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CONNECTOR WITH SPRING CONTACT MEMBER AND SHORTING MEANS
The present invention relates to a connector block comprising at least one
contact member, 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 spring part giving the contact member a resilient
capacity in a predetermined axial direction, the connector block also comprising a
shorting rod electrically contacting predetermined contact members when the
connector block is in its disconnected state and being electrically separated from said
predetermined contact members when the connector block is in its connected state.
Such a connector block is known from US-A-4,954,9\087 which is intended for test
purposes and to identify electric components which are able to push away'
predetermined first terminals from the shorting rod in the testing state. The shorting
rod in this prior art connector block is not intended to short circuit vuinerable electronic
equipment, such as MOS elements, when the connector block is in its disconnected
state. Moreover, the known short rod extends in an open space in the connector block
and the spring parts of the contact elements occupy a large space. Thus, the design
of the known connector block is unsuitable for miniaturization.

 US-A-3,903,385 shows a connector provided with opposite pairs of electrical
contact members which are "shorted" by a shorting bar assembly when the connector
is not connected to a printed circuit board. The shorting bar assembly comprises a
shorting bar extending substantially perpendicular to the longitudinal direction of the
contact members. The shorting bar is supported by a spring pushing the shorting bar
against both contact members which are somewhat bent to one another for that
purpose, whenever a printed circuit board is absent. Inserting a printed circuit board
into the connector pushes the shorting bar away from the contact members. Since

each contact member is made up of two opposite parts and each pair of contact

" members needs its own shorting bar with-a sprihg the known shorting bar assembly is

unsuitable for miniaturization. |
US-A-4,070,557 discloses a shroud, e.g. used in back panel systems, in

which resilient bridging contact members are provided. When no connector is inserted
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" in the shroud the bridging contact members are forced in efectrical contact with

preselected terminals to form a closed loop condition in ;vgqan_t module positions.
When a connector is inséttad._into. the shroud the connector block pushes the bridging
contact members away from ..the terminals, thus breaking the closed loops. The |
bridging contact members are U-shaped a___nd need a ;ngtivgty large space within the
shroud making the know_rt-_ar;l.fgan_gé_m_ent_unsuitablq for miniaturization.

Therefore, it is an object of the present _:in\(entig_r__;.__tq. provide é connector with

shorting means able to pro_t_"e‘ct vulnerabie electronic _equipfne_nt against static

discharges, the connector having a design which allOw# further miniaturization of the

connector and which connector can .'be.e_asily and rel_a_t_ive_ly__ cheaply manufactured.

This object is obtained with a connector block defined sbove which is charactsrized
in that each spring part has a corrugated structure and is accommodated in a separate
cavity within the connector block, the shorting rod extending within the body of the
connector block and being partly exposed in predetermined cavities. By providing the
shorting rod within the body of the. connector block a_nd-_ only exposing it in pres_élected
cavities only very littie additional '_spaoe is required by the shorting rod which serves
the purpose of further miniaturization. .- o

In an alternative embodiment the connector block a__ecordih_g to the invention

comprises at least one contact member, each oontact member being integrally made

-provided with a first contact terminal for electrical contact to a contact member of a

mating electric element, a second contact terminal and a §p;ing part giving the contact
member a resilient capacity in a predetermined axial direction, the connéctor block
also comprising shoningfmeans electrically cpntactirig- predetermined contact
ntembers when the connector biock. is in.its disconnected ._state and being electrically
separated from said predeténnineq contact members when the connector block is in its

connected state characterized in that each spring part has a corrugated structure and

- is accommodated in a _sep_ar_at_é c_ayi_ty.w__ithir_\ the pq_rine’ctor block, the shorting means

comprising at least one shorting strip extending on _t_hei_ surface of the body of the

connector block and-bejng-eqused_ in predet_ennfin_ed; cavities. In this embodiment, a
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very thin shorting strib exposed in preselected cavities is used which also occupies
very little space, thus serving the purpose of further miniaturization.

The present invention will be further illustrated by reference to some drawings
showing embodiments of the present in\'fention. The embodiments are only meant to
illustrate the present invention and not to limit its scope. In the drawings:

figure 1 shows, schematically, a hand-held telephone set according to the prior
art, .

ﬂgures__Za 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 housing connected to a conventional cable; -

figures 5a, Sb, Sc show different embodiments of the spring part of the spring
contact member;

figure 6 shows a functional relationship between the force necessary to
compress the spring contact member in its axial direction and the compression
distance; .

ﬁ_gure'7a shows a top view of one embodiment of the spring contact member;

figure 7b shows a side view of the spring contact member according to figure
7a; )

figure 7c shows a side view of the spring contact member according to figure 7a
but perpendicular to the side view of figure TB;

figure 8a and ﬁg_ure 8b show, schematically, different 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;

ﬂguré 10b shows an enlarged view of a detail of figure 10A,;

ﬂgt_ire 11a shows a cross section view along line XI-XI in figure 9;



5

10

15

20

25

30

WO 96/19853 PCT/US95/16429

4
figure 11b shows an enlarged view of a detail of figure 11A;
figure 12a Shows -”,a cross section of an alternative embodiment of the connector
with a spring contact member according to the invention; -
_ figure 12b shows a detail of the connector accordihg to figure “1A;
figure 12c shows a detail of a cross section through another cavity of the
connector according to the-embodiment of figure 12A,
figures 13a, 13b 13c¢ illustrate a method to produoe a C-shaped spring contact
member or a connector acoordmg to the invention;
figure 14 shows a C-shaped spring contact member and U-shaped spring
- contact member withina connector block; _
figure 15 shows an atte_mati_,ve arrangement of two C-shaped spring contact
‘members for a connector according to the invention; - |
figure 16 shows a further embodiment of a spring contact member for a
connector accordlng to the.invention; . _
figure 17a shows a spring contact member with V-shaped corrugations for a
connector according to the lnventlon and
figure 17b shows a sude_-v.l_e__yv- of the spring contact r_n_ember of figure 17a.
Figure 1 shows, schematically, a hand-heid telephone set known per se and
comprising a telephd_ne cradle 1 and a separate housing 4. The separate housing 4
“may have any convenient shape, e.g. a large U-shape able to entirely accommodate
the telephone eradle 1. .The housing 4 may be fixed to a wall, a dash board of a car,
etc.. The housing 54 is-_made_ of any suitable material, e.g. plastic. .
The telephone cradle 1 can be connected to.and disconnected from the housing
‘4. To this end, the telephone: cradie 1 is provided wnth a cradle connector 2 and the
housing 4 with a connector block 3. Such a hand-held telephone set must meet very
demanding requirements. - First of all, the force necessary to connect the telephone
cradle to the housing 4 must be as low as possibie.. Secondly, the electrical
connection between the cradle connector 2 and the connector block 3 must be very
reliable, even after very. many connectuons and dlsconnectlons the cradle connector 2

and the connector b|ock 3 must be designed for as many connecting and
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disconnecting operations as at least ten thousand. T=hird|y; the cradle connector 2 and
the connector block 3 must be designed as small as possible. Sometimes, fifteen or
more electrical connections have to be made. 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 cradie connector 2 and the connector biock 3 must be as small as
-possible. Moreover, the thickness and the width of the cradie connector 2 and the
connector block 3 have to be as small as possible. Fourthly, any operator of the
telephone cradle 1 must be allowed to connect the telephone cradie 1 to the housing
4 from a beveled position, i.e. frofn a position in which the length direction of the
telephone cradle 1 does not coincide with the axial direction of the contact members of
the connector block 3.

Because of the fourth requirement mentioned above the cradle cbnnector 2
cannot simply be provided with female type terminals to receive male type contact
terminals 10 (figure 2B) of the connector block 3. The contact terminals 6 of the cradle
connector 2 have to be designed in such a way that in the connecting state between
the cradle connector 2 and the connector block 3 a sliding contact is provided between
the respective contact terminals 6 (figure 2A) and the contact terminals 10 (figure 2B).
Therefore, the contact terminals 6 of the cradle cbnnector 2 are usually provided with
flat extremities, as shown in figure 2a. '

The cradie connector 2 and the connector block 3 may be provided with at least
one switch coax line for guiding signals which have to be shielded from ihe outside
world.

HoWever, when the option of a 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 3 along one of the

contact members 22. such a connector block is essentially known from US-A-

4,773,877 albeit for purposes of testing electronic components. The contact member
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22 is accommodated within a davity 24 within the insulating housing 11. The contact |
member 22 is an integral member comprising a contact t_e_rminal 10 for electrical
contact to a mating contact temiinal 6 (figure 2A), a contact pin 9 to be fixed to a
printed circuit board in.a manner known to any person skilled in the art and a
corrugated spring part 13. ‘The contact member.shown. in figure 3 is substantially fiat

- 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 shov)n in figure 1.
However, the connector block 33hown in figure 3_niay élso be accommodated within
the housing 14 of a connector cbnnecte_d to a cable 15, as shown in figure 4. There is
no restriction as to the loéatio_n' where the connector block 3 of figure 3 may be
arranged. Moreover, there 'is nd restriction és to the number of spring contact
members 22 within thehpﬁsing -1'1.':_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 sidé view of several legs of a corrugated spring part 13 of a
spring contact member 22.. The corrugated spring part 13 oomprises several adjacént
U-shapes, adj_acent U-shapes being oppositely arranged. In figure 5a R designatés a
radius of each U-shape base. Refefence 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 ﬂguré 5a the following relation holds: Y = X..
Figure 5b and 5c¢ 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 shown in figure Sb the relation Y > X

~ holds, whereas in the embodiment shown in figure Sc the relation Y < X holds.

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.
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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
distance. However, in practice this is not possibl'e. 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 7¢ shows another side view in the direction of arrow P2 in figure 7a.

Arrows P1 and P2 are perpendicular to each other. In the embodiment of figures 7a,

| 7b, and 7¢ each of the contact terminals 10is 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 of the bent extremities

16 is provided with a dimple 17 to further enhance the possible number of connecting

“and disconnecting operations.

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.

- Figure 8a and Sb show two different possible orientations of the spring contact
members 22. both figures 8a and 8b show schematically top views of a connector
block 3 having contact terminals arranged along one line L1. In the embodiment
shown in figure 8a, the spring contact members 22 have an angle of inclination relative
to line L1 smaller than =, whereas in the embodiment shown in figure 8b the angle of
inclination between the spring contact members 22 and line L1 is substantially . The
advantage of the embodiment according to figure 8a is that the width W1 of the
connector block 3 may be smaller than the width W2 of the connector block 3 in the
embodiment according to figure 8b. |

Figure 9 schematically shows a connector block 3 which is provided with a

ground conductor 19. The ground conductor 19 is, during operation, connected to
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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 groi.md

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. : _ _ |
Figurg 10a shows a cross section .thrc_;ugh-the connector block 3 according to

- figure 9 along line x.-x.'w'hereas figure 11?. shows -__a.-:cro_ss section through the

connector block 3 according to figure 9 al:f:,ng line XI-X_L - Figure 10b shows an
enlarged view of the ground conductor 19 from the cross section of figure 10a,
whereas figure 11b shows an enlarged view of the ground conductor 19 from the ci'oss
section of figure 11a. | T |

Figures 10a and 10b show that each of the. contact members 22 may be
provided with an extension 21 at the extremny part of thé,corrugated spring part 13
adjacent to the ground conductor 19. In the dlsconnected state of the connector block
3 the extension 21 is fofce‘.d to the extremity of the cavity within the insulating housing
11 of the connector biock by the spﬁng_ action of the corrugated spring part 13. The
extension 21 shown in figures 10a and 10b is insulate_d._from the ground conductor 19
by a wall part of the insulating housing. 11. Conseque_nt_ly. there is no electrical contact
between the extension 21, and t_hg ground conductor 19 and no static discharge
capability is provided for. - - |

However, the extension 21 of the contact member 22 shown in figures 11a and
11b electrically contacts the ground conductor 19 when the connector block 3 is not
connected to a cradie connector 2 and the extensions 21 is forced to the extremity of _
the cavity within the housing 11. No insulating wall is__pyesén_t between the ground

conductor 19 and the extension 21 in ﬁgures 11aand 11b. Therefore, any static

charge on the contact member 22 in figures 11a and 11b will be conducted to ground

through the ground conductor 19 when the connector block 3 is di_sccnnected. Static
charges on the contact member 22 of figures 11a.and 11b are not able to damage

(C)MOS circuit parts on a printed circuit board connected to contact pin 9.
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The ground conductor 19 in the embodiment shown in figures 9, 10a, 10b, 11a,
and 11b is made of a sfnall rod from any suitable metal, e.g; phosphor bronze.
Howéver, it is also possible to provide a ground conductor strip 19' instead of a rod 19:
figures 12a, 12b and 12c. The ground conductor strip 19' may be applied to the
inside wall of the insulating housing 11 of the connector block 3 by means ofa
method fof selectively metallization of plastic connectors as described and claimed in
European patent application 94292140.3. 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 figure 12a, also show by-pass strips 20 pfovided 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 strip 20 is to
electrically contact as many U-shaped bases 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_ coritact- terminal 10 and the contact pin 9 from each of the
spring contact members 22. A by-pass strip 20 may be provided sat both sides of
each of the contact m'embefs 22, as shown in figure 12a. However, one by-pass strip

20 may we provided instead. The by-pass strips 20 méy be applied on the inside walls

- of the cavity by the method for selective metallization of plastic connectors described

in European patent application 94202140.3, referred to above. However, any other
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method for selective metallization may be used. Altematively,' a metal sleeve may be
used, surrounding the spring contact member 22.
In order to ensure the best 6peration of the by-pass strip 20 the corrugated
structure of the spring part 13 is , preferably, designéd in'such a way that the -
extension 21 is resiliency forced agéinst.the by-pass strip 20. Thén, as little current as

possibie 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 bur.
"Alternatively, the first part 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 gfound'-oonductor strip 19'
according to any of the figures 9 through 12b is also applicable to any other kind of
spring contact member, e:g. the ball pen--type of spring members 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 the disconnected state

-will have to be at least s|ightly-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 operating those spring contact members 22 which have \such a

 static discharge capability may extend slightly more from the body of the connector

block 3 with their contact terminals 10 than to 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 f1, f2. 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 = radians about folding Iines f1orf2,

respectively. Figure 13b shows the contact member 22" after such a folding operation

- which clearly shows that the width of the spring cdntact member is reduced relative to

the width of the spring contact member 22 according to figure 13a. Figure 13c shows
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a a side view of the spring contact member 22' according to figure 13b. Figure 13c

shows that the gain in width is af the cost of the space .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 13c may be provided with a bent extremity 16 provided
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 method 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 between

.the legs of the C-shaped spring contact member 22' may be varied, as required.

different distances are shown 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.
Figure 14 also shows an alternative way of bending (or folding) a spring contact
member 22 in order to 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. Moreover, the angle of inclination between these U-shaped contact members 22"

- and the line L1 may vary in accordance with the requirements. As explained above,

the larger this angle of inclination between these U-shaped 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 block 3 may
be. |

Figure 15 shows two c-shaped 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 members 22' may be interlaced as shown in figure 15. 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--spﬁng-contactmember 122. The
spring contact member 122 differs from the spring contact mé,mber-22 (e:p. figure 13A)
in the ratio of the distance between adjacent legs of the-corrugated spring part 13'to-
- the width of the corrugated spring p‘_fal:t-13' as qornpaf_ed to the ratio of the distance
between adjacent legs of the corrugated spring part 13 to the width of the corrugated
spring part 13. - T | . S
Figure 17a shows that the invention is not restricted to corrugated spring

_contact members 22 with U-shapes. Figure 17a shows a spring contact member 222
comprising a corrugated spring part-13" of which adjacent legs are arranged in a V-
shape. Optionally, the base parts of these V-'.-shapes may be bent about a -

" predetermined angle in prdeLto.reduce the width of th_e spring contact 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 intum being provided With_a dimple 17. Adjacentbent  —
base parts 23 may be bent in opposite directions, as shown in figure 17b which shows

" a side view of the spring contact member 222 according-to figure 17a. '

The present invention is not restricted to the embodiments shown in the figures
and described above. The connector blocks provided with spring contact members
according to the invention are not only applicable in ha_nd;held telephone sets. They " —_ ..

- can be applied wherever a connector block is needed having contact members with a '

spring action in their axial direction. Sincé the spring contact members themselves are

made from a single piece of metal they can be easily produced.--Moreover, 'étssembling

a connector block with several spring contact members according to the invention is

-felatively easy since the total number of pieces is reduced.

| The contact pin 9 of the contact members can be substituted by contact lips or

the like suitéble for hold down applications. Actually, the contact pins 9 may be .

substituted by any type of contact terminals 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 1.0.' : -
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it is to be understood that wherever the expressnon "axial direction" of the
contact members 22, 122 222 is used a direction substantlally coinciding with the

axial direction of the contact terminals 10 is meant.
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- Claims
1. Connector block (3) comprising at least one contact member (22), each contact
member being int_egrally made and provided with a first.contact terminal (10) for |
electrical contact to a c’ontact.member (6) of a mating electric element (2), a second
contact terminal (9) and a spring part (13) giving the contact member a resilieht
capacity in a predetermined axial direction, the connector biock (3) also comprising a
éhorting rod (19) electrically 6ontacting predetermined contact members (22) when the
connector block (3) is in its disconnected state and being electrically -separated from
said predetermined contact members (22) when the conhector block is in its connected
state, characterized in that each spring part (13) has a corrugated strucfure and is
accommodated in a separate cavity (24) within the connector biock (3), the shorting
rod (19) extending within the body of the connector biock and being partly exposed in

predetermined cavities (24).

2. Connector biock (3) comprising at least one contact member (22), each contact
member being integrally made provided with a first contact terminal (10) for electrical

contact to a contact member (6) of a mating electric element (2), a second contact

~ terminal (9) and a spring part (13) giving the contact member a resilient capacity in a

predeterrhined axial direction, the connector block (3) also comprisin shorting means
(19") electrically contacting predetermined contact members (22) when the connector
block (3) is in its disconnected state and being eIéctrically separated from said
predetermined contact members (22) when the connector block is in its connected
state, characterized in that each spring part (13) has a corrugated structure and is
accommodated in a separate cavity (24) within the connector block (3), the shorting
means comprising at least one shorting strip _(1 9) extending on the surface of the body

of the connector block (3) and being exposed in predetermined cavities (24).

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

contact terminals (10) is providéd with a bent extremity (16).
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4. Connector block ébcording to claim 3, characté;ized in that each of the
extremities (16) is provided with a dimple (17).

5. Connector blobk according to claim 3 or 4, characterized in that each of the first
contact terminals (10) is provided with a rill (18) arranged in the axial direction of the

first contact terminals.

6. 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.

7. Connector block according to claim 6, 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.

8. Connector block according to claim 6 or 7, characterized in that the contact
block comprises a plurality of said contact members (22) arranged along a line (L1)
and said flat surfaces are inclined relative to said Iine (L1).

9 Connector block according to any of the claims 1 through 5, characterized in
that each of the spring parts (13) are provided with U-shaped or V-shaped
interconnected parts provided 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.

10. Connector block according to any of the claims 1 through 5, characterized in
that eéch of the spring parts (13) are provided with U-shaped or V-shaped

interconnected parts provided with Iégs and base parts interconnecting the legs, at
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least one pair of 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.

- 11.  Connector block according to.any of the.claims 1 or 3 through 10, characterized

in that those contact members (22) which are accommodated in cavities (24) in which
said exposed shorting rod (19) extends slightly more from the body of the connector
block (3) than do the other contact members (22).

12.  Connector block according to any of the claims 2 through 10, characterized in
that those contact members (22) which are -acoommoda’t_ed in cavities (24) in which
said exposed shorting strip (1 9') extends extend inghtl§ more from the body of the
connector block (3) than do the other contact members (22).

13. Connector block abeording to any of the preceding claims, chafacterized in that
each of the cavities (24) are provided with a by-pass strip (20) for reducing the
electrical resistance between the ﬂrét terminal (10) and the second terminal (9) of each
of the contact members (22).:

14. Connector block according to claim 13, characterized in that the spring part

(13) 'is-_prqvided 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).



