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CONNECTOR WITH SPRl.NG CONTACT MEMBER AND SHORTING MEANS

The present invention relates to a connector block comprising at least one
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contact member in at least one cavity, each contact member being integrally made and
provided with a first contact terminal for electrical contact to a contact member of a
mating electric element, a second contact terminal and a corrugated spring part giving
the c'ontac_t member a resilient capacity in a predetermined axial direction and being
provided with at least a substantially flat middie section.

Such a connector block is known from US-A-4,773,877, which discloses a
contractor for an electronic tester for testing an electronic device such a printed circuit

boards;' The known contractor is provided with one or several resilient contact pins,

- each of said pins having a plunger member and a spring, which plunger member and

- which spring of each of the contact pins are jointly formed in one piece from a portion

of metal sheet. In some of the embodiments showing, the spring has a least a
substantially ﬂat middle section. However, parts of the spring may be folded about
folding lines. The spring may have an undulating or meander pattern or a zig-zag-
shape. More details regarding this prior art connector block will be given below when
figure 3 is explained. However, the known spring contact membér is provided with a

sharp contact point which makes the known connector unsuitable for many connecting

“and disconnecting operations: the sharp contact point would _destroy the contact

terminal of a mating connector within a very short time period.
EP-A-0,009,314 discloses an electrical connector suitable for micro-circuit
technology. ‘The connector comprises several connecting elements disposed in rows

and columns. Each of the donnecting elements is stamped and formed in one piece _ |

from sheet metal in strip form. Two identical sinuous portions extend from a strap, the

end portions of which function as contact terminals for contacting conductors on e.g.

printed circuit boards. The sinuous portions _rendér the contact element resilient in an

‘axial direction. Upper and lower spring sections extend from the strap portion. During

operation, the entire connecting element is inserted in a corresponding cavity in the
connector body in such a way that contact dimples, provided on the contact terminals

are electrically contacting the upper and lower spring sections. The spring sections
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provrde a shorter electrical path than that of the sinuous spring portions. However,
both the sinuous spring portions and the spring s.ectio_ns for providing a short circuit
are bent relative to the strap portion. Moreover, the e_nd'oortions of the sinuous
portion are bent to form a U-shape. Thus, these known contact members need many
bending steps during manufactunng and are difficult to be made.

Therefor_e,- it is an object of the present invention to provide a connector with at

least one spring contact member which allows further miniaturization of the connector

~ and which can be easily and relatively cheaply manufactured.

This object is obtained by a connector block defined at the outset and

characterized in that the first contact terminal of said at least one contact member is

| provided with a bent extremity.

~ Such a bent extremity establishes a less sharp contact member and enhances
the possible number of connecting and disconnecting operations between the
connector block and a mating connector.
- Preferably, each of the extremities is provided with a dimple to further reduce
the sharpness of the contacting end of the first contact terrmnal _
Preferably, each of the extremities is bent relative to the axial direction through
about =/2 radians.

The first contact terminal of said at Ieast one contact terminal may be provided

with a rill arranged in the axial direction of the first contact terminal.

Preferably, each of the spring parts extend in a substantially flat surface and
are provided with U-shaped or V-shaped interconnected parts. |
The interconnected parts may be provided with legs and base parts
interconnecting the legs, the width (x) of the legs differing from the width (y) from the
base parts. _
Inone embodiment, the connector block comprises a plurality of said contact
members arranged along a line and said flat surfaces are inclined relative to said line.
In another embodiment, each.of the spring parts are 'pr_ovided with U-shaped or
V-shapeo interconnected parts provided with legs and base parts interconnecting the

legs, at least some of the spring parts being folded in such a way that they show a
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substantially C-shaped or U-shaped cross séction seen in the axial direction of the
contact members. |

in a further embodiment, each of the spring parts are provided with U-shaped or
V-shaped interconnected parts provided wiih legs and base parts interconnecting the
Iegs, at least one pair of adjacent spring parts being folded in such a way that they
show substantially C-shaped cross sections seen in the axial direction of the contact
members, the C-shaped cross sections being interlaced. Interlacing such C-shaped
cross sections supports the object of reducing the size of the connector.

-Preferably, each of the cavities are provided with a by-pass strip for reducing
the electrical resistance between the first terminal and the second terminal of each of
the contact members.

Each of such by-pass strips may comprise a metal layer on the inside surface of
the respective cavity. such a metal layer may bé made very thin which further
supports the object of miniaturization.

Preferably, the spring part is provided with a part close to the first terminal and
is designed in such a way that said part is resiliently forced against the by-pass strip.

The present invéntion will be further illustrated by reference to some drawings
showing embodiments of the present invention. The embodiments are only meantto
illustrate the present invention and not to limit its scope. In the drawings:

figure 1 shows schematically, a hand-held teiephone set according to the prior
art; |

figure 2a and 2b show connectors used in the prior art arrangement according
to figure 1;

figure 3 shows a cross section through a connector block provided with a
corrugated spring contact member largely known as such;

figure 4 shows a connector block according to figure 3 accommodated within a
connector h'ousing. connected to a conventional cable;

figures 5a, 5b, Sc show different embodiments of the spring part of the spring

contact member;
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figure 6 shows a functional relationship betwee'r'i the force necessary to
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compress the spring contact member in its axial direction and the compression
dlstance _

figure 7a shows a top view of ‘one embodiment of the sprihg contact member

* according to the invention; | N |

figure 7b- shows a side view of the spring contact member according to figure
78; | - |

figure 7¢ shows a side view of the spririg contact ember according to ﬁgure 7a
‘but perpendicuiar to the side view of figure 7b;

figure 8a and figure 8b show, schematically, differént possible orientations of
the spring contact member 22 relative to the housing of the connector block;

figure 9 shows a connector with several spring contact members and one

ground conductor to establish a static discharge possibility to ground;

figure 10a shows a cross section along line X-X in figure 9;

figure 10b shows an enlarged view of a detail of figure 10a;

figure 11a shows a cross section view alohg line XI-Xl in figure 9;

figure 11b shows an eniarged view of a detail of ﬁgure 11a;

- figure 12 shows a cross section of an altemative.emb'odimeht of the connector

with a spring contact member according to the invention;

figure 12b shows a detail of the connector according to figure 12a;

figure 12¢ shoWs a detail of a cross section through another cavity of the
connector according to the embodiment of figure 12a;

figures 13a, 13b, 13¢ illustrate a method to produce a C-shaped spring contact
member for a connector according to the mvent:on

figure 14 shows a C-shaped spring contact me.mber and U-shaped spring
connate member within a connector block;

figure 15 shows an alternative arrangement of two C-shaped spring contact
members for a connector accord to the invention; |

figure 16 shows a further embodiment of a spring contact member fora

connector according to the invention;
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figure 17a shows a spring contact member with V-sheped corrugations for a connector

according to the invention and
 figure 17b shows a side view of the spring connect member of figure 17a.
figures 18a, 1- 8b, 18c and 18d are respectively a front elevational view of
another embodiment the contact, a top plan view of the contact, a cross-section
through A-A in figure 18a and a detailed view of the contact:

figures 19a, 19b, 19¢ and 19d are respectively a front elevatlonal view of
another embodiment of the contact, a top plan view of the contact a cross-section
through A-A in Figure 19a and a detailed view of the contact;

figures 20a, 20b, 20c and 20d are respectively a front elevational view of
another embodiment of the contact, a top plan view of the contact, a cross-section
through A-A in figure 20a and a detailed view of the contact:

figures 21a, 21b, 21c and 21d are respectively a front elevational view of
another embodiment of the oontact'a top' plan view of the contact, and a detailed view
of the contact. _

Figure 1 shows schematically, a hand-held telephone set known per se and
comprising a telephone cradle 1 and a separatehodsing 4. The separate housing 4
may have any convenient shape, e.g. a large U-shape able to entirely accommodate
the telephone cradle. The housing 4 may be fixed to a wall, a dash board of a car, etc.
The housing 4 is made of any suitable material, e. g. plastic.

The telephone cradle 1 can be connected to an disconnected from the housing 4. To
this end, the telephone cradle 1 is provided with a cradle connector 2 and the housing
4 with a connector block 3. Such a hand-held telephone set hust meet very
demanding requiremehts. First of all, the force necessary to connect the telephone

cradle to the housing 4 must be as low as possible. Secondly, the electrical

- connection between the cradle connector 2 and the connector block 3 must be very

reliable, even after very many connections and disconnections: - The cradle connector
2 and the connector-block 3 must be designed for as many connecting and _ |
disconnecting operations as at least ten thousand. Thirdly, the cradle connector 2 and

the connector block 3 must be des'igned as small as possible. Such connectors need



10

15

This Sheet Has Been Rep

e W -

‘to.accommodate fifteen or more electrlcal connections. However, the overall

dimensions of the telephone cradle 1 are largely dependent on the dimensions of the

“cradle connector 2 and the connector block 3. Especially, the pitch distance between

neighboring contact members in the cradle connector 2 and the connector block 3
must be as small as possible. Moreover, the thickness and the width of the cradle
connector 2 and the connector block é.have to be as smalll as possible. Fourthly, any
operator of the telephone cradie 1 must be allowed to connect the telephone cradle 1
to the housing 4 from a beveled position, i.e. from a position in which the length
direction of the telephone cradie 1 does not coincide with the axial direction of the
contact members of the connector biock 3.

Because of the fourth requirement mentioned above the cradle connector 2

cannot simply be pfovided with female type terminals to received male type contact

~ terminals 10 (figure 2b) of the connector block 3. The contact terminals 6 of the cradle

connector 2 have e to be designed in such a way that in the connecting state between
the cradie connector 2 and the connector block 3 a sliding contact is provided between
the respective e contact terminals 6 (figure 2a) and the contact terminals 10 )(figure

2b). Therefore, the contact terminals 6 of the cradle connector 2 are usually provided

. with flat extremities, as shown in figure 2a.

20

25

30
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The cradle connector 2 and the connector biock 3 may be provided with at least

one switch coax line for guiding signals which have to be shielded from the outside
world. _ _

However, when the option ofa sliding contact between the contact terminals 6
and the contact terminals 10 is chosen, each of the contact members of the connector
block 3 have to be provided with a spring action in the axial direction of each contact
member. | | - |

Figure 3 shows a cross section through a connector block is essentially known
from US-A-4,773,877 albeit for purposes of testing electronic components. The
contact member 22 is accommodated within a cavity 24 within the insulating housing
11. The contact member.22 is an integral member comprising a contact terminal 10

for electrical contact to a mating contact terminal 6 (figure 2a), a contact pin 9 to be
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fixed to a printed circui.'t:': 'Bgard ina mahnef known to any person skilled in the art and a
corrugated spring part 13. The contact member éhown in figure 3 is substantially flat
and may, advantageously, be made by stamping from a sheet of thin metal, e.g. made
of phosphor bronze. | |

The connector block 3 may be arranged in a housing as shown in figure 1. |
However, the connector block 3 shown in figure 3 may also be accommodated within
the housing 14 of a connector connected to a cable 15, as shown in figure 4. There is
no restriction as to the location where the connector block 3 of figure 3 may be
arranged. Moreover, there is no restriction as to the number of spring contact

members 22 within the housing 11 of the connector block 3, or their arrangement

‘within the connector block 3. Like the prior art connector block 3, shown in figure 2B,

the connector block 3 according to the invention may be provided with one or more
switch coax lines 12 or any other kind of contact members. _

Figure 5a shows a side view of several legs of a corrugated spring part 13 of a
spring contact member 22. The corrugated spring part 13 comprises several adjacent
U-shapes, adjacent U-shapes being oppositely arranged. In figure 5a R designates a
radius of each U-shape base. References sign X designates the width of each of the
legs, whereas reference sign Y designates the width of each of the bases. In the
arrangement according to figure 5a the following relation holds: Y = X.

Figure 5b and 5¢ show alternative embodiments of the corrugated spring part
13 of a spring contact member 22. Reference signs X and Y designate the same
dimensions as in figure 5a. In the embodiment showh in figure 5b the relation Y >j X
holds, whereas in the embodiment shown in figure Sc the relation Y < X hdlds.

By varying the radius R and the width X of the legs, and the width Y of the base
the force necessary to compress the spring contact member 22 may be varied. Figure
6 shows a functional relationship between said force and the compression distance for
some selected dimensions of X, Y, and R. The dimensions given are in millimeters.
Of course, the relationship shown in figure 6 also depends on the material from which
the spring contact member 22 is made. Preferably, the force necessary to compress

the spring contact member 22 is constant, and independent of the compression
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distanoe. ‘However, in practice this aé not possible. The dimensions of X, Y, and R are

preferably chosen in such a way that the force necessary to compress the spring
contact member 22 is between 0.2 and 0.4 Newton, _ _
Figure 7a shows a further embodiment of a connector block 3. Figure 7a shows

a top view, whereas figure 7b shows a side view in the direction of arrow P1 in figure

- 7a and figure 7c shows another side view in the direction of arrow P2 in ﬁ'gure 7a.

Arrows P1 and P2 are perpendicular to each other. In the embodiment of figures 7a,
7b, and 7c each of the contact terminals 10 is provided with a bent extremity 16 in
order to establish a less sharp contact member 10 and to enhance the possible

number of connecting and disconnecting operations between the connector block 3

. and the mating cradle connector 2 (figure 2a). Preferably, each extremity 16 is bent

through substantially =/2 radians relative to the axial 'dir_ection_ of contact members 22.
Preferably each of the bent extremities 16 is provided with a dimple 17 to further

- énhanee the possible number of connecting and disconnecting operations. This |
dimple 17 -may occupy a fel__ativ_ely large part of the bent_extrémity 16to ensure a |
smooth and reliable contact with a contact member 6 of a mating connector 2 under
mariy different angles of contacting that mating connector 2.

Also shown in figures 7a, 7b, and 7c is a rill 18 arranged in the axial direction of
each contact terminal 10 in order to enforce the rigidity of each of the contact terminals
10. |

'Figﬁre 8a and 8b show two different possible orientations of the spring
connector members.22. Both figures 8a and 8b _sho_w‘- schematically top views of a
connector block 3 having contact terminals arranged along one lih_e L1; Inthe
embodiment showing in figure 8a, the spring contact members 22 have an angle of
inclination relative to line L1 smaller than /2, whereas in the embodiment shown in
figure 8b the angle of inc_linatiori-bet_ween the spring contact members 22 and line L1

is substantially /2. The advantage of the embodiment according to figure 8a is that

~ the width W1 of the connector block 3 may be smailer than the width W2 of the

connector block 3 in the embodiment according to figure 8b.
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Figure 9 schematlcally shows a conniector bloéiz 3whlch is pfovided with a
ground conductor 19. The ground conductor 19 is , during operation, connected to
ground, e.g. through a contact pin connected to a ground layer on a printed circuit
board to which the connector block 3 is connected. The purpose of the ground
conductor 19 is to provide a static discharge capability for selected contact members
22, e.g. those contact members 22 which are connected to (C)MOS circuit parts on a
printed circuit board.

Figure 10a shows a cross section through the connector block 3 according to
figure 9 along line X-X, whereas figure 11a shows a cross section through the
connector block 3 according to figure 9 along line XI-XI. Figure 10b shows an -
enlarged view of the ground conductor 19 from the cross section of figure 10a,
whereas figure 11b shows ari en'larged view of the gourd conductor 19 from the cross
section of figure 11a.

Figures 10a and 10b show that each of the contact members 22 may be
provided with an extension 21 at the extremity part of the corrugated spring part 13
adjacent to the ground conductor 19. In the disconnected state of the connector block
3 the extension 21 is forced to the extremity of the cavity within the insulating housing
11 of the connector block by the spring action of the corrugated spring part 13. The
extension 21 shown in figures 10a and 10b is insulated from the ground conductor 19
by a wall part of the insulating housing 11. Consequently, there is no electrical contact
between the extension 21 and the ground conductor 19 and no static discharge
capability is provided for.

However, the extension 21 of the contact member 22 shown in figure 11a and
11b electrically contacts the grourid conductor 19 when the connector block 3 is not
connected to a cradle connector 2 and the extension 21 is forced to the extremity of
the cavity within the housing 11. No insulating wall is present between the ground
conductor 19 and the extension 21 in figures 11a and 11b. Therefore, any static
charge on the bontact member 2 in figures 11a and 11b will be conducted to ground

through the ground conductor 19 when the connector block 3 is disconnected. Static
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(C)MOS circuit parts on a printed clrc_ult board connected to contact pin 9.

-The ground conductor 19 in the embodiment shown in figures 9, 10a, 10b, 11a,
and 11b is made of a small rod from any suitable metal. e.g. phosphor bronze. -
However, it is also possible to provide a ground conductor strip 19' instead of a rod 19:
figures 12a; 12b and 12¢. The ground conductor strip 19' may be 'applied to the inside

‘wall of the insulating housing 11 of the connector block 3 b_y means of a method for
selectively metallization of plastic connectors as described and claimed in European
patent application 94202140.3. The ground conductor strip 19: is connected to
ground, e.g. on a printed circuit board to which the connector block 3 is fixed, by
suitable conductor means (not shown). '

Figure 12b shows a cross section through a cavity 24 in which the ground
conductor strip 19' is exposed to electrically contact part 21 of spring part 13 when the
connector block 3 is in its disconnected state. Figure 12c shows a cross section

through a cavity 24 in which the ground conductor strip 19" is covered by an insulating

layer 25 to prevent electrical contact between the strip 19" and the part 21 of the spring
- part 13 in this cavity 24.

Figures 12a and 12b, the latter showing an enlarged view of a construction
detail of ﬁgura 12a, alsq show by-pass strips 20 provided on the inside wall of the
cavity in which the contact member 22 is accommodated. As is clearly shown in figure
12b the ground conductor strip 19' and the by-pass strip 20 are separate from each
other and do not contact each other directly. The purpose of the by-pass trip 20 is to

~ electrically contact as many U-shaped bas_es of the spring contact member 22 as

- possible and therefore to provide a short circuit for any electrical current through the

'contact member 22. The application of by-pass strip 20 reduces the electrical
resistance between the contact terminal 10 and the contact pin 9 from each of the
spring contact members 22. A 'by-pass strip 20 may be provided at both sides of each
of the contact members 22, as shown in ﬁgufe’ 12a. However, one by-pass strip 20
may be provided instaad. The by-pass stﬁps 20 may be applied on the inside walls of

the cavity by the method for selective metallization of plastic connectors described in
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: Eufopean pateht application 94202140.3, referred to above. However, any other

method for selective metallization may be used. Alternatively, a metal sleeve may be
used, surrounding the spring contact member 22.

in order to enéure the best operation of the by-pass strip 20 the corrugated
structure of the spring part 13 is, preferably, designed in such a way that the extension
21 is resiliently forced against the by-[pass strip 20. Then, as little current as possible
is flowing through the spring part 13 itself. The surface part of extension 21 contacting
the by-pass strip 20 is preferably rounded and free of any burr. Alternatively, the first

~ parts of the corrugated structure opposite to extension 21 may be resiliently forced

against by-pass strip 20.

The provision of a ground conductor 19 or a ground conductor strip 19;
according to any of the ﬁgures 9 through 112b is also'applicable to any other kind of
spring contact member, e.g. the ball pen-type of spring memberé from the prior art .
described in the introduction. Of course, when the conductor block 3 provided with
either a ground conductor 19 or a ground conductor strip 19' is connected to a mating
cradie connector 2 those spring contact members 22 which electrically contact either
the ground conductor 19 or the ground conductor strip 19' in thg disconnected state
will have to be at least slightly compressed in the connected state in order to avoid an

electrical connection between the ground conductor 19 or the ground conductor strip

-19' and the extension 21 during operation. In order to have such a guaranteed

compression during operation those spring contact members 22 which have such
static discharge capability may extend slightly more from the body of the connector
block 3 with their contact terminals 10 than do the other spring contact members 22
which do not have such a static discharge capability.

Figure 13a shows an enlarged view of a spring contact member 22, preferably
stamped from a thin metal sheet. Figure 13a further shows two folding lines £ 1, 2. In
order to reduce the width of a connector block 3 each of the U-shaped base parts of
the corrugated spring part 13 is folded x.radians about folding lines £ 1 or 2,
respectively. Figure 13b shows the 6ontact member 22' after such a folding operation

which clearly shows that the width of the spring contact member is reduced relative to
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the width of the sprlng contact member 22 accordlng to f gure 13a. Figure 13c shows

aside view of the spring contact member 22" according to figure 13b. Figure 13c
shows that the gain in width is at the cost of the spab’e needed in a direction
perpendicular to the width direction of figure 13b.

Like the original spring contact member 22 the spring contact members 22' |

according to figures 13b and 13¢ may be provided with a bent extremity 16 'p'rovided

~ with a dimple 17. Moreover the contact terminal 10 of the spring contact member 22'

may be provided with a rill 18 like the original spring contact member 22.

Figure 14 shows several spring contact members 22' which are made in
accordance with the méthod described above. The spring contact members 22' are
shown in a top view in figure 14 in which they show a C-shape. The distance beMeen
the legs of the C-shaped spring contact member 22' may be varied, as required.
Different distances are showing in figure 14.. Moreover, the angle of inclination |
between the C-shaped spring contact members 22' and the line L1 may be varied, as
required. | | '

Fiuré 14 also shows an alternative way of bending (or folding) a spring contact
member 22 in order_td produce an U-shaped spring contact member 22"'(when seen
from a top view as in figure 14). The distance between the legs of such U-shaped

spring contact members 22" may be varied, as required. This is also shown in figure

14. Moreovér, the angle of inclination between these U-sh_a'ped contact members 22"

and the line L1 may vary in accordance with the requirements. As explained above,
the larger this angle of inclination the smaller the width w1 of the connector biock 3
may be.

Figure 15 shows two c—sha‘péd spring contact members 22' produced in
accordance with the method described above referring to figures 13a, 13b, and 13c.
In order to further reduce the required space for a connector block 3 the legs of two
adjacent spring contact -rhembers 22" may be interlaced as shown in ﬁgdre 16. Of
course, insulating walls (not shown)between the two: adjacent spring contact members
22;' may be provided in order to prevent undesired electrical contact between both

spring contact members 22'.
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Figure 16 shows a further embodiment of a spring contact member 122. The
spring contact member 122 differs from the spring contact member 22 (e.g. figure 13a)
in the ratio of the distance between adjacent legs of the corrugated spring part 13' to
the width of the corrugated spring part 13' as compared to the ratio of the distance
between adjacent legs of the corrugated spring part 13 to the width of the corrugated
spring part 13. - \

Figure 17a shows that the invention is not restricted to COrrugated spring
contact members 22 with U-shaped. Figure 17a shows a spring contact member 222
comprising a corrugated spring part 13" of which adjacent legs are arrahged inaV-
shape. Optionally, the base parts of these V-shapes may be bend about a
predetermined angle in 6rder to reduce the width of the spring connect members 222.
The bent base part is denoted by the reference sign 23. Moreover, each of the contact
terminals 10 of the spring contact member_222 may be provided with a rill 18 and with
a bent extremity 16, the latter in turn being provided with a dimple 17. Adjacent bent
base parts 23 may be bent in opposite directions, as shown in figure 17b which shows
a snde view of the spring contact 222 according to figure 17a.

Three additional embodiments which are adapted for increased Iatéral rigidity
are described as follows:

Figures 18a - 18d show the connector as shown in separate inset 30 for only

the spring terminal 32. It is to be noted ihat the plastic housing 34 has two plastic

guide/latches 36 at the two ends 58 and 40. These plastic guide/latches are relatively
large in cross-section, and also in the height protrusion above the connector mating
side surface, compared to the forward protruding length of contact stubs.
Consequently, such contact protrusions are sufficiently protected from accidental
sideways force loading. In such a design, the contact stub portion of 50 may be
straight and rectangular in cross-section without need for further re-enforcement.
When the telephone is placed into the cradle, such sideways forces can occur (as a
result of abuse) which justifies the.large plastic latch for protection. -

- However, there can be an alternative désign without the possibilify of having

such relatively large latches, or no latches. In such cases, the coniact stubs need



10

15

20

25

30

This Sheet Has Been Rep laced '

T

protection from lateral forces. Alternatively, there is a need to enhance the rigidity of

the protruding contact stubs for such use.

It is to be noted in Figures 18a - 18d that the bump 42 which is a portion of a
semi-circular arc sheared on two sides from the Iowef portien of the contact stub 10, is
to assist in the contact insertion from the bottom of the oonnector housing T-'s_hape
cavity. Consequently, this bump is fully submerged within the plastic, and cannot

contribute to the sideways ngldlty of the contact stub protruding above the front end of

. connector housing. Since this bump is sheared out of the plane from the flat base

_pe_rtion 10 this again does not assist in achieving desi__red stiffening objective.
~ Figures 19a - 19d show an altemnative design where the boss or rill 44 can

extend over a substantial length of the contact stub 46, and even extend outside the
plastic. |

Figures 20a - 20d shows yet another alternative. The semi-circular portion 48
extends substantially over the total width of the contact stub 50. Because this is a
_s_emie-circular arc, and not for instance a three quarters circle, these contacts may be
stacked close to each other at small pitch. _

This semi-circle may be interpreted as also a L-section as shown in Figures

21a-21d. However bottom of this L-section needs to be sheared from the contact

_stub 52, yet this transition needs to be contained within the plastic housing of the

connector.

~ Finally, a por_tion-with a small diameter cross-sé’ction contact stub a'rea'can be
‘made as shown in figures 21a - 21 d, with a perpendicularly bent contact flag (as
shown in fig. 7c). - o

~ The present invention is not restricted to the embodiments showing in the
figures and described above. The connector blocks provided with spring contact .
members according to the invention are not only applicable in hand-held telephone
sets. They canbe applied wherever a connector block is needed having contact

members with a spring action in there axial direction. Since the spring conteet

_ rﬁembe_rs themselves are made form a single piece from metal they can be easily

produced. Moreover, assembling a connector block with several spring contact
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members accordihg to the invention is reia{ively easg; gihce the total number of pieces
is reduced. | |

The contact pin 9 of the contact members can be substituted by contact lips or
the like suitable for hold down applications. Actually, the contact pins 9 may bé

5 substituted by any type of contact terminal known to a person skilled in the art.

Moreover, they may extend from a side face of block 3 instead of from the face
opposite to contact terminals 10. |

it is to be understood that wherever the expression “axial direction" of the
contact members 22, 122, 222 is used a direction substantially coinciding with the

10 axial direction of the contact terminais 10 is meant.
_—
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1. Connector block (3) comprising at I'east-bne cOntaét member (22) in at least

oone cavity (24), each contact member being integrally made and provided with a first

contact terminal (10) for electrical contact to a contact nj'er'nbé’r (6) of a mating
electrical element (2), a second contact terminal (9) and a corrugated spring part (13)
giving the contact member a resilient capacity in a predetermined axial direction and
being provided with atleast a substantially flat middle section characterized in that the
first contact terminal (10) of said at least one contact member (22) is provided with a

bent extremity (16).

2. Connector block according to daim 1 characterized in that each of the
exiremities (16) is provided with a dimple (17).

3. Connector block according to claim 1 or 2 characterized in that each of the

extremities (16) is bent relative to the axial direction through about =/2 radians.

4, Connector block according to any of the preceding claims characterized in that
the first contact terminal (10) of said at least one contact terminal (220) is provided

with a boss or rill (18) arranged in the axial direction of the first contact terminal.

5. Connector block according to any of the preceding claims characterized in that
each of the spring parts (13) extend in a substantially flat surface and are provided
with U-shaped or V-shaped interconnected parts.

6. Connector block according to claim 5 characterized in that the interconnected
parts are provided with legs and base parts interconnecting the legs, the width (x) of

the legs differing from the width (y) from the base parts.

. M
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7. Connector block according fo claim 5 or 6 characterized in that the connector

block comprises a plurality of said contact members (22) arranged along a line (L1)

and said flat surfaces are inclined relative to said line (L1).

8. Connector block according to any of the claims 1 through 4 characterized in that-
each of the spring parts (13) are provided with U-shaped or V-shaped interconnected
parts provid_ed with legs and base parts interconnecting the legs, at least some of the
spring parts (13) being folded in such a way that they show a substantially C-shaped

or U-shaped cross section seen in the axial direction of the contact members.

9. Connector block according to nay of the claims 1 through 4 characterized in that
each of f the spring part (1 3) are provided with U-shaped or V-shaped interconhected
parts provided with legs and base parts interconnecting the legs, at lest one part .
adjacent spring parts (13) being folded in such a way that they show substantially c-
shaped cross sections seen in the axial direction of the contact members, the c-

shaped cross sections being interlaced.

10. Connector block according to any of the preceding claims characterized in that
each of the cavities (24) are provided with a by-pass strip (20) for reducing the
electrical resistance between the first terminal (10) and the second terminal (9) of each
of the contact members (22). '

11.  Connector block according to claim 10 characterized in that each of the by-pass

strips (20) comprise a metal layer on the inside surface of the respective cavity (24). -

| 12.  Connector block according to claim 10 or 11 characterized in that the spring

part (13) is provided with a part (21) close to the first terminal (10) and is designed in
such a way that said part (21) is resiliently forced against the by-pass strip (20).

I
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