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cable connector comprising a cylindrical connector body of conductive metal
supporting a metal cou- The present invention relates to a coaxial cable
pling at one end of said connector body, the cou- connector which
facilitates phase adjustment at ter-  pling being rotationally but not
axially moveable minal assembly of a coaxial cable.            5   with
respect to said connector body, a coaxial Coaxial connectors which are
intended for in-  cable support member supporting a coaxial cable
terconnection of the ends of coaxial cables are   being engaged at the
other end of said connector known in the art and described, for example,
the  body, said support and connector body being German patent document
DE-C-915 100.              rotatably moveable with respect to each other,
said In the case in which coaxial connectors are  10  coaxial cable having
a centre conductor and shield used in a coaxial cable assembly incorporated
into  separated by a dielectric material, said centre con- a phase-array
system of a radar which requires a  ductor extending into said connector
body and predetermined phase, the coaxial connector is usu-  being affixed
to a contact element therein, said ally attached to one end of the coaxial
cable, which  contact element being threadingly engaged with a
preliminarily is provided with an excess length,  15  central connecting
and conducting pin element ex- which is then cut to a predetermined length
on the  tending into said coupling and being supported basis of measurement
of the phase by means of a   within said coupling by a dielectric material
which pulse-reflection method. After matching the phase  separates said
coupling and said central connect- to a required value, another coaxial
connector is  ing element, whereby rotational movement of said attached to
the opposite end of the cable. This is a  20  coaxial cable relative to the
connector body results very lengthy and inefficient procedure, which may
in axial displacement of said contact member with lead to high expenses,
especially in those cases  respect to said central connecting and
conducting where the cable is occasionally cut to a lenght   pin element
therby providing means for adjusting which is shorter than actually
required.          the electrical path length of said connector to per- The
present invention seeks to eliminate the   25  mit phase adjustment.
disadvantages inherent in the prior art devices and   The  connector may
have  at least one by providing a coaxial cable connector which per-
impedance-adjusting screw threaded into the con- mits adjustment of the
phase of the cable without  nector body. wastage of cable, and after
connection is made.       The invention will now be particularly de-
According to the present invention there is  30  scribed, by way of
example, with reference to the provided a coaxial cable connector
comprising a   accompaying drawings in which:- cylindrical connector body
of conductive metal       Figure. 1 is a side elevational view, partly in
supporting a metal coupling at one end of said       cross section, of a
phase-adjustable coaxial con- connector body, the coupling being
rotationally but  nector in accordance with one embodiment of not axially
moveable with respect to said connector  35    the present invention, and
body, said connector body being threadingly en-      Figure 2 is a similar
representation of a coaxial gaged at its other end with a coaxial cable
support  connector in accordance with another embodi- member, said support
member supporting a co-         ment of the invention. [err]al cable
therein, which cable has a centre con-    A phase-adjustable coaxial cable
connector is ductor and a conducting shield separated by a   40  provided
in which phase adjustment is obtained by dielectric material, said centre
conductor extending  means which increase or decrease the axial length
beyond said coaxial cable and into said connector  of the conductive path
between a pin element at body and having a bendable portion disposed with-
one end of the connector and the coaxial cable in said connector body, said
portion being affixed  which extends into the connector. to a central
connecting and conducting pin element  45  In preferred embodiments of the
present inven- therein extending into said coupling, said pin ele-  tion, a
phase-adjustable coaxial connector has a ment being supported within said
coupling by a    cylindrical connector body in which a central con-
dielectric material which separates said coupling  necting pin element is
supported by one end of the and said element, said element being
rotationally  connector body through an insulation. An adjust- moveable
within said dielectric, whereby, rotational  50  able element which is
supported by the other end movement of said coaxial cable support member
of the connector body and contains a coaxial cable, relative to said
connector body results in axial  can be moved axially with respect to the
connector displacement of said support member with respect  body while
maintaining electrical contact therewith, to said connector body thereby
causing more or    and while maintaining electrical contact between less
slack in said bendable portion and providing   55  the pin element and the
centre conductor. means for adjusting the electrical path length of    In
one embodiment, an exposed length of the said connector to permit phase
adjustment.        centre conductor between the pin element and the The
present invention also provides a coaxial  coaxial cable can kink to permit
phase adjustment. 2    



3                 EP 0 262 918 B1                       4 In another
embodiment, the centre conductor is    threaded connection makes it
possible to adjust the connected by a screw coupling to the pin element
length (i.e. the electrical length) of the entire cable so that relative
rotation between the centre conduc-  assembly. In the embodiment of Figure
1 the front tor and the pin element shortens or lengthens the  end of
coaxial cable 9 with the outer sheath 20 is screw coupling.
5   supported by the connector through a recess 19 Connectors of the
above-mentioned types are    cut in the adjustment element on the end
opposite advantageous in that by attaching the central con-  to thread 18.
To this end, the front end of the ductor of the coaxial cable to the
central connect-  coaxial cable coated with sheath 20 is inserted into ing
element of the connector and by effecting     recess 19. It is understood,
however, that other relative axial movement, it is possible to adjust the
10  types of connections can be used for this purpose. phase of the coaxial
cable and at the same time to  For example, the end of the cable can be
threaded protect the central conductor from concentration of  or pressed
into a cable-supporting  ring (not stress. The connector body may have
impedance-    shown). adjusting screws moveable with respect to the cen-
With phase-adjustable coaxial cable connector tral conductor. These screws
can be used for com-   15   1 of the above-described type, after assembling
the pensation of deviations in the value of the char-  connector with
coaxial cable 9, the microscopic acteristic impedance.
adjustment of the phase variation of the phase of In the device of the
invention, because the   the cable, i.e. of its electric length, is
performed by adjustment element which supports one end of the  rotating
adjustment body 8 with respect to cylinder coaxial cable is moveable
axially with respect to  20  body 2. The adjustment makes it possible to
match the connector cylinder, it becomes possible to pro-  the arbitrary
characteristic impedance, which is de- vide microscopic adjustment of the
length (i.e. the  termined by the amount of extension of kinked electric
length, and hence the phase-path length) of  portion 14 of central
conductor 11, with the char- the cable assembly.
acteristic impedance of coaxial cable 9. Variations In the illustated
embodiment of Figure 1, the   25  can  be compensated  by
impedance-adjusting coaxial connector 1 has a connector cylinder body
screws 21 which are threaded into connector cyl- 2, which is made from a
conductive material, in   inder 2 towards the central conductor. particular
metal. Cylinder 2 supprts at its one end a  In the embodiment of Figure 2 a
central cou- coupling 4 which can rotate around the cylinder,  pling of
adjustable axial length is provided. Central but is restrained against
axial movement by a cot-  30  conductor 11 is attached mechanically and
elec- ter ring 3. The external part of coupling 4 is prefer-  trically to a
contact element 22 by soldering. The ably formed as a hexagonal nut which
can be       soldering is performed by  supplying solder through rotated by
a tool. By means of a female thread 6,  opening 23. Contact element 23 is
provided on its which is formed inside coupling 4, the latter can be  outer
periphery with a male thread 24, and is attached to an appropriate male
connecting coun-  35  supported in the connector cylinder 2 through a
terpart, for example on an instrument. Coupling 4 is  dielectric body 25,
which supports a central con- made of a conductive material such as metal,
so   nector 26, having a female thread 27 engaged with that it is
electrically connected to an external con-  the thread 24. When the
adjustment element 8 is ductor 10 of a coaxial cable 9 through connector
rotated and therefore moved axially, i.e. when co- cylinder 2 and an
adjustment element 8.      40  axial cable 9 is rotated, this movement
causes Central conductor 11 of coaxial cable 9 is elec-  rotation of
contact element 22 as well. Thus contact trically connected with a central
connecting ele-  element 24 is screwed into ro out of central con- ment 13
which is supported in connector cylinder 2  nector 26 thereby forming the
adjustable coupling. by a dielectric body 12. In establishing electrical
As a result, the electric length of the coaxial cable, contact between
central conductor 11 and connect-  45  i.e. of central conductor 11 is
changed. In this ing element 13, central conductor 11 is preliminarly
embodiment, contact element 22 and central con- slackened or bent at a
portion 14 and is then fixed  necting element 26 are interconnected through
a in connecting element 13 by soldering. For this   thread, but instead of
this, they may have a sliding purpose, connecting element 13 has a solder
feed-  electric contact. ing opening 15. External conductor 10 of coaxial
so  The use of the coaxial connector of the above- cable 9 is connected to
adjustment element 8      described types suggests the following effects;
electrically and mechanically by soldering. For this  (1) Assembly time is
shortened: (2) Assembly does purpose, adjustment element 8 has in its wall
a   not require skilled labour: (3) The cable is not through opening 16 for
the supply of the solder.  damaged; (4) Because the connector allows for
Adjustment element 8 has on its periphery a male  55  multiple adjustments,
mistakes can be corrected, thread 18 which is screwed into a female thread
and the connector possesses high utility; and (5) 17, formed inside
connector cylinder 2 on the side  When the phase is adjusted by attaching
the con- opposite to coupling 4. The above-mentioned       nectors to both
ends of the cable, the measure- 3    



5                 EP 0262 918 B1                    6 ments can be checked
by a pulse-passage meth-        tive to the connector body results in axial
dis- od. This improves the accuracy of adjustment.         placement of
said contact member with re- spect to said central connecting and conduct-
Claims                                                ing pin element
thereby providing means for 5      adjusting the electrical path length of
said con- 1. A coaxial cable connector comprising a cylin-      nector to
permit phase adjustment. drical connector body (2) of conductive metal
supporting a metal coupling (4) at one end of  3. A coaxial cable connector
according to claim said connector body, the coupling being           1, or
claim 2 having at least one impedance- rotationally but not axially
moveable with re-  10  adjusting screw (21) threaded into said cyclin-
spect to said connector body, said connector    -  drical connector body.
body being threadingly engaged at its other end with a coaxial cable
support member (8),   Revendications said support member supporting a
coaxial ca- ble (9) therein, which cable has a centre con-  15  1. Un
connecteur de cable coaxial comprenant un ductor (11) and a conducting
shield separated     corps cylindrique (2) de connecteur en metal by a
dielectric material, said centre conductor   conducteur supportant un
couplage metallique extending beyond said coaixal cable and into      (4) a
une extremite dudit corps de connecteur, said connector body and having a
bendable         le couplage etant mobile a rotation mais non portion (14)
disposed within said connector  20   axialement par rapport audit corps de
connec- body, said portion being affixed to a central     teur, ledit corps
de connecteur dtant engage connecting and conducting pin element (13)
par filetage h son autre extrdmlt6 avec un therein extending into said
coupling, said pin    element (8) de support de cable coaxial, ledit
element being supported within said coupling      elment de support
supportant un cable by a dielectric material (12) which separates  25
coaxial (9), cable qui comporte un conducteur said coupling and said
element, said element      central (11) et une gaine conductrice separds
being rotatinally moveable within said dielec-    par une matibre
dielectrique, ledit conducteur tric, whereby rotational movement of said
co-     central s'6tendant au-del& dudit cable coaxial axial cable support
member relative to said       et dans ledit corps de connecteur et compor-
connector body results in axial displacement of  30  tant une partie
flexible (14) disposee a l'int6- said support member with respect to said
con-     rieur dudit corps de connecteur, ladite partie nector body thereby
causing more or less          6tant fWxe sur un element central (13) de
slack in said bendable portion and providing      broche de connexion et de
conduction, qui y means for adjusting the electrical path length    est
situA s'6tendant dans ledit couplage, ledit of said connector to permit
phase adjustment.   35  element de broche 6tant support6 a l'intdrieur
dudit couplage par une matire difiectrique 2. A coaxial cable connector
comprising a cylin-      (12) qui separe ledit couplage et ledit 6lement,
drical connector body (2) of conductive metal     ledit 6l6ment 4tant
mobile a rotation a lint4- supporting a metal coupling (4) at one end of
rieur dudit di6lectrique, grace a quoi un mou- said connector body, the
coupling being   40      vement de rotation dudit 6l6ment de support
rotationally but not axially moveable with re-    de cable coaxial par
rapport audit corps de spect to said connector body, a coaxial cable
connecteur provoque un d~placement axial du- support member (8) supporting
a coaxial cable     dit 6lment de support par rapport audit corps (9) being
engaged at the other end of said        de connecteur en provoquant ainsi
un relAche- connector body, said support and connector  45    ment plus ou
moins important de ladite partie body being rotatably moveable with respect
to     flexible et en constituant un moyen d'ajuste- each other, said
coaxial cable having a centre    ment de la longueur de trajet 6lectrique
dudit conductor (11) and shield separated by a di-      connecteur pour
permettre un ajustement de electric material, said centre conductor extend-
phase. ing into said connector body and being affixed   50 to a contact
element (22) therein, said contact  2. Un connecteur de cable coaxial
comprenant un element being threadingly engaged with a cen-     corps
cylindrique (2) de connecteur en matibre tral connecting and conducting pin
element        conductrice supportant un couplage m6tallique (26) extending
into said coupling and being       (4) a une extremit6 dudit corps de
connecteur, supported within said coupling by a dielectric  55  le couplage
6tant mobile a rotation mais non material (25) which separates said
coupling       axialement par rapport audit corps de connec- and said
central connecting element, whereby      teur, un el6ment (8) de support de
cable rotational movement of said coaxial cable rela-   coaxial supportant
un cable coaxial (9) dtant 4    
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* ments can be checked by a pulse-passage meth-        tive to the
connector body results in axial dis- od. This improves the accuracy of
adjustment.         placement of said contact member with re- spect to said
central connecting and conduct- Claims
ing pin element thereby providing means for 5      adjusting the electrical
path length of said con- 1. A coaxial cable connector comprising a cylin-
nector to permit phase adjustment. drical connector body (2) of conductive
metal supporting a metal coupling (4) at one end of  3.  A coaxial cable
connector according to claim said connector body, the coupling being
1, or claim 2 having at least one impedance- rotationally but not axially
moveable with re-  to  adjusting screw (21) threaded into said cyclin-
spect to said connector body, said connector      drical connector body.
body being threadingly engaged at its other end with a coaxial cable
support member (8),   Revendlcatlons said support member supporting a
coaxial ca- ble (9) therein, which cable has a centre con-  15  1. Un
connecteur de cable coaxial comprenant un ductor (11) and a conducting
shield separated     corps cylindrique (2) de connecteur en metal by a
dielectric material, said centre conductor   conducteur supportant un
couplage metallique extending beyond said coaixal cable and into      (4) a
une extremite dudit corps de connecteur, said connector body and having a
bendable.        le couplage etant mobile & rotation mais non portion (14)
disposed within said connector  20  axialement par rapport audit corps de
connec- K  body, said portion -being affixed to a central    teur, ledit
corps de connecteur etant engage connecting and conducting pin element (13)
par filetage A son autre extremitd avec un therein extending into said
coupling, said pin    element (8) de support de cable coaxial, ledit
element being supported within said coupling      element de support
supportant un cable by a dielectric material (12) which separates   25
coaxial (9), cable qui comporte un conducteur said coupling and said
element, said element      central (11) et une gaine conductrice separes
being rotatinally moveable within said dielec-    par une matifre
dielectrique, ledit conducteur tric, whereby rotational movement of said
co-     central s'etendant au-dela dudit cable coaxial axial cable support
member relative to said       et dans ledit corps de connecteur et compor-
connector body results in axial displacement of  30  tant une partie
flexible (14) disposee a l'intM- said support member with respect to said
con-     rleur dudit corps de connecteur, ladite partie nector body thereby
causing more or less          etant fixWe sur un e61ment central (13) de
slack in said bendable portion and providing      broche de connexion et de
conduction, qui y means for adjusting the electrical path length    est
situM, s'etendant dans ledit couplage, ledit of said connector to permit
phase adjustment.   35  element de broche etant supporte & l'interieur
dudit couplage par une matiere dielectrique 2. A coaxial cable connector
comprising a cylin-      (12) qui separe ledit couplage et ledit element,
drical connector body (2) of conductive metal     ledit 6l6ment 6tant
mobile a rotation A J'intM- supporting a metal coupling (4) at one end of
rieur dudit dielectrique, grace a quoi un mou- said connector body, the
coupling being   40         vement de rotation dudit 6lement de support
rotationally but not axially moveable with re-    de cable coaxial par
rapport audit corps de spect to said connector body, a coaxial cable
connecteur provoque un d6placement axial du- support member (8) supporting
a coaxial cable     dit element de support par rapport audit corps (9)
being engaged at the other end of said        de connecteur en provoquant
ainsi un relache- connector body, said support and connector  45    ment
plus ou moins important de ladite partie body being rotatably moveable with
respect to     flexible et en constituant un moyen d'ajuste- each other,
said coaxial cable having a centre    ment de la longueur de trajet
electrique dudit conductor (11) and shield separated by a di-
connecteur pour permettre un ajustement de electric material, said centre
conductor extend-  phase. ing into said connector body and being affixed
5o to a contact element (22) therein, said contact  2. Un connecteur de
cable coaxial comprenant un element being threadingly engaged with a cen-
corps cylindrique (2) de connecteur en matiere tral connecting and
conducting pin element        conductrice supportant un couplage m6tallique
(26) extending into said coupling and being       (4) a une extremite dudit
corps de connecteur, supported within said coupling by a dielectric  55  le
couplage etant mobile a rotation mais non material (25) which separates
said coupling       axialement par rapport audit corps de connec- and said
central connecting element, whereby      teur, un el6ment (8) de support de
cable rotational movement of said coaxial cable rela-   coaxial supportant
un cable coaxial (9) 6tant 4    
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||||| ||||| || ||l| * C   L  M   S* engag6 a l'autre extr6mit6 dudit corps
de         bung des Haltegliedes beziglich des Verbind- connecteur, ledit
support et ledit corps de       erkorpers resultiert, wodurch ein mehr oder
connecteur 6tant mobiles a rotation urn par       weniger starkes
Durchhangen des biegbaren rapport a lautre, ledit cable coaxial comportant
Bereichs bewirkt und eine Einrichtung zum un conducteur central (11) et une
gaine s6pa-   5  Einstellon der LAnge des elektrischen Weges r6s par une
matibre di6lectrique, ledit conduc-   des Verbinders verflgbar gemacht
wird, was tour central s'6tendant dans ledit corps de       eine
Phaseneinstellung erlaubt. connecteur et 6tant fix6 A un 6l6ment de contact
(22) qui y est situe, ledit 6lement de  2. Koaxialkabelverbinder mit einem
zylindrischen <2     contact 6tant engag6 par filetage avoc un 61e-   10
Verbinderk6rper (2) aus leitendem Metall, der ment central (26) de broche
de connexion et       an seinem einen Ende eine metallische Kupp- de
conduction s'etendant dans ledit couplage      luhg tragt, die bezlglich
des Verbinderk6rpers et 6tant support6 a l'intdrieur dudit couplage
rotationsma0ig aber nicht axial beweglich ist, par une matiere di6lectrique
(25) qui s6pare      wobei mit dem anderen Ende des Verbinder- ledit
couplage et ledit el6ment central de   i5   k6rpers ein ein Koaxialkabel
(9) haltendes connexion, grace a quoi un mouvement de
Koaxialkabel-Halteglied (8) in Eingriff steht, wo- rotation dudit cable
coaxial par rapport audit    be! dieses Halteglied und der Verbinderkorper
corps de connecteur provoque un deplacement       rotationsmaBig zueinander
beweglich sind, wo- axial dudit el6ment de contact par rapport au-    bei
das Koaxialkabel einen Mittelleiter (11) und dit el6ment central de broche
de connexion et  20  einen Schirm autweist, die mittels elnes dielek- de
conduction en r6alisant ainsi un moyen         trischen Materials
voneinander getrennt sind, d'ajustement de la longueur du trajet electrique
und wobei der Mittelleiter sich in den Verbind- dudit connecteur pour
permettre un ajustement     erkdrper erstreckt und an einem darin befindli-
de phase.                                         chen Kontaktelement (22)
befestigt ist, das in 25      Gowindeeingriff mit einem zentralen
verbinden- 3. Un connecteur de cable coaxial selon la reven-     den und
leitenden Stiftelement (26) steht, das dication 1 ou la revendication 2
comportant au    sich in die Kupplung erstreckt und innerhaib moins une vis
(21) d'ajustement d'impedance       der Kupplung mittels elnes
dielektrischen Ma- viss6e dans ledit corps cylindrique de connec-
terials (25) gehalten ist, das die Kupplung und teur.
30      das zentrale verbindende Element voneinander trennt, wobei elne
rotationsmalige Bewegung PatentansprUche
des Koaxialkabels relativ zu dem Verbinderkdr- per in einer axialen
Verschiebung des Kontakt- 1. Koaxialkabelverbinder mit einem zylindrischen
elements gogenUber dem zentralen verbinden- Verbinderk6rper (2) aus
leitendem Metall, der  35  den und leitenden Stiftelement resultiert, wo-
an einem Endo eine metallische Kupplung (4)       durch eine Einrichtung
zum Einstellen der Lan- tragt, die bez~glich des Verbinderk6rpers rota-
go des elektrischen Weges des Verbinders tionsmaBig aber nicht axial
beweglich ist, wo-    verfDgbar ist, was eine Phaseneinstellung or- bei der
Verbinderk6rper an seinem anderen         laubt. Ende  in   Gowindeeingriff
mit  einem   40 Koaxialkabel-Halteglied (8) steht, in dem ein
Koaxialkabolverbinder gemaB Anspruch 1 oder Koaxialkabel (9) gehalten ist,
das einen Mittel-  2 mit wenigstens einer Impedanzeinstellungs- leiter (11)
und einen leitenden Schirm aufweist,  schraube (21), die in den
zylindrischen Ver- die durch ein dielektrisches Material voneinan-
binderkorpor geschraubt ist. der getrennt sind, wobei sich der Mittelleiter
45 Ober das Koaxialkabel hinaus und in den Ver- binderk6rper erstreckt und
einen innerhalb des Verbinderk6rpers angeordneten biegbaren Be- reich (14)
aufweist, der an einem sich in die Kupplung erstreckenden zentralen
verbinden-  50 den und leitenden Stiftelement (13) befestigt ist, das
innerhalb der Kupplung mittels eines die Kupplung und dieses Element
trennenden dielektrischen Materials gehalten ist und inner- halb dieses
dielektrischen Materials rotations-  55 mdBig beweglich ist, wobei eine
Drehbewe- gung des Koaxialkabel-Haltegliedes relativ zu dem Verbinderk6rper
in einer axialen Verschie-    


