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(54) Connector for coaxial cable with a helically corrugated outer conductor

(57) A connector for a coaxial cable with a helically the ferrule, the ferrule being provided with inner threads
corrugated outer conductor, where the connector com- corresponding to the helical corrugation of the outer
prises a main body containing the centre terminal of the conductor, and where it is still possible to rotate said out-
connector and a rear part essentially comprising an out- er bushing relative to the cable after the final attachment
er bushing containing a partly radially resilient ferrule for of the rear part of the connector on the cable, thus facil-
receiving an exposed end of the outer conductor and an itating the final attachment of the main body on the rear
end portion of the jacket of the cable, where a firm and part. Said electrical contact between the outer conduc-
reliable electrical contact between said ferrule (and tor and the rear part of the connector is brought about
hence said outer bushing) can be obtained simply by without any deformation of the outer conductor, and it is
screwing said exposed end of the outer conductor into hence possible, if necessary, to remove the connector

from the cable again without damage to the cable.
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Description

TECHNICAL FIELD

[0001] The presentinvention relates to connectors for
coaxial cables and more particularly to connectors for
coaxial cables having a helically corrugated outer con-
ductor as set forth in the preamble of claim 1.

DESCRIPTION OF PRIOR ART

[0002] Coaxial cables with a corrugated outer con-
ductor are frequently used for radio frequency applica-
tions, and the use of a corrugated outer conductor in-
creases the flexibility of the cable compared to a corre-
sponding cable with a smooth outer conductor. In some
cases, the corrugation of the outer conductor is made
helical, thus for instance allowing a coaxial cable con-
nector to the attached to an end of the cable by screwing
the connector or a part hereof onto the outer conductor.
[0003] Many connectors of this kind are described in
patent specifications. Thus U.S. Patent No. 5,766,037
discloses a connector of the above kind where the at-
tachment of one end of the corrugated outer conductor
of the cable to the connector is accomplished by means
essentially comprising a clamping back nut one end of
which is provided with a number of radially resilient fin-
gers, aradially inward portion of which are provided with
threads matching the helical corrugation of the outer
conductor, so that when the connector is assembled and
mounted on the cable, said threads exert an inwardly
directed pressure on the outer conductor. Furthermore,
there is between said end of the clamping back nut
which is provided with said fingers and a clamping collet
circumferentially fitted on said resilient fingers provided
a gab which during mounting of the connector on the
end of the cable deforms a portion of the exposed end
of the outer conductor of the cable and thereby retains
it firmly within said gab. Said portion of the exposed end
of the outer conductor thus undergoes an irreversible
deformation during the mounting of the connector on the
cable.

[0004] A further example of a prior art connector of
the above kind is disclosed in U.S. Patent No. 5,983,723
in which the connection between the helically corrugat-
ed outer conductor of a coaxial cable and the connector
is established by means of an inwardly corrugated
sleeve, the corrugation of which matches the corruga-
tion of the outer conductor of the cable so that said
sleeve can be screwed unto the outer conductor in such
amanner that the outer conductor extends longitudinally
through the sleeve and such that an end portion of the
outer conductor is located outside one longitudinal end
face of said sleeve. Hereafter, the sleeve is inserted in
the connector so that said end portion of the outer con-
ductor becomes located in the gab thereby formed be-
tween one longitudinal end face of the conductor and
said longitudinal end face of the sleeve. When the con-
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nector is finally assembled by screwing an outer bushing
over that end of the connector, which is receiving the
cable, said width of said gab is being reduced, thus re-
taining said end portion of the outer conductor firmly
within said gab. A firm and reliable electrical and me-
chanical connection between the outer conductor and
the connector is thus only being established within the
relatively limited region of the gab. Furthermore, said re-
tainment of the end of the outer conductor in said gab
also results in an irreversible deformation of the end of
the outer conductor.

[0005] Further connectors somewhat resembling the
one mentioned in the above U.S. Patent No. 5,983,723
are disclosed in for instance U.S. Patent No. 5,154,636,
EP 0495 467 A2 and DE 43 44 328 C1.

[0006] A common disadvantage with all of the con-
nectors mentioned above is that the final connection be-
tween the outer conductor and the corresponding part
of the connector is obtained in such a manner that it re-
sults in a deformation of a part of the end of the outer
conductor, which deformation has the detrimental effect
of rendering it either impossible or at least difficult to re-
move the connector from the cable, once it has been
attached to the connector, and furthermore that if the
connector is actually removed from the cable, said end
part of the outer conductor will be more or less dam-
aged, so that the end of the cable must be prepared
again prior to a succeeding application of a connector
thereto. This may be difficult or even impossible in many
circumstances.

SUMMARY OF THE INVENTION

[0007] According to the preceding description of
some prior art connectors, it is an object of the present
invention to provide a connector for a coaxial cable with
a helically corrugated outer conductor which would al-
low the connector to be mounted on a suitably prepared
end of the cable and afterwards, if necessary, allow the
connector to be removed from the cable without damage
to the prepared end of the cable, so that it would be pos-
sible to reuse the cable without the necessity to carry
out a renewed preparation of the end of the cable.
[0008] Itis a further object of the present invention to
provide a connector of the above kind which allows a
firm and reliable electrical connection between the outer
conductor of the cable and the corresponding part of the
connector to be obtained without the use of fastening
tools.

[0009] Itis a further object of the present invention to
provide a connector of the above kind that also provides
areliable mechanical attachment of the connector to the
jacket of the coaxial cable.

[0010] Itis a further object of the present invention to
provide a connector of the above kind which also pro-
vides a very flexible attachment of the connector on the
cable in the sense that when the connector is mounted
on the end of the cable, it is still possible to rotate the
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connector relative to the longitudinal axis through the
cable.

[0011] These and other objects are attained with a
connector for a coaxial cable with a helically corrugated
outer conductor according to the invention, where a firm
and reliable electrical and mechanical connection be-
tween the connector and the outer conductor of the co-
axial cable is obtained by screwing a rear part of the
connector unto said outer conductor. The rear part es-
sentially comprises a tubular outer bushing (which can
be attached to the remaining part of the connector, in
the following referred to as the main body of the con-
nector, during the final assembling of the connector), a
ferrule placed coaxially inside said outer bushing, so
that it can be displaced longitudinally within said outer
bushing over a certain distance relative hereto, said fer-
rule being radially resilient over a part of its longitudinal
extension, and engagement means placed between
said outer bushing and said ferrule, such that when said
ferrule is longitudinally located within a first region within
said outer bushing, relative rotational movement be-
tween said ferrule and said outer bushing is prevented,
and such that when said ferrule is not located within said
first region, said ferrule is free to rotate relative to said
outer bushing. Furthermore, a portion of the inner cir-
cumferential surface of said ferrule is provided with
threads matching the helically corrugated outer conduc-
tor, thereby making it possible to screw said ferrule unto
an end of the outer conductor. Extending radially inward
said ferrule is furthermore provided with an inner circum-
ferential protrusion located at one longitudinal end of
said threads proximal to said main body, at which end
of the ferrule this is not radially resilient, said protrusion
providing a contact surface between the end of the outer
conductor and the ferrule, when the outer conductor is
screwed as far as possible into said ferrule.

[0012] During mounting of the rear part of the connec-
tor on the prepared end of the cable, the rear part is first
displaced longitudinally relative to the end of the cable,
until the ferrule becomes located in said first region in-
side the outer bushing, whereby the ferrule is prevented
from rotation relative to the outer bushing. In this posi-
tion, it is then possible to screw the rear part unto the
outer conductor due to the presence of said threads in-
side the ferrule. When the end of the outer conductor
reaches said inwardly directed inner circumferential pro-
trusion provided in the ferrule, a firm electrical contact
is established between the end of the outer conductor
and this protrusion without causing deformation of the
end of the outer conductor. It is hereafter possible to dis-
place the outer conductor/the ferrule longitudinally rel-
ative to the outer bushing so that the ferrule leaves said
first region, whereby it becomes possible to rotate the
outer bushing relative to the cable.

[0013] As a final step, the rear part is attached to the
main body of the connector by screwing the outer bush-
ing unto one end of the main body in a manner known
per se. The outer bushing is on a part of the inner cir-
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cumferential surface hereof provided with means en-
gaging corresponding means provided on the outer cir-
cumferential surface of the ferrule, such that when dur-
ing this attachment of the rear part to the main body, a
relative longitudinal displacement between the rear part
and the main body takes place, said engagement caus-
es said radially resilient part of the ferrule to be com-
pressed around the outer conductor of the cable, there-
by providing increased electrical and mechanical at-
tachment between the outer conductor and the ferrule
(and hence electrical contact from the outer conductor
via the rear part of the connector to the main body of the
connector).

[0014] Furthermore, a certain longitudinal extension
of the inner circumferential surface of the ferrule which
is radially resilient is provided with retaining means, so
that said radial compression of the ferrule causes said
retaining means to press against the jacket of the cable
and thereby further contribute to a reliable attachment
of the connector to the cable.

[0015] Furthermore, there are provided means to the
effect that when the connector is finally mounted on the
cable as described above, said ferrule is prevented from
becoming located within said first region within said out-
er bushing, so that in this final state, it is still possible to
rotate the outer bushing, and thereby the main body of
the connector relative to the cable.

[0016] If, for some reason, it is afterwards desired to
remove the connector from the cable, it is possible to do
so by reversing the above-described steps. Specifically
the main body is released from the rear part, whereafter
it is again possible to bring the ferrule into said first re-
gion inside the outer bushing, where relative rotational
movement between the ferrule (now containing the out-
er conductor) and the outer bushing is prevented. It is
now possible to unscrew the rear part from the cable,
and since no deformation of the end of the outer con-
ductor has occurred during the attachment of the rear
part on the outer conductor, it is hereafter possible to
reuse the cable as often as needed without a renewed
preparation of the end of the cable.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The invention will now be described in more
detail with reference to the accompanying drawings, in
which

figure 1 is a longitudinal partly sectional view of a
connector according to one embodiment of the in-
vention;

figure 2 is a side elevation view of a ferrule used in
the above embodiment of the invention;

figure 3 is a side elevation view of a tubular engage-
ment means used in the above embodiment of the
invention;
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figure 4 is a side elevation view of the ferrule ac-
cording to figure 2 provided with the engagement
means according to figure 3; and

figure 5 is a cross sectional view of the ferrule and
engagement means according to figure 4 in the

plane I-l, as indicated by the arrows in figure 4.

DETAILED DESCRIPTION OF THE INVENTION

[0018] In the following a detailed description of one
embodiment of the invention is given.

[0019] With reference to fig. 1, there is shown a lon-
gitudinal, partly sectional view of one embodiment of a
connector according to the invention. The connector
comprises essentially two parts, the first of which is the
main body 2 containing the centre terminal 1 of the con-
nector, which centre terminal is to be electrically con-
nected to the inner conductor 15 of the coaxial cable.
This connection is effected by means of an inner and
outer compression means 8, 9 in a manner known per
se, and which will therefore not be described further in
this case.

[0020] The second main part of the connector accord-
ing to this embodiment of the invention is the tubular
rear part of the connector comprising the outer bushing
12 of the connector. The tubular main body 2 and the
outer bushing 12 can be attached coaxially to each other
and displaced in the longitudinal direction relative to
each other by screwing the outer bushing 12 unto the
main body 2 by means of threads 26 provided on a part
of the outer circumferential surface of the main body 2
and corresponding threads 27 provided on a part of the
inner circumferential surface of the outer bushing 12.
[0021] Positioned coaxially within said outer bushing
12 and longitudinally slidable relative thereto, there is
provided a tubular ferrule 11, which ferrule 11 over a cer-
tain longitudinal extension hereof is provided with a
number of slits 21 (see figure 2 and 4) cut through the
circumferential wall of the ferrule11. These slits 21 pro-
vide the ferrule 11 with radial resiliency over the major
longitudinal extension of the ferrule 11. Furthermore, the
inner circumferential surface of said ferrule 11 is over a
certain longitudinal extension hereof provided with
threads 22 corresponding to the thread provided by the
helically corrugated outer conductor 16 of the coaxial
cable. On the remainder of that part of the ferrule 11,
which is provided with said slits 21, there is provided a
number of inner circumferential protrusions 19 acting as
retaining means for the jacket 17 of the coaxial cable.
[0022] Between a part of the inner circumferential sur-
face of the outer bushing 12 and a part of the outer cir-
cumferential surface of the ferrule 11, there is further-
more coaxially with said outer bushing 12 and said fer-
rule 11 provided a tubular engagement means 10, which
engagement means 10 has a fixed longitudinal relation-
ship with the inner circumferential surface of the outer
bushing 12.
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[0023] The structural details of said ferrule 11 and said
engagement means 10 will hereafter be described in de-
tail with reference to figure 2 through 5.

[0024] Figure 2 shows a side elevation view of the fer-
rule 11 used in this embodiment of the presentinvention.
As shown in the figure, the major part of the longitudinal
extension of the ferrule 11 is provided with a number of
slits 21 through the circumferential wall of the ferrule. At
one part hereof, the ferrule 11 is provided with a conical
collar 18 on the outer circumferential surface hereof and
at the distal end of the ferrule 11 relative to the coaxial
cable, the ferrule 11 is provided with a circumferential
end collar 30, thus forming a first longitudinal portion 28
of the ferrule 11 between said conical collar 18 and said
end collar 30 for receiving the tubular engagement
means 10 to be described in the following. Finally, the
end face of the ferrule 11 furthest away from the end
collar 30 is provided with a conical end portion 25.
[0025] Infigure 3, said tubular engagement means 10
coaxially surrounding said first longitudinal portion 28 is
described. As indicated by the hatching in figure 3, the
outer circumferential surface of the tubular engagement
means 10 is made rugged, for instance by knurling or
other suitable processes, with the object to provide in-
creased friction between this surface and the corre-
sponding part of the inner circumferential surface of the
outer bushing 12 in order to maintain the engagement
means 10 in its longitudinal position within the outer
bushing 12. The engagement means 10 is provided with
longitudinally extending ribs 20, a number of which (in
the present case 6, although other numbers of ribs can
of cause also be used) are shown with reference to fig-
ure 5, which ribs 20, when the ferrule 11 is located within
said first region relative to the outer bushing 12, are
brought into engagement with that part of the slits 21
which are penetrating the conical collar 18, so that when
the ferrule 11 is located within said first region relative
to the outer bushing 12, a rotational movement of the
ferrule 11 relative to the outer bushing 12 is prevented
due to the engagement of the ribs 20 with the conical
collar 18. When on the other hand the ribs 20 are not in
engagement with the conical collar 18, the ferrule 11 can
freely rotate relative to the outer bushing 12.

[0026] Returning to figure 1, there is between said
second longitudinal portion 29 of the ferrule 11 and a
corresponding portion of the inner circumferential sur-
face of the outer bushing 12 coaxially with the ferrule 11
and the outer bushing 12 provided an inner bushing 13,
one end of the inner circumferential surface of which is
provided with a radially protruding inwardly directed
conical part corresponding to the conical end portion 25
of the ferrule 11. The outer end of the bushing 13 rests
against said conical collar 18 on the outer circumferen-
tial surface of the ferrule 11.

[0027] The establishment of electrical and mechani-
cal connection between the outer conductor 16 of the
coaxial cable and the outer bushing 12 - and hence with
the main body 2 - of the connector according to the in-



7 EP 1170 833 A1 8

vention is achieved in the following manner:

[0028] First the coaxial cable is suitably prepared so
that the relative dimensions of the exposed parts of the
inner conductor 15 and the corrugated outer conductor
16 as schematically indicated in figure 1 are obtained.
Specifically the length of exposed corrugated outer con-
ductor, and hence the number of turns of the "thread"
provided by the helical corrugation, should correspond
to the longitudinal dimension of that part of the inner cir-
cumferential surface of the ferrule 11, which shall re-
ceive said exposed part of the outer conductor 16.
[0029] The prepared cable is then inserted into the
one end of the bushing 12 as indicated by the arrow A
in figure 1 and displaced longitudinally inside the bush-
ing 12 as far as possible, during which displacement the
ferrule 11 slides within the engagement means 10 until
a point, where said ribs 20 reach the end of the conical
collar 18 facing the first portion 28 of the ferrule. The
above described engagement of the ribs 20 with the slits
21 through the conical collar 18 can now be effected by
rotating the outer bushing 12 relative to the cable, until
an audible click or tactile vibration is perceived, indicat-
ing that said engagement has been obtained. Hereafter,
the rear part is screwed unto the outer conductor 16 of
the cable, until the end of the outer conductor 16 reach-
es a radially inner circumferential protrusion 31 of the
ferrule 11 at point C in the figure. In this manner, a firm
and reliable electrical contact between the inner circum-
ferential protrusion 31 of the ferrule (and hence with the
outer bushing and eventually with the main body of the
connector) and the end face of the outer conductor 16
facing said inner circumferential protrusion 31 is finally
obtained without any deformation being caused to the
end of the outer conductor 16. When hereafter the outer
bushing 12 is longitudinally displaced in a direction away
from the cable, the ferrule 11 is brought out of engage-
ment with the ribs 20 (i.e. out of said first region), where-
after it is possible to rotate the outer bushing freely rel-
ative to the cable, thus facilitating the final attachment
between the rear part of the connector and the main
body 2 hereof.

[0030] As the final step in the assembling of the com-
plete connector, the main body 2 is screwed into the out-
er bushing 12 with the dual effect that the contact be-
tween the centre terminal 1 and the inner conductor 15
is obtained, and simultaneously that as the end face of
the ferrule 11 facing away from the coaxial cable reach-
es the outer compression means 9, and the bushing 12
is still being advanced over the main body 2 in the di-
rection of the arrow A, the conical part 23 on the inner
circumferential surface of the outer bushing 12 slides
over the inclined portion of the conical collar 18 on the
outer circumferential surface of the ferrule 11, thus caus-
ing a radially inwardly directed compression of the fer-
rule 11, said compression being made possible by the
presence of the longitudinal slits 21 in the ferrule 11. Si-
multaneously, said radially protruding inwardly directed
conical part of the inner bushing 13 is sliding longitudi-
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nally over said conical end portion 25 of the ferrule
11and thereby presses said inner circumferential protru-
sions 19 on the ferrule 11 firmly against the jacket 17 of
the coaxial cable. The connector is now correctly mount-
ed on the cable. In this final position of the rear part rel-
ative to the main body, the ribs 20 on the engagement
means 10 are not in engagement with the slits 21 pass-
ing through the conical collar 18, so that even in this final
stage, the connector can still be rotated relative to the
cable.

[0031] By applying a reverse series of those steps de-
scribed previously, it is hereafter, if necessary, possible
to remove the rear part of the connector from the cable
without any damage having been caused to the cable.
Specifically after the removal of the main body 2 from
the rear part of the connector, itis again possible to bring
the slits 21 through the conical collar 18 into engage-
ment with the ribs 20 on the engagement means 10,
whereafter it is possible to unscrew the rear part of the
connector from the cable.

[0032] Although one specific embodiment of the
present invention has been shown and described in the
preceding parts of the detailed description, it is under-
stood that a person skilled in the art may conceive other
embodiments of the invention without departing from the
scope of the invention as defined by the following
claims.

PART LIST

[0033]

1. centre terminal of connector

2. main body of connector

3. coupling nut

4. o-ring

5. retainer ring

6. tubular insulator between centre terminal and
main body

7. o-ring

8. inner compression means

9. outer compression means

10. tubular engagement means

11.  ferrule

12.  outer bushing of connector

13.  inner bushing (between outer bushing and fer-
rule)

14.  o-ring

15.  inner conductor of coaxial cable

16.  corrugated outer conductor of coaxial cable

17.  jacket of coaxial cable

18.  conical collar on outer circumferential surface of
ferrule

19. inner circumferential retainment protrusions on
ferrule

20. engagement ribs on tubular engagement means

21.  longitudinal slits in ferrule

22. thread on inner circumferential surface of ferrule
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23.  conical part on inner circumferential surface of
outer bushing

24.  outer knurled circumferential surface of engage-
ment means

25.  conical end portion of ferrule

26. thread on main body

27.  thread on outer bushing

28. first longitudinal portion of ferrule

29. second longitudinal portion of ferrule

30. circumferential end collar of ferrule

31.  inner circumferential protrusion in ferrule

32.  abutment surface on end of ferrule

Claims

1. Connector for a coaxial cable with a jacket (17), a

helically corrugated outer conductor (16) and an in-
ner connector (15), said connector comprising a tu-
bular main body (2) to be electrically connected to
the outer conductor (16) and containing the centre
terminal (1) of the connector, which is to be connect-
ed electrically to the inner conductor (15) of the ca-
ble, and a rear part to be coaxially attached to said
main body (2), characterised in that said rear part
essentially comprises an outer bushing (12) and a
ferrule (11) placed coaxially within said outer bush-
ing (12), where said ferrule (11) can receive an end
of said outer conductor (16) and a portion of the
jacket (17), and where said ferrule (11) on a part of
the inner circumferential surface hereof is provided
with threads (22) matching the helically corrugated
outer conductor (16), so that the outer conductor
(16) can be screwed into the ferrule (11) to a point
(C), and where the ferrule (11) is furthermore pro-
vided with an inner circumferential protrusion (31)
forming a radial contact surface at said point (C) be-
tween the end of the outer conductor (16) and the
ferrule(12).

Connector according to claim 1, characterised in
that there is coaxially between said outer bushing
(12) and said ferrule (11) in fixed relationship with
said outer bushing (12) provided a tubular engage-
ment means (10) enabling said ferrule (11) to be lon-
gitudinally displaced within said outer bushing (12)
over a certain, limited longitudinal region, and
where said engagement means (10) and said fer-
rule (11) are provided with means (18, 20, 21) so
that when said ferrule (11) is located within a first
longitudinal region in said outer bushing (12), rela-
tive rotational movement between said outer bush-
ing (12) and said ferrule (11) is being prevented.

Connector according to claim 1, characterised in
that said ferrule (11) over a certain longitudinal ex-
tension hereof is radially resilient.
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4.

Connector according to claim 2, characterised in
that said means (18, 20, 21) comprise a number of
longitudinally extending ribs (20) placed on one lon-
gitudinal end face of said engagement means (10)
and a conical collar (18) on the outer circumferential
surface of the ferrule (11), which conical collar (18)
is provided with a number of radial slits (21), the po-
sitions of which can be brought to coincide with the
position of said ribs (20) on said engagement
means (10).

Connector according to claim 3 and 4, character-
ised in that said ferrule (11) comprises a number
of longitudinally extending slits (21) through the cir-
cumferential wall of said ferrule (11) over a longitu-
dinal distance extending from one end of the ferrule
(11) to a point at a certain distance from the other
end of the ferrule (11), and that the ferrule (11) at
the end hereof which is not provided with said slits
(21) is furthermore provided with a circumferential
end collar (30) whereby the outer circumferential
surface of said ferrule (11) is subdivided into two
subsurfaces (28, 29), the first of these subsurfaces
(28) being surrounded by said engagement means
(10).

Connector according to claim 5, characterised in
that said ferrule (11), on that part of its inner circum-
ferential surface which is located furthest away from
said circumferential end collar (30), is provided with
inner circumferential retainment protrusions (19).

Connector according to any of the preceding
claims, characterised in that said main body (2),
said outer bushing (12) and said ferrule (11) are pro-
vided with means (9, 13, 18, 23, 25, 32) so that a
relative displacement of the outer bushing (12) over
the main body (2) in a direction towards the centre
terminal (1) results in a radially inwardly directed
compression of the ferrule (11) around the outer
conductor (16) and the engagement of said inner
circumferential retainment protrusions (19) with
said jacket (17) of the cable.



EP 1170 833 A1

vi

Ll

Ge

91

L "Bi4

Gl

SN

€l

6l

|
/[

i

. ,//ﬂﬂmﬁ///

|

/

MAANAN

X8

A’

3 ///

R\\

\

NNNNNN




EP 1170 833 A1

20

125

TL21 Fig. 4

10
20
11
Fig. 5
28 18 29
( C
J
1 21
| 125
21
Fig. 2



EPQ FORM 1503 03.82 (P04C01)

EP 1170 833 A1

European Patent
Office

EUROPEAN SEARCH REPORT

Application Number

EP 00 11 4568

DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document with indication, where appropriate,
of relevant passages

Relevant CLASSIFICATION OF THE

X ' US 5 944 556 A (DYKSTRA JOHN H ET AL)
' 31 August 1999 (1999-08-31)
Y * column 3, line 39 - line 63 *

Y EP 0 975 051 A (CON CABEL AS)
26 January 2000 (2000-01-26)
* column 2, line 1 - line 47 *

A US 6 080 015 A (ANDREESCU PAUL)
27 June 2000 (2000-06-27)
* abstract *

A DE 34 22 549 A (SPINNER GEORG)
19 December 1985 (1985-12-19)
* abstract *

to claim | APPLICATION (IntCL.7)
1,2 HO1R13/646
3,4,7
3,4,7
1
1

TECHNICAL FIELDS
SEARCHED  (Int.CL7)

HO1R
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
THE HAGUE 6 December 2000 Demol, S
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earier patent document, but published on, or
X : particularly relevant if taken aione after the filing date
Y : particularty relevant if combined with another O: document cited in the application
document of the same category L. : document cited for other reasons
A technological background
O non-written disclosure & : member of the same patent family, corresponding

P . intermediate document document




EP 1170 833 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 00 11 4568

This annex lists the patent family membersrelating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

06-12-2000
Patent document Publication Patent family Publication

cited in search report date member(s) date

UsS 5944556 A 31-08-1999 AU 5646898 A 08-10-1998
BR 9801151 A 19-10-1999
CA 2232889 A 07-10-1998
CN 1195910 A 14-10-1998
DE 19815157 A 08-10-1998
GB 2325794 A 02-12-1998
JP 10289765 A 27-10-1998
ZA 9802271 A 21-09-1998

EP 0975051 A 26-01-2000 NONE

us 6080015 A 27-06-2000 WO 9853528 A 26-11-1998
AU 2959297 A 11-12-1998
EP 0914689 A 12-05-1999

DE 3422549 A 19-12-1985 NONE

EPO FORM P0459

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

10




	bibliography
	description
	claims
	drawings
	search report

