8392- 12480l b Agpt ober 2006 -1 SURGE LI GHTNI NG PROTECTI G\‘l%bﬁgr%’s
invention relates generally to surge protection and nore particularly to
surge protectors for hardware receiving signals via coaxial cable. 51t is

wel | known to provide electronic devices with surge protectors, [|ightning
arrestors and bypass circuitry to protectlthe devi ce fromsurges on the
power i nput and signal input. Surge protectors, lightning arrestors and

bypass circuitry are shown in Jones et al, U S. Patent No. 6,236,551B1,

i ssued May 22, 2001; JonesSURGE MGHTNINGRRATENFIOR NRGICR7, i ssued

Sept enber 5, 2000 Jones et at, U S. Patent No. 10 6,061, 223, issued May 9,
2000; Knoedl, Jr. et al., U S. Patent No. 5,987,335, issued Novenber 16,

1999; Zahlman et at, U TFhis Ratetivn dbiespeA&3U lsur dgclﬁélﬁﬂﬁdu&?élﬂt}ﬁéref’ 1999;
Joulie et al Pat ent No. 5,875,090, issue bruary 23, 1999; Grard,
U.S. Patent R%ﬂcuiﬁ%tﬂ Sstgg Pr?t%%@mémrre@mwgsnalmgwawaale:rabm U.S.

Patent Nos 5, 790, 362, i L, S. Pat ent
5,790, 361° i ssued Augusy ST ?\g%@&’“@a & tefiropil 8 ‘ieS“Uh@“ﬁ?aW%tﬁfwﬁo
5, 652, 690, i Jightdng alirgstcﬁg and@ﬁaﬁss ﬁfuu[tﬁgkﬁv\q&ioteeﬁthaﬂew&é fPom Haieenbn iR éaower

5, 283, 709, |ssu d Febr 1, 1994; shi, U S. Patent No. 44, 441,
i ssued Febr udP8F f‘?d S’E@é i Frge 123'(’@09 iéhtnlwoarre@toawdéwas&cs@uw are

Decenber 4, %ﬁ%lﬁ%ﬁé&yetkﬁ% sPafeRingG, 2 gﬁé‘}ﬁ’l%ﬁlﬂ'ﬁéﬁﬂwam ?

Block, U'S. Patent No. 4,4 637, iSsué
Pat ent No. 2@:4].85BatgatNo. |6slsh§éa70smu@eptbmbeﬂ9Qo;Biomsm a@t U, Patebt So.

5069, 8580 | SRl elyoie MG6% 2000 RSl dp o of . Sphee NG, 98@‘%@%@%6“ N°i

i'Ssued May 4NotRifiber 3, 999BVahlshh or 221 €Y. Pt 8, 65 21%61ssﬁe%15(g&9b4¥§* ch 31,
1970; Loy, U.S. Pa tent No. 987,575, issued Januar Nar ans

et at, U S. PEPBApukigper af, H:a%P@tthps%&?aﬁO%ussbedF@,rumzz 1999; Giards UeS. al .

" Pat ent No.
U5 Patent M BTN N8R R0 ool RSest o2 (o PR ERb S0,
("Jones  223%)790:368) 1lsmetllm@hst4; N%08] MEREHhPEILS afend No! £790 AT ids¥eCAugRE ENt S

i i nd continuations thereof and theérefore provide the
| Is:lfnlgl glgsﬁ] osg 599%'1'%“553 fesolpddritatent NowS £58 Afdstued Jﬂ@ﬂ%h%?c Shirdkiames

ot B3 PP S TR a8 QoS e T RS 0. PLEIR
4,644,441, ISSlled February 17, 1987; Cline, U.S. Patent No. 4,486,805, issued
December 4, 1984; Smith, U.S. Patent No. 4,447,848, issued May 8, 1984; Block,
U.S. Paient No. 4,409,637, issued October 11, 1983; Franchet, U.S. Patent No.

20 4,355,345, issued October 19, 1982; Bitsch e al., U.S. Patent No. 4,314,303, issued
February 2, 1982; Miske, Jr., U.S. Patent No. 3,663,856, issued May 16, 1972;
McStrack, U.S. Patent No. 3,577,032, issued May 4, 1971; Stetson, U.S. Patent No.
3,504,226, issued March 31, 1970; Loy, U.S. Patent No. 1,987,575, issued January 8,
1935; and Narans et al., U.S. Patent No. 1,430,674, issued October 3, 1922.

25 Jones ef al., U.S. Patent No. 6,236,551B1 (“Jones 551y Jones et al.,
U.S. Patent No. 6,115,227 (“Jones ‘227”") and Jones ef al., U.S. Patent No. 6,061,223
(“Jones “223”) (“collectively the Jones patents™) are a family of patents issuing on the
parent and continuations thefeof and therefore provide the same disclosure. The
Jones Patents show a connector for coaxial lines having a capacitive element and a

30 spiral shaped inductive element designed to provide lightning protection while
matching impedance of the incoming line. Thus, it is well known to configure and
design connectors to match the impedance of incoming lines. It is also well known to

utilize inductive and capacitive elements in a lightning surge protection device to tune




mat chi ng i npedance of the incoming line. Thus, it is well{kpa¥BedR06
configure and design connectors to match the inpedance o1f I ncom ng |ines.
It is also well known to wutilize inductive and capacitive elenents in a

| i ghtning surge protection device to tune,11 Cctober 2006 _2_ the
connector as shown in the Jones Patents, Block and M nich. Such devices use
i npedance rihg edrinpgior ascihnivg i ShesfoneshRetertts) 1o cknpeMinidhu Sueh desicende

capaci tances_o t he vyarioys.conponents . and structures of the connector,
Shen-t akon PBElE Mt Gt GRARS BRRkR 1RRPeC bttt Srdtrmeairee s+ he
transm ssi QRe Vdrlifis cOmpbrients dndl stricteRRBE HeQDnned@IVRUE takStfIpc@BY eLisit
typically include nultiple parts requiring calibration an tuni ng and

of t en i ncorthdsamecharagteristie impsidorcens teoimisindsstandingds evhibthyit issohnéotries .

Summary of i L . he present inventi onpri.se one or
nore of théJI leegf;a{, ng&ng C%gb%?%g@égl%%e }lfrtlllgfel poarﬁ]tg r?qr]i‘él?‘go‘fa%%%f’flﬁﬁ? ni ng surge
prot ecti on tadug sl dfsen ipc@pordedind BiterisbreSir mhfali&z@edmwﬁlﬂﬁ]&éwlﬁiq@@ﬂ assenbl e
yet provides |ight 'ing surge protection while remaining transparent to
transnitt e UBIERROENVERIO cor dance with a first aspect of the present
nvention, there is miVisfas o dYpASCRNG AL LohBisetnld Aho LERE Vi N9
device configured to recelve signalfs Vvia a coaxial l1ne having a signal
carrying i deléwing fetaesoracogrbinaidesl therdofr Adiphthing airge ploketisn dgecgisot ect or

conpri sing:._an,inner. conductor exhi biting a, capacitance,, said inner
conduct or Béqvﬁ%f‘dgg?ﬁlf ﬂﬂ}pg‘?jtof‘%?n“gfictt‘%ﬁﬂ%ﬁ%e%feﬂfﬁ’ép‘i ?ﬁﬁl’ﬁn@goﬁwg%e coaxi al
line; an @itedtion WHKGEARinHSRASSRIO Handiited Repiat ed from the inner

conductor, the outer conductor being configured for attachment to the
outer conductor of t leassordaned with adirst aspestibbthe presomttievantibngheretis i cal | y

insulatin i;nner conducter fromthe outer. conductor; and an inductor
el ectri calg P éoqg%er‘li nn‘lesg{%3 P rB%?\%@”ﬁ atsh%lgl} ’f?ﬁ%‘?’l“@df?ws €8t I%Ed){oﬁgce%ﬁlg‘i‘als

conduct or, vixai ghakiatilied Kdvitpoy §ipshl @ARyiAP Ghried hikerdng 3 Erdurdkd 86Retoddaciohe i nner
conductor and an opposite end sol derlessly attached to the outer conductor,
wherei n t H® SUFBFUBPISEIOT pRIMBIERIRE: san inperetondenten axhihitingviicapasitange.snidconduct or
end and a i I i duct or. angd,,out er. conduct or
ends. and it cordhABESER BGIRRED: il AR, ST Lirf Bl b i AL
concent r i cambueiut candictogdispabied abordxhs irdGkited ffuth Hikdand cidhionsH ineauteral |

defining a ho] e eﬁt_endi ng through the surface and the o
conductor being configured for attachment to the outer conductor of the coaxial line;

(C

insulating material electrically insulating the inner conductor from the outer
conductor; and an inductor electrically connected between the inner conductor and the
outer conductor, said inductor having one end solderlessly attached to the inner
conductor and an opposite end solderlessly attached to the outer conductor, wherein
the inductor includes an inner conductor end, an outer conductor end and a coil
disposed between the inner conductor and outer conductor ends, and wherein the
inner conductor includes an exterior surface concentric about a longitudinal axis and
includes a cylindrical wall defining a hole extending through the surface and the

- longitudinal axis and the inner conductor end of the inductor includes a bent portion
which when inserted i_nto the hole mechanically and electrically couples the inductor
to the inner conductor.

In accordance with a second aspect of the present invention, there is

provided a surge protector for a signal receiving device configured to receive signals

‘via a coaxial line having a signal carrying inner wire and a grounded outer conductor,



| ongi tudi nal axis and the inner conductor end of the ind | es a
ben? portion which when inserted into the hole nechanicgfﬁg&g%%QkMg

el ectrically couples the inductor to the inner conductor. |In accordance
with a second aspect of the present bpvention, there is provided a surge
protector for a signal receiving device configured to receive signals via
a coaxi al |thasumgapIoigrter comprisingcan inpemegniner exhibiingm capacitanoersdisd out er

conduct or, 6. =24 e sur.ge protector co i Si ng: ,an i nner
conduct or " dberPpAULESr veiikt onBdel 6 SUPHRoR PP Sl aRB SR BBt M gur e
for attachnaillinhér dohéudidtrigtluding @ faét doh@udtaraavinle ol win€end &l plheNer conduct or

including a first conductor having a wire end and a plate, a second
conduct or HE¢9HMoRdeRten hayingrrdexing ead gnd e @lategad a diplestrieportien pesigums

configured ' LSt . conduct or
to capacit itstgf)a)} 'énﬁ e; {r}r%gﬁa\éﬁ%fta{ﬁ?g&k%%%38%%%@}1&2{ t%acr?gy(gté?:egig&gonduct ors;
an out er canehhetioallydéomplrshel firstbodisecand ?mmuﬂom‘; aﬂ oﬁtrer)mrtdluetﬁr dispdssedondugt or,

t he outer conduct.or [ copfjgured or attachnment tq the ouyter conductor
of the coafﬁ%gﬂlt ﬁ“flﬁ%ﬁuﬁjq%?fgg?lattﬂ?lﬁlgﬁﬁqoé‘ﬁp%{?r= the %?rﬁpﬁ‘élfqt‘gf%eﬁwoé i2Wgdt he i nner
conduct or  ffsPsRachifeRUb e ARAMAIRKor GFTSE aﬁxianﬁﬂawsrula&n%%éﬁa\fel y coupling
the inner conductor and outer conductor, wherein the inner conductor

i ncl udes arelasfically drsulting gheanoerrronduatérdran thet outerlcondpicterdamban agudomnd

i ncl udes a.cyl.i.ndrical,. | .defini,ng a | e extendi ng,through the surface
and the. 1 dngEY e inEthe i dme rngu iR f SRS BT | o whi ch
when i nser teafduciranclidis ah @kRriGEalraRE eaddeltrRNBofl Lohfinfidl ¥x& aH@! es the

i nductor to the inner conductor. In accordance with a third aspect of the

present i nieHedesa cylindrical wall dpfining ddelecxsandye throvge dheowurfhes and he gnal
recei ving Bey:2 -1 gured. Y ' | S, V] xial line having a
signal car ?@l tgl&ln%ﬁégrlg %\Aﬂlrtgg5%1@6%?%%“&%%%ggg{&)togt}onc‘g%ﬁﬁcﬁ%gr 1 nsé]ft?fiemg%r ge
protector deipié sictlgmically iand elecigionithcduplesebeindiétb® tBe BapA&Indasee, said

i nner conductor being confjgured for., attachnent to the inner. wire of the
coaxial line, said MhARSPTEERcYED 3 thirdaspgel A dhapressat Bvestions theraise

Concenty < oA Akt ol gl ot Bl F ol By,
- an out er conrductagial Hhshosegla sigoaltcaapingiinsy dteesid fargrourided outenesnduenduct or,
the outer ?l%ns%ygcetp%tegt%i' ¥ gr?s%glga%rlglger fcgrrldu%%r%gl%gﬁgg at c%patlcri]‘gmgelf tsz?i!i conduct or
- inner conductor being configured for attachment to the inner wire of the coaxial line,
said inner conductor including an exterior surface concentric about a longitudinal axis
and including a cylindrical wall defining a hole extending through the surface and the
longitudinal axis; an outer conductor disposed about and insulated from the inner
conductor, the outer conductor being configured for attachment to the outer conductor
of the coaxial line; insulating material electrically insulating the inner conductor from
the outer conductor; and an inductor inductively coupling the inner conductor and
outer conductor, said inductor including an outer conductor end, a coil portion and an
inner conductor end including a straight section adjacent the coil coupled by a bend to
a distal straight section, wherein when the inner conductor end is received in the hole,
the inner conductor end is flexed to provide three points of contact between the
inductor and the inner conductor.
In accordance with a fourth aspect of the present invention, there is
. provided a method of manufacturing a surge protection device for a si gﬁal receiving
device configured to receive signals via a coaxial line having a signal cﬁrrying inner

“conductor and a grounded outer conductor, the method comprising the steps of:




of the. coaxial line; insulating material electrically insubgbpddGohbe inner
conductor from the outer conductor; and an inductor inductively coupling

t he inner conductor and outer conductor, said inductor including an outer
conductor end, a coil portion and an2pd nner conductor end including a
straight sectign adjacent the coil coupled by a bend to a distal straight
section, whidPEAmeMdmulaied mArcondear e ahit insulpdegpartion poppleddoriol e,  the

i nner condugt i i r ' f .CO . bet ween
t he inductorﬂ%ﬁg&gIgipﬁgg%ﬁg%ﬁgﬁ@#%¥hg%ﬁh§%§§¥§%%£%§W$Fﬁ&éﬂ?%§%@ﬁgaspect
of the pregentivingdevite, and atémened insslating puitidadoapled tdwskcond smmuttact uri ng a
surge protect a _Si ceiving device co ured to

: T ane el o
recei ve si gcr‘?ﬁhglﬁ &V%ec%&a%ﬁé? the lﬁ’g‘gﬁar yotprof ticgpgriat ??:y??lagﬁlrf%ﬁﬁér
conduct or - aRebrl BhAWAIS Beitl c8FacRRRAAMuPled; Haeidg&?gt Qﬂﬂd&&&@ghﬁﬁd}ﬂg {119)9’0 st eps

of : 11 October 2006 -2b providing an Insul ated 1 nner conductor- having a
first insulcmpagenbonicr oenduoiep kel companetftiof sthichon dofiguredctonficlgdered t o be

coupled to i carrtyin nent. of the signal .recgiving, device, and
a second i r?%ﬂli%glg%gmﬁ%?ef%oq{g@gﬁﬁ)@rat g Sgcoél_élc‘Bﬁa?tgﬁﬂ?ﬁt&né ‘?rEIBr?‘ﬂflgur ed to be
coupl-ed t o cohfgirader cotplRAdy eiesth&@icollpen&RdX tR ovkdrRBndiicddrlodd doddposfl  second
conductors being capacitively coupled; providing an inductor; providing a

two conpordREtcheansuciopbeing contigusrdiobgepupledhto of owpi eonductorcafithe epariadl t o
include a ' ' L: t fir and second insul ating
portions t%@@é#%ﬂgzyﬁﬁggﬁ ?%%ggéﬁgg&gﬁﬁg%%mﬁ%(?H%%%P%%gmgﬂﬁﬁgﬁgﬁﬁm t he
out er conduedetving devéces anpeingtic finf inoulhiig satich 6f Mk iRelang aaaidogdugs to be
coupl ed to.an outer cgondyct o(£ of the coaxial |ine and the other conponent

bei ng conf iYAHEraVEY BE2 seleriedena of the epmpangnisiof theoutsrgraducterzelestiirally devi ce;

‘inserting tchgneiih, ﬂleiiﬁlﬁié{cﬁ‘tbie@%eﬁﬂ{etibﬁg%t&fl irﬁa@?cdﬂ&'ﬁ?ﬂg?%r?@t[h% @&%&t{efggﬁéj%t or

into the cavity of a selected one o e conponen e ou conduct or ;
el ectri cal Ithe componerss bfifpctohter cordinctony intretingedhe stdvadiimsildtag@drtioanditheconduct or

oD Lne el el AR Shon IS, SORPRRSDLE s O L Sopductor. nser (i no
cavity of E&ﬂ&b&%’ou?ﬁr’f@ﬁh@%é cOhpbRE RS outEPRAMELEE wh {HeHhdrhe two
conponents of the outer conductor whereby the inner conductor Is
‘el ect ri cal kyndugtoniisegleatri¢allyrinsubated fromuibutiindicyivelywphipldd top thet dwterout er
: ;ggd;(r:]t or, C(\)’W b oir,r{lvﬁerzle(::’m %eoﬁ/riogﬁgd %n%gt%}' Prxrcluidgg L,Illj g’l%%l’ gorxlldiugtgle tgndC EglradalfllCt or end

outer conductor end, the provided insulated inner conductor includes an inductor-

recetving hole, the selected component of the outer conductor includes an inductor-

receiving hole and wherein the coupling the inductor step includes the steps of

inserting the inner conductor end into the inductor-receiving hole of the insulated

inner conductor and inserting the outer conductor end into the inductor-receiving hole

of the selected component of the outer conductor.

Disclosed herein is a surge protector for a signal receiving device

configured to receive signals via a transmission line includes an inner conductor

having a capacitance, an outer conductor, insulating material electrically insulating

the inner conductor from the outer conductor and an inductor inductively coupling the

inner conductor and outer conductor. Illustratively, the outer conductor may be

formed of two components that are coupled together. To aid in assembly of the

lightning surge protector, the outer conductor may be formed from a case and a plug

that is frictionally secured within the case. The inductor may be solderlessly

connected to the inner conductor and the outer conductor. The inner conductor may




outer conductor end, the provided insulated inner conductprqaipgl, g8 an

i nductor- receiving hole, the selected conponent of the outer conductor

i ncl udes an inductor- receiving hole and wherein the coupling the inductor
step includes the steps of inserting.the inner conductor end into the

i nductor-receiving hole of the insulated 1inner conductor and inserting the
outer conductor end into the inductor-receiving hole of the selected

conponent of ,the @uter conductor. Djsclosed herein is a surge protector for
a signal rd8@ps %ﬁrs 8?/1?@8&"%%%%?’@@?%&86["8” 8‘8&“%"%1? 2fl- sD\?Feﬁtr& transm ssi on
l'ine i ncl udggedl hayRparaRMH! s EondiBiiid YWhrilof BBAGHE 8684 cHAuBHeLr conductor,

insulating material electrically insulating the inner conductor fromthe
out er condutténm. akhe dielestriel metesial map be injeatiop melded forthe fitseand seeend conduct or

d : ' h d be f d of
fvo conponcarate@poroht HEERY Bitiueiolr B8 S8R E R ptfor no T ©

| i ght ni ng sunfigurpd af @ap onto théeordutef pEHIBE CHRErARMI D theldE6RE: ho@idha case
and a plug that  is frictionally secured within the case. The inductor nay

N

be sol der | &&%Rertiallyrfnsensutite He ding and proend serslustosy tognerherigalbisesuredanduct or .
The i nner Jaly[Vi ?ag% 1 : e Ll 0 ctive
portion angga secgﬁ) coﬁdﬁggﬁégaﬁgp%ggggnB&SFé%@?*%Hﬁ%@F%%|a%a%§§g§éparate
the first odtdbeinsukatipgntatarial forthenfitsh end scwond cenindtivgd pordonso fedmom The
dielectric.nap&n%ﬁ% naxﬂﬁg injectign nolded to the firsy and second
conduct i ve 31 RRer SO dycion modyle. ¢ Sylgtingymatergl may medpadiaste di el ectric
portion  confianp ashidral ﬁﬁﬁﬁtiﬁ@itfé_ﬂr&ecoﬁ@m%?thioﬂ%&{}}lﬁ{ésqutérlcbifcﬁg'i&t i vel y,
the dielectric portion may partially encapsulate the first and second
conduct or s 2pda gecond msokiting material wsulating thersdemidaoaductiye pbrion fibhetldi el ectri c
mat eri al inl.ection nol ded sinmultaneously wth the insulating

mat eri al P§¥¥£§@¥$¥§§ and second conductive portions to forman insul ated
i nner conduct or nodulTe.redike absefblPddsROHERIRY cBAIUTRY nhdYGhilbge 20 T 1 T St
insulating material insulating the first conductive portion fromthe outer
conduct or  inggtogTecsivdrghaln fearmed ithegeinde saceine aipestinnafithyindheiosbemsito
conductive portion fromthe outer conductor. To reduce assenbly costs, the
i nner conductor may include an inductor-receiving hole formed therein to
receive a portion of the inductor therein to




11 Cctober 2006 -3 electrically and nmechanically couple.ﬁhﬁd%ﬁggﬁbgr to
the inner conductor. To facilitate solderless connection o e 1 nduct or
to the inner conductor the inductor may include a bent portion which when
inserted in the inductor-receiving hgle is deforned so as to generate a
restorative force acting to couple the inductor to the inner conductor. To
reduce the cost of manufacturing the surge protector, the conductive

portion, case.an | u ach be cast. Disclosed herein i et hod of

manuf act ur ieE%Ct%cagﬁrag%n%’fg%%%aﬁ?’(’fﬂuP GLAE ‘?Ctelrht_g PR LOBIET s'llse(ééf; "Steps of
provi di ng anldeflgst cohesttio BEtheGRNGUE 1O the iAfer coR@itedr@he MAGctaNmAY iRudenduct or
whi ch are assenbl ed. The provided insulated inner conductor nmay include a

first insulaenhperfen thisk weanginested dn terindugtorgeeriving bele isdefoimags sopstto be

coupl ed to r%ﬂ ﬂ:rhaljgstgﬁd'ﬁ(/é( k18 g&ﬁgg@@@jd)lé;{heti};&cﬁrggﬁlg &érfe(f%hgdu%g)rg ﬂg\/i ce and

a second i atin ortron coup second con or conti ed to be
~coupl ed t o rediseithnast cfanshudhcouringf the berge paxéadr, tHerendudiee poitoh, elelasecond
conductors _nay be % pactively coupled to one another. The provi ded outer
conduct or ﬁ’é@g%‘éyﬁac aonponent outer conductor. Each conmponent of the

outer conductor may BscIGRAHAH 8 hOnbd'6f MelfurActhAYd § Yurpl pRTkdgy ! €Cei ve one
er e|¢1 an S con?

of the first and second insulating portions t igured to
coupl e to tdewicet he methed cnmptisefthe stepsoeftreevidingad intutated iGner wadpaoean  of

outer conductor may be confiqured. to be coupled to an .outer conductor of

t he coaxi alm(hch’é an ﬁ'éo'étfﬁ’é’fi?%%‘ffgﬁhﬁfe ?Fﬁ?nﬁlgfl‘cgh‘f P IESBF%@[CIHE_?}'upI ed to a
ground of tcheduwtdady €168 ¥ FRE ifdaMkaE portidd cbiipled td NEHL 8dddastopor tion of the
i nsul ated i nner conguctor may be inserted into the cavi ti;u;f a sel ected one

of the corpefigiedtodic qonpledin @sigodmauyingreomPhacit o thetsignaheegeilvimgcoupl ed
oot L 2sreA R B1Rdpd BRGR GRS SR SRR GRS BBt ¢ e

conmponents O con or. g

insul at ed icomsled wahe itiepeondaytobef thi B6diilathel The fitfand 6ohd ceiducldes ot her
conponent of the outer, conductor. The two conponents of the outer

conduct or Y BSeaRIFAEI FOUMES Epgnaaeticnnhe protsigd osler pandugiosrayibeal | y
oo, 58 n AU O GRS oA e,
mechani cal kynfaguied todpdodd a vality stzed pb raegive bae 6f ths firstand sedoad idsalatihg second
o nductor. pgrr’g%ng ithre?éin !dI?(F i%lcgﬁgignugred to couple to the other component of the outer
conductor. One component of outer conductor may be configured to be coupled to an
- outer conductor of the coaxial line. The other component may be configured to be
coupled to a ground of the signal receiving device. The first insulating portion of the
insulated inner conductor may be inserted into the cavity of a selected one of the
components of the outer conductor. The inductor may be coupled between the
insulated inner conductor and the selected one of the components of the outer
conductor. The second insulating portion of the insulated inner conductor may be
inserted into the cavity of the other component of the outer conductor. The two
components of the outer conductor may be coupled whereby the inner conductor is
electrically insulated from, but inductively coupled to, the outer conductor. The
provided insulated inner conductor may include dielectric material mechanically and
capacitively coupling the first conductor to the second conductor. The first insulating
portion and the second insulating portion may be simultaneously molded to the first
and second conductors. Similarly, the first insulating portion, the second insulating

portion and the dielectric material may be simultaneously molded to the first and

. second conductors.




portion } second insulating portion may be sinulta ed to
the fi rss'?@ggt%g%econd conductors. Simlarly, the first i @ﬁg{)?eﬁg%%%rti on,

the second insulating portion and the dielectric nmaterial nay be

si mul t aneously nolded to the first and second conductors. 8392-72490 11
Cct ober 2006 -4 The inductor may includd-an inner conductor end and an
outer conductor end, the provided insulated inner conductor includes an

i nductor-receiving hole, the sel ected conponent of the outer inductor

i ncl udes an i nduct or - r dbeinduotpr elyencladehnneeraiondidier endwptianguteshe i nduct or
step includes t$e ste&zhof in ntiggﬁihe i nner 5 caonductaor _end into the

i nduct or - r ec&PUTYSHT KB-dnoPropiisd iinstinted igper sopdyctorpeludesrandpdnctorisesivingg t he
out er conducthere, BRdeleftb chiiforlcRLbChe Batre?ﬁﬁh&bf‘&cﬁﬁla§alpﬁadg&8 -&%hi@&%%&le
conponent of the outer conductor. The outer conductor en of the Enductor -
may be i nseghdwhpminthe peunlingubs imduetecsiévinalpdboihe seps bhmsatihe ttedaheronponent

of the outer r.SjJyrul t aneousl.y. wit e.nsertion of the fjrst
i nsul at i ngg pg(rnfcﬁgﬁ#g% 2 dnﬁql}‘fg%ﬂg‘feé%‘n%ﬂgr&f%ﬁﬂﬂﬁ?%‘ﬁ mngy Ppeer @ity of a
sel ected oneimértingehecOANBADAAEGEUNAIS thOMdREoLRREWI ol JOLE agldiid at e

sol derl ess assenbly of the inductor to the inner conductor, the Inner
conduct or en8oBPOREHEO] they Qutebeondagtor. nEhaetsercopdwmtopmdtdf dhe imdudtranay bser ti on

of the inne tar ' - L ' tore-r.eceivin o) of the inner .
conduct or st reng &?@(&:@u@é lsrﬁggtfo%)? %?g{vig%ﬁhdég gﬁ%‘g %%IS?{[F a B%[PP?I%HP?%%’@ BH&f ate a
restorative tardnetoasihiufgndonsiyouit e idsaftionnaulid st indulkdie: HoHAsA of@adUCt OF .
Siml ar‘I}/ t he outer cond%(étor, end of  the inductor nay be staked into the
i nduct or '¢ ecisWiateg st sondusior iphsranity of a selectest ond afdbe eappansrisoithet out er
conduct or MBYyteNQnAu&Gese having a cavity therein and the other conponent of
the provided two 20 conponent outer conductor may be a plug configured to
be received in the cavl¢ facdftatetsbidedas asseiibdy ¢f the indaytob e thb énreebatiuedr,

conponent. The.first and secopd conductors .of the insulated inner

conduct or an Fé’?nefﬁ%n%r&%‘ﬁﬁﬂ B “BTPTF}?é’l%ﬂl‘%ag%ﬁ%lo&ﬁoﬁ%}mﬁ@méﬁt. By
pressing t hethtishes BHIRBRAEST Rifo 1R 8ndItRY, ’ senbly
costs may. be reduced. Assenbl yo costs m;e%gﬂg%ﬁ%lggfhﬁg%%:cgn%wﬂs% .

- causes deformation of the bent portion to generate a restorative force acting to couple

the inductor to the inner conductor. Similarly, the outer conductor end of the inductor
may be staked into the inductor receiving hole.
One component of the provided two component outer conductor may
be a case having a cavity therein and the other component of the provided two
20 component outer conductor may be a plug configured to be received in the cavity of
the case. The plug may be the selected component. The first and second conductors
of the insulated inner conductor and/or the two component of the outer conductor may
be cast. | |
By pressing the two components of the outer conductor together,
25  assembly costs may be reduced. Assembly costs may be further reduced by
| simultaneously inserting the second insulating portion of the insulated inner conductor
into the cavity of the other component of the outer conductor while coupling the two
components of the outer conductor.
Thus, the surge protector components are configured to generate
30  modules and subassemblies facilitating assembly by pressing modules and
subassemblies together.
Additional features and advantages of the invention will become

apparent to those skilled in the art upon consideration of the following detailed



si mul t angpusimopnserting the second insulating portion ofg.t ' ted
i nner conductor into the cavity of the other conponent o1f1 ‘?‘ﬁ%‘sﬁyé‘?

tonductor while coupling the two conponents of the outer conductor. Thus,
the surge protector conponents are configured to generate 30 nodul es and
subassenblies facilitating assenbly by pressing nodul es and subassenblies
t oget her. Additional features and advantages of the invention will becone
apparent to those skilled in_the art upon consideration of the follow ng
det ai | ed 8392E5Tigen o1 ilysirgsd embodimentssxemplifying tho hewsindde lofisamrdhg dut the
enbodi nent s LTy node of carrying out the invention as
presently peﬁ%ﬁﬁgéggy%‘%?eglg%ggcg%gti on of the Drawi ngs The detailed

descri ption [Brdf Destrgtioy of éfedD@wigest he acconmpanying 5 drawi ngs in which:
Fig. | is a partial sectional and partial diagrammatic view of a | ow cost
li ght ni ng surge prot ectif§He@ded descupfign raatiqubarly ebus toribe a¢compadyiage (shown
di agrammasi cakdwihgL@Rfhigyr ed to receive signals within a specified

bandwi dth transnitted via a coaxial cable, the surge protector includes an
i nner conductor 10 nodig haepagiabseatiogd and pretislalsaheiatic aRACH LA 46! bs@nd

mechani cal | ycpupl ed b dielectric terial] to a protected side conductor,

i nner conducthgﬁmﬁ@cﬁﬂf%eyﬂrgteﬁ?% E—ﬁ?coggégf%{%“%& ilrdyaie (MPWg formed from

a bulk head dpgneghicaly) Rgullidy fecbi3s Sionals WtthAA b¥eifRYahAGlayP! cotrical ly
ule f &n g and an 1 ndu

insul ates inner connector no rom housi n ctive coil
i nduct i vel y &ougsnted viamesoaniabicable, the shrgegiretgetod mckidgs aRiningr condebdi onal  vi ew

-of the sysge _pr j device of Fig. 1;..Fig. is a. perspective view of
“he sur ggé Si E@dg%ﬁlgﬁfgg(%rsuﬁgfe SI‘—‘% .On‘flL?CtgrlﬁaB?CltAVqlg %?}?ﬁé‘é‘ﬁy GRURISERY of t he

protected si dielecnivdlisttosl t0h phiteotedside Edrfductdr, ithe? cBETRRE SN ¥ !d?saoé?%l the

i nductive coil (@Sdu,ct_or of Fig. 1; Fig. 6is a perspective view of the

i nductive coff d@ﬂp%§§9931@g)%wé. ¢ gm ik beachensectgeorgiltpambachset or of

Fig. 1, Fig. ingulhﬁv@m%fiﬁlpeqé;cttfié/a%y\{ﬂs%esvinnﬁeqc A or?rflodtuﬁleefré)nr{%%lusaigﬂg and an terial

inductive coil inductively couples inner module to housing;

15 Fig. 2 is a sectional view of the surge protection device of Fig. 1;
Fig. 3 is a perspective view of the surge side conductor of Fig. 1;
Fig. 4 is a perspective view of the protected side conductor of F ig. 1;
Fig. 5isa perspective view of the inductive coil conductor of Fig, 1;
Fig. 6 is a perspective view of the inductive coil solderlessly connected
20 to the surge side conductor of Fig. 1; |
| Fig. 7 is a perspective view, with parts of the insulative material
broken away, of the inner conductor module of Fig. 1;
Fig. 8 is a perspective sectional view of the bulk head connector of F ig.
L
25 Fig. 9 is a perspective view of a subassembly of the surge lprotector of
| Fig. 1 with parts of the insulative material and bulkhead connector broken away,
Fig. 10 is a perspective view of the surge protector of Fig. 1 with parts
of the insulative material, case and bulkhead connector broken away;
Fig. 1lisa diagra.mhmtic view of a mold for fabricating the inner
30  conductor module; _
Fig. 12is a perspective view of an alternative snap-on dielectric for
mechanically and capacitively coupling surge side and protected side conductors;

Fig. 13isa plan view of the snap-on dielectric of Fig. 12; and




broken a . t he i nner conductor nmodule of Fig. 1; Fi i _ '
perspectigg??el%}toi onal view of the bul k head connector of iggtoﬁe:\ﬂ-‘fkogg Fig. 9
irs a perspective view of a subassenbly of the surge protector of Fig. 1
with parts of the insulative material and bul khead connector broken away;
Fig. 10 is a perspective view of the surde protector of Fig. 1 with parts
of the insulative material, case and bul khead connect or broken away; Fig.
11 is a diagrammatic view of a nold for fabricating the inner 30 conductor
modul e; Fig. 12 is a pefigpbtiiasectinalwiew taenalangrlinatlitvid «fia6: thofthel ectric
for mechani c%a YnafdcGapaci tively coupling surge side and protected side
conduct ors; |J6. 1é I's a plan view of the snap-on dielectric of Fig. 12;
and 8392- 7249%ethlledDewhiptio?006e Drdwinkg. 14 is a sectional view taken along
line 14-14 of FIG 13 of the snap-on dielectric. Detailed Description of
the Drawi ngs The il ust Ftibsstateghlighinipg @Hggémﬁﬁc@@@fdw@ml(gefpn@gmad ’\f/o:

confi gured f Qfilizatdd whi L j . onf i gur e Q.1 ecel -

Si gnalgs W,@t_hﬁ%ﬁllg@téé&%«#t%?%ﬁ&%ﬁ%}%ﬁﬂf?ﬁ{etﬂ ?@%ﬂ%ﬁﬁ% ¢ %Hﬁ\sii“gt%glﬁp&ﬁg ssion line
14, -i | | ust r atbandidile tansnztted aiblagrandihdsion lihe 34 riflbactivey Sv@ha chBlel NELudes a

sis 1 I t .16. Those skilled in - the art will recognize
Chat whi i e SO BefHe dhiadids: 6 btiaad contledirem  treyhoss Allader a buss
bar or other thesiimbscophide i bl siRRILBofle HOUR Sl RaIANDMC 19 oS 10
whi ch surge protection device i s coupl ed. L%rge protection devicé
includes a hdudlidrp s banor etherterovnd upig tail (l)rrmddnhceorllﬁppllgdm %gu@ﬁ@tdtje_ y
i | at i .nder 22 and syrge side . insulating cylinder el ectrically
sl ati g i RSl coRSo iRt soed

insul ating i nner m housi ng 18, and an i nductor 26

i nductively coupling i suede eREH QFidd0BYhQudl at}fbuﬁlﬁgfl?ﬁgl iﬁ@erg%ﬂﬁlcg%senbl y.

formed 15 by inner_conductor nodule and insulating c nders are

referred to &edulesif), Rrddepted ﬂ%@sdémmi@denﬁichﬂdem.siderilmﬂatmgmgﬂind@124m)8uI e
20 incl udes %leg{rﬁgfeff f_ng;lag}éggl)?{ﬂg ér)l()?illgﬁégro ﬁlogl%e 39 %‘0%1 l?ouurs eg 1%', gl?d ag:noirrll Ililéi:;[)I(') £6 3

and dielectric nat
inductively coupling inner conductor module 20 to housing 18. The assembly formed

15 by inner conductor module and insulating cylinders 22 , 24 are referred to as insulated.
inner conductor module 21. Inner conductor module 20 includes a protected side
conductor 28 and a surge side conductor 30 and dielectric material 32 extending
between protected side conductor 28 and surge side conductor 30 to mechanically and
capacitively couple protected side conductor 28 and surge side conductor 30.

20 Hlustratively, housing 18 includes a hollow case 34 and a bulk head connector 36
press or snap fit together to form an outer conductor to be coupled to ground 16. An
O-ring 37 is received in an annular groove in bulk head connector 36 to engage both
bulk head connector 36 and case 34 to provide weatherproofing. |

Conductors 28 and 30 are ge_nerélly similar in construction differing in

25  some dimensional aspects. Protected side conductor 28 includes a female bulk head
end connector 38, a shaft 40, a retention ring 42, a first transition 44, a second
transition 46, a third transition 48, a plate 50, and longitudinal axis 52. Hustratively,
ferale bulk head end connector 38 is an N-type female connector configuration made
from Beryllium Titantum alloy commonly used for coaxial cable applications for

30 mating with an N-type male connector., Those skilled in the art will recognize that the
lightning surge protection device 10 may be provided with any appropriate connector

- within the teaching of the disclosure.
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:_Shaft 40 and retention ring 42 are enbedd in protecte
cyl i nder 22. Cﬂl“ﬂdi@ﬂhﬁ@%ﬁ@ﬁ}on hivinga énam@rﬁﬁtgeﬂatfalthamdmmptenﬂ ofshaﬁlclded about

bet ween Piplecigd side conductor 28 and surge side condu
mechani cal |y arr?d capacitively couple protected side congﬁgc?dggeirgband sur ge

side conductor 30. 20 Illustratively, housing 18 includes a hollow case 34
and a bul k head connector 36 press or snap fit together to forman outer
conductor to be coupled to ground 16. An-7-O-ring 37 is received in an
annul ar groove in bul k head connector 36 to engage both bul k head
connector 36 and case 34 to provide weat herproofing. Conductors 28 and 30
are generally simlar iRelesageenseilotw bigs.fleli Ag, 7n9 akbl G ane splicifenally anal

aspects. Prot i,d 0 ncl,u head d
cognect or 38, 1%§§ sha?1 g %@ﬁlgplrgé eg{“cia.ﬁ%c?qmgpt&%em eﬁjinﬁ%]?eagrﬂa §PHTeERT Sg
second t ranﬁi[lmtmnwélﬁ}, stafit40i Had atuhefbsh EK i8] créssdedtich RYin g@ﬂhdﬂé&%&um nal
axis 52. 111 ﬁt rativel femal e bul k head end connect or i's an N-type

femal e connecNE sdergth 3p sxsephinthg arcarof srPBEnying 42 Hllmtwmwdm whdndign ciegnonl y

Connector . Thaae ShH R AR TR R rerhdfil Bty St R ER g

surge prot ectshaf 46 eﬁlm&aﬂx&lymgtexh:tﬁymﬁﬁghwm NribhgdacrGRREARH. BHafQOARgCt or
within the te chi.n :#:he di s | osure. 8392-72490 11 COctober 2006 -7

Referring gen® ]ét'l(r 113%4 §r6§m degl n protgcted;mdg ngplgting cylindgr g%)emuﬁtir@gplyy to
Figs. 2 and %sﬁﬁ%ﬁnﬁ&ndl%s 1%Le%ﬁ6rﬁfnf%?de§ébﬁ19t%5ﬁ Qohﬁd I&‘&R! 45 10 %&%’l end

connect or 38. |l Ustrativel as a unitormcy r| cal
cr oss-secti orpr¢taﬁlcd1gdalrmmamg eylirddr 2| Eelgnmdnsnﬂxmmﬁs ﬁﬁeemﬁﬁ@shaﬁma he area

reten on r.j,ng. 4 IIIu t.r vel ten |on ri 5 42 is
(adl al | y xt éﬁﬁﬁfg SUlaies Wﬁ%” @W%ﬁgg’dﬁ%’iﬁé@@@ﬁﬁ# Hke 58 of
shaft 40. Illustr atl vemst t&@fsﬁiahmqris &Mtﬁ!ed‘k% 3¢ 48. F{rét%(kj'ﬂu §hg$5- section.

e Insul ating

22 Retonti onert ey 500 KB ESR bR CHRhET 48 Sndhitfen B or e ity T

mat eri al dur g gvlﬂdﬁlﬁﬁlbﬂes aamdmﬁy%ﬁfe@lﬂﬁ@oﬁtxﬁirdWaGﬁgWa@lt@Fhﬁfstrg{@vely First
tranS|t|g£ 44 s 1@ pled to shaft 40, First transition 44 has a
I lig

cylindri ErHe gt ipdhe kagitytinal agisaref spndptay28atast ransitiodiddeser 54 of
shaft 40. Thus, & step is forned between surface 58 of shaft 40 and
surface 62 of Tirst transition 44 which includes a radially-extending
outwardly-facing wal | Bdgontltfansiticm#é ¥wadoppled to first transition 44. Ilustratively,

second transition 46 is frusto-conical in shape. llustratively, the external wall 68 of
the second transition 46 forms approximately a 120 degree angle with the external

20 -wall or surface 62 of first transition 44. Second transition 46 has a longitudinal length
70. |

Third transition 48 is coupled to second transition 46. Third transition
48 is cylindrical having a diameter 72 equal to the diameter 74 of the base of second
transition 46. Third transition 48 has a length 76. External wall 78 of third transition

25 . 48 forms approximately a 210 degree angle with external wall 68 of second transition
46.

Plate 50 is a disk having a length 80 and a diameter 82 greater than the
diameter 72 of third transition 48. Thus, plate 50 includes a radially-extending
outwardly-facing wall 84 and radially-extending circular inwardly-facing wall 86.

30 Both the outwardly-facing wall 84 and the inwardly-facing wall 86 are perpendicular
' .to longitudinal axis 52 of protected side conductor 28.
Protected side conductor 28 includes an attachment through hole 88 for

receipt of a first or conductor end portion 90 of inductor 26. Hlustratively, attachment
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15 perpegmdpcipian to the | ongitudinal axis 52 of conductor I
transition 44 has a length 66. Second transition 46 is clgﬁ?tggért%b?i rst
transition 44. Illustratively, second transition 46 is frusto-conical in
shape. Illustratively, the external wall 68 of the second transition 46
forms approximately a 120 degree angle wifh the external 20 wall or surface
62 of first transition 44. Second transition 46 has a |longitudinal |ength
70. Third tr siéﬁg éé%l? coypled to second transition 46. Third
transition o, &F‘i df femed ghan mnglatodgriarel avall728 afdhiad trensitiored Yaralret er 74
of* t he base lebd i: ransition 48 has a |l ength 76.
QrteD@E fherrlc AP BrbO At 1phOib ok 2

External wall 78 of thir rans fornms approximately a 210 degree'
angle with external walRef@fnggeseadn Rigansd i, an7, Hnd 19, ah@sRQificaitptadi sk

‘having a Ieng_..th ﬁ%gggd a di,aneter 82 greater than the dianeter 72 of third

transition 48'8°T piagesiapoondurionad ingludgs p fsmaje eshle ped eapnector 138, a

out war dl y5f agh41814@lalreBfi @G i aldy- I CJ i r,dl v=faci ng

wal | 86. 30 Both the out \}vardl%/?%é?iﬂr%tt%%]ﬁagi@‘gfnadgeéﬁjé&%v%{r%ﬁfgf%%ﬁu g val |
86 are per pef@nygipmi48, aplitondl.tandilorgditudinnbaxgR] 3. THnatsietldfdiaecddnshdct or

28. Protecte | duct.or_ 28.i ncludes an attachnment through hole 88 for
recei pt of ag?@regfér g?é‘% &ﬁ'&’l%ﬁfe ‘i?BP?‘it?frFC‘@%gWUPIF]H@é? Hprplgeryllium

|11 ustrat i vellytaniaid AfohBRin 339 Ascd28Oakihl CRIONGNi2R98 for faliflf figtia ol e 88

is formed at an angle to external wall 78 of third transitio
ext ends di anBPEiRRA$ Pgruepiopubhoseiskiigd i thesirt widired@miZRahatithé hightaiepeomk! y t o

Figs. 1,18, : z.and . cifically to Figs. 2 and 3, surge
si de con d% ct 1?“%8 O}Z. rtli 8%3%2@ Héagfbg r%?vela%g‘ﬁ}ﬂ% a@ﬁ@%‘&?ﬂ?&:‘f eitgg}mtgm '—ge shaf t
140, a ret enteaching bifwhe UikRlosu. fi rst transition 144, a second transition

146, a third transition 148 a plate 150, and |ongitudinal axis 152.
IITustratively, femal eSkafbl40 ssiectricoHrseumed ple cahlenntlypandctmrd B8,

connect or - Copfy o] S ag=Ty (= Aol aa VAT E i tani umall.oy commonly used
for coaxi al clzglsoiﬁ’éet;gi F’)?II}% at | on{:S afqg]rn%?rl%tcb’ irlﬂg:ljétﬁvga% %_ljogsﬁpeﬁﬁo? 36‘8“%&%@%%5& or.
Those ski | | edongits legthrt56wixképt iethegndaze rédoatior hey 1420MIDLRAIVEYY, Bfenton.

Frhgt ect | " dr?r\x/é 1t%) 1%% rangiglljp—gx e}’l 'V;g gglgulyarw r%?gj?e%%hgrgﬁ; ggtreilc%tng ag(())qugr%;c%rlgg thin
of shaft 140. Illustratively, retention ring 142 has a triangular cross-section. Shaﬁ
140 and retention ring 142 are embedded in surge side insulating cylinder 24.
Hlustratively, insulating material is injection molded about shaft 140 and retention
ring 142 to form surge side insulating cylinder 24. Retention ring 142 aids in |
20 retaining shaft 140 within insulating material during assembly and disassembly of
surge protector 10.
7 First transition 144 is coupled to shaft 140. First transition 144 has a
cylindrical cross-section having a diameter 160 greater than diameter 154 of shaft |
140. Thus, a step is formed between surface 158 of shaft 140 and surface 162 of first
25 transition 144 which -includes a radially-extending outwardly-facing wall 164,
illustratively perpendicular to the longitudinal axis 152 of conductor 28. First
transition 144 has a length 166. ‘ |
Second transition 146 is coupled to first transition 144. Hlustratively,
second transition 146 is frusto—conical in shape. Illusti'atively, the external wall 168
30 | of the second transition 146 forms approximately a 120 degree angle with the external
wall or surface 162 of first transition 144. Second transition 146 has a longitudinal
length 170. '



t-e‘achi ngg3d2-1aeodi scl-osure. Shaft 140 is electrically coup| 68 Bé%foﬁgal e
cabl e end connector 138. Illustratively, shaft 140 has a uni PeF M

cylindrical cross-section having a dianmeter 154 al ong its length 156 _
except in the area of retention ring 142. Illustratively, retention 15 ring
142 is a radially-extending annul ar ri ng”%eri pheral 'y extendi ng about
surface 158 of shaft 140. Illustratively, retention ring 142 has a

triangul ar cross-sectiqp., Shaft. 140 and retention ring 142 are errbedded_ in
sur gegsi de insul ating gﬁ?"f {gsitiog 148 ig ?%@iqdéﬁisv@ln?,ﬁanﬁigl ?‘lﬁ-Pﬂmﬁht eri al s! Ze
I nj ection noldgdiiialaut ;Shad b rﬁ%ﬁ ' A rge si

i anuI ating cyli nélgil?qgg.l ss%ziélgﬁ%lﬂgﬁﬁ?gﬁg é;éljaﬁgseq![ﬂrl]ﬂggge r e?%lgtﬁf %ﬁfﬁg‘?t 140
wi t hi n i nsul depngf seaerel tradsittnr i46g Therd enhéitiom il Misselesghlly. Bhiermlngn

. protector 10.,.Girst..transition 144 is coupled to shaft 140. First '

Ito ransition 1411?§ ﬁi@lgﬂrwﬁ}%&ﬁ% WWQE@‘-@@T@& %%W%E‘??gﬁnﬂled‘l‘%t@mﬂl‘ﬁdl
greater than 1digareiend Hadsigbn sd@ft 140. Thus, a step is formed between
surface 158 of shaft 140 and surface 162 of first 25 transition 144 which

i ncl udes a radially- extPéﬂéilﬁ@imdiﬂhhmiggimg?glﬁﬂainﬂ alﬁeﬁneztgﬂlﬂggéa:tatthmel y

' di cul L L udinal...axi of . conduct.o . Fl.rs .
perpendrcul 1t Bhle | 200k ARl By TR 52 gl Shiane o1
transition 1létwirllyuatinga¥elgh.and $REANDeHERMS dit@r HPadiB-hbig tpacasi cal in
shape. Illustratively, the external wall 168 " 30 of the Second transition
146 forns apéﬁ@kﬂ*ﬁ@ﬂéﬂrdléz-fﬁmg@@&r@é agd ghesinwardly-favingewale i 8@brewal | or

surface 2 |k l:1 ] . ond t.ransition,146 has a o _
l'ongi tudijfﬁal %Ewgﬁggﬂﬁl%gaﬁ%@{g%%%gE)S?ﬁf%%ep%g? c%%tof 3@ Third transition
148 is coupled to secomd shoangsiot bxainpldtn Fii 2 gnd 10,306tttk @5dd 6&duStor 28
cylindrical haqyi‘ ng a. dianeter 172 equal to the dianeter 174 of the base of

second transPRS §H2a e camducter 8P arrgmemsed withintheysing |18 siree peredtiendeviat hvval I
external val [0 g Tbaeapddnt ey S A8 il aRad S G EhaB Rl el g
| ength 180 akmhzétudinameiser52iE3ugesileaondivan 30tsoahatiinneiconditit? nefduldto d
transiti P4 1ﬁa§s’ a ﬁ»ﬁgﬁudi&h%ﬁﬁ 9%.5%cjdri]t(l:clmgﬂ)(?,sln%arrd?ﬁIfa%%&gy\;/éalﬁt8e6?(ljé6ngf protected
side conductor 28 and surge side conductor 30, respectively, are displaced from each
~ other by a distance or gap 94. In a first illustrated embodiment of inner conductor |
module 20, dielectric material 32 fills gap 94 between inwardly-facing walls 86, 186
of protected side conductor 28 and surge side.conductor 30, respectively. Dielectric
20  material 32 extends around external walls 96, 196 and partially down inwardly-facing
walls 84, 184 of protected side conductor 28 and surge side conductor 30,
respectively, to rigidly couple protected side conductor 28 to surge side conductor 30.
This rigid coupling of protected side conductor 28 to surge side conductor 30
maintains the precise gap 94 between protected side conductor 28 and surgé side
25 conductor 30 thus precisely controlling the capacitance of inner conductor module 20.
The rigid coupling also maintains the overall léngth of the inner conductor module 20.
As shown, for example, in Figs. 1, 2 and 10, case 34 and bulk head
connector 36 form housing 18. Illustratively, case 34 includes a longitudinal axis 200,
a proximal end 202 (selected for purposes of illustration and description as the end
30 coupled to the transmission line and subjected to a surge) and a distal end 204. Bulk
head connector 36 includes a longitudinal axis 206, a proximal end 208 and a distal
end 210. When assembled with an inner conductor module 20 disposed therein, the

longitudinal axis 200 of case 34, longitudinal axis 206 of bulk head connector 36 and



- out war dl gachapiueg wal | 184 and radi al | y-extendi ng circulafrﬂgwgéqg%bhacing
wall 186. Both the outwardly-facing wall 184 and the inwar ?y-? g wal l
186 are 10 perpendicular to longitudinal axis 152 of surge side conductor
30. As shown, for exanple, in Figs. 2 and 10, protected side conductor 28
and surge side conductor 30 are nount ed -¥#-t hi n housi ng 18 of surge
protection device 10 so that the |ongitudinal axis 52 of protected side
conductor 28 is.cqllinear with the |ongitudinal axis 152 of surge side
conduct or 30 lQugiudmel PR3P okigpensondictergiedue 20 aresolinsarn llusititivelgi crat axi s

92. Additionall I - faci 6.,0f ot.ect ed i.d :
conduct or 28%§n dé) Birkggegg %némg{ék gg (f:u\[,é%lr1 &38%%?’ edée%g&efi\? g F‘?’/Ym%'?’ge & from
each ot her lbydntelnstarfaecsalefigimg sBdctuterextentiingSherebdtwén @nechiasgdbemat of

i nner conduct pr ule 20, dielectric material 32 fills gap 94 between
i nwar dl y-faciaﬁ@‘tJ\gqp]I%Eg naj gyes 790, St ect ed side conductor 28 and surge

xtornal wal Ls 96, 106 aNECparns SIS oot e 4 o R P984 ™ 154 o
protected si &b b@ﬁd&dﬂf@ﬂn@@u’ahﬁ diamgerss [THe fiex neltiet D12 B@hetipl%gmctfiiﬁéél y, to
rigidly couple.pr cted _side conductor, 28 to surge side conductor_ 30.

This rigid CE)%(FI} %@e‘W Wﬁ{lﬁg‘&ﬂgﬁmgﬁlﬂé@} potog aboyt langiadisplgeiscii¥duct or
30 mai nt ai ngfé&d3e 3pr ?ﬁbt%@%Gﬁth%ﬁop\%&lY‘@%‘hﬁreﬁt(ﬁl% i%@éﬁm%ﬁ& Pe{gi&? and

surge side 25 conductor 30 thus precisely controlling the capaci tance. of
i nner conducegeriepuall &1 Yextendsidistallydian tipup pioxgmal end wedl 20020 asinghhapader al |

3 ol o B N Bl P B e S B e iggor whlls 0>
I ustrativelys amiEds, Bdpédioblyd Exteind] AGadsUDRIA prd¥ided 8 First rébih Obi® end

- 202 (selected far purposes of illustration and description as the end 30
coupl ed to tWellgtdfarresinted intpmal thiradsely ennneetor. First sagigedxterind valld 18t al  end

end 208 and o RN 222 b RSy WRPRL WPleR B ¥ Rt o

nmodul e- 20 di speised cofecwirn, the [ongitudinal axis 200 of case 34,
| ongi tudjnal axis 206 gf b@l k.head connegtor 36 and 8392-72490 11 Cct ober
2006 - 10’ | ongi t udi nal SHRPE g4 14 has @y indiinat eeriorowll L mwngenirie abaut near .

descri bed s paneanaiiot Qb e So BRI RER e 3R 283 §5Hits,
structure exdiamgieng32 prsatebdbanestsideciruenenI20alflty regionte@rior wall 218.
' ~ Second region exterior wall 226 extends distally from ring-shaped radially-extending
wall 224 to a second ring-shaped radially-extending wall 234. Second region exterior
20 wall 226 has a length 236. Second ring-shaped radially-extehding wall 234 extends
between second region exterior wall 226 and third region exterior wall 238.

Third region 216 has a cylindrical exterior wall 238 concentric about
the longitudinal axis 200 of case 34. Third region exterior wall 238 has an outside
diameter 240 greater than diameter 232 of second region exterior wall 226. Third

25 region exterior wall 238 extends from second ring-shaped radially-extending W&lﬂ 234
to distal end wall 242 of case 34. Third region exterior wall 238 has a length 244,

Illus_,trative_:ly, at tip of surge port 230, inner wall 246 and proximal end
wall 222 of tip are radiused to facilitate the insertion of components of a connector
therein. Inner wall 246 defines a first generally frusto-conical bore 248 concentric

30 | ‘about longitudinal axis 200 having a maximum inside diameter 250 at proximal end -
202. First bore 248 extends distally from proximal end wall 222 to an outwardly-
facing ring-shaped step wall 252 displaced from the tip wall 222 by a depth 254




about th lgpudi nal axes 200, 206. 5 Exterior walls of 34 i-nclude .
essenti aﬁdfc’{%‘rgge regions 212, 214, 216 having differi ng11g§§t§%)%fg20l08 '
di aneters. The first region 212 is the tip region. First region 212 has a
cylindrical exterior wall 218 concentric about |ongitudinal axis 200 of
case 34. First region exterior wall 218-hks an outside dianeter 220. First
region exterior wall 218 extends distally fromtip or proxinmal end wall
222 to a ring-shaped 10 radially-extending wall 224 extendi ng between first
and second r eYtae doTassigpe Grmpanent od asaanceng, At dwpsen welbP§2, fExttora24s

threads 228 g iﬁé@ﬂfﬂﬁﬁﬁhﬁfhefﬁﬁeﬁ rpgion exterior wall 218 for receipt of

i nternal threads a connector. First region exterior wall 218 has a

l ength 229. Thus, case Bdylimicikaldesond Hol 25TIQmhcEFigebdA Idngda@ingOnGd o ed to
receive a connector.. 15 Second regjon 214 has a gél[ndrical exterior wall

226 concent r i S gbHiside digppeterdidilessdhardhe mipimuppmsile dismedterf6 oSdisghyre egi on
exterior wall24826-039 1R j ' %I%% eat. t han ide -

di aneter 220 of tiep reg?eo%ﬂte%églrglsggb\%gﬁo%i ) cggg%ﬁlgé%tg%?wg%%;?%rﬁ or wall
226 extends deémgtlalél Acphndricaigthztdpeda2adhedniye shouehaiphglinaakis Rhata  a

d ring-shaped yadially: di |1 234, Second  egi terior 20
vl 1226 has SERaHoA uer e dinehs 2N apsaonabrany. ke Rarapval | 234
extends —Dbet wReAASRGARy HOM QRoRMGE b9 Walde afedth 248 Llled RYRRLAXT €T Of

~wall 238. Third region 216 has a cylindrica erior wa concentric
about the | &gl bardivedl268xhd s@00d béreowdle? 684 . Thilildi ode weli266 hexd Rhpr276al | 238

has an oyfside dianmeter 240.qreater than di amet 232 of second region
exterior lll@val | 226. Thi ?&dcy%ggﬁj%’é?%ﬁﬁg{frg?qlﬂpg&Bﬁelﬁéﬁnwpﬁé@uf rom second
ri'ng- shaped i@git@dingt£id 200cia8g dddier234 gréferdhsl @b dpRtidlsh of fdrPlorgase 34.

‘Third region_exterjor wall 238 has a length 244, |llustratively, at tip of
surge port 2362 Insislediampsater 274mf insalagrageareing bong wadl 27622 2lightlyt grpater than,

0t 1 AL el OSSR SIS L GRS
30 about | ongicilitelimgadeceipt f sRQO stievhsulhatiag WRKAIS M4 vAGiK s RABERIvIZS Horat
22t 0 al outlr BiFhrRe R HPSACHAIbER eyl edib s pldders Melbm ¢ he
tip wall 22278y ﬂ?ﬂﬂﬁtﬂpge%éivﬁ%%'rg %&1?97&1111981%{69-‘?&&99@ bor'ejva‘all 276 extends |
' distally from ring-shaped insulator seat wall 280 and has a length 282. A ring-shaped
cavity end wall 284 extends radially between insulator-receiving bore wall 276 and
cavity bore wall 286.
20 Cylindrical cavity bore wall 286 is concentric about longitudinal axis
200. Cavity bore 288 has an inside diameter 290 substantially greater than the inside
{ diameter 274 of insulator-receiving bore 272. Cavity bore wall 286 extends distally
‘ - from cavity end wall 284. Cavity bore wall 286 has a length 292. The distal end of
cavity bore wall 286 is counter sunk to form a frusto-conical wall 294 extending to
25 ‘ distal bore wall 296. Interior wall 294 of frusto-conical countersink has a minimum
 interior diameter adjacent cavity bore wall equal to the diameter 290 of cavity bore
wall 286 and a maximum internal diameter adjacent distal bore wall 296 equal to the
diameter 298 of distal bore wall 296. Distal bore wall 296 ektends distally from the
| countersink wall 294 in cavity bore 288 to radially extending distal end wall 242 of
30  case 34. Distal bore wall 296 has a length 302. A frusto-conical counter sink wail
304 is formed in the distal end of distal bore wall 296 and extends from interior wall
to end wall 242 of case 34. Counter sink wall 294 and counter sink 304 facilitate

insertion of bulk head connector 36 into the interior cavity 305 of case 34.



sui t abl egFoor7o486€i vi ng conponents of a connector. At the f' Q
first bore 248 has its mninmuminside dianmeter 256. A cyli I’IC second
bore 258 concentric about |ongitudinal axis 200 has an inside dianmeter 260
| ess than the m ninmuminside dianmeter 256 of first bore 5 248. Second bore
258 extends distally fromoutwardl y-facihg step wall 252 for a length 261.
A cylindrical third bore 262 concentric about |ongitudinal axis 200 has a
di aneter 264 greater than the diameter 260 of second bore 258. Third bore
262 extends inwardly fRerigssoRigspbrang8ao, mdpaas@aémp@dﬁgxea exi266r ext ends

between thir 268. e wall 266

has a | ength %Qﬁ?&@&d? ﬁ%g% I:fcﬁg‘%leg e(131?1 ecelvgjﬁas g@¢ 3(357‘% 816ncent ric

about | ongi tcodlbnaald eatend bé@&eﬁd&te& efld aaHBA0 ard frogirRalead of Baityldng whilamet er

264 of third lig ﬁ%‘ I.nsi de, di aneter 274 of insulator-recéiving bore
Stghibe

wal | 276 is f% Fegaene3 06 i dhe tip Egions Jiuskiesiandi0p hegasylindsicaltasioe
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surge side insulating cy I'ninsulator-receivin 15 272.
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i nsul ator-receiving bore wall 276 and cavity bore wa i ndri cal
cavity bore Watanad@geads 32dneepovided ab fust regiogettadomed!] 2bd for re26ipt ofCavi ty

~ bore 288 aneter, 290 t al | eater than the inside
di amet er @74 of i nsueggygtlra?oggg?t%ﬂ&itﬁwi %nﬁ#‘ @%??@uifférgswq SWEE ext ends
distally fr protesichidyviendo widtasd84s omiivirebor %Meglo%@teﬁ%? wall 3§nghdy, 292.

The distal end of caV|ty bore wall 286 is counter Sunk forma

frust o- coni ¢ KPehal26. ddas, é%lﬂléhféﬁdr?gntl@tfz§5dn@véﬂs anreedtmblbrbteZ@é pott328ri or wal |
294 of frustgs rﬁf@%&ﬁb r&%%taﬁ O%%Q&Opas a mnimum interior dianeter adjacent

‘cavity bore wall” equal rameter 290 of cavity bore wall 286 and a

‘maxi mum i nt er nal d| arre’tfbé exaeiaoedlls 30532 ofxeEshdietibn 209 aRMéabertSe UL

di aneter. 298 of di.stal . bar 296. Distal bore wall 296 extends distally
from t hel § H‘rﬁitl‘é?gﬁ“ﬂ‘&l%“i‘ 5@%8111?11%1‘ beas qopnesseisdop dgnilgr greavaisidispesedendi ng
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bore wal | 29sanduisidedismeter 3 groater then theadtside dlameter 316 of t1p region
exterior wall 314. Outside diameter 331 of outer exterior wall 321 is slightly less
than, or substantially equal to, inside diameter 298 of distal bore wall 296 of case 34.
20 Outer exterior wall 321 has a length 333 approximately equal to length 302 of distal
bore wall 296. Thus, when bulk head connector 36 is inserted into case 34, outer
(- exterior wall 321 frictionally engages distal bore wall 296.
Inner exterior wall 320 has an outside diameter 330 less than outside
diameter 331 of outer exterior Wall 321 and slightly less than, or substantially equal
25 1o, the inside diameter 290 of cavity bore wall 286. Thus, when bulk head connector
36 is inserted into case 34, inner exterior wall 320 frictionally engages cavity bore
wall 286. Combined, exterior walls 320, 321 and annular groove 332 of second
region 308 extends proximally from ring-shaped radially-extending wall 318 to cavity
end wall 312, Annular groove 332 is formed in second region between exterior walls..
30 320, 321 for receipt of O-ring 37. Tllustratively, annular groove 332 is positioned

between outer exterior wall 321 and inner exterior wall 320 of second region 308 so

' that the proximal side wall 334 of annular groove 332 is adjacent the proximal end of



to end wgdd92-24200f case 34. Counter sink wall 294 and coupg§5 g,@b0§04
facilitate insertion of bulk head connector 36 into the interior cavity
305 of case 34. 8392-72490 11 Cctober 2006 12 Referring to Figs. 1-2 and
8-10, and particularly to Fig. 8, eXterI?éh wal | s of bul k head connector 36
i nclude essentially two regions 306, 308*whic conbi ned extend between
distal end wall 310 and proximal end or caV|ty end wall 312. The first

region 306 is.the ti. |on r regi on_306 has_a cylindrical exterior 5
wal | 314 condBHy F%m‘ga& tFro?@?WE@?%‘éP %?Fé‘%?‘g’ﬁ gﬂ“‘ﬁlﬂa CHERELOE dhifect or  36.
First regqi orin%gqﬂtgrcagng 314 has an outside dianmeter 316. First region

exterior wall 314 extends proximally fromtip or distal end wall 310 to a
ri ng-shaped radi al | y- exXtVbenibully hesh¢dnngdter xisemdrind itie tyedHd, tfmg—s}tapédagl on
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protection device 10 to chassis 15 of hardware 12. First regloh exterior
wal | 314 has farmqddndhenfagetherepf gencengiclabpetathngitwdindtazis 236 dfbolkuged a

t hreaded pro red t eceil.ve connector. The
exterior wall tcgﬁ]ge%g)r%&?n%ﬁﬁdr c‘%ﬂéb?g ungﬁépé?gémb%ﬂ%entri c about 15 the

| ongi tudi nal axis 206 @rlumcatlkemaam&pwmﬂsdtwpﬁﬁszmmelrwaugeegﬂ@dis&l gigposed
bet ween i nner ail @ g)r wal | 320 and outer exterior wall 321. Quter exterior

wal | 321 had¥ Perheaﬂameétorééfregnaéwmmtfmhtatm@emgxoa@fdu ameter 316
of ti regi o t f out exterior
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wall 321 1s sli
208 of di st akoinoaldowal40 Qﬁlﬁemﬁc al&nm lcﬁm@lw&iﬂalaxﬁﬂommg DiaXidluim Bdidlc has a

| engt h 333 approxi el to I t 02 of distal bore wall 296.
Thug when bﬁ? 525 gﬁ‘ﬁggllﬁb?al %ﬁ %Fé‘cf’qr‘?lt"’énéégéx@ﬂdsRm?tﬂ@raﬂYexter| or
wal | 321 frl%hpdl%i%d&ﬂﬁﬁgﬁﬁoﬁbréfe@ﬂed%ft%‘;’aﬁbﬁm%ﬂﬁ AdhSfpgxterior wall 320

has an outside dianeter 330 | ess than outsi de ter of outer
exteri or wal phaped sigpevadl 34gtidpjacke Somt thatip byra @pﬂsﬁiﬁb&rmmablb)foﬁﬁc@‘hng 25 to,

t he insi d of C Vlt ore Thus bul k. head
" connect 0?53 E‘lﬁ{slﬁil’nr%ﬁesr cfofnﬁ? %%ep %\ﬁ#éﬁgefgftel?qrﬁ?”aué?gﬂész’ég PiEENG N g| |y
engages cavi ingide@igfnetwedd6. 286. Corrbl ned, exterior walls 320, 321 and

annular groove 332 of second
A cylindrical second bore 348 concentric about longitudinal axis 206

has an inside diameter 350 less than the minimum inside diameter 346 of first bore
wall 338. Second bore wall 352 extends proximally from outwardly-facing step wall
20 343 for a length 354.
A cylindrical insulator-receiving bore 356 concentric about
(. longitudinal axis 206 has a diameter 358 greater than the diameter of second bore 348.
Inside diameter 358 of insulator-receiving bore wall 360 is slightly greater than, or
approximately equal to, outside diameter 362 of protected side insulating cylinder 22 |
25  facilitating receipt of protected side insulating cylinder 22 within insulator-recetving
bore 356. Ring-shaped insulator seat wall 364 extends radially betwéen second bore
wall 352 and insulator-receiving bore wall 360. Insulator-receiving bore 35 6 extends
proximally a length 363 from ring-shaped insulator seat wall 364 to ring-shaped
cavity end wall 312. Ring-shaped cavity end wall 312 extends radially between
- 30 insulator-receiving bore wall and second region exterior wall. As shown for example
in Fig. 8, insulator-receiving bore wall 360 may be formed to include radially
inwardly projecting, annularly extending retention features 365 to aid in retaining

protected side insulating cylinder 22 therein during assembly.




reg| on 3oepyemds proximally fromring-shaped radially- eﬁtﬁ&gdé}gz ng | 318
to cavity end wall 312. Annular groove 332 is formed in second regron

between exterior walls . 30 320, 321 for receipt of Oring 37. _
II'lustratively, annular groove 332 is positioned between outer exterior
wal | 321 and inner exterior wall 320 of -$%cond region 308 so that the
proxi mal side wall 334 of annular groove 332 is adjacent the Erox:ra;gindf
of 8392-72490 11 Cctob 2006 -13 frusto-conical counter sink wa o]
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i nside dianmeter 346 of first hore wal 1338. Second bore wall 352 extends
proxi mal |y from outwar §P§g9ﬁ5]@|1wl%lﬁlé|§ymelf 242168 @@gﬂb?rg@ dpprigithat8Bzequal

i s 206 has a o Brss of FEBNE AR pol 272 ST PPl o B "B
| nsi de di arre@)émdSSBZ bds d Insgth 88D upprexieiavlp gqid Itdaleﬂ@dh|363@)@ms&1a$drlrg$ﬁihﬁ
greater L{I nﬁxﬂ.‘ 3 Qﬁr Oxlll ta(s?sle}‘/nb e%us%lr et ?'otegt%g‘ ?bdvghg; s%g%[ s?clie 1?1?1121&(1)1{ Pt Ot ect ed
si de i nstl at PG 281 LA, gep g g _
cylinder 24 is received in insulator-receiving bore 272 and seated against insulator
seat wall 280, inner ring-shaped surface 384 of surge side insulating cylinder is flush
with cavity end wall 284. Similarly, when protected side insulating cylinder 22 is
received in insulator-receiving bore 360 and seated against insulator seat wall 364,
20  inner ring-shaped surface 386 of protected side insulating cylinder 22 is flush with
cavity end wall 312,
IHustratively, inductor 26 is formed from a length of wire or other
conductive material. Inductor 26 includes a first or conductor end portion 90, a
second or bulk head conneétor end portion 386 and a coil portion 390. Coil portion
25 390 includes a number of turns sufficient to provide the necessary inductance to
properly tune the L-C filter circuit for the desired bandwidth of operation. First or
conductor end portion 90 includes a first straight portion 392, a bend 394 and a
second straight portion 396 . Iltustratively, first straight portion 392 has a length 398
slightly greater than one half of the length of inductor-receiving hole 88 in third
30  transition 48 of protected side conductor 28. Ilustratively, second straight portion
396 has a length 400 slightly greater than one half of the length of inductor-receiving
hole 88 in third transition 48 of protected side conductor 28. Those skilled in the art

will reco gnize that when inserted in inductor-receiving aperture 88, the strai ght shaft



25 facil 839 7augor ecei pt- of protected side insulating cyli Inkhi N
i nsul ator-receiving bore 356. Ring-shaped insulator seatm\/\gﬁog%gyoéxt ends
radi ally between second bore wall 352 and insul ator-receiving bore wall
360. Insulator-receiving bore 356 extends_ proximally a |length 363 from

ri ng-shaped insulator seat wall 364 to r'ilﬁg-shaped cavity end wal |l 312.

Ri ng- shaped cavity end wall 312 extends radially between 30

i nsul ator-receiyi re wal | and second region exterior wall. As shown for
exanple in F‘?eflg}ﬁe @ge %gwllétfagh%é@ Rend § 9 seraevihaticreating kagsralderdes nrgiuk the
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i nductor 40 ¢ A h i ctor 26 i.s coupled to ground 16

t hrough a sol gerto\élszg% g@ﬁg@?%wﬁg}éﬁ%@gg%ﬂdsgﬂﬁe figle %’de insulating
cylinder 24 has a | engis sB8@nappeiigatie Fip. 604l 90 dfahé RAgsDr 282 ifferted |
i nsul ator-recej vi tgg E re 272. Simlarly, protected side insulating
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i nsul at or - r eGRIVERYs 191 . ' ed. surge. pratector 10,
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surface 4 of surge,side i.nsulating cylinder is flush wth cavity end
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received in taaplegitwr-receiving bore 360 and seated agai nst insulator seat
wal | 364, 20 inner ri\rlzﬁshaped surface 386 of protected side insulating

cylinder 22 is flush wibgprovided conductors are placed in cavities a mold 500, such as that
shown in Fig. 11, of an injection molding apparatus so that plates 50, 150 are received
in a central cavity 502. Preferably, a pin is brought into contact with the outwardly-
20 facing walls 84, 184 of contacts 28, 30, respectively, to hold off on such surface. Pin
does not engage the surface of outwardly-facing wall 84,184 adjacent the peripheral
( ' edge of such wall 84, 184 so that injected dielectric material can mold around plate
' 50, 150 to encase the inwardly-facing circular walls 86, 186, the outer edges 96, 196
and the peripheral edges of the outwardly-facing circular walls 84, 184 in dielectric
25  material 32. When conductors 28, 30 are placed in the mold, plates 50, 150 of
conductors 28, 30 are received in central cavity 502 having an inside diameter 504
greater than the outside diameter 82, 182 of plates 50, 150. This difference in inside
- diameter 504 of the central cavity and the outside diameter 82, 182 of the plates 50,
150 of the conductor 28, 30 creates a space permitting a web 110 of dielectric material
30 32to be formed. When dielectric material 32 is injected into the central cavity 502, a
gap filling portion 112 of dielectric material 32 is molded between inwardly-facing
walls 86, 186 of plates 50, 150. Webs 110 extend longitudinally across the outer
walls 96, 196 of plates 50, 150 and lips 114 project radially-inwardly along the




cavi ty e _ 312. Illustratively, inductor 26 is formeg fLomdohgnat h of
W re or %?%\é@@?:onducti ve material. I nductor 26 includes a Il’g% or

conductor end portion 90, a second or bulk head connector end portion 386
and a coil portion 390. Coil portion 25 390 includes a nunber of turns -
sufficient to provide the necessary induébance to properly tune the L-C
filter circuit for the desired bandw dth of operation. First or conductor
end portion 90 includes a first straight portion 392, a”bend 394 and a
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for manuf act df.ngold$00 imfermed tnideintiocavitketl 16, 207, havddudiankter 3SpraRichasdy ar e
3 and 4, with at | east one such

i ded,as sho orr. exanple in _ ELQgS... W ]
Ponduct of0 25 S sk A RHEish § 6 27 S Cbirov AL weels g Borsin e A gon Ruls al | y
tiher et hr ough hedBoshaNGr 36, REpEXRER! Sthel darflslr ofavifits STHIUGY B wbSan@figy! ded
having an end 90 configured to néchanically and e ectf!cal y coup the 10
i nductor 26 gaedHandhodiapetenhér Std skafti4@0 40 sng dinoederiof rétehtibn@hg 485 shown,

f l'e, 1) ' end, 90 .0f the inductor 26 is inserted in hole 88
of the- connedt5rEuly S IBL8 Ihb Pl imeREY Gl o' foptty bl omb oo ough
i nductor 26 berei3sbushviat SI7 a8 diehdill apHeRinedell @qhd1 8o EGRAYSS inngﬁaﬁg-' or to an
injectio nol di ng process, such 1 nductor 26 preferably wll not be

i nsertedﬂcf n TSBREEAOTA R G ecei vi ng hole 88 until after injection nolding is
conpleted to reduce mbgﬁr&ﬁ;@q@éa‘?@ﬂ ih¥ie is a cavity 502 having a diameter 504 greater

than the diameter 82, 182 of piates 50, 150. Cavity 502 has a length equal to the sum
of the thicknesses 80 and 180 of plates 50 and 150, respectively, plus two times the

thickness of the lip 114 of dielectric material desired phus the thickness of dielectric
20 material desired to fill gap 94 between the plates 50, 150. As shown, for example in
Fig. 2, after injection molding, dielectric material 32 partially encapsulates plates 50,
150 of both conductors 28, 30.
INustratively, dielectric material 32 and insuIatiﬁg cylinders 22, 24 are
simultaneously injection molded onto conductors 28, 30 to form an insulated inner
25" connector module 21. However, those skilled in the art will recognize that the _
~ injection molding of dielectric material 32 and insulating cylinders 22, 24 onto inner
conductor module 20 may be pefformed in separate steps. The described injection
‘molding process of dielectric material 32 around and between plates 50, 150 precisely
locates the plates 50, 150 with respect to one another, controls the displacement of the-
30 pin ends 38, 138 from one another and controls the capacitance of the inner conductor
module 20 to a high degree. Thus, in the illustrated embodiment, insulators 22,24
and dielectric material 32 are simultaneously injection molded onto conductors 28, 30

to form insulated inner conductor module 21. In the illustrated embodiment,




The provigdert7z4pnduct ors are placed in cavities a nold 50011%@3% hat
shown in Fig. 11, of an injection nolding apparatus so that plates 50, 150
are received in-a central cavity 502. Preferably, a pin is brought into
contact with the outwardly 20 facing walls 84, 184 of contacts 28, 30,
respectively, to hold off on such surfacet’~Pin does not engage the surface
of outwardly-facing wall 84,184 adjacent the peripheral edge of such wall
84, 184 so thgt i icect ed gel e(ﬁ.tri c.material can nold around plate 50, 150
to encase the"® dryera32n andmpWaing oxfiaders 28624 agmade firnpen appremifes 96,
196 and the gRIcRR : : : i i |ar |1 s 84,
184 in dielectric. 2gﬁ%g?g%?‘g?a%?j{%é%%%%?@?%ﬁ?%@{gm%hﬁéﬁsg%ﬁOﬁ‘aa‘@n t he
mol d, pl at es F@eptable diflectdopudperttios.sSARS: inROtian moldigeinbebupling eNinfiadtoCRy i t y

502 having an _inside.dianmeter 5 reater than the oqutside dianmeter 82,
182 of plat egt ° ?{e%g%?ld?ﬁpg‘ﬁmqrggr 2 fbaStembnAll e dF iebshevisoFigf7 ishe
central cavi tyvadable fheasimbisli dathdh MR coBgoctor 34, Of the plates 50, 150 of
t he conductor 28, 30 creates a space permtting a web 110 of dielectric

material 30 32 to be fogweted\ren coliductor toidolerPdtie miombted 20 balkilehdct ed into
the central cayi 02 ap.filli portion 112 o ielectric materi al
32 is nol ded %é’%l\%%%n | ﬁrse ?glf%zflﬁéﬁg\kﬁ?cfgn%@fmi‘ﬁ%r UgNARSUROT- 150 \Webs

110 extend | angiitingibosl 336, 8006 Bofel3as abd ffio MR IEuSoWnichOBhe 540! Plgsia0: 150

and lips 114 40,] elﬁt _radial | 'y-inwar dI(}/. al ong the 8392-72490 11 Cctober 2006
-16 out war dI le) P H igdg22 is greried iptainswatopreceBing Hire 366 akbulk bead n t he

Single | ner a0 L OBl el ol R M o3 Fhlflor G s Po cas.

11 ust r at i velopppled betv&0n bulkdiead esnrciok 86 ahd bipteefedadi dongSetsoncent rically 5

formed about b-h%lgorigi tlﬂg%n%l axis 506 of nold 500. Mld 500 is forned to
have caviti dUUHEEVelxqbulk bead copapgiprend 3p8 ob indveior R it Baliedevithin erduatorwal | s
of first 44, rddfing B616384 iftBulk ha81 cARhNI rd 48, 148 transitions,
respectively, of each conductor. | m*rech ately adjacent the outwardly-facing
wal | s 64, 164 of the fiGadu¢tonersi 20 efiindutior 2644 swagddo pAfedted figs em@uéter -

i ncl ude Vi b 51 5 havi n i aneg er roximately 10 equal to the
:' Rgl de d?gne:zgﬁ)?élésf?ﬁwg c@f‘gﬁl%ﬁﬁf@tggr&r‘@@p&%Eg"tﬂé‘?@q(ﬁ' case 34 and bul k
head connect esceBlng k16 BBC BevalsY condi@tof bAISH 6f in@hct6RY% lﬁgjglt?t’ %éﬂlfﬁé)} IS

substantially greater than the diameter 54, 154 of s and
di amet er of FeREItrERd PP igo apductor-receiving hole 88 causes inductor 26 to be swaged to

protected side conductor 28 and maintain solid electrical contact with conductor 28.

O-ring 27 is inserted into annular groove 332 in bulk head connector 36. Thus,
20  insulated inner conductor module 21, inductor 26, bulk head connector 36 and O-ring
27 form a surge protector sub-assembly 402, shown, for example, in Fig: 9.
to ' Surge protector sub assembly 402 is coupled to case 34 by inserting
- female connector 138 through insulator-receiving bore 272, third bore 262, second
* bore 258 and into frusto-conical first bore 248. Simultaneously, surge side insulating
25 cylinder 24 is inserted into insulator-receiving bore 272 and seated against insulator
seat wall 280 and external walls 320, 321 of bulk head connector 36 is pushed into
internal cavity 305 of case 34 until radially-extending wall 318 of bulk head
connector 36 is flush with distal end wall of case 34. Contact between second region
walls 320, 321 of bulk head connector 36 and cavity bore wall 286 and distal bore
30 wall 296, respectively, electrically couples case 34 to bulk head connector 36 to form
an outer conductor. During insertion, O-ring 37 is compressed between inner frusto-
conical wall 294 of case 34 and the floor of annular groove 332 of bulk head-

connector 36 to form a weatherproof seal.




142. Cavsg-ABUs0ohas a | ength approximately equal to depthy883:.8fr 2006
i nsul ator-receiving bore 356. Cavity 517 has a | ength approxi mately equal

to depth 282 of insulator 15 receiving bore 276. Centrally located in die
is a cavity 502 having a dianeter 504 greater than the dianeter 82, 182 of
pl ates 50, 150. Cavity 502 has a length ééual to the sum of the

t hi cknesses 80 and 180 of plates 50 and 150, respectively, plus two tines
the thickness of the Ihp 114 of dielectric material desired plus the

t hi ckness of di el ect ri cn?B¢ Risfeeradambedinserisurgs mrpleptog A isgustisktasssmbly.he
plates 50, 15QuikAsabbiiRetof ¥ jsIERIT & | | et & L8 ndil-eGti.on ol ding,
dielectric materi aEIi 32 ngti afsﬁgé enc%p%[%lm trgge %%Iaq gl’stog%f,l()l(?éfg@llfgﬁnsgg%%?ﬁj
conduct or s 28nng@ondudtersnediti¢ Ybisypredidinge bulk et @nheabr 8toadeni nsul at i ng

cylinders 22, 24 ar I,mul t aneousl y.injectjon nolded onto conductors 28,
30 to form art™ %SS‘EIPE%@&%% m%BP‘E% PHomRL s ubassemblkAPRto stk s e

skilled i3 tHedwtdr 28 thlbulkes@d RbAR iR ab. S 344Q6d ;S%st@&)l)ﬂo@ ua%%e&t%lﬁ%ggt ric

material 32 and insulating cylinders 22, 24 onto i'nner ~con le 20
may be per f ortfregmplstesaspembly of surgp srotddtiendesice ibed i nj ection nol di ng

process of dielectric i.al., 32 aroupd and between_pl ates 50, 150
precisely |dcates theq}gﬁsg{aggelgﬁtﬁoieé@raﬁ’qsl?r}rc@% s 28 Vrithegdbaniad, control s

t he di spl acenmntecafrs BRiel 33QrPéaeh eninlidte. ﬂﬁgnﬁ{tfﬁg’og&ﬁiu%ﬁ%iﬁgo%f@cagp ntrol s
to g

t he capacitance of the inner conductor nodule Z( a hi degree. Thus,
inthe ill ust%Foé‘i aRaRmeRd ereenduciivesmatgrielrsyctp 2s alpminvem dopiper) godd,rar otirent er i al
32 are sijgul LaRRR: i eChi d onto con s 28, .30 . to form
i.nsul ated i nner cgﬁ%ﬁigtégira En]%é %P%J%?Fﬂ‘?f%e PR :l% ‘éeaugﬁﬁsg%v HEEETS,
8392- 72490 1forGropdrenn@f6n, thd Fppdomtctdinectobls@oilkd &he 3RcRT Y8 30, NY
cylinders 22, 24 are .made, froman appropriate dielectric material such as

d
TPX di el ect r OV S Withingtye SePe o Hisrdivebeseird for cornekioonit, 138 toelpet abl e
di el ectric phepfihi@lly cAlthfh yek&e bt @0 cSEPdr@’fo{i/'Qg@ "0, fRlag, of 1 nductor 26

to protected side conductor 2 a subasse at shown in
Fig. 7 is 5 avail abl e Tliustrasedyrivhse 34 4rtd BulitHeath eathecR BE ateiastIom bRsy! at ed

e RN P e o e
bore 356, sehemtoBf¢Ror3HBodREadtdk Sttek Wizt mahtBEQELOR: L dheP ftoptiale Protect ed -
conductive material.
In an alternative embodiment of the disclosed invention, a snap-on
dielectric 432 is provided for mechanically and capacitively cou;ﬁling protected side
20 conductor 28 to surge side conductor 30 to form inner conductor modutle 20, as
shown, for example, in Figs. 12-14. Snap-on dielectric 432 is illustratively very
o similar to dielectric material 32 but is molded in a separate molding operation.
Because of the similarities between dielectric material 32 and snap-on dielectric 432,
similar reference numerals will be used for similar parts. Snap on dielectric 432
25 includes a central disk-shaped plate-separating or gap-filling portion 512 having a
thickness 594 equal to the desired gap 94 between plates 50, 150 of conductors 28, 30,
respectively. Gap filling portion 5 12' has a diameter 596 exceeding diameters 82, 182
of plates 50, 150 of conductors 28, 30, respectively. Webs 510 extend longitudinally
trom the peripheral edges of gap filling portion 512. Webs have an inside diameter
30 582 equal to the outside diameters 82,. 182'0f plates 50, 150 of conductors 28, 30.
Lips 514 project radially inwardly from webs 510. Lips 514 have a ring-shaped plate
back-engaging wall 516, an annular wall 518 and a tapered wall 520. Two plate-

receiving cavities 522 are defined by gap filling portion 512, interior walls 511 of




si de i ns@peA-72Pocyl i nder 22 is inserted into insulator-regokioBer ARJsE 356
in bulk head 10 connector 36 until seated against insulator seat step wall
364. Inductor 26 is then coupled between bul k head connector 36 and
protected side conductor 28. Illustrativgly, bul k head connector end 388
of inductor 26 is staked within inductor:! feceiving hole 368 in bul k head
connector. Conductor end 90 of inductor 26 is swaged to protected side

conductor 15 %?ig i sert%pn f cgn@gctor,end 90 of inductor 26 into

i nductor recelvin Eﬂgﬁém§§3a%%@ﬁﬂ§ A ERAFEIE VAP 1601 bps § Hu ubamaromliss
bent, insertior &ffincoBREHSE 16 cBRGs2D21 Aber ny ! causes
i nductor 26 to be smaged o] Bréggcted s?ﬁ%@g%ﬁ%g%q%%ﬁggggﬁ%ﬁﬁgpﬁpggﬁ solid
el ectrical coMtdéP ofirerductorsfic 80int@8avitied $42ng 27 is inserted into annul ar
groove 332 in bulk hea nnecbpr 6..Thus,f20 i nsul at ed i.nner. conduct or
modul e 21, inductor 26, "BUFRPEELRIIRERT pf SBecpgtestien dgricsA0@88m a sur ge
protector 5submethedstdl ynafPRctusing Whd ads@bBXAEREEprotddtibh Hevi protector
sub assenbly 402 is coupl ed Logcase 34 by inge$¥ﬁné ' gﬁ§?5§%%%%@Ctor 138

t hr ough i nsul dsseribedetbeseskilleddo e avwill teupgrizdibreoti@2yrasganeds ofbor e 258 and

" into frusto- I I 0 4.9l MUl .t anequs). surge side insulating
- 25 cylinder 2 Bﬁgﬁ?ﬁéééféﬁgﬁnfg%ﬁﬁgh?k%g@yggfﬁwﬁﬁﬁgmw@re 272 and seated
agai nst insulator seat wall 280 and external walls 320, 321 of bul k head

connector 36 is pushed into internal cavity 305 of case 34 until

. radially-extending wall 318 of bulk head connector 36 is flush with distal

end wall of case 34. Contact between second region walls 320, 321 of bulk
head connector 36 and cavity bore wall 286 and distal bore 30 wall 296,
ﬁéSpectiver, el ectrically couples case 34 to bul k head connectar 36 to
form an outer conductor. During insertion, O-ring 37 is conpressed between
inner frusto- conical wall 294 of case 34 and the floor of annular groove
332 of bulk head connector 36 to form a weat herproof seal. 8392-72490 11
Oct ober 2006 ~-18 In the preferred enbodi nent, surge protector 10 is a
stack assenbly. Bulk head connector 36 is held on an appropriate pallet or
tool holder while insulated inner conductor nodule 21 is pressed into bulk
head connector 36 to form subassenbly 402. A staking operation is
performed on subassenbly 402 to stake




5 inductor 26 to bul k head connector 36. Case 34 is then o]
subassenbly 402 to conplete assenbly of surge protectionP%§§?§%1§@E
Il'lustratively, those portions of conductors 28, 30 other than end
connectors 38, 138 are each nonolithic. Illustratively, conductors 28, 30
are cast froman appropriate conductive material such as alum num copper,
gol d, or other 10 conductive material. Because, many end connectors 38, 138
require flexible fingers for proper connection, the appropriate connector
is coupled to the conductor 28, 30. H@gever, it is within the scope of the
disclosurg for connectors 38, 138 to be nonolithically cast with the rest
of the c ors 28, 30, respectively. Illustratively, case 34 and

bul khead connector 136 anesueR ; - at 1 tripetal . It
is wthin the scope of the disg%%gﬂ?gﬁ?%émééggﬂggdﬁﬁﬁC%gﬁﬁméﬁggg&%ginector
36 to be SEnals vin 2 epapiat lipaskavingn dignel carsdng inoen wirhand aegrpendod batee  conduct i ve
mat eri al . I i.yent of the disclosed invention, a

shap- on ‘ﬁ#@F@%ﬂ@%%ﬁgggk%%&%§§3?§% for mechanically and capacitively

coupl i ng pr ot ect edas imher cdd@uatarskhibiting 2&phatancy, gad findecondicochadtg 30 to form

. inner condugt or dul e 20 s .shown, for exanpl.e, in Figs. 12-14. Snap-on

di el ectr icgnﬁ%geq g(r’[r)?liltlefcﬁg]ﬁg??]??elpﬂ}er\)‘@ﬁf)fé‘? TR L‘Ee(a dielectric material 32
but is nolded in aasemerf @ntudiB dipdsedMBitndfbul e @t 98 iRferkhbsausion] | arities
between djelectric material 32 and snap-on dielectric 432, simlar

r ef er encdhsRHgcanduciyrbeing sonfiguaed for atédchmenrto Frrquier capdugtopnf icspardalr i ¢ 432
25 incluggs. a central disk-shaped plate-separating or gap-filling portion
512 having a thickness 594 equal to the desired gap 94 between pl ates 50,
150 of conductors 8ylatfy mateddpictricaly insuladme thi idnencprdoctor HiomFHZomas a
dianetercéaﬁmggggﬁding di aneters 82, 182 of plates 50, 150 of conductors
28, 30, respecfﬁvely. Webs 510 extend longitudinally fromthe peripheral

edges of gap filli agindadtéd déctdichly cMblRBted B S cBR tHe HHicd SoriudidRhRT tha0 582 equal
to the outside dianeters 82, 182 of plates 50, 150 of conductors 28, 30.

Li ps 514 °pebpendiicten gid pdpctopfaring qnerandnoldensssyiaiachadpte tha smprepadector
L, Sty Senans ol el BRI IELY o,
filling pwiudedan Bugr condectoricod, analukes codductol eBBORL 7@HAlispbieddetwiranh?006 - 19
inner conductor and outer conductor ends, and wherein the inner condﬁctor includes an
exterior surface concentric about a longitudinal axis and includes a cylindrical wall
defining a hole extending through the surface and the longitudinal axis and the inner
conductor end of the inductor includes a bent portion which when inserted into the hole
mechanically and electrically couples the inductor to the inner conductor.
2. The device of claim 1 wherein at least a portion of the outer
conductor end of the inductor is received in a hole formed in the outer conductor.
3. A surge protector for a signal receiving device configured to receive
signals via a coaxial line having a signal carrying inner wire and a grounded outer
conductor, the surge protector comprising:
an inner conductor exhibiting a capacitance, said inner conductor being

configured for attachment to the inner wire of the coaxial line, said inner conductor

- including a first conductor having a wire end and a plate, a second conductor having a




webs 510 and ring-shaped pl ate back-engaging walls 516 ofvigggb%%ﬁm Annul ar
walls 518 define opening into cavities 522. Tapered walls aciPitate
insertion of plates 50, 150 of conductors 28, 30 into cavities 522. Wile
speci fic enbodi nents of surge protection devices 10 and 5 nethods for
manuf acturi ng and assenbling surge protection devices have been descri bed,
those skilled in the art wll recognize that other arrangenents of
conponents and steps are within the teaching of the disclosure. 11 Cctober
2006 -20 Cainms 1. A surge protector £20f a signal receiving device

configured to recejv signal.s vi.a a coaxial |ine having a signal carrying
i nner wir ev%fﬁ&n‘gma*%@ﬁt&eﬂ’ IEIFCt“EBPF&BEP%‘Ft?gWWOﬂﬂPg@ %’%@"@E}@gﬁs ofth&pri si ng:

an inner fenaidetad @sitiudiock itd‘&tpﬁceiﬁ%}ﬁ%&ﬁ!@&ﬁnicﬁﬁ} SubRIRL fksPRIUEL R bei ng

configured for attachment to inner wire of the coaxial line; an outer

conduct orc8fl¥g¥Sed about and insulated fromthe inner conductor, the outer

conductor being co '3%1 Bt EShahQbr &%ﬁo@%{'%ﬂ{ ax{dolfl%u}f'a%ecf)ﬁ(g A ecﬁﬂg'ucﬁéglircﬁoﬁfe ] Lhe

coaxial line; insulating mteri ectrically Tnsulating t

conduct orth¢ pesen conduatertbeing configiured fir attahecheantoiticoitérabndicesiof iteabhytalconnect ed
between the inner conductor and the outer conductor, said inductor having
one end solderl essl y attached to the inner conductor and an opposite end

sol derl essly att achsdlatify inaRrieldl&tric0) salabhg (Hohsee cohdub@r FroRURE Sfter
i ncl udes an_ inner conductor end, an outer conductor end and a coil disposed

bet ween t99BAUGHAd conduct or and outer conduct or ends, and wherein the

i nner conduct or ingj Hﬂﬁ&oﬁﬁgu&f%ﬁzr JOP l}lr%lrJ[lfl%: g’?‘& V\é/gﬁp&&ﬂieaﬁj;h%uép%ﬁdﬁ%%

| ongi tudi nal axis and includes a’cy ning a
ext endi ng t hr ough wheresuthé amer aomdudtbreintlodgyiaheaieniat suafis canehtiib gbdunaer

conduct on_€er he i,nductor inc]udes nt portion which n i nserted
into the lﬁgl edfﬁ%rleaté(hsaar?flé%lﬁf‘{fsSﬁﬁméc*ﬂég'twgl‘éﬁ Wgr?gl?ﬂﬁ_@ger‘(dﬁg tﬁ??ﬂf\é\g r to the
i nner condtiadeand thz lodgidilaVixicandith€indiddlinyii@dsi Binflorti@PFhicR wheh t i on of the

outer conduct or %hg of the inductor is received in a hole forned in the
out er conygisginto the hole mechanically and electrically couples the inductor to the inner

conductor.

4. The device of claim 3 wherein the inductor is solderlessly connected
to the inner conductor,

5. The device of claim 3 wherein the insulating material includes a
first insulating material insulating the first conductor from the outer conductor and a

-second insulating portion insulating the second conductor from the outer conductor.

6. A surge protector for a signal receiving device configured to receive
signals via a coaxial line having a signal carrying inner wire and a grounded outer
conductor, the surge protector comprising:

an inner conductor exhibiting a capacitance, said inner conductor being
configured for attachment to the inner wire of the coaxial line, said inner conductor
including an exterior surface concentric about a longitudinal axis and including a

cylindrical wall defining a hole extending through the surface and the longitudinal axis;




3. A surge protector for a signal receiving device confi giurggob& JoBEei Ve
signals via a coaxial line having a signal carrying inner wre and a
grounded outer conductor, the surge protector conprising: an inner
conductor exhibiting a capacitance, said inner conductor being configured
for attachnent to the inner wire of the coaxial line, said inner conductor
including a first conductor having a wire end and a plate, a second
conductor having a 11 Cctober 2006 -21 device end and a plate, and a
dielectric portion configured to snap 224 over the plates of the first and
second conductor to capacitively and mechanically couple the first and
second conductors; an outer conductor disposed about and insul ated from
the i nner conduct oan outehendudter digsel koo andehsutht&PRbh B iatkriceiduatorac hment
tothe o Fer condgctor of thﬁ c%fxial |ine; insulating material

electricg § QMtenronfugtor hymgraniighied fog aitstipentio thegmisricandistos of thsspskidlt or . and
an i nductjpg; i nductively coupling the inner conductor and outer conductor,
wherein the inner conductor includes an exterior surface concentric about a
| ongi tudi nal axis #wdlalingmageal elecdallnihsileting theliined edridnttogframhist @xtext endi ng
t hrough tBEqc Q&ace and the |ongitudinal axis and the inductor includes a
bent portion which when inserted into the hole nechanically and

el ectrically coupl esiniheor indutively coaplingehé innarcondwnsiund otter dondidter, devi ce of
claim3 wherejn the. inductor is solder|ess|y connected to the inner

conduct o da1durier ingludingan-gutercanducter Gpe a£pih peienjand wt snerRenduterend

i ncl udes igcludihg Sttrdight Wotibh BGadeRt Bkicall couptad Bld RAIENE distal StaigRRdYehor from
" the outer conductor and a second insulating portion insulating the second

conduct oI Whendthe innsr cangretorendis reseived indhgkolprthe woermondustorand isgnal
axi ine having a

oL A LRSS oy AL G Rl 2,
protector conprisihg: &Fhddeva of clath6 whereixthi iiduttogisaokispesiytodntteds ai d
inner co ?od i tinqlrer goenidlrllgcor.
8. The device of claim 6 wherein the hole is a through hole and one
point of contact is on the cylindrical wall adjacent the longitudinal axis.
9. The device of claim 8 wherein the outer conductor is formed to
include a cylindrical wall defining a hole and the outer conductor end is received in the
hole in the outer conductor.
10. A method of manufacturing a surge protection device for a signal
receiving device configured to receive signals via a coaxial line having a signal carrying
inner conductor and a grounded outer conductor, the method comprising the steps of:
providing an insulated inner conductor having a first insulating portion
coupled to a first conductor configured to be coupled to a signal carrying component of
the signal receiving device, and a second insulating portion coupled to a second conductor
configured to be coupled to the inner conductor of the coaxial line, said first and second
conductors being capacitively coupled;
providing an inductor;
providing a two component outer conductor each component of which is
configured to include a cavity sized to receive one of the first and second insulating

portions therein and configured to couple to the other component of the outer conductor,




configured for attachment to the inner wire of the coaXi ajq biBEer Sopgd | Nner
conductor including an exterior surface concentric about a | ongitudinal
axis and including a cylindrical wall defining a hole extending through
the surface and the longitudinal axis; 11 Cctober 2006 22 an outer
conductor di sposed about and insulated fromthe inner conductor, the outer
conductor being configured for attachnent to the outer conductor of the
coaxial line; insulating material electrically insulating the inner
conductor fromthe outer conductor; a8 an inductor inductively coupling

t he i nner conductor and outer conductor, said inductor including an outer
conductor end, a coil portion and an inner conductor end including a

strai ght cme cbmpmeadpﬁmmfcoﬁdietoﬁ: bbihg confipued tb e dolaliotan odteflEdiidatiotésr ai ght
section, , wherei i nner conductor_end is received in the hole, the

e Corlt RS BRI ffies BPoBST) POvE QEASvEdo BB HRLedsp o sl et ween
the i nducig@al @edvinfgedieier conductor. 7. The device of claim®6 wherein the
i nductor is sol der essly connected to the inner conductor. 8. The device
of clai m 6 wher ei ninspéingghedirptgnsulating paglontofithe 1amht@hlaner@onductcwﬁntodm act is

on the c$.¢ I i udln axis. 9. The device of
claim8 > |Fr?cst% egaé@gt %?pﬂégg(ﬁﬁ}é%n%% °k8’2%ﬂd¢ﬁ58"‘% “Yhncl ude a cylindrical
wal | defi n| ng a hobbcta'mllytdmanm‘.lhgtheamdldttﬁﬂaeﬁiweﬂmellﬁsuﬂd‘baﬂhﬂ@dohdhctdie hol e

in the out&:gl q 0. A nethog of manufacturing a surge protection
devi ce f &P §qﬁﬁﬁ °n7%@: WVWﬁmﬂgéP © OHIST FYUPEASt 0 receive signals via a

coaxi al line havi ngsatifig GRakodhad 'il’is)ﬁlaﬁﬁg biiDg Bf e qﬁ’sﬂfértéarmﬁé? QoriufoP f‘l{ﬂged out er
conductor, the nmethod conpri si ?e S 0 provi ding an i nsulated inner

n
conductoﬂ“ﬁﬁvﬂ%@f@@Pﬂ?%@”ﬂﬁ@@ﬁ@gﬂwgmﬁﬁﬁ@mhﬁkﬂcoupled to a first conductor
O O e ooy Do Lk 0w <ShARisCR GG SRIRANGE R mellifer S 9N

an IMSu

recei vi ng device, a secon ating portiron couple §"3%econd
conduct orondygtief isg?dﬂcaitaﬂm inselated dipine dut mdudm'eiyrmepled: mntdieouet cafdutlog coaxi al
line, saidfirst ang rRif the drom asd %ﬂﬁétglr i%cfljlgei:sn ii(]:l? r%grll ulct\é? lex)lld zgn%uarl)ll o%ger
provi di ng an i nduct’ P

conductor end, the prov1ded insulated inner conductor includes an inductor-receiving hole,

the selected component of the outer conductor includes an inductor-receiving hole and

wherein the coupling the inductor step includes the steps of inserting the inner conductor

end into the inductor-receiving hole of the insulated inner conductor and inserting the

outer conductor end into the inductor-receiving hole of the selected component of the outer

conductor.

11.  The method of claim 10 wherein the provided insulated inner
conductor includes dielectric material mechanically and capacitively coupling the first
conductor to the second conductor,

and wherein the step of providing the insulated inner conductor includes the
step of simultaneously molding the first insulating portion and the second insulating
portion to the first and second conductors.

12, The method of claim 11 wherein the step of providing the insulated
inner conductor includes the step of simultaneously molding the first insulating portion,

the second insulating portion and the dielectric material to the first and second conductors.




providing a two conponent outer conductor each component ofo¥MBb& Yo
configured to include a cavity sized to receive one of the first and second
insulating portions therein and configured to couple to the other
conmponent of the outer conductor, 11 October 2006 -23 one one conponent of
out er conductor being configured to be coupled to an outer conductor of the
coaxial line and the other conponent being configured to be coupled to a
ground of the signal receiving device; inserting the first insulating
portion of the insulated inner conduct@d-into the cavity of a selected one
of the conponents of the outer conductor; electrically connecting the

i nductor between the insulated inner conductor and the selected one of the

conponents of the Qi er Taon@thel OF clain $€ Wherth thd i s&EES M Julks Wbilubfg portion
of the insylated .inner conductor into the cavity of the other conponent of

the out er*™€dHa theigguctory EpTIRyReln el hascledrbemenmnsntof theratagorducopaighct or
wher eby thag tlhé'iﬁ%rtit%fctﬁé‘ BHE IRhlatiR: ﬁdrﬁ&’i gf i@ lsHlated S REGRL P tlﬂgéav'ty. '
o, th 2d”i nduct or

i nductively coupled t t he out'er conductor, wherern the provi

i ncl udes odm selapted oreorfdieecmmponsnts efitie anteocrindnctostetumt perfend t he provi ded
insulate%hhgﬂﬁémg ductor includes an inductor-receiving hole, the

sel ect ed conponent of the outer conductor includes an inductor-receiving

hol e and wherein e cOhpinkthgd bheainh ighaeintheRnbmohddes dnlof gleeps of
inserting th qugr cond ctﬁr end into _the inductor-receiving hole of the
i nsul at ed RGNS JRalusies 2 hentipautionand gvhersin B dnserting theiarsicordigtarnt o t he

i nduct or <h@@fb tﬂeriﬁidawr@e&fvir\tggﬁﬂé;ﬁéﬁ%ﬁ& RRITRARGE RE Fénl? g?jﬂfdh §§ conductor.
e

11. The method of claim 10 wherein the provided insulat i'nner conduct or
i ncl udes 28napte drestaratingtferce aftingdo leevnle thieliydugtod tacthp éwiet ¢ondiigtotoupl i ng t he

first conductor tecth C wherei.n Lhe, st f providing
the insul at ed inne?icoﬁgﬁﬁﬁggg?ﬁ@ﬁ%ﬁ%gpéﬁgﬁgg?éﬁmg?mgghﬁFFﬂﬁggﬁg@§ nol di ng
t he fi rsthd odericatduwtprpnd of tha irginciot ineo the tmindtot-Rebivadgiial:. portion to the

first and second copductors.. 12._The thod of claim 11l wherein the step of
provi di ng the i nsu?@t ed%hq rﬁﬂg?gﬁfcflﬂ fe H?rﬂEIOBEIS%IT‘P%“%‘lfé%e grpvided

si mul t anews sbnipdiRhbiuig chidctor isd cds@ AR 4 B/ith drdiR Bnd the other component
of the provided two component outer conductor is a plug configured to be received in the
cavity of the case.

17.  The method of claim 16 wherein the plug is the selected éomponent.

18.  The method of claim 10 wherein the providing the insulated inner

“conductor step includes the step of casting the first and second conductors.

19. The method of claim 10 wherein the providing the two component
outer conductor step includes the step of casting the two components.

20.  The method of claim 10 wherein the coupling the two components
of the outer conductor step includes the step of pressing the other component onto the
selected component,

21.  The method of claim 20 wherein the inserting the second insulating
portion of the insulated inner conductor into the cavity of the other component of the outer
conductor step and the coupling the two components of the outer conductor step are
perforn_led simultaneously.

22, . The method of claim 10 wherein the inserting the inner conductor

end into the inductor-receiving hole of the insulated inner conductor is performed prior to




the second insulating portion and the dielectric materi alqi@chh& dopgst and
second conductors. 11 Cctober 2006 -24 13. The nethod of claim 10 wherein
the inserting the outer conductor end into the inductor-receiving hole of
t he sel ected conponent of the outer conductor step and the inserting the
first insulating portion of the insulated inner conductor into the cavity
of a selected one of the conponents of the outer conductor step are
performed simultaneously. 14. The nmethod of claim 10 wherein the inner
conductor end of the provided inductoi5includes a bent portion and wherein

the inserg] . i.nner conductor. end.into the inductar-recejving hole
step causdé“!é ngeerﬁlgg His (OH Sk cgipdup ﬁ?’éelb({alﬁjfo tg%F‘[df“é)tﬂrflfe8emélggl8feégéheasefeé'§\flior ative
force actdongohent obthploatet benduttdtmtfofm h@innBecondiesr apRgsahlgr . 15. The net hod
of claim 10 and furgher ﬁonpriain% the step. of staking the outer conductor
end of the inductor>int &0¢ method of clewn 22 whereis fallowse dhe fopningaa inpst hod of

cl ai m 13 ¢oh@icRirRuiRAReRBRRAPEHe i ] i i '
conductor is a case hae_i ng éﬂ{gél\%{e?%%?}ﬁﬁ@?lﬁggﬂglgbﬁgnotﬁ?yﬁg&%tgﬁén%r of the
provi ded SORPcEB Ao thonavityels setestedpnt of thesomppienty of dref duwgerrcenkductorisepr ecei ved

in the I . The. hod.of claim 16 wherein the plug is
the sel e%tﬁglctﬁ eﬁ%%%tg{ﬁgﬁ? &ﬂér%ém &q:ﬁ%r ér%gtllﬁgéheol A Oéirﬁ%el‘ﬁn%vﬁ%lF 8Fﬁefﬂ8°tﬁ‘fovi di ng

t he i nsulcatupdndnhokthe outenchndtctor sépeqre partdride so foha asuBfs@hblg¢ast i ng the first
and second conductors. 19. The nethod of claim 10 wherein the providing the
two conponent outer conductor step includes the step of casting the two
conponents. 20. The method of claim 10 wherein the coupling the two
conponents - of the outer conductor step includes the step of pressing the
ot her conponent onto the selected conponent. 21. The nethod of claim 20
wherein the inserting the second insulating portion of the insulated inner
conductor into the cavity of the other conponent of the outer conductor
step and the coupling the two conponents of the outer conductor step are
performed simultaneously. 22. The nethod of claim 10 wherein the inserting
t he i nner conduct or




end into tB¥27RULt or-receiving hole of the insulated inn ris
performed prior to 11 October 2006 25 the inserting the gtpgﬁggg%%ctor
end into the inductor-receiving hole of the selected conponent of the
outer conductor to forman inner conductor subassenbly. 23. The nethod of
claim 22 wherein follow ng the form ng an2ghner conductor sub-assenbly
step, the inserting the first insulating portion of the insulated inner
conductor into the cavity of a sel eskerRace of the conmponents of the outer
conductor step and the inserting the outer conductor end into the

i nductor-receiving hole of the selected conponent of the outer conductor
step are perforned to f ok Mimistdagseoliv con RO wifh cbhaliibdly surge

pr ot ect or conflg reg &gr .the wth coaxial lines is disclosed. The

i ght ni ng sur g& é??ﬁ’ edPolEhHRS Srsgrolertoriprlides e moercerdugionpminsising tvao
conduct or port teidsctoEsREGHs aRbNati it , and

di spl aced from one another, b Cgﬂgﬁng?gl%?ﬁ%yg%%%@g%@\k/\lﬁ?g{%@%p%é i njection
nol ded or snapf&d ongARhe by aé’éﬁi@?@f@tmﬁw@wlﬁ(ﬂbmbelinismﬂoamiakbdposxtappnds ext end
bet ween t he 1| nggk (18 -and . gggg to.el.ectricall

insul ate the inner coﬂdéﬁ%?%?m?irgbrlrr?%g&go@?g% con&dl%(E:vregtheAlﬁnefﬁo é%‘ft%ér/

i nductivel y coliisiadouteneondpgento elositiesdly drsulate thhrianarebeducoofromcieasutaand i s

coupl ed bet V\ee@bngﬁ@ort\@Qlihl@jc{aggﬁu&]%lg;%é]}pgessi%}ﬁec%er}ecgﬁ%gtgf%)'(Ig'ﬂegﬂ%i nductor has a

bent end which may be inserted in a ern Tor and a
strai ght eHd ttvaductenendis coudéddtvenn thetrab esingla tdiderlosiioafince@@UiGkor . The outer
e frictionally coupled.

The cont | qur ac ok e { R BesiRRPO D PyiEinA e Hsdment ot s ol od
info nodul es ardightring i may besakeb irchhdiafi thé sdresndics STRGR oy} €S and
assenbl i es_ toge }‘orlll%éd Izrgm arcgs%%%(? a 81%12 %%J{% >a{u'ecf?vicszttiosrizatlly coupled. The conﬁgurétion of
the components allows for components to be assembled into modules and
I5  'subassemblies which facilitates pressing the modules and assemblies together to

reduce assembly costs.




