WD 2008/ 005146 PCT/ US2007/013508 WAVEGUI DE | NTERFACE
FI ELD OF THE | NVENTI ON [ 0001] This application rel ates
woOaosaveigei de systens and, nore specifically, POT/US2007/013508
wavegui de interfaces for coupling sections of
wavegui de and wavegui de conponents. BACKGROUND [ 0002]
Wavegui de fl anges are used for coupling wavegui de
sections and wavegui de conponents. \Wen desi gni ng
wavegui de fl anges for wavegui de joints, consideration
Is given to the fadtVAVESTUIDEINIHERFASEI cs of
wavegui de joints affect the nmechanical strength and
el ectrical performance of wavegui des. For this reason
FIELPeOEJHEIINYBNAIGNar e desi gned to provide strength and

mnihd.ze.energy.ref| ections and m ni mal .power | eakage

C HP T A ot ey WPt PeBoarnnaye S e o
waveplide geerfinet factoupliat seetionsi df ivapegfi@cindRaveguiie Rbapbnents.

woul d produce frequency-insensitive, negligible

reflections and power | eakage. Wth a perfect
BACEGIR@UGNDX ype coupling of flat flanges the wavegui de

is essentially continuous through the joint. However,

a [0pe2]fWategnltw ftangesyraabedifor pruplieg tvavephkdgsectimthnd waveguide

reflectlion.requires precise alignnent..clean and S
comppnE oV P 9sihing P yutse (e o GRYes ooy pifderation i given to
the futhhacaraiperistiendt whgule joits affectrtbd tHeckiatdal Btraigth and electrical

assenbl t he .copbi ned wavequi de,sect i ons, or .
pertolRREE s eyt B EPL AR ey S aRAT ot BB SR Bardpgrovide strength
and rhisimized enggwaafectiond aajl mihihal poweoleskageahiloaghdubthe faytlency range.

| eakage properties over the frequency range. However,

. f 1 {8003 ddeadiot flatyfirmgts utgpdsogetiren eiith feofeetr ghingic gangact would produce
t hem an ixNg,. S i bl : i_cal :
- tread R BB N AR R0 GBS E 1Bal e T ef s comact-iype
coupbiig efiidat flangéraiie pameguidedis essertiatlyrvgntinudus ¢hrooghnths joiko However, a
I =] f.l an I
perteb{ MR RBn 35 Bivont b las UM Aok U AR BlfapRy, clean and
perfegily 8atrratiaves, andatiagt fade-t9-Gicaserfars@botmsdoe. f | anges. I n a
typi cal configuration, the connection between the

- welf8eli With sectil dasigh sndesonplyi hhedmhined vavepude sdcliarge
comifpthit piafhe HRQNE pRhBAGRAT TWRWabdlofWiRe plicf by lobf coflction
and lprkkge prapertico wenthe treniacy iange. Hovdves dlat echtaditypdhiBanges cannot
tolechf bl behllofR L 3o e G- HEME Wk Aanl OF v ARHLRs B fihl®
degrafption, mhiigheralevaes ofvensegdihaermi oadust arding aighe goietst Fre the same reason,
flat cglgtléétgtgée g%in)éeg Grc gﬁ?a%l@i%k Q&a§c1a¥ tand fcﬁ%&?gltn@sm lally- zero

cau inite resistance a ontact points

| S[0b05154Y difStephdtive] WiVRLE jdifR WA ke MMLELS. tetypical configuration,
di mensi on of the groove radius -
the connection between the waveguide sections is accomplished with a cover flange abutting a

choke flange as shown in FIGs. la-1c. In the choke flange 16, a circular groove 12 forming a
half-wave low-impedance line is inserted, at the joint, in series with the,waveguidé. The depth of
the groove and its radius are each a quarter wavelength. With the quarter wave dimension of the
groove the current at the contact points 22 is substantially zero because any finite resistance at

the contact points is in series with infinite impedance. With the dimension of the groove radius



1 WD 2008/ 005146 PCT/ US2007/ 013508 being al so quarter
wave, the inpedance at the contact points is
weubssieanissal |y zero and provides continuity oPCrhs2007/013508

| ongi tudi nal current flow between the wavegui des 18, 20

(along the side walls). In other words, because the

series line is short-circuited at the far end its

i nput i npedance is negligible and the two wavegui de

sections are essentially continuous through the joint.
beingTahB) quactetaiave ihe tnzdat@ctt tHeatonmenpdife if dubsigesallyszenmeiel provides

o8 S8R P L0 o 9 BH e v,
In otheer miondsz bdcau@edﬂietsbﬂmlhﬂeyis shidiecikatited atihe fatead ilﬁhh}ﬁnt impedance is
.Iped e of t wavel en ne over
neeigBRHANES o ato PR TR SIHEIoRs PG uehybe i The
actuatielarhigriongcsbiiveehi¢dlangéy ie nﬂi]ds ht the hgifbvweRelefgthlhe where there is a

curee AP AP SPARaS BT BT tiom o Fsmirivt £ ORgomlly. e fow

charakbRFisfic 13111?&191&@ of th@l&ﬂf wbﬁelffﬂ;ﬂl@hm bfbr thefedquendy r’hhgafeld)dces frequency
o S OB A A Sl S IR Pt T

il raj-.e rot. oi nt .

cdt i‘}ézf?%"ng R PRt R i R fisoRimb B i veppignal orm

rotarg j‘tentomtrraﬂe mtﬂl(hmm&xm& alighell fhar@es midhe cletigal deihediion is made

onfi red nne 71 However
with fo SRR HPOREse it 8 gAY chtias] raieh Htich DC-blocking
comedtﬂouﬁlhﬁt}fednﬁi(IMﬁdudt@q Q06,6 08 rafd ticouddricandiRfdrs 402, 104ake joined

togerigpEs c?xgﬁ? %*gw%%&&%ﬁi oo Say 38 G, Far Totary

recise. al | ev.en ur,n | S.an
LBt e Bl SEh R R IR Lo R NBIS s G bt st BRRrfigR above
requitkoprediseusiignaiont tind Bigh @retisionpaBs. THarediremeny is pheicalbyigimportant at

high Frle a e Qs%}é gg f(JaH ¢ I%%{ 2 ﬁ%&ﬁﬁ 8%%8&1? %Léé’!‘]ﬁg {)Ir%nlgﬁts return loss and

SWRﬂmaeorwckﬂudtmmnaizes: fmmon entisg fosgpiannPo tbstraettkis paime, FIGs. 3a-3b show

the cc\?\\ge(r: gnslﬁar e02S g‘cat $ho %e -Co C < OF‘Q%%%‘F kc)ett%c f)?%é E(H-tmatmg the

wavegmvlem 1§Hazae. dﬁteea'pdlcatxeml mp@wnﬁe(sprmge:bhaee) desicgesary to secure
omncc t(g d ess th g§§ gﬁ rF ated issues. Interfaces for

T 6PN h?a' W&t 51 e desi gned in accordance

mnth the prlnC|pIes of the present invention exhi-bit

desired electrical properties even with inperfect
SUNM@AEYto face surface abutnent or alignnent. These

V\ﬁr ﬁ% es ee&lggs:eﬁ ifn? % Zthonecson{% tla%esq?ﬁzpvseglk}lgt \é\'ﬁcrrflacetd'émlg ns Ehgp%ldr €S8
theselapdseglated vsshiss. briterfanes @rpommgswmguldél'd’that\m&' é@ngmée] m ‘dccordance with

the p}lﬁcq?lgé }){ %‘2 g\ﬁ:sssergtei?l}l] 1%d ugxlglb{{] dnsllrrgd Zfechid }gr%?)gl%es even with imperfect

face-to-face surface abutment or ahgnment These waveguide interfaces tolerate gaps between

the mating surfaces of the flanges, as much as 0.06” or more, and lower levels of parts precision.
The waveguide transition is designed to minimize resonance that would otherwise introduce poor

return loss and high insertion loss. This property is optimized for the entire frequency band. In



return |l oss and high insertion |oss. This property is
optim zed for the entire frequency band. In 2 WO
waQeB/0H=d 46 PCT/ US2007/ 013508 addition, theseCcT/US2007/013508

wavegui de interfaces require fewer parts, having no

need for the spring or rubbing contacts to nake the

ohm c contact. [0009] Accordingly, for the purpose of

the invention as shown and broadly described herein a

wavegui de interface includes a choke flange associ at ed
additining these waveegitednteafadesaeglirasfedver partsnreinssmoeadt fertheispting or
nmbﬁnggmgésg@xsggﬁgqﬂmhgc&ﬂgtenbodlnent t he choke fl ange

erirmeter and a base and a neck
e f
mb%% d&%tc@ﬁégrh@)éﬁﬁe é&?o&?)ifa %5/19%“3 S%ag?l%oqs% %rmelgrgﬁdl? descmbed .
herelu @nwngmdc mM:rtfetcetlh«du&b@cwc;hokt flahge abasmted Wih aemWenge and a shxeld

mat i n e_W N
ﬂanggl gsésggggetd i ng\l/oetltleur Faved M%g :‘JIIéIIOI’I]le od1 1 gl(?lbenc ?(8 alag%e has a body with

- aperiohgter dnddybaae dnd iil aedeﬁht foons eptep at ihy base around the perimeter of the body.

o gk OpisnlY SYELERRNY Ry M e BHE /TR S o gock has amating
face dith Ia@mvkgmdel epaiing Tch'ethe;] asaodieted waved videg hedhintr ai degiga frequency the

| alf.of .its w dt .
body)a8 g 56K paesplyrtly st Bl SRt S ey g dimensions, — - -
respemavﬂg,uhake:omekm)ﬂao e¢he ddsignsiriqaentyt Thegeartensiagelamgth dinension of the

f th th
“GCkV\%\ﬁS raﬂ ug %qg\dg‘ ?rﬁg%rlé '}}ﬂ% g%’ﬁpt gd_ot oe: ecei ve the
¢ h@ﬁﬁl(i] Iﬁ%@ %?éﬁt BP@M&Y@&%@%&D |sHf%a BRY eqlafs %%atmg face
ot'her e assocCl a MBVGQUI eS Woul a-

with eovayeguide @mlmmfoe gl etheopamgnys. Hreshedd flangeris aﬂsaxtqd to receive the
cnr§SGhALOL 2 e SAURERE GROREL 0y BRSRTIPR Pl AP
wavegiios wookhteocdupletth&ha wkcamt dpodipgoireteheh ¢lenéarwdtangular or square
f t f
shapgmki%fzélljé&gg%e?l?u%{yfmg gﬁ%h%n & %%pate%” ou E&%E 'lbl% s%fel(? i;lgm& and step
formpa bywemeck end bogt eﬂthmg@d dbsked%e@ge bt arhar gap that has the effect of

creat\EN%/ v1%%lec%§§g§% Gthg' E)ll%tbeﬁ)%eg ?l-?e co%?leh Qiglatveguxge%%vpn when the

faceeface ehuﬂmams nohplerdett s-athmﬂegmvdgmdmolmni@send ap vith a gap of, say, .
0. 06’aﬁe%)vt pep the the imdeg e,aq, TQ/ave upcf% mtefc;to ({eﬁ g adap%cy\’% rnamga]m a loose couplmg

es su air
betwedrethe Isbielmm. chdke flangessath thaoait is rptasstaylettllmrmeQWectrh @he virtual
J enr cr the. | oi nf .
contl!mouéy %hﬁo@ tﬁ% ﬁm 3 regpetsgtﬂg Q‘Aa{ g@% g‘rgpeggtéc%uaé;gogsq thegglﬁxl(t) %%({e-]%h.ls translates to
match@dBedjenFhessporiser vari ous gap Si zes, over the
frequency band the joint between the vvaveé:;ui des woul d
exi081 1] Theseforiverionogap sizeas oveatbedrequénsy band the joint between the
wavﬂu%@"\&%rum &l HS&bh S tﬂﬁ ?alisg%ﬁ)lw l%ﬁ&ertﬂ'ﬂgi irf4Ek on loss level,
return | oss that excee eter ned return
say, | &¥.end retygn logOdRt exeedsey m‘gdgtermmed return loss level, say, 20dB Preferably

also, the shield flange is adapted with shield walls that prOJect from its base sufficiently so as to
create mechanical support for retaining the received choke flange and to create an electrical -
block for preventing energy leakage. That is, with this configuration the waveguide interface

would produce frequency-insensitive, negligible reflections and power leakage.



al so, the shield flange is adapted with shield walls

that project fromits base sufficiently so as to
wonestesiaechani cal support for retaining the receivsem7/013508

choke flange and to create an electrical block for

preventing energy | eakage. That is, wth this

configuration the wavegui de interface would produce

frequency-insensitive, negligible reflections and

power | eakage: 3 WD 2008/ 005146 PCT/ US2007/ 013508

[ OO L]) Thnnathet frabodimearkiithe vatdgui dtcinwbfeg Whelehoke flange has a body

.0 nt C the choke fl ange has a body w th wal | .
with p e 3 ferings s G Re o Sast ey BB o itine gt ity openine for
the waneguide. flhe avall hids, avunptieipegimett, anldhulapyr@ue dhichifieffset from the

| | has, .around the perjneter n annul ar groove
base iraiigh SRASEH Y he RrclRe hegsistn Aip gl e meg syt
wavdldrertlg 60 dedigs freqdndy’h di mensi on that corresponds to
hal f wavel ength of the design frequency. In this

" enboilisreertodinhdre, thhiskict fldngoggainGas A masisg fadebiithgwhaepRide opening »

w th a wavequi de.apenin for t t her, wavegui de _and .
for S KRR =S ORI R Pl PRGN BhBRE Pgveveguide
. openivep¢ ogl difhce eppdnithgsndall dsdéaed eactguiddiatouddbe thiled. The shield

assqci at e vegui des uld be coupled. The shie]d .
~fangly 3 EnEAR RS SN BY Efonte dSRHPA S e s Tk Mort of creating
a viraial @intingi@padrbsd thé fsint teewedn§ e touple CwoAIguIgs evenWiidnUBE waveguide

coni‘i nui t{p@grﬁss the joint between the coupl ed

OPenIRT &JUT HBP DFEHWIFER t he wavegui de openi ngs have a :
ga ebetween. [.00013] |n sum..a wayequi .. y .
" PapPSLEREL &5 ERegine et el e PR i prnsinpe o e prsen
inveritivg egliibiseintprovied wexbadnisal andhuldsirical prouriddseThisaahethérdalkures, aspects and

o trical properti.es. This and other features, .. .
aavaltlfes 8 B BIL SR B RREAL RS Rt BRGGOF FromiiB dfSfprion heren,
appehdgiraniseariderccomganyst © dawingras hireaflesiesdriliedon her ei h, -

appended cl ai ns, and acconpanyi ng draw ngs as
hereafter descri bed. BRI EF DESCRI PTI ON OF THE DRAW NGS
LR Jlxp%: j i ngs, which are .
Bm}lhﬁg%r poggjti‘g)(ﬁi%r:}pan r}%on&ﬁ@ﬁme a part of this "~ .
s p 901 4]cEtei aspompiniying dawegsawhich srecigpapomstalfintahé constitute a part of

- nventi on. her .t hek he rLpfl serve to . .
this SRS o VARENCAon U B 0 B3 bRl o R YE eSorption
serve fexplaiicids printiples Wihetevbecansealentt thecamh oeferehbenumbers will be used

onfi s P e,
. nf{ﬁbiﬂﬁﬁ(}%@ M— !lcggfuggat@"ﬁtt;bi@al %{f)a\(lg%%idé in@é}ga%e @Qﬁﬁ %Jé‘agwﬁh a cover

choke flange to formthejoin ween wavegul
flangeebiiitiog & chplofiamie tPf@m theijpintbatwaerewareguiskoseetionsot ar y
vvavegui ded' oi nt. ) ~ o :
[00016] FIG. 2 illustrates a coaxial rotary waveguide joint.

[00017] FIGs. 3a-3b show the cover flange of a choke-coupled waveguide joint with

spring contacts for mating the waveguides.

[00018] FIGs. 4a-4b illustrate the properties of a half-wave groove at the connection

point and the resonance frequency of the equivalent tank circuit within the frequency band.



[00017] FIGs. 3a-3b show the cover flange of a
choke- coupl ed waveguide joint wwth spring contacts
woanosrasi4ng t he wavegui des. [00018] FI Gs. 4a- 4BCT/US2007/013508
illustrate the properties of a half-wave groove at the
connection point and the resonance frequency of the
equi valent tank circuit wthin the frequency band. 4
WO 2008/ 005146 PCT/ US2007/ 013508 [00019] FIGs. 5a-5b
illustrate a wavegui de interface configured, in
ac {¥0dhElE s pa-ab llg\!&frﬁtﬁ que‘eeg@fdetlmerfmﬁe@eﬁgumdymmcc@ﬂance with
p -
printipled o AUHE BB Rerfohl il A6 ol A1 6 ORAE Mt kbl with a shietd fange
to fogledﬁmbefw{)mvegmﬂéeectl@as 6¢c and 7a-7d show vari ous
to cross section and isometric¢ views of waveguide
in Wﬁb@@% 62-bf pud 72-76 shew Nemdnsitop foressisedtiomamdgsafetric views of
C
wav%ér'hsc}]éé\iﬁg 1111%&1%[({ %xgtgrﬂgé?l%rg \g/glrllj%)l&énne%&[ 08‘8%%%9?_%\“&6 interface design in
accoaféﬁnsﬁawath@rl@mﬂ%@aﬂleprnseentmventldross and return | oss
DETAI LED DESCRI PTI ON [ 00022] As noted above,
‘.‘Poﬂ%h s. Barbe Atel apppiriedl dnsegtiandosseandgefudeldsngrmphaces.
The desi gn of wavegui de interfaces in accordance with
resent invention is based, in _part, on the

'“DET&%@&,IQW@RIEH&} with proper geonetry, a half wave

ve at the connection poi nt between two wavegui des
E“é’&?% I pynpied aporss theProRehbn verioq relates i aregwidemigiaripoes. The

dem@héi&#ﬂ%gﬁfﬂ% ihtetfdes i addd€danké AR MSHEQRL {rvBtiod @Q)gge%l in part, on the
FIG 4a il]ustrates the foregoing principle. The

obseryatign that.vigh PropREEGoEatEy: @ hakipyyaxg eragive pt the gpeweos point between two .
wavEaNdd3 G lpﬁea[i‘@{of th¥B¥BIRNGANRs aslh RS Atinaity througdehd ﬁ&thVlﬁ the

I S, anal.ogous to a tank circuit with inductance, "L,
traﬂ%wam%b%u tance, C. The resonance frequency, fc, of

gf ous_ tank circuit_is derived fromthe

mg l%l 4a {llustrates the/prqgoinguincpls, (kg é}@nfrpgsq@gﬁy@? is interrupted

wnthfepgrod)‘& idZ&laQﬁigtael{alif WaeRISNEY dmidhsioR ebs. %@%ﬁ‘&yvquglqalogous to a tank
h of FIG  4b shows _the resonance frequen

crgf 58

ctapes i andiFamaritancdC- f%qaseﬁewkféﬁwen%fwgﬁuefapalogous

tank @RGuit B deriVE& frbfirh@BgudiRaonance or center frequency is
t he frequency for which the groove woul d be

1. c = .
) f 27r«/LC' ,

The resonance frequency, fc, is the center frequency in the frequency band. The Agraph of FIG. 4b

shiows the resonance frequency of the tank circuit within the frequency band, between /7 end 12.
The in-band resonance or center frequency is the frequency for which the groove would be
designed and is therefore at times referred to as the in-band design frequency.

[00024] Conceptually, the geometric design would be similar but the dimensions for
differept frequencies suchas 6, 13, 15, 18, 23, 26, 28 and.-38 GHz would be different. Thus,
notwithstanding the different dirﬁensions, the description of the geometric configuration applies

in general to the various frequencies.



designed and is therefore at tines referred to as the
i n-band desi gn frequency. [00024] Conceptually, the
wgewsansi46 desi gn woul d be simlar but the di measiusam®7/013508

for different frequencies such as 6, 13, 15, 18, 23,

26, 28 and-38 GHz woul d be different. Thus,

notw t hstandi ng the different dinensions, the

description of the geonetric configuration applies in

general to the various frequencies. 5 WO 2008/ 005146

PCWDQEZ (4341w @i%@iagrapooﬁmﬁavq@ll@e istei facegjothiggvemwelegaide sections. In
accox‘ﬁ@?(c% Emh{}f:@%g 1ng 100, AR\ Id en% %?glvfagg%uxhgmterface is

accor es of the resen I nven
~ configpyied t@m@ @Mamdq;sfecaonmﬁl/légmddé6 |usntng ffeages 402 and 404. One flange 404 is

o s SEPTE S5 Y ORI B B o i e

Struchyghldsk ¢he sd-taled ehokd ﬂar@em@wm epedki 4@@ wilttok gquatesivgpvelength (\/4)

radlugpgm r%e(éﬁg ;jaféérg?lg eatfg' g%gcétfl?r eﬁoﬁlg S?‘itloﬁgoé Q%Roxhegés 414. Because the |
bodyrmé’skchﬂﬂkwﬂhhgm@ulmsta&fammmeﬂdh@gt /) Addiys, flachhddR 420 forms a step 406

; ed. to ac i rrcul ar wavegui de section
a.tthe ase Bn%r%%en?ermﬁ%n%cgmgg% A% body of such choke
@E@gﬁééﬁé &e% argd-% rﬁ\%é ?elpﬂ{c',ﬁs tgng‘] 21)1ven %naqség%ove%urroundmg the

-WaVCBEIdIC wpermng efhidthie Cﬁlfvad] ge theodyting] Sﬁlﬁ!@&ﬁﬁn’cﬁ lﬂas m&kgulde opening. Note
. - . i.on.repl. th onvent| na
oo S SEEASISLT ESBLEF 4 8 AR RUE AR g
. like shhpe. Imsuakgnsandeadhe le—lwavﬁﬂsgth@/éyanddplanpewaYQengﬂD(M) dimensions
woul%l %@&nmrﬁgtngggﬁce%t &a? 1ns& cli gf' Ia| ?fﬁ@%’ney vgglug% p’gl/e%g“{é d%thg' mensions. A
CHCUIarrsgmth of mtaagclesbomabﬁatdmmmnem gkd!w(sé’ﬁ&)sltdﬂ dNote also that the
I
dlmeﬁggrg : alg ﬁﬁ%ﬁ’rﬁé}%ﬁf‘ég% B?r&]';\(]ié) fr'{ggpggc > a&lmﬁ) Be Faher ex%u}ea l%ecause of the
chardctemigti¢s ofi this Iqlesigmﬁwarrmson of thcserctmieaxlemqamrtbe smoothness of the
G I e..conhination
wortsf S AR Pl SATRRRATRE 2l Rlnkine B gnea
C
L S i
are opjpasitg thet hreizpniebasi wnticll walie Qéthd ishielisflaongs 4h®|,de$ﬂeetively, and together
of.hp rface n as cr C
they ?C)rIIPII agxhcl £ %%r V\llssvéﬂb% r?cﬁan ol%é\r/ érn %c& orre]:glllke 1055 sectlo qgﬁt(ﬁu?iunds the neck.
In insTarcrs wheghe flatges BteGirchby thewr grprd lzsamml bamnhuabsthapeal Also, the
refer%n%géat%oh%t z%)Htgl Cﬁ L rrl?ca% bfxerggtll?n% 45 fpcc))? E %%E% léa{t % gxlj]le%tatlons are not
possilyteQwithy Bﬁiptmqr\redoylﬁgmadom ofjése ilangest They/sd-catled @holad ﬂam @04 engages
. t
with ﬂﬁ%h}@g{l Irierx % b%ﬂ%‘é nt?éhf(l? ?lﬁa ?i:‘rlg h%g é mﬁélsbest?%&{ #8m and fill or
exit th¢ aingez4 48 quwq'vcu [baeausé ef the pfayapentivBedwstiep domfeguration and dimensions
‘ le; e hory t n
B e e
connextiog poaits theyirtwad comgtinuity effect 412 in the desired frequency range. Moreover, in

addition to imprecision of the mechanical dimensions, this configuration can tolerate a variable
distance (gap) between the waveguide openings that results from movement or imperfect face-to-

face abutment of the horizontal mating surfaces 422. The gap between these horizontal mating



possi ble with rotation or reconfiguration of the
flanges. The so-call ed choke flange 404 engages wth
woheosgios@bd fl ange 410 but not tightly so that paruSe®m 013508

pass through between themand fill or exit the air

gap 418. However, because of the aforenentioned step

configuration and di nensions of the choke fl ange,

when it nates with the shield flange the nating

fl anges produce at the connection points the virtua
surfacestA2moa geaelf éemncmmﬂﬁ’ or fabe: Wigisout athtdriatlg degagtingaentinuity.

| thmu%éﬁea’ﬁmtgf Vdihens 8%%%4‘3%?%%%2? S‘{]%Qt ioz)nt Egn g ol erate
A e T

this ihstamwe) frond the baahlﬂthemleldﬁlahwﬂmﬁpemmtalbldi‘ﬂktdnﬁgy leakage over the

T T NN O T -

ﬂangeewhtmhaﬂ;lowscah t6 pa&"thaughrbetevesh theal) thashicdd flahdeywalls 410 create an
£ ?ﬁgr%g tthe lcontl nui ]t(% t hrough the joint between
ctiec YT Qe B r§* 414, 416. [00028] Also, the

PP S b RO b RS e

de31gnh¢il &irch farande HRRenpe am ths résnlthigedikcBren by ahz&ﬁé(ia%o those of a tank

_(LC)%Yrtgxrut :Pﬁgf 5{3 al?u%lra %éhe e ta.{e{}gf%ék Fg%lg\‘éW%enlgE B%WB%"'H“' The.
capatita@ce,f, ange&ponhs tzahtha gbmaryabﬁthé air pas 418 hidothg indvetanecn.,

the sh 410 create an. effec .
Comg%onmstt o) arge&ne crY P |f chzg I |4 BFE r'i’\/\g"ge)? b hedpane %[06’58’2@] S“Aéaﬁiasn%zz - With
diffetehe LGeombinayions, thd1@ mdrresgﬁamoé Rquanegkrc4haaghisilen tank circuit

chang b RE R s By BFRL LS b B SRl i S B eading

to chadgea int 8edLC (dsfihinatiornsyithe.cofiirity abroiss thes;travagaae jdist would appear more
q:w Vi Ient tank circuit with the LC conponents. The
Eiance C, corresponds to the geonetry of the air
g 06 F’“i‘& gc llrl]xgtliJ% N fpie ntatcl'\(g)r i or}gsoxao (tzlgen in a waveguide -
%e he o i“ﬁ |ng ot &
joint §thacfasmg R0 vmweguldejsefcﬁense RiG.l6G isa nch:-wavw chaa@amtdf ¢heQvaveguide

. mterﬁcr:]g Prlésglglﬁnacc?la rag‘lqo achSs se€dt o%f ! hel € 1 6a. FIG. 6¢

) Feart Sh % turhatkH’Bla ﬁ’g

showflp\aﬂs ‘aliabdh ¢ lvf&ﬁhlammmfacel sepamectmnremgkaserﬂqﬂmiw the gap between the
conb nat ons

matx?ﬁor\%é)\r}teall Surfac ces gc l%lS mlﬂn&e Fgl“lr%f %ecp 190s %‘Ugtg% aré rec%angular The
chokc ﬁa?pgeei(bi hds[aOﬁh&ﬁ[é} bédyGwith Saqfnre lip hud theahieldiflange 502 has a circular lip

and a oa)aLl"}lenveOfxca \ra]vgllfsgcrn% §) Bwoﬂge sthld fpa Waf\érr% cu'é:éllar shield

aci ng two wavegui de"sect’
aroumétha chni@ Nangw add a@eam @ﬁthttlhaehmlaﬁmhg chale ﬂanlgb epérataeto block energy

leakalgk thd:g%ngfae 1r%n8gpé@ cgeﬁnngﬁb%% ézeﬁlcaf an o%{zggtg] Ll §Tfaces of the

shield flange 502 and the surfaces of the step in the choke flange 504.

or less

[00031] In other words, once the frequency and corresponding dimensions are selected, a
waveguide interface with the foregoing configuration would produce more pred.ictable and
robust results even with imperfect manufacture and assembly precision or subsequent movement.

Such waveguide interface design relaxes or substantially avoids what would otherwise be a



shows parts-'a' and "b' of the. interface separated
sonewhat to enphasi ze the gap between the nmating
wboaoismonii4al surfaces. In this instance the waveguiuseo07/013508

sections 506a-b are rectangul ar. The choke flange 504

has a circular body with a 'square lip and the shield

flange 502 has a circular |ip and a circul ar body.

The vertical wall sections 510 of the shield flange

define a circular shield around the choke flange and
requitengmt h€an efifedtivelyevitenighf, gafh fec ivakgerfettlp aljgned peatatgdetvecen the
bl ock energy |eakage. The annular air gap 508 is
eéfined by the vertical and horizontal wal | surfaces

ield fl Surf h

n[Oi)Ei’;Z]lé!ﬁ%(tgagrl antgg A)Q%T f]‘m? S &}%?h %dQSCl'lIb § al?lotv%%r below,
the hbllght efrﬂesha;m’td'ymm ﬂmgeemm m@r&fbﬁb%cb%nham:e the mechanical and

electrl%q% £5 3 Iceo ﬂ}l\%e Ieglsigla 8%%‘% aclﬂeorﬁ?si?ﬂcg] tggpgxtggﬁ% thdvertical wall

membab §$0 of the shiebd Bwgye S02tahd ithgp of the dhsetradh diicketflange areehber 507 is

Lsion o ubs ent nm

reloe 535 p HnPT R tus BTt B sty pprey leakege
blocldng capabilina in \wiiek dloﬁdsijl ﬁfe\ﬂn&éndik&s&re? préfarafl) Sét(fﬂﬁﬁnﬂbﬁldmg stable

PCT/ US /0135 ui rement . of .an effe t|ve
mectiEeBR B0 OG0 P08 THTE BEFPEEeRy 13 SR rdg i block enerey
leakdget ween the flanges. [00032] Note that in either one

of the enbodi nents, whether described above or_ bel ow,

t h@ﬂﬂftﬂlghﬂlowmg Shapee pfmqripleis pydestaegerborerberngith g different

ref.erabl Nee: the chan .

| conj%fxraﬁxg aano ?/%%%K?e Jon 1% Lﬁ%em%c\:/cg us:hégmiuﬁngﬁ a-b “{._lth partsaand -
. b, the¢ mm'rﬁanc gzqmstﬂven teeiaginilanivaegeide eedtxooaBO&aab.l In paﬁimkar,spa&ms the choke
flangdogh Wt 5P hoR0REwns S0l s is B HAVeab DR S0 fange or the
so-caledl fsh1ellddiunge 60®r”ﬂw \dawegmdh gmnmbulé ba Iasslenﬂajﬁdalndﬂuppmg@aﬂ a 604 on
its heag pnes%%%g d?ﬁeaa%%wn m%cthe cl eu? ap?éjiulnlg (t) f{ %arp B %85

I'Mensi-ons ‘are pr provi di ng
st @Eb?@ & d glrugg‘gtg &b g@%&@ c&Iﬁréu %oﬂ—q'f)}oé%z{ l"léH]gceonﬁguratlon might
fit fof emkeagein { GIBBkpdee IWldWl dl@etelrnESl@acr&cpm hx:thplxwlwntatlon the

'wave%ilisc% 1}1@39(:63%81\/ % Cf:le?}éhla}{'\uaoe%m&je 1];1 pgxtt%Q§ a dgcgggsugagcvmaa%: %ﬂde in part b.
NotablyGdso, mcbokWStdnaﬂmm with aa!mﬂerexht ,gebmetry ta £t tha mewj spagegrequirements

LAl 606a-b. |
b““m}‘g AP TS 2P0l ange 604 Wi th the

ITD tﬁ}%gf f7& H%@es?ﬁﬁox@%gtaﬂg* {:rggs ée%t&{?@xe}‘@ gihglgg-B, of the ‘

ange or SO-C shie

alterffdte clhypke elgmgrm ef FE# rifc. WoeiFlhnbel oa suanyb issehrvad dr fnhp penigal wall and is
offse‘P %hl tﬁ% 8O OQthf éﬁo%e l'ﬂ%ﬂ Qt%g' Hgncéearggfnngle'c;ffsbgggog@gwme vertical wall

e circu openr 10 of “parft
replaces the conventional groove which would be otherwise carved on the (perpendicular)

ﬂanga

“mating surface around the waveguide opening. In this instance, when the shield flange receives
the choke flange, the air gap 608’ is defined between the vertical wall of the circular opening 610
in the shield flange and the channel .608’in the vertical side wall of the choke flange 504°. The
channel correspoxids to an equivalent low impedance, capacitance C, and the gap between the

mating surfaces 612 cormresponds to an equivalent high impedance, inductance L. The channel, or



[00034] FIG 7c illustrates an alternate configuration
for part a. This configuration mght fit for instance
wonom/mmeab | er space with a different shape facPor/uskm7/013508
this inplenmentation the waveguide interface joins a
circular waveguide in part a to a rectangul ar
wavegui de in part b. Notably also, the choke is
designed with a different geonetry to fit the new
space requirenments but to achieve simlar electrical
groope, bipe a Width dine@d@b¢orfsGonding mrlta‘l/ﬁ \dze&:lemgﬁmfethdéd:séngd feetjuency. Thus,

as m(}.fx]é)él%vgﬁg E:fn%gdlﬂ ﬁﬂew@éy‘%ﬂggﬁ&ﬂg the mlg ol%%he f’fl %r Hoaetsenot require

esi anne groove
air-tight mew!- m’-lmbhlé (Qhamb) mltaotvalhd tha reUsctrB:al pxbperebs 61”rtbawta|wegu1de joint are
ok t he set
mmnﬁ?m thgg‘ thctr:]y ?xﬁ)guc\:/ etr% | C a rrqinu}/t?f éurs)rlogsct g tnbeé on ti%? Iwgﬁ%guldes at the

contgrtpom whi ch woul d be ot herw se carved on the
(perpendicular) mating surface around the wavegui de
opEIfDAG) Thendisdﬁngnuiltbsbawca; tlwlveweglﬁéem ithed (Ebnﬁécﬂlhg@oints effects

propé@%? Ech 3 1{14%%10nhlo kseanIc/ilerr% Tl a ss o h? Ic(rnflg]tnﬁcé WélinF% % Thus, achieving the

desil@{b en'hmg c@tihwuity mntht the farhg@hgl désign drelpa maininhiee ﬂhalnwtholﬂﬁﬁs and .

1mprﬁlﬂe Ihe rﬁtg%:]lté)[ssc %\g}lfvgge% éié\gks’ac go-gaﬁzlg %blcx: hOkF%tL atlnr%/\?urpaces is not gap-free

metall-npetd:mh centadandmd @pmze@;anamdndidw \gﬁmmp&mmmm (e.g., width, step

A sxze)r{ﬁé a%% Sc%nfc?ga cre %rhacr:lg { tﬁae sueﬁ etﬂg?n%g eﬂgl %f? nqtuerrl]clyq)and In other

) WOI(BO@&YI POt Be R ¢ﬂlﬁ€ emaueomme ggjdobalmyedyasdiataii ydinhhe desired

freq%,' q&%g?gvgno“ﬁgg 'lQ%at o half wavel ength of the

requenc as in the previous

Wes o ga\r{]!o% Hxag%bnls?tgﬁﬁﬁgéx{ %(xlngiﬁ?alﬁea &[ l%gs tthtgFTvould be exhibited
by llttlaﬁﬁlml@e) mefghtdantd unmhiched debigns with alzap pHP061.ifeangitiorhwith well-
_ matc%ﬁ%dqg%érs] Ir%c?{/ fn égl?‘fo\gésii ?{?tclhgd E@@s%&:? ?ééggﬁsgg HGSnd @a%ous gap
sizespdbe gumeltebecmn}teld@cecbmgamemmmtloﬁl@n@@@-b?md flange configuration
Whllg '&E‘i{i&ﬁ:}k n%&"@ﬁ&hg{e%tﬁ"@ﬁ’ fxedge%v %ol{e%s&ﬁg NS fl:ltuét(r]ated above.

pol nts e ects properties suc as i nser
The highljmwniqyslssmovVhefomhanmtthMti@ggn ate¢he Highispd af:ﬁleémqm@cy range
mdlct Fl:% a n%glsw Fe(sloﬁqmcg uﬁle i '9{1&1”1% artl I1nmteh ancf:eqxrneg:%ec'i] ges n in

des e e the I'hse r §8°9Nd PO e
accordatew with rvnrlb@stsnmdenem efithe Ipeesbatoavdnmﬁ acpindipalk melrsﬁgmtﬁcantly
closdF8l bgg. surfaces is not gap-free netal-to-netal

cont act and the gap size varies. |ndeed wi th proper

i . .

ISP 8 s il S8 Sl A8 B wi
lmpqdﬁmémlwbmddmmamcmﬂ ldlesignsyévgdin, thevmrhatpheshdasigie sisgepnyéntional
chokgeSI %11351%? LﬁkﬁthWa?&féh%mgﬁm%%ﬁe ﬁlg'a%@éog‘%échﬂec; xlﬁe%v choke. Ideally,

reguenc range even WHI a vari
without the gap the desnred retum loss might be maintained at a level 20dB or higher across the

frequency band, but w1th an unmatched design the return loss for a 0.06” gap is at the lower level
of 5-10dB. With a matched design (that removes the resonance of an unmatched design) the
return loss for a 0.06” gap is equal to or higher (in absolute value) than 22dB across the

frequency range. This improvement provided by the matched impedance designs should work for



[00037] FIG 8a is a diagram show ng an enpirical
insertion |loss that woul d be exhibited by inpedance
woabt@hesi4and unmat ched designs with a gap of 0OPO®/US2047/013508

transition with well- matched i npedances produces in

turn wel | -mat ched frequency responses for the various

gap sizes. The unmatched i npedance design uses a

conventional. choke-based flange configuration while

t he mat ched. design uses a flange with one of the new
varioshgdpesizissingres shewnlih G568t te retooviess valhes flor gie various gap sizes
exce d.rfoglﬁt' on | oss shown for the unmatched design at the '

% end of the frequency range indicates a near-by

: ﬁ%gﬁ gxg _surI r\%ﬁ&%ﬁg&e 1h{%&aée%§r§lgigcr:%alrﬁt A'n accoriizﬁlce VV]th the prmcxples of
the peendn diveetios hmfe g Wevemuekaemnsntmn svincplummmlzw msnadmca tht would
otherw1 rtfr(():é:l %{ re?dr? 385 ah&) h}geﬁf&sre%tgcf%glggg% &s?thes B’F%ﬂgﬁé?range These
wavegbida intexfaces tite dasrgnedi anméeraitatgeﬂ!seb:btwaeﬁh the metiop sdrfaces of the flanges

and 17510800 o LR ok Bel HARRES, HREE 2ali0F AR R i er parc,
havirigh® mebd fer ttle springdheduhing chuthes td aeled thy elecwicahcartnettive.

gap the desired return | oss m ght be maintained at a

| elp@0dW LB vorrtthingieming thesthe néwe waveggjde intgr {258 ltﬂdsxgtmapply to and can

e (L P, 60, 806 L0 Wy e B Bo o

envxrdemmgnFQlt ¢rample wov e thehewneswauaide intoffacgrdesigna tahlesdimplemented to

conn 3 W S 5% g A B g e
' transf:meequlmmyothea agrEnplFhivsh wapepvdmiaterfape desighsctah e tilpplemented in a

' ' ' . d work for 9 WD
“mnggkéﬁggg %R%g%g%%§g§§%¥%§§§ggﬂivarious gap sizes and,
. .
dgagf 2 Igl;ke%sl’lgﬁ the Cﬁr gnt J&B{{l&f %%%%%xf é‘ésgﬁ%g if? 'E:oﬁsnfsrab!e detail
with w@:relgg iteleerfaint prefered versiops thereef: etheriviarstome exedraﬁﬁs‘ée i hdrefore, the spirit
and sk o@ ﬁ{egagbaldgcf clgfms stl-ngw\%q BBLﬁ?quﬁxtc!d Ry &@BE&HBW zﬁldqn stratlons of the
transition m ni m zes resonance
Prefmﬁﬂ ijrswnhepmag@dlhwwoduce poor return | oss and h| gh
insertion |loss across the frequency range. These
wavegui de interfaces are designed to tol erate gaps
bet ween the mating surfaces of the flanges and | ower
| evel s of parts precision. In addition, these
wavegui de interfaces require fewer parts, having no
need for the spring or rubbing contacts to nmake the
el ectrical connection. [00040] It is worth
menti oni ng-that the new wavegui de interface designs
apply to and can be inplenented to effect a
connecti on between wavegui des in any type of system or

10



envi ronment. For exanple, one of the new wavegui de
i nterface designs can be inplenented to connect
woetosmeni4a primary feed horn of a mcrowave antemma2@mdi3sos
di pl exer in a mcrowave transceiver: |In another
exanpl e, such wavegui de interface designs can be
inpl emented in a connection between wavegui des in
test equi pnment. [00041] Finally, although the present
i nvention has been described in considerabl e det ai
with reference to certain $le¥lM%ed versions thereof,
Whalk RBEmY¥Efssi ons are possible. Therefore, the spirit
and scope of the appended. clains should not be
Lo |1?nVY9é’Gglﬂlée interfanes eqmnprisieg: and illustrations of the
r [
b RS EnFC1ShORS EON MaPeybrirnlibyinkd ot SHAP) BARAAE: and a base
and apels ghat dermisrnt sterf alcthe b@ﬁ@mlmgsthﬁ gcmaetermﬂtbe bodn ¢hes neck having a
Wi
matir e%?‘?re%%na glﬁngbﬁg@‘é@ %’v qu{%f%Y%fbg ?e? %gxfrequ%ncgz%? body and the
neckthhee bl wantlength ahd qpatdr rvmvekenglh dihensid)respereveigcthat correspond to
tlng face with an opening for the
thedQﬁ%ﬁﬂ&P%gc Wherein for a design frequency the body and
t h@shldé ¢lanpawsobiatetl-withveioting mvegimdeqmﬂﬂherng\maneﬂl@ghh with a

e

wave%bf@ %ﬁl 1;1) ﬁ% for the Bfis %tr Iw\alleéé{l%f: P} hldcgc{ éll nd t ga%e? ﬁo receive the c};oke

uency, a S
flangg thel’ﬁbb' timwagctguxi@e mmgawomgi ﬁlcmxtchrmglef andathm $$bc@ated waveguldes

i woulﬁg %g‘g‘hg(zﬁtﬁg aﬁ%lﬁ%}aélgé ?rgcygt eé::) gol Ved \tga\e/h x lgahd ;;? e recelved choke ‘

ﬂaHgMdeﬁelbg anhe gaa\lb{!}t]iad thegyffent ofgseating ladllrgab eox&mlmlietérahﬂwgh the joint
co

N e AN T —

the received choke flange deflnlng an air gap.that

| 2. ha}—sx VI?J\]/ gl? Eg %ﬁ&fac{e asliy airrrxl q {edgu%{am th tallcr)]cysletcég%li%%%ween the

t hroug Beteen’ waveglui
shield/iad cltdim ﬂmgesgs:ucu ¢hay pirns paysatiiathereketyapn t her ebet ween.
2. A waveguide interface as in claim1l, adapted to.
mai ntain a | oose coupling between the shield and
3. ¢ hAIwﬁVfcglaidg ggerfarehastiinalaimil [ wherejpabsqioirier tae¢ledgh direension of the

neck 151ts a‘ﬁ@;s eqyl feof1 ter lh% hhg?%{sﬁém 1, wherein the

Per v eng neck is its
radlus or half of its MAdth or |l ength di nension. 4.
erface @s i, N

4. i S S\ljags gllgg nlatl acecag gl {nP Il tw%:r{elﬁa%%réecﬁhs suebs{gm 1'21% concentrlc with the

body.

5. A waveguide interface as in claim 1, wherein the waveguide openings are each circular,

rectémgular or square shaped to accommddate the shape of their associated waveguide.
6. . A waveguide interface as in claim 1, wherein the shield flange is further édapted with

shield walls projecting from its base sufficiently to create mechanical support for retaining the ,‘

- received choke flange and to create an electrical block for preventing energy leakage.
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body 5. A waveguide interface as in claim1l, wherein
t he wavegui de openi ngs are each circular, rectangul ar
wonosgosrse shaped to accommopdat e the shape of PO®IUS2007/013508
associ ated wavegui de. 6. . A waveguide interface as in
claim1, wherein the shield- flange is further adapted
wth shield walls projecting fromits base
sufficiently to create nechani cal support for
retai ning the received choke flange and to create an
7. el Bcyrvegnide pntaripes asrin slaipdn thargirethe jojpt betwketbe whyegtles exhibits
over?aQ%JQxQ@%ﬁd RCEHERR0Y t[hgtliaﬁggelZw d@h&@(&gﬁﬁ n&é?&?]{ {o%: fevel and

as i'n cllaim1, wherein the joint
returfdQss Jhat gsecedx h r)mctesemwwérreﬁmf Xoesql@eﬂ@yelb when thmptbletwnen the
¢RR Jdaingt dhdic iR€lRW @ predeterm ned insertion |oss
wav eve(;pgndg -retdrnzﬁoss t hat exceeds a predeterm ned
return | oss | evel even when the gap between the
8. VKOO GiPRABIASMATCIGA |
interface as in cl ai 1?nclla%%verl’r g' rh gﬂeﬁn hﬁ ga%éet%é{%\%g ev?ra%eﬁmde openings
variagaw sige from GpE Kh@@@’varles in size fromO0.00" to
0.06". 9. A waveguide interface as in claiml1, wherein
on each side of a center -axis of the waveguide _
9. i ntevdvgeuide iedarvirisiiarclagn lofvhel ai sacy aigieaxﬁ d cgapr axis of the
FEAR L BEHAR Mo $Q,08 T
wav BB DO, PR BBe'sh BINLVALE B, | 1efideprenins s
equwaiertth@a s capgu it v Hueemesy freqn@xcyAuMarmgUy clgual f tblefdamgn &squency.
in claiml, wherein the air gap fornmed by the step has
an annul ar shape with a square or rectangul ar cross
10. sedtwaeguidg interfacgeasdyg laite 1, wherefretbe agap foroledibntile step has an
e &b [ Dy esent s mat ched i
mmuﬁnpé%%ﬂ%e gg*%%igt C&8 la?&b%y ranslates to mat ched
frequency response. 12 A wavegui de interface,

ﬂé\é?ﬁ%e éﬂ%&%&kd% {l|Cﬁﬂgq %gr% t?g gl ua (t]On%nPl Ve lrjesents matche

lmpqﬂenqermtoes therjding tlmgensslam td mmbhﬂjbfsecmema{ esgpnbace Wi th

an openi ng for the wavegui de, the wall having an

annul ar groove which. is offset -fromthe base, wherein
12. f oA wewgesidgmntérfeguemoprising groove has a wi dth

drggmﬁr r veIen th.of t )

design fr egg g%sg cild &ﬁﬁg@%& é‘ﬁ%%%ledf Ig\é\'@ P B ﬁ"ah%hat defines its
perirpetor dndra hese e lrdiéu@ﬂ d Mmgrfgcwirﬂam o;geni@fer vhetvivamgulde the wall

r the:s

naviliPHE R EF PRSI T ot OE B RY bl TSR Tord g irsaRncy he
grooyh basgbyidtln élmm@guh@tesocrpmundg& hadﬂlvdzetmgel afabddaigrefrequency;

anggtibR fﬁﬁ@@ %s@gﬁ%dVWiVﬁ%tﬁI&%vaveguide and having a mating face with a

waveguide opening for the other waveguide, the shield flange being adapted to engage the choke

flange whereby the waveguide openings would face each other and the associated waveguides
would be coupled, the shield flange engaging the choke flange witﬁ the groove defining an

. annular air gap around the perrmeter that has the effect of creating a virtual continuity across the
Joint between the coupled waveguides even when the waveguide openings have a gap

therebetween.

12



woul d be coupl ed, the shield flange engagi ng the choke
flange with the groove defining an annular air gap
weanoesndsishe perineter that has the effect of creatisn®7m13508
virtual continuity across the joint between the
coupl ed wavegui des even when the wavegui de openi ngs
have a gap therebetween. 12 WO 2008/ 005146
PCT/ US2007/ 013508 13. A waveguide interface as in
claim 12, adapted to maintain a | oose coupling between
13. th Waé/ﬁgléqiedl%?fsace Ao Keclpim hdedapigd bp mitainp loosE geupling between the
shicl@as$ atyie fhgseheh WReRir is fdisatfe WRYBOWILE .1 nterface as
in claim12, wherein the groove is substantially
concentric with the body of the choke flange. 15. A
14. WaXQENELGId Ni&FBGS iRSlai 18] RhdRihZhe YRBVEIs @ui)stﬂzﬁutxally concentric with
egui de openings are each circular, rectangular’ or
thebﬁ@bﬁa@eﬁ hekisclrnge accormodat e the shape of their
associ at ed wavegui de. 16. A wavegui de interface as in
claim12, wherein the shield flange is further adapted
150 wi Arwavgg”l@q: thigyfdcEe @s bt elpie d 2.ghdreipthd wavdgaisle openings are each circular,
[
recta R Rt MR B e Bl e SRR s Fhed woyompice.
electrical block for preventing energy.leakage. 17. A

16. MXWegﬁd% ﬂ&%ﬂcﬁ G§ n?élairﬂ 13, : &ﬁé&&%h%&ﬁaﬁ ?l’agg%eol\é %rtt‘?er adapted with

frequen j ol nt between e wave
- shield sotaf bptcaecitxng drom g% bmwfﬁqmﬂyfta lctestelyapahanigal support for retaining the -
LARkE i |10 Edatd AelbQiSal! ' ot
engag at exceeéo’lég‘glacl1 gr edeter m nédal})g(%lcgrfﬁlaﬂqve ' g %gg\?%%age
when the gap between the - wavegui de openings varies in
17. Si R%avl:&mdéﬁ@@ﬂ‘a%g lék ‘iir?cl'aﬂﬁ ?ﬁ f\@ﬁ&elﬂ%vépa ﬁ'la em:)lgand -the joint between
wherei n"the gap between the wavegui de openi ngs vari es
the wayegnides eP(h’(hiﬁS Mnsgion lgsx)th@teﬁalls hdowa mdnégmnm ipgertagrf las%level and
returﬂ?oés ohft Ie)@deghslgpr W@t%l:mfn% %luﬁ'ﬁﬁ §¢e‘il %v&f witerChE %ﬁé R&Wef?n the
wavegur de 1 nter ace t conbi nation o
W@wgmpkam@mgapvatﬁmeswe¢he wavegui de openings is
equivalent to a tank circuit with center frequency
substantially equal to the design frequency. 20. A
13. wahevpyegdidé ittenfdcgce imelaim 12) whereinZhe gdpretiveentthe wavegnide openmgs
vmu%WPMB§ﬁoﬁéf0@aB(ﬂ@§ a square or rectangular cross
A wavegui de interface as in claim12,
wherein the virtual continuity represents mat ched
19. ' nnwglﬁd@%{t&%asce ag ?ﬁéﬁirﬁl tlztxbﬁérelk ﬁ%%b%lgg‘ o{" E% céﬁ%rcag?s of the
frequency response
waveguide interface the combination of the air gap and gap between the waveguide openings is

equivalent to a tank circuit with center frequency substantially equal to the design frequency.

20. A waveguide interface as in claim 12, wherein the annular air gap has a square or

rectangular cross section.

21. A waveguide interface as in claim 12, wherein the virtual continuity represents matched

impedance across the joint that translates to matched frequency response.
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