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This application relates to wavegui de systens and,

nore specifically, to wavegui de interfaces for
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[0004] With careful design and assembly, the combined waveguide sections or components
are more likely to exhibit desired SWR (standing wave ratio), return loss, reflection and leakage
properties over the frequency range. However, flat contact-type flanges cannot tolerate gaps
between them and, being susceptible to mechanical vibrations or surface degradation, at
higher levels of energy they can produce arcing at the joints. For the same reason, flat contact-type

flanges are not suitable for coaxial and rotary joints.

[0005] As an alternative, waveguide joints use choke flanges. In a typical configuration, the

connection between the waveguide sections is accomplished with a cover flange abutting a choke

flange as shown in FIGs. la-lc. 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 waveguide. 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
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[0005] As an alternative, wavegui de joints use choke
flanges. In a typical configuration, the connection
bet ween the wavegui de sections is acconplished with a
cover flange abutting a choke flange as shown in FlGs.
. la-lc. In the choke flange 16, a circul ar. groove 12
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[0007] However, conventional choke-coupled joints such
as those |IIustrated above require precise alignnment
and high precision parts. This requirenent is
SUM &&lcularly i mportant at high frequencies, say 38
For rotary joints the precise alignnent prevents
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SUMVARY [ 0008] The present invention
contenpl at es wavegui de interface designs that address
these and related issues. Interfaces for joining
wavegui des that are designed in accordance with the

.. Dr N . of. i N | hi Jd ir
STt Rt e GO R
rubbing gerftactsgo alaki the phmiocomadat.gnment . These wavegui de

interfaces tolerate gaps between the mating surfaces
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[00011] Then, for various gap sizes, over the
frequency band the joint between the wavegui des woul d
exhibit insertion loss that falls below a
predeterm ned insertion |oss level, say, | dB, and
return | oss that exceeds a predeterm ned return | oss
| evel , say, 20dB. Preferably also, the shield flange
is adapted with shield walls that project fromits
base sufficiently so as to create nmechani cal support
for retaining the received choke flange and to create
an el ectrical block for preventing energy | eakage.
That is, with this configuration the wavegui de

i nterface woul d produce frequency-insensitive,
negligible reflections and power | eakage.



[00012] I n another enbodi nent of the wavegui de

interface, the choke flange has a body with a wall

that defines its perineter and a base that includes a
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[00015] FIGs. la-lc illustrate a typical waveguide interface configured with a cover

flange abutting a choke flange to form the joint between waveguide sections.
[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.



[00018] FIGs. 4a-4b illustrate the properties of a -
hal f -wave groove at the connection point and the
resonance frequency of the equivalent tank circuit
within the frequency band. [00019] FIGs. 5a-5b
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accordance with principles of the present invention.

accordapggpithy pripeiples ofghe geseatriaveati®i - ri cal i nsertion | oss and
return | oss graphs. DETAI LED DESCRI PTI ON
[ (00622 PF1GAS8arge tagetknipinabinsdriivd 1pds @n®Rtturd loYRsphon rel at es
to wavegui de interfaces. The design of wavegui de
interfaces in accordance with the present invention is

DETADESBOESCRIFIAON, on the observation that, w th proper
geonetry, a hal f-wave groove at the connection point

bBOOYRERs Aol WBVE EdipHESt ARBR R Peldels b DavdaRe! M&Q-faw@vm RSign of
a virtual continuity through the joint in the

wavegpidg iierfagesiipy pecprdaree with the presprgayptjonps gseds i part) eisthe efseryation
that, Witi§rdper RERLRY a mﬁlf Rald¥rSove Tife LrBRi3h ﬁ&hlqﬁtweleﬁ] fvd vsave uides

interrupted Wth a groove 302 having a hal f-wavel ength
appearg i B‘PS?}ng PRYE S Vllﬁtéal gPsviey thepughnthe éni isthe ansmisgiok line.
CI rcuit with inductance, L, and capacitance, C. The
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with a groove 302 having a half-wavelength dimension (k/2). The groove is analogous to a tank

circuit with inductance, L, and capacitance, C. The resonance frequency, s of the analogous tank

circuit is derived from the equation:

Je =-
27-1-1
LC
The resonance frequency, f is the center frequency in the frequency band. The graph of FIG. 4b
shows the resonance frequency of the tank circuit within the frequency band, between s7and f2.
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 different
frequencies such as 6, 13, 15, 18, 23, 26, 28 and 38 GHz would be different. Thus, notwithstanding
the different dimensions, the description of the geometric configuration applies in general to the

various frequencies.



fc 2 7-1- 1 LC The resonance frequency, fc, is the
center frequency in the frequency band. The graph of
FIG 4b shows the resonance frequency of the tank
circuit within the frequency band, between fland j2
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chokef ﬂangdl\t'lﬂea mnw stﬂpddtﬂe:lhokeedesgu(}hd abe 6¢codd flariige, 4028s a?ghield' flange.
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esent i nven |on this enmbodi nent of a
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V@ﬁ‘fl%ﬁ nehEndsiep daratien 'ﬁ@'a?e? ﬁﬁg‘—egveaf&z‘ Q%ﬁaovaewoum%gg the
wavegulda@gﬁlmé)ﬁhlbﬁ isdarved O e nfakiag affask With mmmghap oﬂ)dnk% Note that

ke d d the second fl ange 402 is shi el
instea |°§ﬁ§l§°u fest (1o P e And Jlaoasy ey RAYGIae pENs on paparclike

shape. hﬁsuca ureaﬁ&@s 4Ré)ha\1w&ve1angmm)earndw&lr QagHldhgE\kMpdindssions would be

desi gned tqQ ac da e a Gl cul ar ve ui de section
mamtaérfed chﬁﬁtothgms ai adipg-they woyt q ﬁee le VV@? %ﬁréshoné ng:ular-square or
rectanfll@bgay shage d’(bﬁrbmatlchﬂk fikanaseqloesHIs. |No(ekals%)th:ft adidisensibRteare designed
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design the precision of these dimensions and the smoothness of the surfaces is not as critical as

it would otherwise be in conventional designs.

[00027] Turning again to FIG. 5a, the horizontal and vertical faces of the step 408, 409 are
opposite the horizontal and vertical walls of the shield flange 410, resbectively, and together they
form an air gap 418 with a rectangular or square-like cross section that surrounds the neck. In
instances where the flanges are circular the air gap 418 would be annual-shaped. Also, the references
to horizontal and vertical orientations do not suggest that other orientations are not possible with
rotation or reconfiguration of the flanges. The so-called choke flange 404 engages with the shield
flange 410 but not tightly so that air can pass through between them and fill or exit the air gap 418.
However, because of the aforementioned step configuration and dimensions of the choke flange,
when it mates with the shield flange the mating flanges produce at the connection points the virtual
continuity 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-toface abutment of the

horizontal mating surfaces 422. The gap between these horizontal mating



[ 00026] The neck: and-step formation replaces the

conventi onal groove surroundi ng the wavegui de openi ng

which is carved on the mating surface with this
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[00027] Turning again to 5a, the horizontal and

v H1002Y Areaingihe geogrelty pethe pig gap4"d§ neglo$20and stgp s5res40¢ pr designed
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tightly so that air can pass through between them and

fill or exit the air gap 418. However, because of the
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and bf Jf‘%l%%ﬁt@ﬁa/ce Eg;ﬂga‘?ed sOmERY fofem h&nﬁ‘#@ éalé BQ?V%QI thdREGE 1Bl tal
he nmechani cal di mensi o this I guration can

surfacesolr@hlanrétaacwm Valspwdetiegtionn é@a(bgea@i)ectbméﬁhetch@e flange 504 has a
cnrcul%\égygmtﬁig s@ﬂﬁﬂllﬂq%? tﬂJ@ﬁ & ﬁ t5§2 Pz{s%hrex ?W% a%rcular body. The

er ect ace a orizont

vertlcarmall prytiensrSfl 6 ekthe sincld flange dgfa}s atsé@lvl@réhletdmd H@rch@@ lapge and
togeth%ﬁlﬂge lip & tfl@&l%ﬁe fi’z%g ?N atd ¥ Ber ancagel Pfe anﬂ[llalngnr gap 508 is

hout materi al ading the ¢ t|n

deﬁneti hle the yertical lged lwe@mt@lrv@ M\f@g&nfdl@ shiskd ﬂla@g@ﬁ%md th4 w%aces of the
step m[tQQ&%ﬁé 148904 t he mechani cal bl ock erected by the
I's 410t hat project (vertically in this instance)
fron1the base of the shield flange 402 operates to

bl ne | eaka ver the frequen .ange, sa

SRS GRh RyerEE SR8 BreheRlonshand PR POy e o
wavegtﬁdlei iﬁgerbieé wethnhé hﬁegdlﬁgwgcemg\nhtmh vaJulldaps\ﬁ)daéermm fPédistable and
rob tr Z gve g\fl o0 etzche ft cher % S ] ?151 sélo ovement

ustIPRLE &R TRy R é HEEUEA" ?é%'?WB @Hé’F GasKERe '

Such VH0H 2@ intddade desigrvelagonaibstyntally avvédsavhat gapd dth8wisade k

420 and step surfaces 406 are designed for a

partictaar frequency, and the resulting effects can be

anal ogi zeTt O those of a tank (LC) circuit. FIG 5b

illustrates the equivalent tank circuit with the LC

conponents. The capacitance/ C, corresponds to the

geonetry of the air gap 418 and the inductance, L

corresponds to the geonetry of the gap between the

mati ng horizontal surfaces 422. Wth different LC

conbi nations, the Q and resonance frequency, fc, of

the equivalent tank circuit change and, in turn, the

bandw dt h changes. Thus, with mechani cal di nmension

changes | eading to changes in the LC conbinations, the

contan|ty acr oss t he wavegui de j oi nt mould appear



[00031] In other words, once the frequency and
correspondi ng di nensions are sel ected, a wavegui de
interface with the foregoing configuration would
produce nore predictable and robust results even wth
requ1rer5'%n§eff aﬁle%‘ffm Uf“%g fgh? § ﬁee an gﬁ?ecg% Irg?‘]‘]% S!fu?ng eegx? té\le;]
ﬂm@cselaxes or substantlally av0|ds what woul d ot herwi se
be a requirenent of an effectively watertight, gap

f v[mmmteaﬁznfnesﬁﬂey o dfEINEGh ¥R nG, RRIHE )BsctiBa] iﬂoa@&e&-low
Note that in either one of the enbodi nent

the he\shreftnﬁ é%apa akmstingdlangeprmbetsis preferRly sete epfnesibe Ia?faa@f?ébréi

electn@zfl pEPPJrhlﬁhg:efok @ %v%ﬁﬂ‘@ RltstfabS FBY 1ﬁ£tﬁ{c@ Yo RYNSTA: oittﬁ’e \‘f:‘eﬂn@f‘\ﬁzﬁl
mechani cal el ectrical perfaormance of

membwaé EQefi treshield fiange 0@ angtfiat pfi{ls inseted choke flanep gﬁt“b%ff”? frgrelatively
large dﬁ@ Ghficight th\BrlolideRBENaRiSal ShBiligfanl h‘ﬁpr&m thd &efg%%ﬂ&e@%kﬂ@ d

that of the inserted choke flang
capabiligy. iy qths Mprds Ahgdimapiions aterrefrably S5 &f@fqywrweﬁ%cmwpl%h fetention
of the SfaB#t fldnky mafiBers AHAMONRalln @ hEORT 1O BIdcR BteAGSedkbRCKi Ng

capability. In other words, the dinensions are

preferably set for prOV|d|ng st abl e nmect anl ca

f e[aQwM]iFohox@ihg tlieeanmprirmiyl& hadgaibee atvee butawith of differse adrifiggration,
anoth%q’Tealv ﬁl 19 dmtnﬁls im (e:men er:cl? z}]s%lx% | rg gnklglg d eaSbC r\?\lhbh e}l 30(3%1\:1)/) eb,kghe,(mterface
joins mrotrdfctaagldarf»faeg:me se@nﬁs @@6a-at Inparticalropdred is m\cbgmlﬂdege 604 with the
step- cimo%e?esatuée Sadl%i rlcf %ge aasve Sugce u(r)llp %ﬁe{n&oorrtg% O- cag%% Q‘nrield flange
602. Nbaweagcguﬂd;a Jsmcvvpmlxislm@%mbbd blyrflipeing partid 604 orpigsreadhanidsnserting it

hok n 0 th t st ep-choke feature 508

haﬂ(k“ﬁ"ﬁogk%gmﬂg ?ﬁHHQﬁ92¥%“H%&%Dunting fl ange or the

So- caIIed shield flange 602. The wavegui de joint would

b 0003 4ldiiG| Eollpsprates hlpplitqmgltwﬁglaatmzfomrﬁ a $his eenfigaration might fit
for msjtd’r]n?e,eﬁta'sﬂlgllértspzéag atlh ggff’fére‘npghg etilg:lﬁorc Inl¢hid lﬁ;flargét?l?dg{)g gme gv:]aoegmde
interfag¢ mm&t@hm%@uﬂ%m pastp tf)@rreogvagmlaravavmlci# i parf b- @{ﬁtaé)dx asp, the

Yith

hoke) Pl b Rt Rt AR e RAEE Lo i
similapelgatiingl prepartigser f ace j oi ns a circul ar wavegui de |n part

a to a rectangul ar waveguide in part b. Notably al so,

the choke is designed with a different geonmetry to fit

t Iﬁ(ﬂ)OBlﬁVFIGphquiomd}aq d infogddzidilsd &rads- SEﬂlOﬁC'hi\h@h’len§lilrﬁfiB BJof the alternate

| ectri i des

choke Jegiin ' TR, 7o TRRRAAG X Eroars  strvieihe st g st ec I e
base of the chdke dlangrtbedyc hialeeagaie,srhcgdsff@f grEdvG.on Te.vertiod vallaepiades okie

B TR R T .
around the valégibde cgpemmg/ én chis 1h!§’ta]c‘¢,ewﬂidnam shiehd flan’ge pdcaivesthe hlﬁ)ke flange,
her wi.se

oo s GNERS ARt PRl 00 SR S R0 e

and thevahaagel i60Rin olparititgl. side watllof Ehe chske dlaege, SOt TEHe chhﬁel&:brredpdnds to an
equiv%&l.n? FO%’glalp% aﬁcevgarsﬁ)a(% Elrelce\(;(g Ap (IF %‘% gaprl%ﬁ'een P1€ tm%\gﬁ‘ﬁ ;&‘?2 corresponds to
an equiyadent Ingh Mdp8ddnte, ifdactadee &1 Ohd dhatige oand t he channe

608" in the vertical side wall of the choke flange

504'. The channel corresponds to an equival ent | ow

i npedance, capacitance C, and the gap between the

mati ng surfaces 612 corresponds to an equival ent high

i npedance, inductance L. Th& channel, or



groove, has a wi dth di nmension corresponding to half

wavel engt h of the design frequency. Thus, as in the

previ ous enbodi ments, with this geonetry the mating of

the flanges does not require airtight netal-to-netal
groovéigleg% E‘vl}dgg&’ijﬂ%ﬁ‘sﬁ]&n %&gs@ﬂﬁng o%l f*rr]vbat‘?/ﬁlkng‘?ﬁ ﬁﬂﬁé Hésgg3 fﬂ:é v.Inh§ Thus,
as in the previens egbpdiments, withdlos gepmetry thejnwiting ofisbe ﬂeveﬂs dokgnot require air-
tight n‘c{@M-‘?&H{eQP hfﬁk %&?acp%tt}?ecetlecgghlgﬁﬁ)egles of the [VE\Q %gi o-m fre similar

scontln etween the wav e cornect i on

in thatghdyrpredued qhe Emalppmpeﬁy pasess womn@tweﬂe é\emammdose therpgntact
pomtsreturn | oss of the conbi ned wavegui de. Thus, achi eving

the desired virtual continuity with the foregoing
desi gns helps mnimze the insertion |loss and inprove _
t 198036¢: 1 g ﬁsqootsslltebetwemwwamemdq@ethc eennegtion apints wEects pypperties

[ I .
such agﬁ'gélﬂgne l%wafnﬂgtﬁlg'rel lc%%l ?qué% n 9% e%md% Thtrug agi:?é : %@%Q{s%ﬁi virtual
contin(igy gith thmfmgq)mggiegglsgue]pe)mmhge thedisgrion ims mdempr@ve the return loss
even ‘¥'l€e§ %%&QO Eﬁ}ce ém ga? %f %g S[l %@?E %Xt ér%{bth% HleIah-g)-metal con}act and
requency Th ot er “Wor proper design o
the gaplsize aaraﬂselndtdde’vmmregu denijeireegs widtk.ditaptsido) the devigntven create
resonfiSHy ey GG L IR RGN bl o WRE! AL iR Bover desien of
the chpkes the tWaveguldo Sehav¢sapredintalblyoin the desdted hiequetcyopngergyerdwiticevariable
gap mat ched and unmat ched designs with a gap of 0.06". A
“transition with well mat ched i npedances produces in

turn wel |l -mat ched frequency responses for the various
gHPO3T] FEG..8a Tdwedisgram tslidvedg amgegacat ;setasn @ss thgteudd be exhibited
by im?eﬁgr%ﬁ,&{aécﬁ At angglhrlggtehe%e(lis egrgfwlflf’ﬁ g%g% ) § "ggrﬁ énsnfon \Aﬁl‘l we?lmatched
1mpedoinxekﬁrodlless grnm asllinlatdhsd frajuerty adsporaes fohthe har@hs garpsmei rrma

t th
unmat PR A SR ST GO B e Ny o R B e
matchied 8esigni uses d ftrmge Wlth bnesat tlnermdmnbaeddmhs:ztsetlusdeed abovieriThe high
t he present

inserdof (37 TOBR Fordhe e R e BN v i s rltin 3 Togigates a
near-HyGékBRe&]:e F[h%ns&borslhﬁs\/\&themﬁmpedaﬁde nvadhdé Sesfgnrm ddaerdaret with various

o at _woul g ont ai.n e ched and
embofifile 1Bt Bt Eredo R UMt kIR ARRES TR e

conventi onal choke based fl anges and the mat ched
desi gns use one of the above-descri bed new choke.
| pheeds) ¥I1G. \&btlhouteniphealgamei foerhel esurn &ds thet wisuld beasbginet gMlith

lmpecgncer;rnaatcrl]ltec? a eun at Bead Je s A% in Ee unrflzlﬂﬁlgg G e%l% WS <‘toP]ven{e onal choke-

requenc n unma
based rﬂenges and tbsmatblmd dasighs 6 org@pthje sbavt- dbshebédmmrchblevbllealbrf without the
gap thg des(l)rﬁ(g Ir,]e(téuem g) s m eCrrllq equ]’;]l g?ev«(.lt%ag]% ﬁr l%ghetr across tt"he freqflency band,

but wﬂh fh ﬂﬁnat@a@des&n&hﬂmtum osofor & gh’Egap(ls a tl&bswéxﬂé\&l vid-ueIB. With a
matche(EI gemgaig;qbrgrgé\%s t hsgxlllafncaze(ln r?g glg az[;]tcc::heeg gn{}lg r% (rgga oas ‘f%or}qe n(‘i 06"
gap 1§ equal vaot lelgheIQKam abdohes vahxd) thas ZQHBmmsIS thd fBequncy rari'ge This
: return |.gss val ues f.or var. zes exceed
‘mpf"ﬁ%‘ﬁ.{ Pr°V‘9edSby[t§?)'6§t§‘]‘ed "Hpedﬁ'rlﬁe dﬁ?é%“ééu?‘%g‘g?%tfer faces
i mpl emented in accordance with the principles of the
present invention have a wavegui de transition which
m ni m zes resonance that woul d ot herwi se introduce
poor return |loss and high insertion |oss across the
frequency range. These wave§ui de interfaces are
designed to tolerate gaps between the mating surfaces
of the flanges and |l ower |evels of parts precision. In
addi tion, these waveguide interfaces require fewer
parts, having no need for the spring or rubbing
contacts to nmake the el ectrical connection.
1000401 It is worth nentioning that the new wavegui de
interfdee designs apply to and can be inplenmented to
ef f ect a connectlon betmeen mavegU|des in any type of

e - o a1



[00041] Finally, although the present invention has

been described in considerable detail with reference
to certain preferred versions thereof, other versions
are possi bl e. Therefore t he spirit and scope of the

varlouggg %%?lil(g ﬁsaéé]% ?l{}ﬁ ?r g’}% etll?l% lOSF vz%lp]e%q'or tg \;arlgusdgap sizes

cri Ions O err

exuxwémﬂions cont ai ned herein. CLAI M Mhat is clained is:
1. A waveguide interface, conprising: a choke
f joa0m8 IasHH) Gvaaégeﬁhemteha@s fohpl&hent@Vig gebogtRincd Wigh BB @kkciples of

fl ange conpri sing and a neck, the neck having a |
the preﬁ@tllﬁvgntpo&c’l@v%w@gzgwge tlréﬁléltl%a’plc {T‘I‘ﬂéml“'?ﬁﬁt refp@aché}@t would otherwise

mtrod@i&rﬁéfnl RtuROlo&And ﬁi@ﬁ‘ 'irﬁgtl&i)lbsstat!ﬁ)ssf thé frEqu‘é@é&Qﬂlgb OfheseVife flide
th of the body one wavel engt h correspondlng

mterfftcss ge &@%@gﬂ G w&&ﬁ%m%awaﬂathwt% Yriatsof e dlangssiapg lower

levels@R sarta@w‘crsmwe @GS the @ WA s htBFack Oreb IR fW& ipBifs, having no need
frequen a shield flange associated with

for th"s%’&‘&%ﬂ '\‘t\%‘i)‘é%‘i&’i“@é‘s tq ke 4 sdqeHicp] cqARsEiWonmpr i si ng a base
and a wall projecting fromthe base, the base having a

004V ItiawerthhédtiodinVMESE hANEw ARSI HMBitcHREe detignssaesls) #€land can
wavegui de, the shield flange belng configured such

be implpraentediie effeet  prynection @Weftnwevegwc@mw@wg@f PAEBLOT eydronment.

For ex¥RibleNgheloR @ oW walh@ufb i@ ratd @BGRs LA bOREFIGhdnYRlLY ceratdR b&ween
t he associ ated wavegui des, wherejin the neck and body

a primgfy ff?@ehoesrh%fkaémﬂ%vﬁ&eanéﬁaaa I SInlexeiin AmpicroWave fnsceiysr. Inrgother
examp18lis@dhCvavb @n@ante@ict A&iRE caH Ye ifipiemented in AREnMBIADIvEEn

interface as in claiml, adapted to naintain a
me%%ﬁﬁFﬂﬁﬁe%QWW%En the shield and choke flanges such
that air is passabl e therebetween.

[00041] Finally, although the present invention has been described in considerable detail
with reference to certain preferred versions thereof, other versions are possible. Therefore, the spirit
and scope of the appended claims should not be limited to the description and illustrations of the

preferred versions contained herein.
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3. The waveguide interface as in claim1, wherein the
neck has a quarter wavelength radius. 4. The
wavegui de interface as in claiml1l, wherein the neck is
substantially concentric with the body. 5. The
wavegui de interface as in claim1, wherein the mating
faces are each circular or rectangul ar shaped to
accomodat e the shape of the respective associ ated
wavegui de. 6. The waveguide interface as in claim]l,
wherein the wall of the S&:"‘SM flange is configured to
create nechani cal support Pet ai ni ng the choke

WHat angiimadés:t o create an el ectrical block for
preventing energy |eakage. 7. The wavegui de interface
as in claiml, wherein the joint between the

1. VeV RUIIESAE KNrPick SoffipfiSing: | r equency band 1 nsert'on

| oss that falls below a predeterm ned insertion | oss

| everhakedlangs associbtod with hdirsteyavegudde, theprhekieflangei cvadprising a
boc\i/‘)gslnlﬂramelal?,stﬁe Leec),(%lavﬁlv %rr]na}lt\plg .rflacacl o¥[§5§it% lgllleeoo%‘gfl,’:)thcte) ?r}a 1nge ac'é he

vegul de openi ngs vari es®in srze.
comprising an opening for the first waveguide, wherein a width of the body being one
wavelength corresponding to a design frequency and a width of the neck being one half-
wavelength corresponding to the design frequency; and
a shield flange associated with second waveguide, the shield flange comprising a

base and a wall projecting from the base, the base having a mating face with a waveguide
opening for the second waveguide, the shield flange being configured such that the mating
face of the shield flange faces the mating face of the choke flange to operatively couple

the associated waveguides, wherein the neck and body of the choke flange and the base

and the wall of the shield flange define an air gap.

2. The waveguide interface as in claim 1, adapted to maintain a coupling between the

shield and choke flanges such that air is passable therebetween.

3. The waveguide interface as in claim 1, wherein the neck has a quarter wavelength

radius.

4. The waveguide interface as in claim 1, wherein the neck is substantially concentric

with the body.

5. The waveguide interface as in claim 1, wherein the mating faces are each circular

or rectangular shaped to accommodate the shape of the respective associated waveguide.

11



8. The waveguide interface as in claim1, wherein a
vari abl e gap between the wavegui des varies in size
fromO.00" to 0.06". 9. The waveguide interface as in
claim1, wherein the air gap and a vari abl e gap

bet ween t he wavegui des function in a manner equi val ent
to atank circuit with a center frequency
substantially equal to the design frequency. 10. The
wavegui de interface as in claiml1l, wherein the air gap

has h - Wt N squar.e. cross sectio 1..Th .
6 v e AL PR A it | 3R SR Bladotrenitd fgnge i
cordftputddroiciegte iiechaiiod Guieirfoeietdiking fghokaflade and to create an

the virtual continuity representing a

e
elemﬁt%¥§ﬁ’i‘if ifa‘i)%ra‘é‘ﬁ‘é‘@gﬂ‘%gy {epkA%e) at es to a mat ched

fr equency response.
7. The waveguide interface as in claim 1, wherein the joint between the waveguides
exhibits over a frequency band insertion loss that falls below a predetermined insertion
loss level and return loss that exceeds a predetermined return loss level even when a

variable gap between the waveguide openings varies in size.

8. The waveguide interface as in claim 1, wherein a variable gap between the

waveguides varies in size from 0.00” to 0.06”.

9. The waveguide interface as in claim 1, wherein the air gap and a variable gap
between the waveguides function in a manner equivalent to a tank circuit with a center

frequency substantially equal to the design frequency.

10.  The waveguide interface as in claim 1, wherein the air gap has a.shape with a

square cross section.
11.  The waveguide interface as in claim 1, wherein a virtual continuity is formed

between the associated waveguides, the virtual continuity representing a matched

impedance that translates to a matched frequency response.
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