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ABSTRACT:

The present invention relates to a contact device for

high-frequency cables, said contact device comprising a

front member (11) and a rear member (10), whereby said
rear member (10) is adapted for mounting on the high-
-frequency cable (1) and whereby said front member (11)
is adapted for being brought in contact with an outer

conductor (3) and an inner conductor (5) on the high-

.-frequency cable (1) for transmission of high-frequency

.signals from the outer and inner conductor (3, 5) to the

front member (11). The .front member (1l1l) and the rear
member (10) are joined or put together to a connector

unit (42) in . which said front member (1l1) is situated in

-a ready position (P) relative to said rear member (10),

~whereby said connector unit (42) can be mounted on the

high-frequency cable (1) such that said high-frequency
cable (1) protrudes. into the rear member (10). The front
member (l11l) comprises at least one forming and contact
section (30) which, when said front member (11) is dis-
placed or moved from its ready position (P) towards its
operating position (T), is provided to form an outer col-
lar (9) of the outer conductor (3) of the high-frequency
cable (1) such that said outer collar (9) gains contact
with the forming and contact section (30). The front
member (11) further comprises at least one displacement
section (33) which is provided to displace or move at
least one retaining means (27) from a ready position (E)
to an operating position (F) in which said retaining
means (27) retains the outer collar (9) on the outer
conductor (3) of the high-frequency cable (1) in contact
with the forming and contact section (30) of the front
member (11).

(Figure 1)
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CONTACT DEVICE.

The present invention relates to a contact device for
high-frequency cables, which contact device comprises a
front member and a rear member, whereby said rear mem-

ber is adapted for mounting on the high-frequency cable
and whereby said front member is adapted for being brought
in contact with an outer conductor and an inner conduc-
tor on the high-frequency cable for transmission of high-
-frequency signals from the outer and inner conductor

to the front member.

Contact devices of the abovementioned type have a sepa-
rate rear member and a separate front member. Initially,
the rear member is mounted on the high-frequency cable
and the outer collar of the outer conductor of said high-
-frequency cable is flared out by means of a special tool
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2
for fitting to a contact member on the front member when said front member is
mounted on the rear member. Then, the front member is screwed onto the rear
member until the contact member of the front member is brought in contact with
the outer collar of the outer conductor.

There are some drawbacks in connection with said mounting procedure. Thus,
a special tool is required for flaring out the outer collar on the outer conductor of
the high-frequency cable and professional skill is also required if this flaring out
shall be done in a satisfactory manner. Furthermore, several separate
members must be handled during mounting, namely a rear member, a front
member and a tool, which can be difficult particularly in bad weather conditions
at high altitudes.

An object of the present invention is to alleviate these drawbacks.

The discussion of the background to the invention herein is included to explain
the context of the invention. This is not to be taken as an admission that any of
the material referred to was published, known or part of the common general
knowledge in Australia as at the priority date of any of the claims.

According to the present invention there is provided a contact device for high-
frequency cables, said contact device including a front member and a rear
member, whereby said rear member is adapted for mounting on the high-
frequency cable and whereby said front member is adapted for being brought in
contact with an outer conductor and an inner conductor on the high-frequency
cable for transmission of high-frequency signals from the outer and inner
conductor to the front member, wherein

the front member and the rear member are joined or put together to a
connector unit in which said front member is situated in a ready position relative
to said rear member, whereby said connector unit can be mounted on the high-
frequency cable such that said high-frequency cable protrudes into the rear
member,
the front member is displaceably or moveably mounted relative to the
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the rear member includes at least one locking device for locking said rear
member relative to the high-frequency cable when said cable protrudes into
said rear member,
the front member includes at least one forming and contact section
which, when said front member is displaced or moved from its ready position
towards its operating position, is provided to form an outer collar of the outer
conductor of the high-frequency cable such that said outer collar gains contact
with the forming and contact section, and
the front member further includes at least one displacement section
which is provided to displace or move at least one retaining means from a ready
position to an operating position in which said retaining means retains the outer
collar on the outer conductor of the high-frequency cable in contact with the

forming and contact section of the front member.

By providing the contact device with said characterizing features, said contact
device can be mounted as a single connector unit and the additional working
moment of flaring out the outer collar of the outer conductor of the high-
frequency cable by means of a special tool is no longer required.

A preferred embodiment of the invention will be described below with reference

to the accompanying drawings wherein:

fig. 1 is a longitudinal section through a contact device according to the

invention;




.fig..2 illustrates parts of the contact device of fig. 1
in an ‘initial first position during its mounting on a

high-frequency cable;

fig. 3 illustrates said parts of the contact device of
fig. 1 in a.second position during its mounting on the

high-frequency cable;

fig. 4 illustrates said parts of the contact device of
fig. 1 in a third position during its mounting on the high-

-frequency cable; and

fig. 5. illustrates said parts of the contact device of
fig. 1 in a fourth, almost finished mounting position

- during its mounting on the high-frequency cable.

In fig. 1 there ishillustrated;a:high—frequency.cable 1
.;including.awplastic,coating.2,;anzoutertconductor 3 '‘pro-
vided within said coating, a plastic foam body 4 located

within said outer conductor and an inner conductor 5

within said plastic foam body.

For mounting a contact device 6 on this high-frequency

cable 1, the plastic coating 2 is removed from an end

o portion of said high-frequency cable 1, so that the outer
Ht conductor 3 is not covered by said plastic coating 2 along

said end portion.

The outer conductor 3 of the high-frequency cable 1 is

e o “corrugated” and includes alternating wave crest portions
e o 7 and wave trough portions 8 and the high-frequency cable
1 is cut such that an outer collar 9 of the outer conduc-

tor 3 constitutes about half a wave crest portion 7.

. The contact device 6 is adapted to provide high-frequency
o e contact between the outer and inner conductors 3, S5 of

the high—frequency cable 1 and members of other equipment




(not shown).in a high-frequency system. The contact de-
vice 6 comprises a rear member 10 and a front member 11.
The rear member 10 has an outer sleeve 12 with a rear

hole 13 for the high-frequency cable 1 and with inner

. threads. 14 for the front member 11 at the front. Inside

the .outer sleeve 12 there is provided a rear inner sleeve
15 and a front inner sleeve 16. Between rear portions of

the rear inner sleeve 15 and the outer sleeve 12 there

is located a sealing ring 17 for providing a sealing be-

tween the plastic coating 2 of the high-frequency cable 1
and the rear member 10. Between the rear and front inner

sleeves 15, 16 there is located another sealing ring 18

for providing a sealing between the rear member 10 and

the outer conductor 3.

. The rear member 10 includes a locking device 19 for
-:locking..said rear member 10. to the high-frequency cable
- 1. The. locking device 19 comprises in the embodiment

shown a lock member 20 which is located in the rear inner
sleeve 15 of the rear member 10 and which is slotted in
parallel with a centre line C extending axially through
the contact device 6. The lock member 20 has such resi-
lient properties that it can spring in radial direction
relative to said centre line C. The lock member 20 also
has a front locking portion 21 and a rear locking por-
tion 22. The front locking portion 21 can move into a
groove 23a in the rear inner sleeve 15 such that the lock
member 20 can spring in radially outwards direction when
the rear member 10 takes up a rear position A relative

to said lock member 20 (see fig. 3). The front locking
portion 21 can be blocked by a biocking portion 23b loca-
ted behind the groove 23a on the rear inner sleeve 15,
such that the lock member 20 is prevented from springing
radially outwards when the rear member 10 is situated

in a front position B relative to said lock member 20
(see fig. 4).
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When the rear member 10 is.situated in its rear posi-
tion A, the rear locking portion 22 will be located in
front of a support portion 23 of the rear inner sleeve
15 and when said rear member 10 is in its front posi-
tion B, the rear locking portion 22 is brought in con-

tact with said support portion 23.

The object of the abovementioned construction of the rear
inner sleeve 15 and lock member 20 is that said lock mem-
ber 20 shall permit threading of the rear member 10 onto a
high-frequency cable (or insertion of said high-frequency
cable 1 into said rear member 10). Hereby, the wave crest

. portions 7 of the outer conductor 3 will bring the front

locking portion 21 of the lock member 20 to spring radial-

- 1y .outwards .and said locking portion. will slide into the
.groove 23a. .When the wave crest portion 7 has passed the
_front locking portion 21, .said .locking.portion will spring

...radially inwards into the following wave trough portion 8

and slide out of said groove 23a. When the front locking
portion 21 of the lock member 20 is situated in the se-
cond wave trough portion 8 counted in backwards direction
from the outer collar 9 and the rear member 10 is moved
in axial direction S forward from its rear position A to
its front position B, the support portion 23 is brought
in contact with the rear locking portion 22 of the lock
member 20 and the blocking portion 23b will be situated
in a blocking position in which it prevents the front
locking portion 21 from springing out from the wave
trough portion 8. This means that the lock member 20
will lock the rear member 10 when said rear member has
been brought to its front portion B such that said rear
member can not be pulled further in forward direction
relativé to the high-frequency cable 1.

The front inner sleeve 16 of the rear member 10 has a
guide surface 24 which is conically tapering in backwards

direction relative to the rear member 10. The guide sur-
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face 24 has a front portion 25 which has a greater dia-

meter than a rear portion 26 thereof.

A retaining means 27 in the shape of a ring of plastic
material is situated in a ready position E (see fig. 2)

in the front portion 25 of the guide surface 24, i.e.

‘where said guide surface 24 has its largest diameter.

This ring 27 is adapted to be pressed backwards to an
operating position F (see fig. 1) at the rear portion 26
of the guide surface 24. During this movement the ring
is loaded such that its diameter is successively decrea-

sed so that it has a substantially smaller diameter in

. the operating position F than in the ready position E.

The front member 11 comprises a cylindrical section 28

‘having such outer threads 29 which fit into the inner
.threads 14 of the. rear member 10 such that said front

~.Imember..11l..can be screwed into said .rear member 10 in a

direction K backwards (see fig. 2) from a ready position
P to an operating position T relative to said rear mem-
ber 10.

The front member 11 comprises a forming and contact sec-
tion 30 with a contact surface 31 for engagement by the
outer collar 9 of the outer conductor 3. The forming and
contact section 30 is pointed such that it can be inser-
ted between the plastic foam body 4 and the outer collar 9
and thereby form said outer collar 9 so that said outer
collar extends along the contact surface 31. The guide

surface 24 as well as the contact surface 31 form acute

angles o and B with the centre line C, whereby the angle
a of the guide surface 24 is larger than the angle f of

the contact surface 31. Hereby, a space 32 for the ring 27
which tapers in backwards direction relative to the rear
member 10 is defined between the guide surface 24 and

the contact surface 31 such that said ring 27 is compres-




sed when it is moved from its ready position E to its

operating position F. The angle o can e.g. be 1-10° lar-

ger than the angle J.

The front member 11 comprises a displacement section 33

~having an outer portion 34 and adapted to move the re-

taining means 27 from its ready position E to its opera-
ting position F. The outer poftion 35 of the forming
and contact section 30 is located closer to the outer
collar 9 than the outer portion 34 of the displacement

section 33 such that said forming and contact section 30

. has finished forming the outer collar 9 before said dis-

placement section 33 moves the retaining means 27 to its

operating position F.

Before mounting on the high-frequency cable 1, the front
..and. rear members 10, 11 are screwed together to a connec-

tor unit 42 in which the front member 11 is in operating
position P relative to the rear member 10 (see fig. 2).
Then, the connector unit 42 is moved in backwards direc-
tion D on the high-frequency cable 1 or said high-frequency
cable 1 is inserted into said connector unit 42. There-
after, the front member 11 is screwed in a backwards di-
rection R relative to the rear member 10, whereby the
forming and contact section 30 slides in between the
plastic foam body 4 and the outer collar 9 and the outer
portion 34 of the displacement section 33 is brought in
contact with the retaining means 27 and starts to displace
or move said retaining means in backwards direction from
its ready position E. Because of the resistance thereby
applied to the front member 11, it pulls the rear member
10 in forward direction S until the locking device 19
locks said rear member 10 to the high-fregquency cable 1.

When the front member 11 is screwed further in direction R

towards the rear member 10, the displacement section 33




will press or push the retaining means 27 in backwards
direction along the guide surface 24 and when the front
member 11 is in an operating position T relative to the
rear member 10, the displacement section 33 will have
moved the retaining means 27 to an operating position U.

In this position, the displacement section 33 will press

- the retaining means 27 against the outer collar 9 which

in turn is pressed against the contact surface 31 of the
forming and contact section 30. When the front member 11
is situated in said operating position U, the displace-
ment section 33 will retain the retaining means 27 in

its said operating position U.

In the ready position E, the retaining means 27 has an

inner diameter which is larger than an outer diameter of

..the outer collar 9 and it is subjected to plastic defor-
-mation when it is moved from its ready position E to its

..operating position F, in which said retaining means 27

has an inner diameter which is smaller than an outer dia-

meter of the outer collar 9.

The front member 11 also has an inner conductor 36 which
is adapted to protrude into the tubular inner conductor 5
of the rear member 10 when said front member 11 is in its
operating position T relative to said rear member 10. The
inner conductor 36 has an expandable member 37 which at
the front is provided with grip portions 38 which can be
brought to grip into a support member 39. Inside the
expandable member 37 there is provided a screw means 40
and a spring means 41 which press the expandable member
37 in a direction towards the support member 39 such that
the grip portions 38 grip into said support member. By
driving the screw means 40 in forward direction, the ex-
pandable member 37 is expanded in radial direction rela-
tive to the centre line C until said expandable member

is contacting the tubular inner conductor 5. Since the
spring means 41 thereby brings the grip portions 38 of




the .expandable member 37 to grip into the support member
39, said expandable member 37 is prevented from rotating

when the screw means 40 is driven in forward direction.

The contact device according to the invention is not limi-
ted to the embodiment described above, but may vary with-
in the 'scope of the subsequent claims. Thus, the rear mem-

ber 10 and the front member 11 may e.g. be attached to
each other in other ways than through threads 14 and 29,
the rear member 10 may consist of one section instead of
three, the locking device 19 may be of another type than
the one described, the retaining means 27 can be displa-
.ced in . another way along the described guide surface 24
from its ready position E to its operating position F,
the retaining means 27 may be a ring of copper material
or another suitable material and there may be a sealing
ring 43 between the front member 11 and the rear member
10.
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10
THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Contact device for high-frequency cables, said contact device including a
front member and a rear member, whereby said rear member is adapted for
5 mounting on the high-frequency cable and whereby said front member is
adapted for being brought in contact with an outer conductor and an inner
conductor on the high-frequency cable for transmission of high-frequency
signals from the outer and inner conductor to the front member, wherein
the front member and the rear member are joined or put together to a
10  connector unit in which said front member is situated in a ready position relative
to said rear member, whereby said connector unit can be mounted on the high-
frequency cable such that said high-frequency cable protrudes into the rear
member,
the front member is displaceably or moveably mounted relative to the
15  rear member from the ready position to an operating position,
the rear member includes at least one locking device for locking said rear
member relative to the high-frequency cable when said cable protrudes into
said rear member,
the front member includes at least one forming and contact section
20 which, when said front member is displaced or moved from its ready position
towards its operating position, is provided to form an outer collar of the outer
conductor of the high-frequency cable such that said outer collar gains contact
with the forming and contact section, and
the front member further includes at least one displacement section
25 whichis provided to displace or move at least one.retaining means from a ready
position to an operating position in which said retaining means retains the outer
collar on the outer conductor of the high-frequency cable in contact with the

forming and contact section of the front member.

30 2. Contact device according to claim 1, characterized in that the
displacement section forms part of the front member such that it moves the

retaining means from its ready position to its operating position when said front

vgmmember is moved from its ready position to its operating position.
7
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3. Contact device according to claim 1 or 2, characterized in that an outer
portion of the forming and contact section is located, when the front member is
situated in the ready position relative to the rear member, closer to the outer
collar than an outer portion of the displacement section such that the forming
and contact section, when the front member is moved from the ready position to
the operating position, cooperates with the outer collar before the displacement

section has moved the retaining means to its operating position.

4, Contact device according to any one -of the preceding claims,
characterized in that the retaining means in the ready position is in such
position and/or has such shape that it permits threading of the rear member
onto the high-frequency cable or that said high-frequency cable is inserted into
said rear member without the retaining means counteracting or preventing said

threading or insertion.

5. Contact device according to any one of the preceding claims,
characterized in that the displacement part retains the retaining means in its
operating position when the front member is situated in its operating position

relative to the rear member.

6. Contact device according to any one of the preceding claims,
characterized in that the displacement section is provided to move the retaining
means to an operating position in which said means with pressure engages the
outer collar so that said outer collar in turn with pressure engages a contact

surface on the forming and contact section.

7. Contact device according to any one of the preceding claims,
characterized in that the retaining means cooperates with a guide surface on
the rear member, said guide surface guiding the retaining means when it is
moved by the displacement section from its ready position to its operating

position.

8. Contact device according to claim 7, characterized in that the guide

surface tapers conically in backwards direction relative to the rear member, that
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12
the retaining means in its ready position is situated at a front portion of the
guide surface where the diameter of said guide surface is largest and that the
retaining means is displaceable or movable in backwards direction relative to
the rear member during decrease of the diameter of the retaining means until
said means is situated at a rear portion of the guide surface in its operating
position in which said retaining means has a smaller diameter than when

situated in the ready position.

9. Contact device according to claim 7 or 8, characterized in that the guide
surface is oriented such that an acute angle between said surface and a centre
line to the connector unit is larger than an acute angle between a contact
surface on the forming and contact section and said centre line, such that a
space for the retaining means becomes more and more narrow in backwards

direction relative to the rear member.

10. Contact device according to claim 9, characterized in that the guide
surface is oriented such that the acute angle between said surface and the
centre line is 1-10° larger than the acute angle between the forming and contact

section and said centre line.

11.  Contact device according to any one of the preceding claims, whereby
the outer conductor has such a corrugated shape that it includes successive
wave crest portions and wave trough portions and whereby the outer collar is a
part of a wave crest portion, characterized in that the retaining means in its
operating position is situated close to a wave trough portion immediately behind

said outer collar.

12. Contact device according to any one of the preceding claims,
characterized in that the retaining means consists of a ring of plastic material
which in the operating position surrounds the outer collar of the outer conductor,
that the ring in the ready position has an inner diameter which is larger than an
outer diameter of the outer collar and that the ring is subjected to plastic

deformation when it is moved from its ready position to its operating position in

W:mary\NODELETE\16357-99.doc
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which it has an inner diameter which is smaller than an outer diameter of the

outer collar.

13.  Contact device according to claim 12, characterized in that the ring

consists of copper material.

14.  Contact device according to any one of the preceding claims, whereby
the outer conductor has such a corrugated shape that it forms successive wave
crest portions and wave trough portions, characterized in that the locking device
for locking the rear member relative to the high-frequency cable includes at
least one lock member with resilient properties in radial direction relative to a
centre line running axially through the contact device, that the lock member has
a front locking portion which because of the resilient properties of the lock

member in radial direction is brought to spring in radially outwards direction

- when a wave crest portion of the outer conductor passes said front locking

portion and in radially inwards direction when a wave trough portion passes said
front locking portion when the rear member is threaded onto the high-frequency
cable or said high-frequency cable is inserted into said rear member, that the
front locking portion in a locking position engages one of the wave trough
portions of the outer conductor, that the lock member further cgmpﬂses a rear
locking portion which is set in a position in front of a support portion of the rear
member when said rear member is situated in a rear position, that the rear
member is provided for displacement or movement in axially forward direction
relative to the lock member by influence thereof in said direction by the front
member when said front member is moved from its ready position towards its
operating position, that the lock member limits said movement of the rear
member in forward direction by bringing the support portion of the rear member
in contact with the rear locking portion of the lock member and that the rear
member has a blocking portion which through said movement of the rear
member in forward direction relative to the lock member is brought to a blocking
position in which it blocks or prevents the front locking portion of the lock
member from leaving its locking position at said wave trough portion, whereby
said lock member, while its front locking portion is situated in said wave trough

portion at the same time as the support portion of the rear member engages its

W:AmanANODELETE\16357-898.doc
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rear locking portion, prevents displacement or movement of the rear member in
axially forward direction when the forming and contact section is brought in
contact with the outer collar and/or the displacement section contacts the
retaining means during movement of the front member from its ready position to
its operating position.

15. Contact device according to claim 14, characterized in that the lock
member has the shape of a sleeve, surrounds the outer conductor, has resilient
properties and is slotted in parallel with a centre line running through the

connector unit.

16. Contact device according to any one of the preceding claims,
characterized in that the front member and rear member are provided with
mating threads which permit setting of the front member in its ready position
relative to the rear member and displacement or movement of said front
member from its ready position to its operating position by screwing thereof

relative to the rear member.

17.  Contact device according to any one of the preceding claims, whereby
the front member includes a tap-formed inner conductor which grips into the
inner conductor of the high-frequency cable, characterized in that the inner
conductor of the front member has an expandable member which is expandable
in radial direction relative to a centre line which is directed axially relative to the
connector unit, that the expandable member grips into the inner conductor of
the high-frequency cable, that the inner conductor of the front member has a
screw means which grips into the expandable member and that the screw
means, by displacement or movement in axially forward direction relative to the
front member, brings the expandable member to expand in radial direction
relative to a centre line through the connector unit until said expandable
member has gained contact with the inner conductor of the high-frequency

cable.

18. Contact device according to claim 17, characterized in that between the

@58%. screw means and the expandable member there is provided a spring means
-

p
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15
exerting a force on the expandable member in a direction towards a support
member located in front of said expandable member such that grip portions on
said expandable member are brought to grip into the support member, whereby
said support member prevents rotation of said expandable member together
with the screw means when said screw means is driven in forward direction

relative to the front member for expansion of said expandable member.

19. Contact device according to any one of the preceding claims,
characterized in that the rear member has a sealing ring for providing a sealing

between said rear member and the outer conductor.

20. Contact device according to claim 19, characterized in that the rear
member has a sealing ring which is located behind the sealing ring between
said rear member and the outer conductor for providing a sealing between said

rear member and the high-frequency cable.

21.  Contact device for high frequency cables substantially as hereinbefore

described with reference to the accompanying drawings.
DATED: 15 February 2001
PHILLIPS ORMONDE & FITZPATRICK

Patent Attorneys for:
TERACOM COMPONENTS AB
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