrical connector characterised by an at
least substantially helical winding shaped to provide
a first portion (12;14;18), having a diameter suitable
to receive and embrace an electrical contact (2)
when inserted therein, and a second portion (10;16;
20) of larger diameter than the first for contacting
an electrical terminal (8) when disposed around or
adjacent the contact, to thereby form an electrical
connection from the contact (2) to the terminal (8).

2. An electrical connector as claimed in claim 1,
wherein the winding is formed of metal, whose com-
pliance assists, in use of the connector, in assuring
reliable electrical contact.

3. An electrical connector as claimed in claim 1 or 2,
wherein the second portion (10) is of generally uni-
form diameter along its axial length.

4. An electrical connector as claimed in claim 1 or 2,
wherein there are two of said second portions (16)
of larger diameter than the first portion (14), said
two second portions (16) being disposed on the two
sides respectively of the first portion (14) whereby
the connector has a "waisted" shape.

5. An electrical connector as claimed in claim 1 or 2,
wherein there are two of said first portions (18) dis-
posed on the two sides of the second portion (20)
respectively, whereby the connector has a "bellied"
shape.

6. An electrical connector arrangement comprising an
electrical contact (2), an electrical terminal (8) and
an electrical connector (5) which provides electrical
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connection between the terminal (8) and the contact
(2), characterised in that the electrical connector
(5) comprises an at least substantially helical wind-
ing shaped to provide a first portion (12), having a
diameter suitable to receive and embrace said elec-
trical contact (2) inserted therein, and a second por-
tion (10) of larger diameter than the first and con-
tacting said electrical terminal (8) disposed around
or adjacent the contact, to thereby form said elec-
trical connection between the contact (2) and the
terminal (8).

7. An electrical connector arrangement as claimed in
claim 6, wherein the external diameter of the sec-
ond portion (10) of the electrical connector (5) is
larger than the internal diameter of the electrical ter-
minal (8) which is formed as a bore into which the
second portion is inserted, whereby the second por-
tion (10) is radially, compliantly compressed within
the bore of the electrical terminal (8) to maintain
pressure and electrical contact between the inner
surface of the bore and the second portion (10).

8. An electrical connector arrangement as claimed in
claim 6 or 7, wherein the winding is formed of metal,
whose compliance assists, in use of the connector,
in assuring reliable electrical contact between the
contact (2) and the terminal (8).

9. An electrical connector arrangement as claimed in
claim 6, 7 or 8 in which the contact (2) comprises
an elongate pin.

10. An electrical connector arrangement as claimed in
claim 9, wherein the diameter of the turns of said
winding of the electrical connector increases pro-
gressively along its length from said smaller diam-
eter, first portion (12) which is dimensioned to grip
the pin (2).

11. An electrical connector arrangement as claimed in
claim 9, wherein there are two said second portions
(16) of larger diameter than the first portion (14),
said two second portions (16) being disposed on the
two sides respectively of the first portion (14) where-
by the connector has a "waisted" shape, the diam-
eter of the first portion (14) being dimensioned to
grip the pin (2).

12. An electrical connector arrangement as claimed in
claim 9, wherein there are two of said first portions
disposed on the two sides of the second portion re-
spectively, whereby the connector has a "bellied"
shape, the diameters of the first portions (14) being
dimensioned to grip the pin (2).

13. An electrical connector arrangement as claimed in
claim 6, wherein the connector is formed to function

as a compression spring retained between two op-
posed, axially facing surface such that the connec-
tor forms an electrical connection to at least one of
these surfaces.

14. An electrical connector arrangement as claimed in
claim 13, wherein one of said surfaces if formed by
a wall (38) through which the contact, in the form of
an elongate pin (36), extends.

15. An electrical connector arrangement as claimed in
claim 14, wherein the majority of the length of the
helical winding lies within a counterbore (42) of the
wall (38), a shoulder at the inner end of said coun-
terbore (42) forming said one of the surfaces.

16. An electrical connector arrangement as claimed in
claim 13, wherein the second portion is of generally
uniform diameter along its axial length.

17. An electronic filter comprising a block containing
electrodes forming at least one capacitor, at least
one lead-though hole in the block receiving a lead-
though contact, and an electrical connector as
claimed in any of claims 1 to 5, forming an electrical
connection from the lead-through contact, which is
received in the connector, to metallisation of the
lead-though hole and so to one or more of the elec-
trodes.
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