CAN END Cross Reference To Rel ated Applications [0001]
This application clainms priority to U S. Application
wOovbess380/ 979, 068 fil ed Novenber 1, 2004, therPenuUBs1085/039903
di scl osure of which is incorporated herein by
reference. Background of the Invention [0002] This is
a continuation-in-part of United States Patent
Appl i cation Number 10/770,791, filed February 3, 2004,
which is a continuation of PCI/EP03/03716 filed Apri
10, 2003, which clainms priority to EPO Application
Nurmber 02252800.4 filed April 22, 2002. [0003] This
invention relates to a can end and a nethod of
manuf acture of such a can end. In particular, it
relates to a can end which has inproved perfornmance
characteristics. [0004] Containers such as cans which
are used for the packagi ng beverages, for exanple, nay
contain a carbonated beverage which is at a higher
t han at nospheric pressure. Can end desi gn has been
devel oped to withstand this "positive" buckle pressure
(sonetines also referred to as "peaki ng" pressure) up
to defined m nimumvalues (currently 90 psi for
carbonated soft drinks) under nornal operatlng
condi ti ons before fai BANDPABSHILEERy 10 psi above
this value, failure of conventional can ends invol ves
| oss of the circular profile and buckling of the end
which, ultimately, |ead3ACHKGRE@USIDDON of the end
profile. Abuse conditions may al so ari se when a
cont ai ner is dropped or distorted, or when the product
fHhi n f h
(oo MEAE ‘EETOF IS SRR B8 DREBAY L $a5RIn nes have
tendepcyfof Inet sappxressnngezf by t ded é‘éﬂnaemmnmlghalss Taaditionaléyd the way to
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chuck at an angl e of between a narrow
and trw]suppreamongafttbe@aandn@s derthermesirpart lsmptua@mm fdgsired.
of the shell to the can body, the chuck wall is
deforned at its upper end by contact with an anvil
portion of the SYIMERYOERFHETDESCEOSUREBEY profile
provi des a very strong doubl e seam si nce the annul us
formed by the seam has very hi ghhoop strength and will
S oAbl Pt dolied RG0S & BHagE yPlekl BmpBiRation ransmission
line seetidrooarhptlsing\eeserimssof 411@00&RINgSTishiped £onduetbs portions.
provided to the beverage can end by the anti-peaking
or countersink bead. This is an outwardly concave bead
conprising i I pﬁgN curved
portion. In ?ﬂgEFg§§89§§§E§ﬁ?ﬁ?§nggg sn&gﬁls whi ch
are substantially uprlght al t hough either may vary by

(Bust Feaiirss andanBRaEes o e fiss PBura Wik ety JgS appreciated by

Yﬁledlhthé KR tihé RIMoWMd GstaffeddesBiasthRim whbibedd in conjunction
persdn@%‘élg O7|2 thgt the wdth ofgthe anti -g@nku ng bead can ’

with tbedr@\dlm@e\dhwlﬁree drawi ng of the inner wall of the
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optim ses the stiffness of the can and, consequently,
its resistance to buckling when attached to a can body
havi ng high internal pressure in the can. [0008] Can
ends such as those described in the above patents have
hi gh hoop strength and/or inproved buckl e performance
such that they resist deformati on when subjected to
hi gh internal pressure. In particular, the buckle
pressure of the end of the '634 patent is well above
the 90 psi can making industry m ni nrum standard.

[0009] V%llst hlgh hoop strength |s predon1nant|y
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around an arc of part of the countersink bead and/or
the chuck wall whereby the failure node of the can
wenag/oedzen seaned to a can body, is control | edpCBOS2005039903

whi ch the or each control feature conprises one or

nore of: an expansion of the countersink bead, a shelf

in the outer wall of the countersink, an indentation

in the chuck wall, and/or coining. [0013] For the

avoi dance of doubt, it should be noted that the term

"arc" as used herein is intendgd to include a 360 arc,

i.e. a control feature or features which extend around

t he whol e circunference of the can end shel

FUS] heri3.€2 is & w&mkebtimahdlagcbmhmtlctmmtcﬁrthe filter of FIG. 1, taken
s,not intended to be limting and the

along 86 Phag! Elfdck

k wal I may have one or nore parts, any of
fh nRIG. Beisld Greph d?ratt%HDMﬁ&a aé %rfuﬁétﬁfmbﬁrezﬂ%]foﬁan exemplary
control feature, such as a selectively Weakenedd rd
filter iragleongntatign, behéretthe despsmseshowsiadteraatienaf the 21 and 3" harmonics.

T o e A OB Y &t Pl Ry Ly f TEF Bout, showing

overfappetiobkdf&abuprRe condiRaIfIipES FIBYy4Bas @Cdjiegkmﬁmbﬁc end view of the
i ncreasi ng the radi al position of the outer wall of

bandpass danetlr 16G. RA. telkd 4Ceissranaphidepigtiag vsinaitigssohavenang odd modes
[ i or coi ni ng. Numerous

of prggaéglfcl: O%%Eg @Ctg{)hséﬂﬁ o ?’% %ﬁ&@r% ‘he scope of the
I N@gnt i PIG. 5 B laybagoft dmva&emete enibolirhent. of[DBadpass filter.
Usually, a shelf in the countersink bead will be in
the outer wall of the bead, and may be at any position
up that wall. Cearl eeD BEsH|PTIOR at the | ower
end of the outer wquY$ e{¥ect|vely corresponds to an
expansion in the bead radius. A shelf or groove may be
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pur poses and the thickness of the base of the
coldng erlsi an@dgmwledjf@mr fabrigatedis arplenard@nsssionling medium, such
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resoh8tor BRGRAERH c6ATURBHstrips eHanﬂeﬁt:@in e filter rmjdnse m@Pear due to the
approxi mately at the root of the seam In the

misraaieh in phase welaaidies iphthe een arkaddmasiess Halmnlar%zrr']%%oled lines, the
|

odd @'P)‘&# eR@L ?ngemﬁ’?ﬁ ﬁ%epemjﬁ%g@ohls%trienod@ﬁw #’J@Q@ﬁdé‘%avel along the

outef éd@éﬁ aftthemigrystiye comsled Useésgr cartiugtorastidps, wréletthe even mode tends

cers to control the radi al enetrati on d
to traebnegethe Gemdary]Inian w@w&mﬁe&ﬁefg QotHRRseS #@&W@ONCS of the
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nodd] Alntasr Mmplakyembbdmemtawsw@ted el IG® 1 andhta wiicrostrip filter 20
f eat re net ri aII one
compiiees ol sepaeted PrulafeEftuers 228 P8 wliRBrgpnnected by a
haddRIHES!c 'aﬁoﬁ R hs@fssidifinedectibh 30 NTRe &ERSHISERIH line section 30
P §looan
the arC length be anything up to 90 in order to
comamm—p@@ecauglemrasm@iorﬁ menfe &M%rnﬁmexemﬁlamemb%ment The

por S, 5048 SRR 188 B 5PN BB FBAgsmssion i

features, usually over at |east a portion of the sane
arc o f the can end such that, where the arcs are not
fully circunferential, the different types are
centered on the sane can end di aneter. For exanpl e,
there may be an expansion of the bead wall/radius and
an indentation in the chuck wall for the same or each
control feature. In this exanple, the indentation in
the chuck wall may extend over the sane |length of arc
as the bead expansion, a |longer or a shorter arc
Iength wi th the centers of t he arcs belng on the same
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The unseaned end includes a circunferentially
ext endi ng peri pheral curl including a cover hook, a
wa eaoioegspanel , and a radi used portion; a wal | PCT/US2005/039903

extending circunferentially and radially inward from

sai d radi used portion of said peripheral curl at a

first point; an annul ar reinforcing bead extendi ng

radially inward fromsaid wall at a second point,

wherein a line between said first and second points is

i nclined between about 30 and about 60 with respect to

an axial centerline of said can end; a center panel;

and one or nore control features, each control feature
secti@nm)‘cﬁmgrlsafscalsehmfeattermm'gcdrmiaustor;secbomﬁ ortlhmes 32 40, arranged in

counter i nk bead anpd/or the uck wher eb
2 Staggeren Bl HRIdRARRCTTRBR ta e f s Canhetgngue SBSW‘S are edge-
couqtléd SR RF ﬁ;geraﬂﬁ fteuARCE hane ?ﬁe %ﬁ)%hapgééér‘éhon of the conductor

eati Xxre conpri ses one or nore o expansi on of the
sectiooamrevides D ® ésadation. shiee fines 32HO notusie cmmldad tine plgions which are
cciaGSHS G s SRUTELTS S oL B8 s ALEH AT e ror example
line @@Hdltﬂibsaé‘ﬁh@sé@%ﬁt ¢ iR 6@8Haith find SEGhEAE34C of line 34. These
her ebet ween, said upper wall portion extending

overlamnmgjluye fsegments @re iapproxyorialy /s avavelength indength in an exemplary

rti qn |1y outwardly from said second
embﬁ@t‘i"‘t” %ﬁéﬁ ﬁggka?%\%gﬁ%%g?yl on preferably is inclined
or @2} er EadaoAGuctor sbeticibincllarisve easpztivaritshipedmpoetion 32A-40A.
referably between 46 and 54, nore_ preferabl %?Ibet

The %@@mdwﬂIWm&ﬂ p@tﬁ@ﬁlsleanpv'%tﬁnt%@"{ RAfabg! e fﬁtgﬁ axis, and a

h
van 358 B oM 38085 0L o oSS ph e Bihorton i s
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portion at a second point, wherein a |line between said
respbnsesis artdrneértma@bmohsmemters‘requelnwéas Bb@WBeImFKBo‘b)t dggendlng on the

ongL BB K G538 b o e SR 65 i o cptmices

whichHay Actiudlinh Hifferd@sdhty lehg e, Bdchusatheised nﬂﬁetteﬁﬁs tﬁ travel along the
sal d peripheral curl at "a first point and extend

outet dgesrbEthentousileq linerior aencUatyr STpsareile/ther@yan n@dséa'ads to travel
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odd hedes Iitwrethe st over Akl resaltf thenodeiang éverl muoet components
bet ween 46 and 60 with respect to an axial centerbl ne
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f
"CA912] T PEhYEy, TBE driRligthl bt PROSL Pk 21y Bbeonstncted i
micrbstripee Thésfilterdcdriprisesca suvstapiayeplabay dmlectnc substrate 23, e.g. a

approxi mately 52. The seaned can en Vi.n | | .
subsifge iHeh B LA A6 Sragraing ar-BRtaatenft flork spngigive ground
plang'lelg}érr% i§ Eﬂ'ﬁ’q?d Ot SASEPSLHMRE| U@éﬁtﬁc §ub§th:ﬁe| Iﬁ’é’r@ﬂhe ®Bttom surface

escri bed, by way of exanple only,
of theebebgirate 2B tm@ouduottwegmncrpﬁtrmmtr@@e PPU@!ZB]S %?rglﬁdeom the opposite
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beverage can end [0030] Figure 3 is a partial side
section of the can end of figure 2, prior to seam ng;
[0031] Figure 4 is a partial side section of the can
end of figure 2, after seaming to a can body; [0032]
Figure 5 is a sectioned perspective view of a seaned
can end having two types of control features; [0033]
Figure 6 is a cross-sectional view of an unseaned can
end illustrating anot her enbodi nent of the present

i nvention;[0034] Figure 7 is a cross-sectional view of
another enbodlnent of the unseaned can end; and [ 0035]
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hoop strength than that of figure 1, the buckle
failure node differs fromthat described above. Such a
W@ 206068384 s that of the ' 634 patent, shown forPCT/US2005/039903

reference in figures 2 to 4. The can end 20 is

attached to a can body 2 1 by a doubl e seam 22, as

shown in figure 4. Inner portion 23 of the seam 22,

which is substantially upright, is connected to a

countersink bead 25 by a chuck wall 24. The

countersink, or anti-peaking head 25 has inner and

outer walls 26 and 27, the inner wall 26 depending

fromthe center panel 28 of the end. [0039] Whilst the
sectidms @240 laodthetl/G pgtts 2@;( lﬂbilm ad dxpmplary emhodimeritstheftrace pattern

r ort.anc the overall integrity
may %%ﬁ@a%ﬂ%n%gﬁo 'HEa g'ci tﬁc AUESt he canfails under
ﬂ\ﬂireTﬁQ“ﬁH‘es@%ldcit?WinsJﬂﬁé’tcﬁ@s lﬂfaﬁ\@e@K/éM@diMdeVrﬁmes may be
ccasi on, catastrophic. Typical failure nodes

Compeosqtted rhys@derh@ng theged modsf travelingnathy IhaR exemelary fllter structure,

ine 88 B0 SRR R ey B8 STRBRDER: 4 PP

couple@hﬁé Ak dYdarndYeE & faltertdiel teadsto navaaamme\mfgésmf thé line, while the
s the inner wall 26 of the anti - eakln
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beak configuratio fy\nth a pin hole a he g&jx of. Ehhef'lt I
adjusting e elgrisical EABt of e querieausicouplas e SEiopgin the fitter. In an
exem %' Nenodit Parﬁgstof)f %@%Iﬁ;ﬁ%‘éﬂ Eél%at%'ﬂ |s[;9'@4@bd-r$§,ﬁthe T-shaped
icants aVe I scovere provi ding the can
portloaed SDtrie ahamtcomperneatlmn ema;abprwbmdmlt bulvaryog tthe deagths of the

n _en i's
coupligd 4765 A Tt S Aokitp Ay Barcl. o, yapriias’
pgﬁsurﬁGﬁ hen-2ef biepict hessvaridiopsinvaedigh Lﬁafi‘amfetérba‘or a microstrip
ak results in a failure node w thout pin hol
transme@mmgne Hmammmeotj@ﬁecbmeophesa:dﬁlqcﬁleSf@faW@r%veerhagd odd modes

oroneB10G 3 2ut ol 2oty P, AR P45 oREPRFAHAR AT Alon of ecoe-
coupled c@ﬁ@@bféﬁ%@@psﬂdﬂeﬁdﬂezl f@hfﬂéﬁ Ia@rmttfaosthpltmnalukzturs @hya stirface of a
forms includin wi thout |imtation, one or nor

dlelethésumtraiw%g e ponducprestERS CJ anNdyGRase g @ged.in Rafa"e' and are
space q(&%ég% 'sorl\s eé)t «Iﬁﬁg ?rgg?e JY@%EWZEG]C 4?1% subsfrate 23 has a
henghEH rFHG lae: |s<21 gre@hcshdmn@calndkam&phmvelbcmesé@othe even mode (ve)

appr oxi mat el e md 0| nt. suc t nt r ol
and ofamane (1) a8 a feetPp G ot ratied SBaandtori et Ebldfuyn.
Cﬂﬂ%enpn é?’%?@ﬁ?@arﬁ%uﬁulbho@en%d"?n@ﬁt ﬂﬁe fllh@r 2mé‘t@énuates the 2™ and
| der e countersink or he outer
3" hasmonicdes shown iD.FIA. slmeﬂhfvamgo@@ouhdfebamﬂ tehiectisun. d11Gnglis a graph of

sten 1S SRR By D58 o AP ShriE, i R Goepion. ovr

passﬁ’ﬂd ceﬁt@ie?i &0 B81zE With \hGRAtnal BaﬁdWmﬁ?whl&ﬂBta‘d@iut 2 5 GHz. FIG. 3
feature. gher up the outer wall, at ﬁ)e D reg
illustratgieen QW[@JBE@&IW%{@nﬁot@fm@eﬁum[lwgy (1,1 apd |nsert|on loss (S(2,1))

asafﬁp&ﬁ@%ﬁ@é r{cgfaj'h\%;esieﬁﬁ)é@& @ULatn'oﬂ oca H\éepgg/@g%ﬁlehormance is

the outer wall of the counterS|nk Thi s groove was

i deal Iy adjacent the handle of the tab so that any
failure of the can end woul d be awayfromthe score.
Positioning either side of the tab or, indeed, at any
position around the countersink was al so consi dered
possi bl e. The groove was typically about 8 mMmmin arc

| ength and was positioned approxi mately hal fway down
the outer wall of the countersink bead, in the form of
a shelf. Conputer nodelling has showed that the
prOV|S|on of such a groove resulted |n a fallure node
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focussed on a particular site on the can end but also
be controlled such that the can al sohas acceptabl e
whomkloessper f ormance. In all of these further tp¢BUS2005039903
cans were heated to 100F before carrying out the drop
tests. Exanple 1 [0047] Can ends were nodified in the
conversion press by expandi ng the countersink bead
over a 60 arc at positions +/- 90 of the tab heel.
These ends were then seaned onto filled cans and
dropped vertically, tab end doywm, onto a steel plate,
the sheet steel being inclined at 30. This extrene
test is non-standard and tested the cans for severe
depictdalimer i r3 wasatwe. usihg Agilsnt-suaS linear Birgletasrtool. This exemplary
staircase analysis and results are set out in tab
embogiraert of a migregitinfilepalar exhigitpwety Ipwirssiifter yityens mgétout-of-band

ctecl 4Bk LG 15 RGBT r i R0 Sl e poorphase o
over 80%% agitisé filt@bapidwieiak iHegrmedics indhie e riton lose charactenstlc have been

i ndentation site. [0049] Can ends nodified in this way
supprgeped.al so tested by pressurising a can to which the

| .
ST P TR ERAS7 g Eogp L 88 S5 iy et recucton
of size raﬂxelmarghbof miosemicTdwaee integidtéd opewitsoivbichfutitize multiple filters.
P pedis ek ardhtepisp can hesfiieRinkid 513 hauSAiSsl e type otner
than Wﬁ&nﬁﬁ?ﬂn 5eipling or copRRdAWAvEg@de th no | eak PS =

burst at the score Exanple 2 5:0050] Furt her
c[a‘r9] endéwotterexemptaryedifodidentis tllnetratadvre G o Whielz depicts a layout

o b0 0 SR oD SRR 8 159 758 anc se

veIocW eyMmPBeRsatfort RaesthsbicANine\sctien 390amheatarRasis$ibANAe séetion 110 is
in the upper chuck wall. These ends were then

arrang@@n@@ sefpenting s pesigh Pfdashape hendseqaply comupising edge-coupled

resonéﬁ e%‘ggi eel ab@l nglnlgp]% @8%"9’%5&#%2' %ngstﬂ% %sbgpg't hgor example,

condgeosectionst1si 2an a4 gire arour Yabdeelengtvie ekeciricsl ferfgtiF at an operating

standard peak and PS = peak and score burst 0051
frequany, BRI A AISRIRCHN RaEYERYEh SPRRCIERE! \é!ﬁﬁaﬁ'%f?'% %émha"'y conductor

d k {
soctdRUFTY AP e THHs UBldne N1 QLY B, of concuctr
sectiawsplis 148, aved plovides thasecelarity phase ggmpeasatiarmi Bhe Iengths of the V4
nat,j on of tri r,and chuck wall indentati
waves9ialh Srciomane b Agfibbed EProfidk Phash yslasty SRy tsndtion. The fiter
100 c%ﬁ%@dr%@r@'té&‘i% rﬁﬁ%@émb ®r %ﬁrphh@%ﬁbx%@leﬁnﬂﬁ eﬁémdar?fé)assband is
his way were al so tested pressurising a can to
200 M\H-Izclantemed@lhd 8ﬁa§H§earred (" searred end test"). These

| o e ool Bk 2R Bl g o specivc

embo‘éi'irhént‘ikrtﬁl therehtioh | varipas addificitions apeakianges thereto can be made by
addi tion, 100% survived testing w thout I eaki ng on th

persopsakillesciat therart wbp@wewlmér%m seoRe andisprBwithe invention as
t f trol feat
aefindd By 4 IBIG RS o1 Peakct ree ot | ur e node. i s

dramatically inproved. TABLE 3 (Bruceton staircase
test) TABLE 4 (SET test)BANDPASS FI LTER BACKGROUND [ 1]
Most microwave filters built using microstrip

transm ssion |ines have a tendency of not suppressing
2nd , 3rd and 4th harnonic signals. Traditionally, the
way to solve this problemis to add a | owpass filter
at the two ends of a bandpass filter. Physically, this
makes the filter structure bigger. Electrically, using
| owpass filters increase signal |oss, and the
suppression of the harnonics for the nost part is not
as good as desired. SUMVARY OF THE DI SCLOSURE [2] An
edge-coupl ed filter includes a phase velocity
conpensatlon transn1SS|on I|ne sectlon conpr|3|ng a
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m smat ch in phase velocities of the even and odd
nmodes. In mcrostrip coupled lines, the odd node

wo caembssf ast er than the even node. Al so, the pdDUsI®039903
tends to travel along the outer edges of the
mcrostrip coupled lines or conductor strips, while
the even node tends to travel near the center. In an
exenpl ary enbodi nent, to suppress the harnonics of the
filter, a neans for equalizing the even and odd node
electrical lengths is providedgs [ 1 1] In an exenplary
enbodinment illustrated in FIGS. 1 and, a mcrostrip
filter 20 conprises spatially separated input/output
(1/0 ports 22 and 24, whi@AIMS connected by a phase
vel ocity conpensation transm ssion |ine section 30.
The transm ssion |ine section 30 conprises
edgentGouRimgdiesonator el ements 32-40 in this
exenpl ary enbodi nent. The ports 22, 24 are positioned
along a filter axis 26 in this enbodi nent. The

t aqﬁph i iele rises a series of

aﬁternaFﬁ%@mggﬁgﬁgggé*gg%ggg@@ggp'Iines 32-40,

aaffisstdeputioutpustl/Qgmore(R2)f f set manner rel ative to the
IS 26. _The conductor sections are edgecoupl ed

filter ax

a?sgﬁom;thEQQK?%E frequency band. The spatia

S o .

S5 O] PP e 92 D 5 Bt
first I/Paart amd thendedondrl€O pditasad transmissiordinerstictign coopirisig a plurality of

parallghfaled hiduonBOnBNL EEAL) F7AE B siahaCsauiling bpween atterate

cond R4St aps a |ine segnent 34C of |ine 34. These
over | appi ng |ine segnents are approxi mately wavel ength _
ithe pbasg Melogity compensatiory trengdisisiasnine section epeprging g plurality of

shan SIS LBha TR Rl R oo moce o

even RRyde @’OPabQN@ sighar ébrhpbnérg. portion oriented in
parallel to the filter axis, and a transverse stub

oriented perpendicularly to and bisecting the paralle

| 60 POLL] NG, I . _ ]

199 90 S USCRIETT, SFUATRIN Siffog BRfaRBMBbRnS are T
shapddpontivhs iand haved fiisboomdudtdvdeg cantlia transseskei stub §32)B-408) oriented

a transver?e stub 32B. The directions of the
transyerggly e (RN 8% 32B- 40B alternate, as do the stub

| engths. The filter response is symetric about its

center frequency (as shown in FIG 4); depending on

t Be Adittgt lacobrdihg ta Glaive 2, evhgrainctheptradisvarse stuthof said T-shaped

. transyerse st | engt hs may be optim zed, which may

po”mpégﬁﬁqs§ﬁmﬁﬁﬁggpent stub | engths. Because the odd node

tends to travel along the outer edges of the coupled

lines or conductor strips, while the even node tends .
t 6. Afilies pcerrging tecanyeafidaims hd, whereip the plase wrleciiepmpensation

nansl BT Sadiory R ERR g Brhisdod IAKREEHORY La anc

even node conponents propagating along the
transm ssion |ine 30 arrive ?% the qutput port in
e

phaddilter aaorging o.amyAT&rgims e Whermin digehrseyelppicompensation
transl&dion ﬁWé’sé’(ﬁio‘ﬁqg%tétHPﬁrffsé&‘oW. crostrip. The filter
conprises a substantlially planar dielectric substrate
23, e.g. a substrate such as alum na or duroid having
a substrate height h. A conductive ground plane | ayer
25 is formed on one surface of the dielectric
substrate, here the bottom surface of the substrate
23. A conductive microstrip trace pattern is formed on
the opposite substrate surface, in this exanple the
top surface. The trace pattern forns the
conductorsections 32-40 and the I/O ports 22, 24. In
an exenpl ary enbodi ment, the trace pattern may be
fabricated using photo |ithographic techniques. [14]
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over 80% of the filter bandw dth. Harnonics in the
insertion |loss characteristic have been suppressed. |

wa Zjoosszeabodi ment of the filter is very conpaetT/US2005/039903
resulting in significant reduction of size and weight
of nobst mcrowave integrated circuits which utilize
multiple filters. [ 18] This filter architecture can
be inplenmented in a transm ssion |ine type other than
mcrostrip, e.g. in stripline or coplanar wavegui de. |
19] Anot her exenplary enbodinmgnt is illustrated in
FIG 5, which depicts a |layout of a hairpin filter
100. The hairpin configuration conprises |I/O ports
102, 104, and a phase velocity conpensation

ShoR ey aedreieads PRRGEA RS Sl el (8 ese ety fPmeensation

Uan&ﬁ%§ﬁﬁ9ﬁ@sﬂﬁﬂgﬁcoﬁﬁﬁﬁe§0”pr'S'ng edge coupl ed resonat or
sections and a T-shaped portlon di sposed in the

& BisteLtricoubsirataiP3) having ficst @andssasondmpposed planarsusfaces;

d
o SN RIBHE (80Tt el Ry RE At GRS BRI D 1 o1 i 1
a5 P e A | RVIUPRRN coh@torS forhed wn abedsedord dietddtiasurface in a

118, 120 are edge-coupled. T- sha ed portion 116
staggerenraseangesteny agUL 3 hagat Wler s yithigapsibeiwegngnds of alternate

conou Bl B P OF R0 ROBEIAY o NoTh scct T ons may al 0

adj usted to provide phase velocity conpensation. The
filter 100 can he constructed jn n] r ost

r
stri Py ifiker acsPradingntl @ny Apresedingl & pa\gg@pgmj §aid pfipse velocity
r flon velocit
compofiEatBRTIE! S4h18h nrofine o mperSpidh 10140004 ModeaprpagBton velocily
whichésrgretiterthas af evéremodeegpropagatioravélocity. nodi fi cati ons
and changes thereto can be nade by persons skilled in
the art wi thout departing fromthe scope and spirit of
Ef‘eA'flﬂéneéEddP&nazo day 'pF@iédmg élBl@n fvﬂiéréw Wgmonics of a response of the
ai ms 1S clained . An RF bandpass
filter afré stippresised biytsaid phase velogity aompeasaﬁlqmtﬁam@msmn lingy ggction.
port (22); a second I/O port (24); a phase velocity
conpensation transm ssion |ine section (30) coupled

bt wemitersiclrding &8 ahy Présrdingodirh hwheetosdid filter pofree of low pass
said transmission |ine section conprising a plurality

filters ot spidrfist and seeMkUOIMtBuct or portions (32-40)
arranged for signal coupling between alternate
conductors; the phase velocity conpensation
t f@&nAriltes hocordimetosaytdf@lainmThiG, sihegeia the traabirnissiarf line section is
shaped conductqor porti n for phase velocity
a"a”@%hﬁéﬁBﬁFP@ﬁxﬁwnggﬁ@dt 6E odd node and even node
propagati on signal conponents. 2. A filter according
to Caim1l, wherein said shaped conductor portions are
Tshapefilteroacdondiag 2o Claiw d Oa wherein the rahaped rcanglyctosmertions (116)

transver st.ub 40B) 0 transversely to the
are arfanggd |peLZ%e§dst$hq E@‘.fp'Q&QQ 'aﬁ”ﬁ’égﬁo Claim2, wherein
the transverse stub of said T-shaped portion bisects
said first leg. 4 . Afilter according to any
C12i Adilter 3ccardingdp@any 19 Cf!ﬁ15§e1 5eWB@FQ”§/S%'Gr?@é‘ﬁ@ﬁﬂ"@ﬁmons (32-40)

are arf R bElRockdt APt Sud R e PakbRog Po. O

1-3, wherein the phase velocity conpensati on

transm ssion line section is a stripline section.6. A
filter according to any of Clains 1-5, wherein the
phase vel ocity conpensation transni ssion |ine section
conprises: a dielectric substrate (23) having first
and second opposed planar surfaces; a ground pl ane
(25) formed on the first substrate surface; said
paral | el -coupl ed conductors forned on the second
dielectric surface in a staggered arrangenent about a
I|near f||ter aX|s (26) mnth gaps betmeen ends of
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