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1 - 22715530 M CROMVE CONNECTOR The present invention relates
to a microwave connector for use in providing a nmcrowave connection
between two environnments separated by a barrier, ‘the connector also

_ Tunctlonlng as a seal should the connecting systens be breached. The
invention wll be described -wi-th partjcular reference to an enbodi ment
thereQf: in which the mcrowave connector is of. subn1natuféc7 Et SMVA

type) configuration, it being understood that this is in no may | Nt énded to
linmit the scope of the said invention. The invention: originates from a

requirenent for a mcrowave co 'Aﬁf fopM thin a submarine mast
envi ronnent. Mbddern submari ne t he pl acenent of
electronic_eqU|pnent in an electronlcs pod at the mast head connected by
m crowave transm ssion lines to processing equipnent in the hul

Thi s arrangeneftheCrfdsdnd henveAYEbANMRE1 45 a6 0BNGF OF o@D kBnRbcror
prOV|d|ng a mcrowave connection through a pressure boundary w t hout

conproni si ng t fernafsé eimf ptorat dDagndami.c ddit v Lestaie &1 s NBe£ween beidg
- the submarine hull and the mast junction of the electronics pod. Hence in

nor mal use theeovdneomentsssegaraunﬁthwfun@@nmienmtthecoonsettonahlsonner

while preventing the penetration of water, pressurised or otherw se,

t hr ough functioning as a seal should the connecting systems be
breached. The invention will be described with
particular reference to an embodiment thereof in which

/ . the microwave connector is of subminature 'A' type (SMA
'type) configuration, it being understood that this is in

no way intended to 1imit.the scope of the said invention.

The invention originates from a requirement for a
: microwave connector to operate within a submarine mast
environment. Modern submarine mast désign dictates the
placement of electronic equipment in an electronics pod
at the mast head connected by microwave transmission
1ines to processing equipment in the hull.’ This
arrangement _creates _thei requirement for a connector
capable of 'providing' a microwave connection through a
pressure boundary without compromising the nature of
that boundary, the Boundaries concerned being the
submarine hull and the mast junction of the e1ectronics
pod. Hence in normal use the connector is required to
- function in the conventional_manner while preventing the

penetration of water, pressurised or otherwise, through



2 the boundaries should the nmast head or connecting cable systens be
breached. In the past mcrowave connections through boundaries have been .
facilitated by the use of small |engths of 'sem-rigid coaxial cable that’
protrude either side of the i nterface. In this construction

female  SMA "bullets" are soldered to th? centre conductor, one at each
end of the sem -rigid coaxial cable, before the cable is housed in a ngLal
sheath. This solder joint forns part of the pressure sealing and is a weak
link giving rise to reliability problens during installation and nornma

Service. i oSy obbieiindPs LUr GHBL1 GO A PHLBC SR diadiNE: | 4, PO

sol der joints wthin each construction e present inven eS no
rely on this lgyytentf BOibtedchdd OVi de the pressure seallng characterlstlcs
of the connector. Mor eover, = connectors enbodying the invention :

provi de enhanced Vol tage Standlng Wave Ratio (VSWR) performance up to 40GHz
whil e the design of the connector as a disaster seal enables it to

withstand a prisswhe g@ialsiter aicirawavef upnneetibAd PEhroGgh8%boud@iriedm
2). A further advantage of such connectors is that it is possible to

pre-test the, headd i bgenhafacibitstedshyf thecade ofcosmell oﬂenglthfsor@f

attachlng - m crowave
semi-rigid coaxial cable that protrude either side of
the interface. In _this construction female SMA
bullets'" are soidered_to the centre conductor, one at
each end of the semi-rigid coaxial cable,. before the
cable is housed in a nietal__ sheath. This solder joint
forms part of thg presnure sealing an&‘is'a weak  link
giving rise to reliability problems during instaliation
‘and normal.nervice.- This problem is further compounded_

by the need to have two such solder joints withln each

construction;

Thet present invention does not rely on this kind of
_'ﬁpint to provide the prensure sealing characteristics of '(
" the connector. Moreover, connectors embodying the
.invention provide 'enhancéd Voltage Standing Wave Ratio

- (VSWR) performance up to 40GHz while the design of the -

cqnnettor as a-disnster seal enables it to withstand a

pressure differential of up to _1000 PSI _(6.89 x 10°

Nm-z).

A further advantage of such connéctors is -that"
it is possible. to pre-test the sealing characteristics

- of each connector before attaching . microwave



Yy 1
3 transm ssion

barrier

"so

limes or before _installation in a particular
that - differing bul khead requirenments nmay be

accommodat ed. Al though the present invention originated from a

consi deration of the problens of mcrowave transm ssion in submarine mast

envi ronnents, connectors enbodying the invention.are equally suited to'

ot her igpplications wherein a mcrowave conrgection is required between two

envi ronments, possibly of differing chemical conposition or under different

physi cal conditions, and separated by a barrier or bul khead. According to

the present invention there is provided a microwave connector for use
provi di ng a m ceeangniesinact i bbnebdHet verrn Heforenviinegumiliaxionepadat eda by

a barrier, the connector also capable of functioning as a seal should the

connecti ng cabl pasyitaiarbe lraaadexd, tée cahasct ordifLhemingi ngbubkhead

body -having a central opening extending throughout its |ength,
cont arequéremedtsi mhynbeaadcosmodakedopeni ng and connecti ng neans
al so located therein to provide a suitable connection for the transn ssion

connect or
a central

of m crowaves between a transm ssion.line on one side of said barrier and

said central contact, and having an insul ating sleeve within wich said
central contact Alshpyght ecthe present invention originated. from a

consideration of the problems of microwave transmission
in submarine mast environments, connectors embodying the

invention are .equally suited to other applicarions

wherein a microwave connection is required between two

environments, possibly of.differing chemical composition

or under:different physical conditions, and separated by

a barrier or buikhead.

According to the present invention there is provided a

microwave connector for use in providing a microwave

connection between two environments separated by a

barrier, the connector also capable of functioning as a

seal should the connecting cable svstems be breached,

the connector .comprising a connector body having a

central opening extending throughout' its 1length, a

central contact located within said central opening and
_conne¢ting means also located therein to provide a

suitable connection for the transmission of microwaves -

between a transmission line on one side of said barrier
and said central contact, and having an insulating

sleeve within which said central contact is located

in



the relative sizing of said central opening, said central ‘contact and said
I nsul ating sl eeve énsuring a pressure seah‘*pinterference fit within said
central opening betweén said central contact¥ said insulating sleeve and

- said connector body. According-to another aspect of the present invention
there is provided a method of nenufacturing a mcrowave connector for use.
in providing a mcrowave connection between two environments separatedey a

barrier, the ceneegelatahved A ﬁepfsélweémam dperiLifAls i Wehthha

connectlng cabl e systens be bre t he net hod conprisi'ng the steps:

provi ding a cocentiact ey said ihsuletingls1eean Rhststioiglia prdsieout
its length; providing an elongate insulating sleeve; sliding the |nsulat|ng

sl eeve into saisgaddmy dntexrdferencepridt diitdian salich gt radntopeningy essi ng
the contact into the sleeve to radially expand the sleeve to forma

pressure seal i hgtweesr saridh centinalniconbactsi dadsh tinsulatdmion g lesve: @ands ai d
contact, said insulating sleeve and said connector body; and providing
connect i on neaﬁ§1ﬁopqmﬂ§9§QQ1hQ@ya end of said central opening to provide a

sui tabl e connection _for
Accordlng to another aspect of the present invention

‘there is provided a method of manufacturing a microwave
conneetor'forTuse in providing a microwave connectibn
between two environments separated by a barrier, the | ;
connector also capable of functioning as a seal should the\\J
.connecting cable systems be breacped, the method
comprisingrthe steps: -

providinq a connector body ﬁaving a central opening
extending throughout its 1ength. |

providing an elongate 1nsu1at1ng ‘sleeve;

slldlng the insulating sleeve into said central
openlng. | |

providihg-an elongate contact;

S

o

'pressing“the'contact into the Sleeve te redially_
expendjthe sieeve to form a pressure seeling'interference
fit within saidecentral opening betWeen-said'contact, said
insulating sleeve and said connector body: and :

providihg connection means for locatioh in a end of ”
said central opening to provide a suitable cennection for
.the transmission ofimierowaves betWeen a transmission line

on one side of said barrier and said contact.



the transm ssi on of nicromaves'betméen”a transnisSiOn l i ne on one side of

sai d barrler and sai d contact. A nicrowave - connector'enbodylng t he
invention will now be part|cularly ‘descri beg way of exanmple, with
reference to the acconpanyi ng single Figure he drawi ng which is a
cross-sectional view of the.mcrowave connector. The nicromave connector is
shownxgn the FiQure to conprise a conne ! bod Slt hin an
opening .12 in aﬂba‘r‘*FFé’?'% CORRSTE g, h§ Fé‘t% L.Iiéaow[ e

barrier 14 ser nggtﬁgﬁggﬁé(at‘ﬁsmbte‘ao %%U%’Ff‘tég ln?, 2& , reference

connect or body termnates 1 n-a stafda connec

; central. opening %Qh@% ?qgé
connect or body, t%’ﬂgh te n?itn"?‘e nyiral peni ng be| ng svﬁhgnl!&atiQh is

slidably receivgs c'r@%%'—%bbﬂoﬂaqeﬂe%of lehe! i idriotraves @oan@ttIRIL S T ear

i nsul ator 26 al so.located within the central opening-but in a region of

i ncreased internal dianmeter. The insulating sleeve 24 and the rear

i nsul ator 26 are both preferably of polytetrafluoroethyl ene (PFTE) or
materi-al with sihiel aicrewave connectod dlse ahiown [1n0 et Murﬁtmcdmnm

propertles of PTFE, together _

. a connector body 10, situated withln an openlng 12 in a
~_barrier 14, and held in place by a reta1n1ng nut 16, the
'1barrier 14 serv1ng to separate the two env1ronments 18 and

:"20. The connector body 10_term1nates 1n;a standard SMA
'cohhectorazz'and'has.a ceutral.ooening therein which
.extends throughout the length of the connector body, the

- dlameter of‘the central opening being such that it
slidably recelves 1nsulat1ng sleeve 24. Insulatlng sleeve

'24 abuts Year. 1nsulator 26 also located w1thin the central

-openlng but in a reglon of inoreased 1nterna1 diameter.

"ifi'The 1nsulat1ng sleeve 24 and the rea7 1nsu1ator 26 are

"fh:both preferably of polytetrafluoroethylene (PFTE) or a

imaterial with sim11ar mechanica_ and“dielectrlo

:The mechanlcal properties-of PTFE, together



Swith its lowdielectric Iloss, conbine to provide the tonnector wth
enhanced pressure sealing .properties while maintaining a node- free -
operation characteristic at-m-crowave frequencies of up to 40 GHz. Central
contact 28 is rod-shaped and has a dianeter that is standard within SVA
connector technology and a tip portion 30, of reduced dianeter, which forns
the central contact within SMA connector 522 The internal dianmeter ofjt
insul ating sl eeve 24 is tol eranced such that an interference fit.exists

bet ween the central. contact and the sleeve. The central contact 28 is

d, I d h I f i ng -
Sl cove 24" undTHEEREYS 38 Tt %%95?8? AR oo ?ﬁsngﬁfé’em%‘ﬁa tlngf)art
of SWA connect g, 220N 55 gRCT Ak I Ao PANGeen hhe ot B3ULRYLDO
: ere ee

sl eeve -causi ng mensi onal

connect or body, 49, t Ik K ig 0! W&‘o@%-effﬁé o?%elja't'l%n(:h@léé‘f&@f%?%éﬁcm

t he connector. ant age o nnect or escri

that these §€%i@ﬂo§£'6‘éaﬁi-€ﬁﬁéﬁbiés 8Feupneb 40eGhant on solder joints
or adhesive and may be fully tested before attachnent to any existing

m crowave transmssion lines or before installation in a particular barrier .
so that any bul khead requirnment may be accomodat ed.
Central contact 28 is rod-shaped and has a diameter that

is standard fwithin SMA connector-'technology and a tip
portien 30, of reduced'diaﬁeter,_which.forms the_centrel
coﬁtact within SMA conmnector 22. The internal diameter \J/
of insulating sleeve 24 is toleranced such thet en
interference fit exists between the central contact and

the sleeve. _The central contacc 28 is pressed, via a
support..guide, ~into the central opening of insulating
sleeve 24 uﬁtil the tip portion 30_pretrudes from the
sleeve'forming part of SMA cbhnector 22, This operation'
radially expends ‘the ineulating eleeve ~causing a
dimensional interference“ betﬁeen- the sleeve and the
conhector _bbdy. 16 _thus providing ﬁhe. ﬁressufe sealing . \
.characteristics of the connector. A ewqfold advantage

of- the connector described' is that these sealing.
charaeteristics are not reliant on eolder joints or
adhesive and may be fully tested before attachment to
any existing microwave transmission lines or before
installation in a particular barrier so that any

bulkhead requirment may be accommodated.



6 The m crowave- transm ssion line to be connected through the boundary is
shown in the Figure a$ coaxial cable 32 the central conductor 34 of which
" i's soldered-to contact bucket 36. Contact bucket 36 i$ received
within insulator 26 and is attached to central ‘contact 28 by neans of
' screw +t hreads. Bot h contact bucket 36 and central contact 28 are
preferslly of the same material, such as ggld plated brass or nore
~ preferably, a gold plated beryiliumcopper alloy:~ Coaxial cable 32 is held
- by an SMA hat 38 and SMA retaining nut 40. Thi s retaining neans
~obviates the. need to over-tighten the contact bucket 36 on to central
contact 28 caugheg miereweavé akraasaiesdon3 idfe the vOaxbaheetBYE thrduphst ,
~the retai.ning neans al so i-nmmobi | izing coaxial cable 32 thus enhancing the -
reliability of thee hoindary oist shewmedm tthe cBigure sendoekbal3éabied 32he
contact .bucket. A further mcrowave transm ssion |line (not shown) nay bé
attached to SMthsoreentral 2conducpenydldedfwiwhhicbuisalsiod deredeto epnraats
for mating therewith, thus conpleting_ the nmicrowave connection between
envi ronnent s 1&uske0 3P+ houfongastof huckesni s onleharaeedvedt | vd thia
- Wi thout conpromi sing the pature of the boundary. The connector w1l _now be
further descri Hél?"&f%e n@@4 olpaabtanhed dterefensrel iqomsdgly 28 by

understood that, A% of screw threads. Both contact bucket 36 and

" central contact 28 are'ﬁreferably of the same material,

( - "such as gold plated brass or ﬁéré_'pfeférablfy a gold
| ';ﬁlaced-beryilium;copper alloj; ianXial cable 32 is held
by an SMA hat'_38 and;.SMA .réﬁainigg_-nut 40. This”“
retaining _meﬁns. 6bviates  the.jneeg  :° ovantighten' the
contact bﬁékeﬁ 36 on to cencfél_coﬂpact_ZS éausing the
 éé¢t:a1-c§ndchof 34 of the_céa#iéijééble:to_twist, the
_retaining means also immobilizing coaxtal _c_éb_ie_ 32 thus

. enhaneing- the reliability . of the: solder joint between . .

the central; conductor 34 and:the coiitact bucket. - .

\/'J- f w'?iﬁifﬁttﬁ;f;ﬁﬁcfowéve_ﬁféns@is§i9ﬁ 1ine:(p§tf§h§wn) mgf'bé}

B .égggéﬁéé tQ:sﬁATCOnnecth_Zf,:;f provid§d.with suitablel"*
éagﬁeéfing.ﬁeahé for macing tHeféQith,.thus coppletingﬂ.-

"L.thé m1cfow#ve'cbnﬁe¢ﬁion-beﬁwéeh environments 18 and 20

- without loss of transmission chérqcteris;ics.and without

compfomising7the nature of the boundary.

'Thé connector will now be further”de3cfibe6-by reference

to particular dimensions, it being undersfbod that any



7 di nensions so given are exenplary and are not intended to limt the scope

of the invention in any way. The central opening wthin the  connector

body 10, between® SMA connector 22 ‘and rear- insulator 26, is
preferably of constant dianmeter and further preferably has a dianmeter of
about 4.06mm (0.160 inch). Central contact 28 ‘has an overall |ength of

approxi mately 59.74nm (2.352 . inches) gf which about 2.16nm (0.08&
inch) is taken up by the tip portion 30, and about 4.75mm (0.187 inch)
by the threaded portion at the opposing end. The decreased di aneter of the

tip portion is approximately 0.91mm (0.036 inch), while the dianeter of the
remai nder of dimemsionsl scorgiveni arepmxeamiart yand 2ame (Mht5ntestiéd The.

above di nensions dictate nuch of the size and shape of insulating sleeve
24. |In ordertq ol treht etlee aseppeeofi thej inyenthencént Ay ¥pEni ng of the

. connector body the outer dianeter of the sleeve is also.approxinately
4.06mm (0. 160 I nch) . " The internal di aneter of sleeve S

made appr oxi pat el 1.17mm (0. C that about
(0.004 | nch)ﬂi?‘ﬁt e¥?EFEﬁZe 8&@ t“{%:&z |oﬂf"’nt e??fé‘?e?ﬁ%ﬁeta‘é?gy ﬂiﬂ has
- been shown that_an erence of e n scr,l be abov giv

rise to.a con %EY%?“C %% ece%?n?/é#é]%tazndl nagf‘ %%su BEY, é’lren?pal g? up
o 6. 89 X preferably of constant diameter and _further preferably
has a diameter of about &.06mm (0.160 - inch). Central

contact 28 has an overall 1length of approximately

59.74mm (2.352 inches) of which abour 2.16mm (0.085 v/

inch) 1is taken up by the tip portion 30, énd_ about
o 4.75mm (0.187 1inch) by the :thrgaded__portion-,at‘ tﬁe
- opposing end. The decreased diameter of the tip portion -
js approximately 0.91mm (0.036 inch), while the diameter
_6f the remainder of the central contact is approximately
1.27mm (0.050 inch). The above dimensions dictate much
of the size and shape offinsulaﬁing.sleevé 24. In order

to achieve a slide fit within the cgntraI opening of the

connector body the outer diameter of the sleeve is also \J

approxim#tely 4.06mm  (0.160 'inéh); The internal
diameter of sleéVe 24 is made approximately 1.17mm
(0.046 inch) séj_thét about a 0.10mm '(O.QOAI inch)
interference exists withih_sqid internal-diameter. Ic
has been shown that an interference fit of the kind
described ;bove gives rise to a coﬁnectqr_ capable of
withstanding a pressuré différential of- up to 6.89 x

106 Nm-2 (1000 PST) at ambient temperature. Tt is

-—



[err] (1000 PSI’)) at anbient tenperature. It is _expected that
this pressure differential can be nmintained over a tenperature range from
Eerr] to [err]. Contact bucker 36 has an overall {-ength of about 11.33mm
(0.446 inch) The section of snaller external dianeter : a
from ~400C to has a length of about 5.49 m(0.216 inch) and an external
di ametsgr of approxi mately 2.18 mm( 0. 086 igich) this section receiving the
t hreaded portion of central contact 28 and being received by rear insul ateo
26.] The exPecced._. e nrea rear insulator has a length
of appr oxi mat'e{ y 6. 27m1'f1?‘!)t. 24°¢H4nch) and an axternal dianeter of about .
6..96mm (0. 2 MAYnand is | ocated aPuesgpg the insulating sleeve within a
region of th 0@onne'ctor Vel g ich the ce:nt.'r@f@eerq g t her et hr ough has
a diameter of “afproximately 6. 99nmmTRe2ABy}Hch Cent r alti&dnt aghp 28 ,passes
through a central opening within rear insulatofa2geof fgglgroxi mat e (h&a_r'reter
1.30 mm (0.05 inch) before being received in a threaded penéoﬁcabgut 5.08
mm (0. 200 'caﬁg)i in.length within the contact ‘bucket the contact bucRet also
bei ng recei ved FR buegg%r% opening within the rear insulator but of
appr oxi rrat‘__(eo,(ﬁ@é’reier 2. 21 t@s0gy Q’C% The cont act - bucket and central -
contact are attac by means of the&diadi tjyneaq.‘s whi ch '

' ’ .has . : . e 8ttt of




are preferably of 12 B. A type 9 The section of contact bucket, 36 of

| arger external dianeter is about 5.84mm (0.230 inch) in length and has, an
external dianeter of approximately 3.05mm (0.120 inch). Wthin this ¥
section is a central opening of approximate dianmeter 2.18mm (0.086
inch) wthin which coaxial cable 32 is attached to the contact bucket fhy
means of a solder joint. Although the pr&ent invention has been desciwbed
with reference to a particular enbodinent, it will be clear to those. .
skilled in the art that the invention is in no way |imted to - coaxial
connectors of SMA type configuration but is equally applicable to_ other
types of nicrEfveeadsitt @f conragr buecketi 36 nﬁﬁéam&\re exRAsaadr for

use in providing a m crowaye conpection e en t environments separ at ed
by a barri er,d{]%elé%ﬁnéét Mg Iégoé%uaﬁf:mniiﬁ’g gthcand shasi d

, the conneFtlngncagkgeg giengiggegggacggd’aégsoximately 3.05mm  (0.120

inch). Within this section is a central opening of
approximate diameter 2.18mm (0.086 inch) within which
coaxial cable 32 is attached to the contact bucket by

means of a soldef joint.

'Although the présént invention has been deséribed.ﬁith o/
réferencé to a particular embodiment, it will be clgaf
to those skilled in the art that the invention is in no
way limited to coaxial -conheccors 6f SMA type
configufation_bﬁt is equally applicéble to other types

of microwave connector.



connector conprising a connector body havrng a central openi ng extendi ng
throughout its length, a central contact |ocated

openi ng and connection neans al so l'ocated therein t suitable
connection for the transm ssion of .m cr.owaves betme ﬂ Hiﬂﬁﬂ l'ine
on one-side of said barrier and said central contact,s

|nsuIaLrng sl eeve Wi thin which said central™ dhtact is |ocated, the
relative sizing of said central opening said central contact and said

i nsul ati ng sl eeve ensuring a pressure sealing interfrence fit within said
central opening wﬁgn said central contact, said innsulating sleeve and
sai d connect or g@é;—— A m crowave connector -according to claiml
wherein sai d |nsulat|ng sleeve is.of resilient material and, in an

undef ormed condition, is a sliding fit in said central opening and said

central contact ji s si Z?ﬂéx‘&vfa“\‘r@ t@e;rr*erence% 'dsé gﬁpl&%ﬁ@ﬁ{ eave to

provi de said pressure sealingin

connector accor gijedwave doiinkctich Hathiidh Hid éd%%%@ﬁdéi'&ss

central econnector are elongate and said pressure sealing interf rence f|t

extends over a aubairailerg thengiohneitiorohalsd capable W\&ﬁaﬁl@eﬁw as a

according to claim1, 2 or 3-wherein said connecting neans conprises a

contact_bucket seal should the connecting cable systems be breached, the
' connector_compr131ng a_connector body havlng a central

. opening extending throughodt'lts length, a central contact

,_
~.

k/'. .'l'.;_ located within.said central openinq and connection means
N :also”located-therein-to proVidefa suitable'connection for
_fhe-transmission ofﬂmicr6waveslbet§een a'transmission llne -
"_on one side of sa1d barrier and sald central contact, and
“fhav1ng an 1nsu1at1ng sleeve w1th1n whlch said central
':- contact is located, the relatlve 3121ng of sa1d central

,'lopenlng, sald central contact and_sald 1nsulating sleeve

fit within said it

_lensurxng a;pressure sealingjlnter'ereneew

"ntralhcontact, sald

insnlatlngﬁsleeve and sa1d connector‘body.r_'u

| - A mlcrowave connector accordlng to clalm 1 whereln
said insulatlng sleeve is of resilient material and, in an-;
'nndeformed conditlon,-is a_slldlng;fit in said central
eopening'and said'central contact.isesized'to radially
expand sa1d 1nsu1at1ng sleeve to prov1de sa1d pressure

'seallng 1nterference f1t.



attached to sard central contact by nmeans of screw threads and connected to .
said transm s u NS of sol der. 5. A mi'crowave connector
‘according to lm“ulmrm nllmﬂ aid central ‘contact and said contact bucket :
are of gold plated bkast. %. * A microwave connector according to claim4

wherein said central contact and said contad® pucket are of a gold pl at ed
beryliumcopper allogy. ,7. A m crowave connector accordln to any preaeding

cl ai m wherein 3aid Pn?&FgPWﬁﬁesF@QF@CtQIoPCSGF HyFGh@ (PTFE)
t | f d di el ect t :
(r)n'r c?omrr/gvgr Icgnnm%Foﬁilgcr:%BS‘r&l sz‘l a ﬁ??gp &?H: ﬁ@e %Fﬁt rrr?llgfﬁ%’%%?&ct or
body and said Qggtéib ﬁQEEa%hatésqhngkésgﬁr% %Egﬂqgépi§¥%ﬂfﬂ?§n TT%‘”
ve 0 an recedi

-12- A mcrowa ctor accord i'ng clarmwierein said

interference fpltb Qp303¥'Eabﬁb&tﬁnﬂzgioigh@QhQQﬁe op. interference fit.

. : d

within said centraﬁ openi ng between - said central cont act sai d

i nsul ati ng sl eeve and said connector body. 10. A m crowave connector. '
according to any claimwherein said central opening within said connector

body has a di aget er aohieppwaveneonngctorOGeeoraihglto claim 1, 2 or 3
wherein said.connectinc means comprises a contact bucket
attached to said central contact by means of screw threads
and connected to_said transmiseion'line by means of.soider.

. o _ -
5. A.microwave connector according to claim 4 wherein
said central contact and said contact bucket are of gold

plated brass.

6. A microwave'connector accdrding to claim 4 wherein
"sald central contact and sa1d contact bucket are of a gold

plated beryllum-copper alloy.

7. A mlcrowave connector accordlng to any precedlng '
claim wherein said. 1nsulat1ng sleeve is of - . f\)
polytetrafluoroethylene (PTFE) or a'material with similar

mechanical and dielectric.properties.'

8. A microwave: connector according to any precedlng
claim whereln said connector body and said central contact

terminate in a standard SMA type connector.



' éubstantially t hroughout the length of the portion containing the
insul ating sl eeve and wherein said central- contact has a dianeter of about

1. 27nm (0. 050 inch) intially throughout its Iength, ' W
connector. according to any preceding clai mwherein Ji!lll m lmﬁmmml i ne
" on one side of said barrier is held by SMAygtaining néans. ficfowave

connedL“pr' accoldi Ngat @i recedi ng claimwherein said transm ssion |line
on one side of said bar ﬁ}érwlgg'g EoRpegitoraalbeq met hod of

nmanuf act uring Glaimr whaye; Sg-- lia roviding a m c?oﬁ&v.én&opmebagﬁgbet ween
g § gﬁ‘rzﬁrﬁerende_\’\@iﬁh onnector is al %o
of functi oni ngoaglemmem,g@uig ,thge, connecting ca_b]i g?%?@%mbee'byegched
t-he nmet hod -13 - conpri si ng? %’?"'e%!‘,femmé..dfw _ {)'(P) nect or body havi ng
a central oper  dretiweby fgaq{ghout- its | ength; p’?jo Rk cdmnepnt e
I nsul ating sl gleive; sliding the 1'n lﬂe&’cqtiﬂ} darrbaet N %’;\i.d central opening;
RN o s latinge

% andosadat colhgaR,R9,Lhe contact i

two. environments separate capabl

provi di ng an
radially

to




expand the steeveto f-orma pressure sealing interference fit wthin said
central id contact, said insulating sl'eeve-and said
connectorﬂmmm"mmmﬂl ng connection rieans for location in a end of
said central ®penimg tso provide a suitable connection for the transm ssion

of mcrowaves between a transmission |inewRgne side of said barrier and
said contact. 14. The nethod of claim 13 wherein said contact is presﬁed

into said insu s3! whéﬂgtﬁgsgupport gui de. 15. A microwave connect.or
substantially as herein described with reference to the acconpanying
draw ng. providing a connector body having a central opening

extending throughout its 1ength.

prov1ding an elongate 1nsulat1ng sleeve,.

slldlng the 1nsu1ating-sleeve into said central
opening; | _
| providing an elopgate'contact:

pfessing the coﬁtact inﬁo the sleeve to'rédially
expand the sleeve to form a pressure sééling interfefence.
fit within'said central opening between éaid contact,-said\'}. '
insulating sieeve'and-;aid:connector-hcdy: and - |

providing connection means for'loéation in_a.end of
said central opening to peride a'suitabie conhectioh;for

the transmission of microwaves between a transmission line

on one side of said barrier and said contact.

14. The method of ciaim.13 wherein said contact is

pressed into said insulating sleeve via a'support guide;

'15. A_microwave connector substantially as herein NS

described.with_rgference to the accompanfing drawing.




