1 - . 2196802 PHASE- ADJUSTABLE COAXI AL CABLE CONNECTOR The
"present invention:-relates to a coaxial cable connector which
facilitates phase adjustpent at termnal assenbly of a coaxial cable.
Coaxial _ connectors whi ch are intended  for interconnection of
the ends of :coaxial cables are known in the art and descri beQiﬂcﬁS&{}grrpl e,
i n Japanese Patent Publication (Kokai) No. 57-44,980. In the case I'n which
coaxi al connectors are used in a coaxial cable assenbly incorporated into a
phase-array systemof a radar which requires a predeternm ned phase, the
coaxi al connector is u 3 , 3 cabl e,

whrch prelimnarily |ssgﬁ%éﬁ S —ertt S e h then cut to
a predetermined length on the ba5|s of nmeasur enent of the phase by neans of
a pul se-reflection nethod.. After matching the phase to a required val ue,
anot her coaxi a"ﬂ?@””ﬁ?&@@n'ts Ardviedterbd O £88a2BBOSIt® &'d bakig1Calkiable

Thi's is a very lengthy and inefficient procedure, which may | ead to high

expenses, especéghhdctdrt WREEhC Fakd1iteite d thaad! &djeson6nti adaltermitall O
a length which is shorter than actually required.

assembly of a coaxial cable.

Coaxial connectors which are intended for
interconnection of the ends of coaxial cables aré known
AN in the art and described, for example, in Japanese

Patent Publication (Kokai) No. 57-44,980.

In the case in which coaxial connectors are used in a

coaxial cable assembly incotpo:hted into =a 'phaseQarray

system of a radar which requires a predgtermined phase,

thé coaxial connector is usually attached to one end of

the coaxial cable, which preliminarily is provided with

" an excess length, which is then cut to a predetermined

U length on the basis of measurement of the phase by means
of a pulse-reflection method. After matching the phase
to a required value, another coaxial connector 1is
attached to the opposite end of the cable. This is a
very lengthy and inefficient procedure, which may lead
to high expenses, especially in those cases where the
¢abie is occasionally cut to a length which is shorter

than actually required.



2 The present I nvention seeks to elimnate the disadvantages

I nherent in the prior art devices and by providing a coaxial cable
connector which permts adjustnent of the phase of the cable wi.thout

wast age of cable, and after connection is made. According to the present

I nvention there is provided a coaxi al cabl e connector - conprising
connector body of conductive2netal supporting a netal coupli'ng

cylindrical

at one end of said connector body,
axially noveable with respect to said connector body,
bei ng threadi ngly engaged at its other end wth a coaxial cable support
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According to the present invention there 1is prdvided a

coaxial cable connector comprising a cylindrical
connector body of conductive metal supporting a metal
coupling at one end of said conneétor body, the coupling
being rotationally but not axially moveable with respect
to said connector body, said connector body being
threadingly".engaged' at its other end with a coaxial
cable support member, said support member supporting a
coaxial 'cable therein, which cable has a centre

conductor and a conducting shield separated by a

 dielectric material, said centre conductor extending

beyond said coaxial cable and into said COnnectof body
and having a bendable portion disposed within said

connector body, said portion being affixed to a central

' céhnectiﬁg'and conducting pin element therein extending

into said coupling, said pin element béing supported

~ within said coupling by a dielectric material which

separates said coupling and said element, said element
being rotationally moveable within said dielectric,

whereby, rotatiohal_ movement of said coaxial cable

a

the coupling being rotationally but not
sai d connector body

\/



being rotationally noveable within said dielectric, whereby, rotational
‘novenent of said coaxial cable support nenber relative to said connector
body results in, axial displacenent of said support nmenber wth
respect to said connector body thereby causing nore or less slack in said
bendabl e portion and providing nmeans for afjusting the electrical path
| engthr of saird connector to permt phase adjustnment. The present

i nvention al so provides a coaxial cable connector conprising a
cylindrical connector body of conductive netal supporting a netal

codpl ing at oneggpploPt wRinbeIONPELAEIVEO®S 8£dCRdRINeREdIeI BEdY OlrdlshAa | Y
but” not axially noveable with respect to said connector body, a coaxi al
cabl e support nkwbeaxsabpodiispl azement alofabsgidei sgppogsgetenbeirhe wdither
end of said connector body, said support and connector body being rotatably
moveabl e wi th reeppettt cocasdidt kennectior chady akhexrkby reausing: merer or
conductor and shield separated by a dielectric material, sai d

centre conduct okegxt ehackg imtgatdi bendahdet portddn and bprovyidifgxeeans a
contact elenment .therein, said contact el enent being threadingly engaged
with a central for adjusting the electrical path lengt of said

connector to permit phase adjustmént.

The present invention also provides a coaxial cable
Y connector comprising a cylindrical connector body of
conductive metal supporting a metal coupling at one end
of said connector body, the coupling being rotationally
but not axially moveable with respect to said connector
body, .a coaxial gable support member supporting a
coaxial cable being engaged at the other end of said
connéctor body, said support and c§nnector body being
rotatably moveable with respect to each other, said
coaxial cable having .a centre conductor and shield
U separated by a dieiectric material, said centre
conductor extending into said connector body and being
affixed to a contact element therein, said contact
element being threadingly engaged with a central
connecting and conducting pin element extending into
said coupling and being supported within said coupling
by a dielectric material which separates said coupling
and said central connecting element, whereby rotational

movement of said coaxial cable relative to the connector



connecting and conducting pin elenent extending into said coupling and

bei ng supported within said coupling by a dielectric matertal which
separates said coupling and said central connecting el ement, whereby
rotational novenent of said coaxial cable relative to the connector , 4
body results in axial displacenent of said contact nenber with respect to
said central connecting and conducting pin el enent thereby providing neans
for adjusting the electrical path Iength4of said connector to permt phase
adj ustment. The connector may have at | east one inpedance-adjusting screw .
threaded i nto the connector body. 5 The invention will now be a:f

particul arly,described,. b of _exampl e ith referepce tp,the *

_acconpanyinghﬁiimlﬁﬁfqyf%&ﬁxﬁ;-a¥$%€r¢éﬁ§?tgﬁfﬁ?ﬁ ef vaf?bﬂalcefgﬁft
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conducting pin element thereby providing means for
adjusting the electrical path length of said connector

to permit phase adjustment.

The connector may have at least one'impedgnce-adjusting

screw threaded into the connector body. o K,J'



~accordance with .one enbodi nent of the present invention, and Figure 2 is a
simlar representation-of a coaxial connector in accordance w th another
enbodi ment of the invention. A phase-adjustable coaxial cable connector is
provi ded iin which phase adjustnent is obtained by neans whi ch increase or
decrease the axial ‘-l ength of the conductive path between a pin el enent at
one erd of the' connector and the coaxial ca&ble which extends into the
connector. In preferred enbodinments of the present invention, a
phase- adj ust abl e coaxi al connector has a cylindrical. connector body in

comactor body T oireafEeR i B BRY e IR e ey, B ey
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mai ntai ning elygeiyHicH - contact therewith, and mhlle nalntalnlng
el éctrical contact betmeen the pin elenent and the centre conductor. In
one enbodi nent, an exposed |ength of the centre

¥

Figure 1 is a side elevational view, partly in cross
section, of & phase-adjustable coaxial connector in
accordance with one embodiment of the present invention;

‘and

Figure 2 is a similar representation of a coaxial
connector in accordance with another embodiment of the

invention.

A phase-adjustable coaxial cable connector is provided
in which phase adjustmenﬁ is obtained by means which
increase or decrease the axial length of the conductive
path between a pin element at one end of the connector

v  and the coaxial cable which extends into the comnector.

-In preferred embodiments of the present invention, a
?ﬁése-adjustable coaxial connector has a cylindrical
connector body in which a central connecting pin element
is supported by one end of the connector body through an
insulation. An adjustable element which is supported by
the other end of the connector body and contains a

coaxial cable, can be moved axially with respect to the



conductor between the pin elenment and the coaxial cable can kink to
permt phase adjustnent. In another enbodi nent, the centre conduct or
i's connected by a screw coupling to the pin elenment so that rel.ative
r-otati on between the centre conductor and the pin el enent-shortens or
| engt hens the screw coupling. Connectors of the above-nentioned types are
advant ageous in that by attaching the cerftral conductor of the coaxial
cable to the central connecting el enment of the connector and by effecting

relative axial novenent, it is possible to adjust the phase of the coaxial _
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noveabl e axially with respect to the connector cylinder, it becones
possi ble to provide m croscopi c adjustnent of

In one embodiment, an exposed length of the centre
conductor betwéen the pin element and the coaxial cable
can kink to permit phase adjustment. In another
embodiment, the centre conductor is connected by a screw
coupling to the pin element so that relative rotation
Between the centre conductor and the pin element

shortens or lengthens the screw coupling.

Connectors of the above-mentioned types are advantageous
- in that by attaching the central conductor of the
coaxial cable to the central connecting element of the
connector and by effecting relative axial movement, it

is possible to adjust the phase of the coaxial cable and
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at the same time to protect the central conductor from N/

concentration of stress. The connector body may have
impedance-adjusting screws moveable with respect to the
central conductor. These screws can be used ~ for
compensation of deviations in the wvalue of the

characteristic impedance.

In the device of the invention, because the adjustment

element which supports one end of the coaxial cable is



the length (i.e. the electric length, and hence the phase-path

| ength) of the cable assenbly. In the illustrated enbodi nent of Figure 1,

t he coaxial connector 1 has a connector cylinder body 2, which is nade from
a conductive material, in particular nmetal. Cylinder 2 supports at its one
end a coupling 4 which can rotate around, the cylinder, but is

restrai ned agai'nst axial novenent by a cotger ring 3. The external part of
coupling 4 is preferably formed as a hexagonal nut which can be rotated by

a tool. By neans of a female thread 6, which is forned inside coupling 4,
thedatter canRR,AiHRENeLsd P1RWEER' QE%?@?& & %l&{”&?&ﬁé@&f@%i%@é{-t ’
for exanple on an i1 nstrunent. ~ Coupling I'S made of a conducti mat er P al

such as netal, 130 Bédméé pEsEiBLE' toalprbvAYY Gif&bd ok Cad fhddh
conductor 10 of a coaxi al %able 9 thro&%h connect or cyﬁ?ﬂher gﬁande%% of

adj ustment el erghied Qengahi r {il.eondthéorelldceFic0REePtiLablead® hénce the
electrically connected with a central connecting elenent 13 which is

supported in cephasE-qgatlyllengrthy dff thelicdlsbérassénslyyl2. I n establishing
el ectrical contact between central conductor 11 and connecting elenent
13, central ' _

In the illustrated embodiment of Figure 1, the coaxial

-connector 1 has a connector cylinder body 2; which is

made from a conductive material, in particular metal.

N Cylinder 2 supports at its one end a coupling 4 which

can rotate around the cylinder, but 1is restrained

against axial movement by a cotter ring 3. The external

part of coupling 4 is preferably formed as a hexagonal.

nut which can be rotated by a tool. By means of a

female thread 6, which is formed inside coupling 4, the.

latter can be attached to an appropriate male connecting

counterpart, for example on an instrument. Coupling &

is made of a conductive material such as metal, so that

\_ E it is electrically connected to an external conductor 10

| of a coaxial cable 9 through connectdr cylinder 2 and an

adjustment element 8,

Central conductor 11 of coaxial cable 9 is electrically
connected with a central connecting element 13 which is
supported in connector cylindef 2 by a dielectric body
12. 1In establishing electrical contact between central

conductor 11 and connecting element 13, central



conductor 11 is prelimnarily slackened or bent at a portion 14 and is
then fixed in connecting el enment 13 by soldering. For 'this purpose,
connecting elenment 13 has a sol der feeding opening 15. External conductor
10 of coaxial cable 9 is connected to adjustnent elenment -8 electrically and
mechani cal |y by sol deri ng. For this purpose, adjustnent elenent ‘8 has in
its wall a through opening 16 for the s8pply of the sol der. “Adj ust ment
elenment 8 has on its periphery a male thread 18 which is screwed into a
female thread 17, forned inside connector cylinder 2 on the side opposite
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phase- adj ust abl e coaxi al cable connector 1 of the above-described type,
after assenbpiggtiieatdynesha’ mechanically by soldering. For this
purpose, adjustment'element'B.has in its wall a through
opening 16 for the supply of the solder. Adjustment
element 8 has on its periphery a male thread 18 which is
screwed into a female thread 17, formed inside connector
cylinder 2 on the side opposite to coupling 4. The
above-metnioned threaded connection makes it possible to
adjust the length (i.e. the electrical length) of the
'éntire cable asssembly. 1In the embodiment of Figure 1
the front end of coaxial cable 9 with the outer sheath
20 1is supported by the connector through & recess 19 cut
'in the adjustment element on the end opposite to thread
18. To this end, the front end of the coaxial cable \./
-- cQated.with sheath 20 ié inserted into recess 19. It is
understood, hdwever, that other types of connections can
be used for this purpose. For example, the end of the
cable can be threaded or presséd into a cable-éupporting

ring (not shown).

With phase-adjustable coaxial cable connector 1 of the

above-described type, after assembling the connector



9 with coaxial cable 9, the mcroscopic adjustnment of the phase variation
of the phase of the-cable, i.e. of its electric length, is perforned by
rotating adjustpent body.8 with respect to cylinder body 2. The adj ustnent
makes it possible to.match the arbitrary characteristic inpedance, ‘which
Is determned by- the anount of extension of kinked portion 14 of
centrdl conductor 11, with the characteﬂjn3c:inpedance of coaxial cable 9
Vari ati ons can be conpensated by inpedance-adjusting screws 21 which are.
t hreaded into connector cylinder 2 towards the central conductor. In the
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corinector cylinder 2 through” a dielec body 25, whi ch suppor
central conne®gdy 86withdwelbect £6MBkeindereabdy 2 engrEedanihEthbat

thread 24. Wen the adjustnent el ement
makes 1t possible to match the arbitrary characteristic
impedance, which is determinéd by the amount of
extension of kinked portion 14 of central conductor 11,
with the characteristic impedance of coaxial cable 9.
_\~/ : | Variations can be compensated by impedanée-adjusting

screws 21 which are threaded into connector cylinder 2

towards the central conductor.

In the embodiment of Figure 2 a central coupling of
adjustable axial length is provided. Central conductor
11 4is attached mechanically &and electrically to a
contact element 22 by soldering. The soldering is
performed by . supplying solder through opening 23.
W, _ Contact element 23 is provided on its outer periphery
with a male thread 24,.and is supported in the connector
cylinder 2 through a dielectric body 25, which supports
a'.central connector 26, having a female thread 27
engagéd with the thread 24. When the adjustment element
8 .is rotated and therefore moved axially, i.e. when
coaxial cable 9 1is rotated, this movement causes
rotation of contact element 22 as well. Thus contacf

element 24 is screwed into or out of éentral connector26



8 is rotated: and therefore noved axially, i.e. when coaxial cable 9 is "’
rotated, this novenent causes rotation of contact elenent 22 as well. Thus
contact elenment 24 is screwed into or out of central connector26 10
t:hereby form ng the adjustable coupling. As a result, the electric,
length of the coaxial cable, i.e. of central conductor 11 is changed.
In this enbodi ment, contact el ement 22 ak@ central connecting etenment 26
are interconnected through a thread, but instead of this, they may have a
sliding electric contact. The use of the coaxial connector of the

above- descrlb d t ypes _.suggests .t he | 1 owm effecis: (1) Assenbly time is;
short ened; n’3P§' b8és the Pégb‘lsrt@ I‘F‘é'élpii%ur As( 38 Tmesudtnl e |§{

t d d; (4 t h | ti I
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g?tszgﬁlsﬁz thlaégc}(') nect otro)sédtug %%?hlénéis \é\?ﬁ[&ﬁ@eﬁi&:bpeiﬁfhe ?H?’gﬁgﬁ%'tcan be'
ggjeﬁ‘;te?mﬁ%’ 2 dUH e P3ePeHen fP220%nd clitral PEMNESL1ALCe1B8E6HER2% ¥
interconnected through a thread, but instead of this, r

.they may have a sliding electric contact.’

The use of the coaxial connector of the above-described

types suggests the following effects:

(1) Assembly time 1is shortened; (2) Assembly does not
require skilled labour; (3) The cable is‘not damaged;

(4) Because the connector allows for multiple
adjustments, mistakes <can be corrected, and the
connector possesses high utility; and (5) When the
phase is adjusted by attaching the connectors to both

ends of thg'cable, the measurements can be checked by a
pulse-passage method. This improves the accuracy of \H)

adjustment.



CLAI M5 1. A coaxi al cabl e connect or conpri sing a

“cylindrical connect or body of conducti ve nmetal supporting a netal
coupling at one end of said connector body, the coupling being rotationally
but not axially noveable with respect to said connector body, said
connector bedy being threadi ngly engaged afy Its oth '

I
cabl e 'support nenber, said support nenber ‘Supporting a.c | I
therein, which cable has a centre conductor and a conH !!Dﬂ ﬂlll
separated by a dielectric material, said centrehf s ndi ng

beyond said coaxial cable and into said@gggstor body and having a
betidabl e portion di sposed within said commector body, said portion being
affixed to a central connecting and conducting pin elenment therein
extending into said coupling, said pin elenment being supported within said
coupling by a di.el ectri & nmatceraxdlalnwhi catdepar ademextiar coupdbnprd sdnig sai &
el ément, - said el ement being rotationally noveable within said dielectric,
wher eby rot at i cydindnicadnt ofonnectevaxi hodyabl efsupmeonduatiives r ehetale

to said connector body results in axial displacenent of-said support nenber
: supporting & metal coupling at one end of said connector

body, the coupling being rotationally but not axially
movesble with réSpect to said connector body, said
connector body being threadingly engaged at its other
) _ end with a coaxial cable supéort member, said support
member supporting a coaxial cable therein,l which cable
has a centre conductor and a conducting shield separated
by a dielectric material, séid _ceﬁtré céﬁductor
extending beyond said coaxial cable and into said
connector body and having a bendable poftion disposed
within said conﬁéctor Body, said pértion being_affixed
to a central connecting '.and conducting pin- element
t'herein'extending into said coupling, said pin element
" - being -supportéd within said couplihg i:y_a dielectric
material which separates said coupling and said element,
said element being rotatiqnally_ moveable within said
dielectric, whereby rotational movement of said éoaxial
cable support .membe.r rel#t_ive to said 'connezctbr body
results in axial displacement of said support member
with respect to said connector dey thereby causing more
or less slack in said .bendablje portion and providing
meaﬁs for adjusting the electrical path length of said

connector to permit phase adjustment.



Wi th respect to said connector body thereby causing nore or less slack in
sai d bendabl e portion and providing neans for adjusting the electrical path
| ength of said connector to permt phase adjustnent. . 2. . A

coaxi al cabl e connect or conpri sing a cylindrical - connector. body
~ of conductive metal supporting a nmetal coupHng=at—one end of said
connector body, the coupling being rotationally ! b / veabl €
Wi th respect to said connector body, a coaxial cgﬂuwmgkmnmmmgr
supporting a coaxial cable being engagedlét the ¢ 0T ssard connect or
body, said support and connector body being rotatably noveable w th respeCQ;}
to each other, said coaxial cable having a centre conductor and R
shield separated by a dielectrjc materjal, said centre conductor extending
into said corfmector béﬁyeﬁﬂfﬁiﬁ g aﬁ?$£€d't8°3“86ﬁ?5ct EPBREAELPBer efn,

said contact e t, bei ng t hreadj ngl n ed wth a central connectin

and conductiﬁéhggﬁ& c@ﬁen? %&?%ﬂﬂ#ﬂg ?n?ﬁﬂggid e upl?ﬂﬁgﬁﬁﬁlﬁﬁingmgﬁﬁ o?ted
wthin said upl i ng by dielectric.yaterial which,separates said coupling
and said c_en%g' F r?gt?n'ﬁég?grrgﬁf’,pl\rﬁ’& e‘ﬁ/ °‘?%t3??oﬂgl sa v&ﬁ@ﬁf’“m"p g;
sai d Coax'abodgablghe ‘coupling being rotationally but not axially

moveable with respect to said connector body, a coaxial
cable support member supporting a coaxial cable being
engaged at the other end of said connector body, said
support and connector bddy being rotatably moveable with
_iespéct ‘to each other, said coaxial éable having a
centre conductor and shield separated by a dielectric
hhterial, éaid centre conductor extending into said
connector body and being affixed to a contact eleﬁent'
therein, said ébntact eiemént being threadingly engaged
vith & central connecting and cbnducting pin element
exteﬁdiné iﬁto said coupling ahd being supported.wichin
said.coupling.by ta'dielectric material which separates
 séid coupling aﬁd séid central connecting eiement,
| whereby rotaﬁional movement of said coaxigl cable
relative..;o the :connector body results in axial
displacement of éaid contact mewmber with respectlto said
ceﬁff#i cbnhectiﬁg and conducting pin element thereb§
providing means for adjusting the electrical path length

of said connector to permit phase adjustment. »

3. A coaxial cable connector according to

claim 1 or claim 2 having at least one



‘reTative to the connector body results in axial displacenent of said
contact nenber with'respect to said central connecting and conducting pin
el enent thereby. providing nmeans for adjusting the electrical path | ength of

sai d connector to permt phase adjustnent. 3. A  coaxi al cable
connector ‘accordrng toclaim | or claim 2 havi ng-

| east ° one ° 13 inpedance-adj usting screm/threéHEH““‘rU“sa#d~9yLLndrical
connector body. 4. A coaxial cable connect ntlaIIy as
herein described with reference to Figure 1. 5. ,ﬂﬂlgm abI e
cqQpect or substantlally as herein descrided with re ure 2.

impedance-adjusting screw threéded into said cylindrical

connector body.

4. A coaxial <cable connector substantially as

herein described with reference to Figure 1.

— 5. A coaxial cable connector substantially as

herein described with reference to Figure 2.




