418 SEP 2003 ELECTRI CAL CONNECTOR W TH SW TCH- ACTUATI NG SLEEVE

CROSS- REFERENCE TO RELATED APPLI CATI ONS The present application clains the
benefit of U, S. provisional application nunber 601214,580 filed June 28,
2000, the teachings of which are incorporated herein by reference. FIELD
OF THE I NVENTION This invention relates in general to electrical
connectors, and in particular to an electrical connectog @ﬁ g a
switch-actuating sleeve, which trips a switch upon conn @t on to a mating
pl ug. BACKGROUND OF THE I NVENTION I n high frequency and hi gh power

el ectrical applications, the application of power to associated equi pnent
i nvol ves i nher ent BLESHRICARCOANEGIOR SiCHSWITCIhACAUATINGISAEEVEer s and
users of such equi prent. Power nust be applied in a manner that wll not
result in damage to the equi pnent, and in a manner that provides a safe
environment for users. For exanple, when high power, e.g., kilowatts, RF

signals are transmtt that, i i d froma | oad,

i.e., on an open C|rcuﬁﬁhégéégthgggé%9§§ﬁﬁ£h§%3?§§ﬁ§§ﬁ§ k to the power or
si gnal Isour ce, thermye@myppmwlglgcl?ihs thasﬁﬁ?t ONJEprdvis;]cals\AI:‘]@ﬂlri]Mﬁ&ﬂ nﬁ_ nﬁt eri al
is in close proxjm e en e ca iC e hi gh power
signal is appPRe 6b%é&gg%a§??Wﬁﬁgégﬁgé%7%§:H@ﬁogwwng%“Fﬂanﬁg conducti ng

mat eri al . Thlhmemﬁbddﬁam&e serious risks of electrical shock, equipnent

damage, or fire. Another concern relates to the risk of electrical shock to
the users of the high power equipnment. When power is applied along a cable
that is disconnected froma |(ﬁﬂﬂjﬁﬂFTﬁEp@SﬁNbﬂﬁqthat a user nmay cone into

physi cal contact t.h.the " end of the.cable. This can occur, for
exanpl e, through %ﬂ%ﬂt’é’ﬂtxe giryinerneal i %{E‘:tm%??WF‘ﬁ%‘S od i RFURBRBUCt or of

the cabl e, or abyleiticv@int@ot ha0RgbasitciPichatiiagevt ORthichrdph a b¥EhGEH er

conduct or. Regardless of the manner of contact, however, sufficient power
to onnection 1o a mating plug.

BACKGROUND OF THE INVENTION

In high frequency and high power electrical applications, the application of
power to associated equipment involves inherent risks that are of concern to both
manufacturers and users of such equipment. Power must be applied in a manner that
will not result in damage to the equipment, and in a manner that provides a safe
environment for users. For example, when high power, e.g., kilowatts, RF signals are
transmitted along a cable that is disconnected from a load, i.e., on an open circuit, the
energy may be reflected back to the power or signal source, thereby destroying the
same. Also, if a conducting material is in close proximity to the end of the cable
through which the high power signal is applied, the signal may arc across an air gap to
the conducting material. This could cause serious risks of electrical shock, equipment
damage, or fire,

Another concemn relates to the risk of electrical shock to the users of the high
power equipment. When power is applied along a cable that is disconnected from a
load, it is possible that a user may come into physical contact with the “hot” end of
the cable, This can occur, for example, through inadvertent direct contact with the
center conductor of the cable, or by inadvertent contact of a hand tool with the center
conductor. Regardless of the manmer of contact, however, sufficient power to

seriously injure or kill a person if frequently applied to the cable. Prevention of




.seriously injure or kill a person if frequently applied to the cable.
Prevention of 1 8 SEP 2003 contact with the center conductor of the cable
is, therefore, of extrene inportance. To date, users of high-power RF
equi pnent have generally been left to their own resources to limt the

ri sks associated wth the application of a high power signal to an open
circuit. Mdst users are highly cogni zant of the risks. r@rse?rfmr and 5
acci dent, however, frequently result in serious injury to s and damage
to equipnent. There is, therefore, a need in the an for electrical
connectors, particularly connectors for use in high power applications,
whi ch ar e capabhiectofithsin destar cogdartor of thectrle Gathersfogn al extemedapafahcerhen t he

connecti on between.t signa ource.and the .10 el ec evice is
oo BRI EF SOV e B PR REN b e bR bt e omnect or
assenbl y consiosineedonsstd th litritethé 1iske aisbeimted wiie ihd dplicativreofiadiighypowervagiab sl eeve
bi ased to a dgfault sl eev ﬁgSltloqglgnd a. s%n ﬁ% .15 gavin a swtch arm
bi ased agai nst © PIhPeR AN 34 V) L° SRR G ERT of% & S th in an
open posi t i5on avdident, hidtweled fieghdnyly FaviaRl sericils 6w td Ssefsiing diudagded aul t sl eeve

posi tion. Upon mating of the receptacle with a mating plug, the sleeve
noves axi al | y “¥'BP*Hoving the switch to a closed position. 20 BRI EF

DESCRI PTI ON OF THETERERNA terSfoke) b needie tHeft f@i%ﬁﬁﬁl%ﬂhd%ﬂnr@fpaﬂlbﬂarﬂf esent
i nvention, together th ot her

obj e res ant ages, reference
shoul d be nmad&TECPRAOFYSE PIRRHRP S 2R %F@Hns rafep%apﬂﬁ w‘fciﬁ“’é‘ﬁhlg th d be read
i n conj uncti oRlestricht stgaaswcé SfthyReh th BathedionBeineémhe bipka stlbednakie repr esent
| i ke part is, a side sectional view of an exenpl ary enbodi nent

25 FI G
of a connjgtoka$§§éﬁﬁF?w6%W§?§tent with the present invention in an
unmat ed position; FIG IAis asinplified electrical one-line diagram
illustrating the electrical__ connections of the exqulary connect or
assenmbly of FIG 1 in the Jﬁﬁﬁ?é&mﬁﬁéﬁﬁﬂy%THEINVE}HT:N

A receptacle portion of a connector assembly consistent with the invention
includes an axially movable sleeve biased to a default sleeve position, and a switch
15 having a switch arm biased against the axially movable sleeve for placing said switch
in an open position when said axially movable sleeve is in said default sleeve
position. Upon mating of the receptacie with a mating plug, the sleeve moves axially

for moving the switch to a closed position.

20 BRIEF DESCRIPTION OF THE DRAWINGS
For a better understanding of the present invention, together with other
objects, features and advantages, reference should be made to the following detailed
description which should be read in conjunction with the following figures wherein
like numerals represent like parts:
25 FIG. 1 is a side sectional view of an exemplary embodiment of a connector
assembly consistent with the present invention in an unmated position;
FIG. 1A is a sinplified electrical one-line diagram illustrating the electrical
connections of the exemplary connector assembly of FIG. 1 in the unmated position;
FIG. 2 is a side sectional view of an exemplary axially movable sleeve

30  consistent with the present invention;




.FIG 2 is a side sectional view of an exenplary axially novable sl eeve 30
consistent with the present invention; 2 1 8 SEP 2003 FIG 3 is a side
sectional view of an exenplary enbodi ment of a connector assenbly
consistent with the present invention in a mated position; FIG 3Ais a
sinplified electrical one-line diagramillustrating the electrical
connections of the exenplary connector assenbly of FIG 1 in the nated
position; and 5 FIG 4 is an end, partial sectional view gfr@gef @fenpl ary
connector assenbly illustrated in FIG 3. DETAI LED DESCRI A

exenpl ary connector assenbly consistent with the present invention my 10
be adapted for nOURIZ. Bgs 4 Sdesetiionalivie® 6adn XBmpBryEmbafinientdflbbRdEtopanel or

the Iike, for r bl e el ectrical connection between an

el ectrical si 6??8?%88‘?5&%8“3?7&%3}? PIESFRIRYeRton Mg arted@osititiise skilled in the
art will recogni zeFidauaygkimplifad elbdhGeapshéatc ABSHm 0hstiahfe ﬁ’aE@l%&HEal' nvention
coul d al so be incor ng@ed I n_many ot her connector designs I s i ntended

therefore, thSP™EHE %F&Bﬂml%m%ﬁorﬁé%ﬂr@é/ q9fiFHe t1en ﬂtednﬁﬁgmwe@,.am c 15

exenpl ary srrb_odl NEFIG. d@S&] dnb lai\sleea&taa%ﬂta%h%cxanﬁ&?e&ﬁ{easra&&ﬂ&uﬁtent Wi th
the present ventlon i ncl udes an axially novabl e sl eeve in recept acl e,

whi ch actlvat!-:1 ralefindddcti vates a switch for control | i ng the flow of
current through the connector in dependence on whether a mating plug is
properly secured to the receptacle. Turning to FIG 1, a side sectional
view of an exenpl ary enbodi nent DETAILED®ES ©dr assenbly 100 consi stent

with the present iAyeMmyMly bsimedthlidbdnthPnsidtB] wih MGELA infai&G Ly 100 is

illustrat ?8 in an unmat eqwgom tion. For convenience in conparison to an
exenpl ar y 18 onReedapied {9 mpurkRS® afser docatipngoe a(llﬂ‘rs@!lm@)tpamﬂiler e like, fgor ti on 102

of the con neChﬁl’cm@%?ﬁﬁ@lab’le'eﬁchhil%%ﬁﬂ&ﬁ&l%eﬂgen GOUERSeal ] (ﬁ‘F‘J]y elah ?tr In the

art wll recognize that the does not, and typi not, be
present in thél%cﬁiﬁﬁﬂﬁeemlﬁéfsﬁkﬂle ﬁlthThléWlel EOLnGR, hwveprnt@whteadamtms er shell

104 and a pl ugs e BleSdnt invention could also be incorporated in many other connector designs.
It is intended therefore, that the present invention not be limited to any specific
15 exemplary embodiment described. Advantageously, a connector consistent with the
present invention includes an axially movable sleeve in a receptacle, which activates
and deactivates a switch for controlling the flow of current through the connector in
dependence on whether a mating plug is properly secured to the receptacle.

Turning to FIG. 1, a side sectional view of an exemplary embodiment of a

20 connector assembly 100 consistent with the present invention is illustrated. The
connector assembly 100 is illustrated in an unmated position. For convenience in
comparison to an exemplary connector in a mated position 300 (FIG. 3), the plug
portion 102 of the connector assembly is illustrated. OFf course those skilled in the art
will recognize that the plug 102 does not, and typically will not, be present in the

25  unmated position. The plug 102 may include an outer shell 104 and a plug center
conductor 106. The outer shell 104 may further include a threaded portion 108.

The receptacle portion 112 of the connector assembly 100 may include an
axially movable sleeve 114, a compression spring 120, an insulator 116, a receptacle
center conductor 118, a switch 122, a shroud 164, and a mounting plate 126, The

30 axially movable sleeve 114 may be further provided with a threaded portion 128 to
meshingly engage the threaded portion 108 of the outer shell 104 of the plug portion

3




.conduct or 106. The outer shell 104 may further include a threaded portion
108. The receptacle portion 112 of the connector assenbly 100 may incl ude
an axially novabl e sl eeve 114, a conpression spring 120, an insulator 116,
a receptacle center conductor 118, a switch 122, a shroud 164, and a
mounting plate 126. The 30 axially novable sleeve 114 may be further
provided with a threaded portion 128 to neshingly engag§li§g,@ELeaded
portion 108 of the outer shell 104 of the plug portion 2003
assenbly 102. Those skilled in the art wll recognize t hat other met hods of

engagi ng the ton _asse Q_ be

utilized wt h&g mgépl %rrzt :Iﬁ%se S}%ﬁl Englttﬁé argwglﬁgwg? %% ﬁ'e cﬁc)tﬁ%rsn)( eﬂ%o%aﬁ(/ %1 Bh. The

switch 122 mayhd plug jsmnon aesdrnisle esg ,Strghetiallyeway alas be diliredwithaut dedatting 134 5
tivate different positions of the

di sposed on t @Mﬁ Q@ arn1 ac
switch 122. THe TR ° ﬁpﬁﬁﬁlFWPfWBT be disposed in a swtch housing 154
that forns a cavit ThdédiichdlRd uiayfilitheSintluddn switdk 1/et drl 24 2Rd aeflef 184t her be

secured to_.the.nmounti Ia 126, b ort racket ssoci at ed
rount 1 ng. acr oviposs on Mk the aEbimatits GHERY PooBoRat B e AR T Tng o

t he recept acl ewpek IZZQﬁa}ﬂﬂlﬁhér(bcalsf)(bs%@ﬁldsﬁh@tah h@Ringd 59 that mitniﬁ)cavttguwrrent
panel . Those s illed in t ogni ze a varie of nmount i ng
and encl osur e 22SHtheguitgh ﬁ?&svf’ﬁﬁ E‘E‘h%t]’rels?“i‘?é WIXEHIB%‘P“ 5? g from
the scope of byheupotteitket 157 and as@éblateﬁtllaaﬂﬁllgeaekuas&asotatst Tae ﬁqeﬁﬁp.tgacl e
portion 112, the rece tacl e center conductor 118 is positioned axially

outward al ong pllaf‘iee 2p faqijitatep pguningof thsrecepindepartion] 1248 aé-’f"e‘? Jogationse- gt i ng

pl ate 126.10Th uﬁsui@emlpaﬁat @Bose REI11EDINEY drionilQbcopiiz€h O&ldly GalvitemB@Ring 0N
bet ween an el ec conduct or 160 and the reﬁegtacle center conduct or

118, e.g. by %éa&qswgw ftioms BafgeRy hegtilizsd vafhoptflePpupe BPR SR H | on, the
receptacl e cemmgﬁm@@mﬂu@MQﬁ 118 may be positioned axially inward relatlve

to the outer annul ar %g surface 178 of the_ shroud 164, and relative to
outer annular ri ngAéEﬁ‘q‘ &5 9Bt receniaslenertin I 2,18% repFRtackFeaiencapduciar,

118 is positioned axially outward along the x-axis from the bottom surface 146 of the
15 mounting plate 126. This facilitafes the formation of an electrical connection between
an electrical conductor 160 and the receptacle center conductor 118, e.g. by soldering.
At the opposite end of the receptacle portion, the receptacle center conductor 118 may
be positioned axially inward relative to the outer annular ring surface 178 of the
shroud 164, and relative to outer annular ring surface 176 of the axially movable
20  sleeve 114.

The compression spring 120 may be disposed between a radially inward
projecting flange 130 on the shroud 164 and a second shelf portion 138 of the axially
movable sleeve 114. Advantageously, the compression spring 120 biases the axially
movable sleeve 114 toward the mounting plate 126 until the sleeve encounters and

25  abuts the stopper 142 in the unmated or default position iltustrated in FIG. 1. The
stopper 142 and the shroud 164 may be formed of two separate pieces, which are
secured together, e.g. by brazing. It is also possible, however, to form the shroud 164
and stopper 142 as a single piece.

In operation, a plug portion 102 may be removed from the receptacle portion

30 112 by unscrewing the threaded portion 108 of the outer shell 104 to disengage the
threaded portion 128 of the axially movable sleeve 114. The compression spring 120

4




.The ‘conpressi on spring 120 maybe di sposed between a radially inward
projecting flange 130 on the shroud 164 and a second shelf portion 138 of
the axially novable sleeve 114. Advant ageously, the conpression spring 120
bi ases the axially novable sleeve 114 toward the nounting plate 126 unt i |
the sl eeve encounters and 25 abuts the stopper 142 in the ﬂﬂﬂﬁl@

default position illustrated in FIG 1. The stopper 142 4 h shroud 164
may be formed of two separate pieces, which are secured together, e.g. by
brazing. It is also possible, however, to formthe shroud 164 and stopper

142 as a sing ' n ati.o ortion 2.m enoved from
the recept acl énaggl}% r?ee%gl%i{? Wa@fﬁﬁ‘faglﬁl %@queaggwftég%@pﬁoﬁ i 6h 108 of

t he glut erI Sheldbgl%gé aprﬁmchr S@&gﬁgﬁnumE(FIGmeﬂdfzégxﬁﬂg gmggglsggevgimtrh@ ﬁXi aLI y
free to bl as ERECHAGMIFTOFEDIISTREL Tos JTnderens W BpRL s | n
doi ng so, an Qoiaswesge. Wehm&wame(rﬁlaﬁnza) is@h thid R faKipadilion, tevahtle sl eeve
114 may dgpress the smntch roller 134 downward. This, in turn, depresses

the switch’| evEPaigiaied ymgn e PoRTh the switch |ever arm 124 is in

this default positremingth®IGVHA, 6 Bimplifikd 18R ahdIRsk didkran NREEFMLE YheOPEN
position. Turning to FIG |A_a sinplified electrical one-line diagram

i I lustrating €lfeTicaljcaprsoriens|of thsrsherBplaRy sennsetof precrably DT IGY | inctbmaaat

assenbly of Fhesitidn is Mdshfted MWREESthe sRAS lbVe? Brob $24 ik iteE B§k&Q5kd Y&t he switch
| ever arm 124 is in the depressed or default  position, the swtch 122 is

open. This ef ﬂ)@%’tl?l\;éhef“ﬂ%ﬂ%% W OPeTh ol hiy effeptivelydpolatpy i Fleatieal signal spurgss f r om

the receptiaCl @68 &BkGhe fRE A &ﬁteﬂé&duc?& 138C s micAene Bl dFind BRptad@Eept acl e
center conductor 118 is never "hot" when it is properly disconnected froma

mating plug SEHEISRduEty 11§ isaerershet” whenyié isquonerly dispemnscies romapmghng o
equi prent. 1 €S dligipRgich 1o ThoAGYSTERhaCARLAR Uathldlo LT AR Rl it 1o

receptacl e center conductor 118, from arcing of an electrical signal
from the cent éRdrgisatcantict with the evm@ﬁ@m@t@lqwm@@euctqsl&m fiPMg now to

FIG 2, a si dgrcifgdfiaf eRbiiéh Small r MBS ¥ &R cBhd0 P LA tferefot Bliminated.
15 Turning now to FIG., 2, a side sectional view of an exemplary movable axial |
sleeve 114 consistent with the present invention is illustrated. The exemplary axially |
movable sleeve 114 may be generally cylindrical in shape with a stepped outer

surface 202 and a flat inner surface 204. The outer edges of the surfaces provide an

axial opening 214 large enough to accept the receptacle center conductor 118. The
20  flat inner surface 204 mates up against the insulator sleeve 116 and is permitted to

translate axially.

The stepped outer surface 202 may include a first shelf portion 206 that

contacts the radially inward projecting flange 130 to stop axial movement of the

sleeve 114 when a plug portion 112 is fully threaded to the receptacle (FIG. 3). The
25  stepped outer surface 202 may also include a second shelf portion 138 for supporting

one end of the compression spring 120 disposed between it and the radially inward

projecting flange 130,

The stepped outer surface 202 may also include a beveled edge 208.

30 . between the stopper 142 and the shroud 164 in the unmated position (FIG. 1). This
helps the axially movable sleeve 114 to translate more freely against the shroud 164,

Advantageously, the beveled edge 208 creates a triangular air gap 168 in the corner
5

|
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.sl eeve 114 consistent with the present invention is illustrated. The

exenpl ary axially novable sleeve 114 may be generally cylindrical in shape
with a stepped outer surface 202 and a flat inner surface 204. The outer
edges of the surfaces provide an axial opening 214 | arge enough to accept
t he receptacle center conductor 118. The 20 fl at inner surface 204 nmates up
agai nst the insulator sleeve 116 and is permtted to r¢$$§ X|aIIy.
The stepped outer surface 202 nmay include a first shelf 3 on 06 t hat
contacts the radially inward projecting flange 130 to stop axial novement

of the sleeve n.a plu rtlon 12 | fuI hreaded to the
receptacl e MG %éps\?éﬂgv ?@W&%ﬁg iclgng af %?ﬁ"? g% t?ﬁvlﬁﬂaﬁﬁm?t ude a
second shel f @mppémmwth&uﬁxﬁﬁte&pwmeﬁtmeae@etgedosamsdmps&@mﬁessi on spring
120 di sposed betwgen it and thgﬁradlally I nwar d prOJectlngéflange 130, The

st epped out er STGPPRLYIROVEGHE 1RUST 1af disPqsh P e SWIhdowT et widpe

Advant ageous| Wesctib& lnevelenst t8 e 3208 creates a triangular air gap 168 in
the corner _ 30 between the stgpper 142 and the shroud 164 in the unnated

position (Bl G 1).opmpapgande the pamalsd eqnfigurapenfiFiGsl, EK3: @ ilustratepa fiflans| at e
nore freely agaidsdl viéweotsahreseem&%nb@uﬁ&t@%’o%&m aflEhBE cBhdigmh at e
unwant ed sticking of the axially novable sleeve up against ‘the stopper 142
in the unmat edi{idke preent inyendiop intes matedprpiioro Fhapxsopiey grsempldly At e snoot hly
move the rol | %hée%{‘hefl%x%iﬁﬁﬁﬁ%&@blk Qﬁaﬁs\t@ei/&hcﬂ ifhteAHED2 ”Pélf'claﬁitsl da¥e,
described in reference to I'n conparison to the unnat ed

confi gur at i on Tt iIEfegneg nurpras fog quuslswmms thathage beeg dniradperdlalroadeip of  an
exenpl ary 10 egliibn 308 16, PrOPRRELAaZRRIG! Y consistent with the
present |nvent|on in the mated position. e exenplary assenbly 300
utilizes the exenphuthymaisd aptitonot FXF. 3stheeiﬂﬁmmn|102l§ vt tewandpthel G 2. For
clarity sake, rtg;@ﬂﬁéle g@ftlﬁﬁ? R A %n%aggmglﬁr ?@Wﬁﬁ%@tﬁst hat have

been i ntroduce 0 conj unct ave been omtted in
FIG 3. such, the axiaily movable sleeve may be drawn a d1stance x1 away from the mounting

plate 126 against the bias of the spring 120, The spring 120 is thus compressed
15 between the second shelf portion 138 of the outer surface 402 of the axially movable
sleeve 114 and the radially inward projecting flange 130, A
The movement of the axial movable sleeve 114 away from the mounting plate
126 leaves an open cavity 304 to accepi the upwardly biased roller 134 disposed on
the end of the switch lever arm 124. The beveled edge 208 of the axially movable
20 sleeve 114 permits a more reliable motion of the switch lever arm because the roller
134 may more smoothly roll into and out of the open cavity 304 over the beveled edge
surface.
When the switch lever arm 124 is in the upward position as illustrated in FIG.
3, the switch 122 may be advantageously In the closed position. A simplified
25  electrical one-line diagram illustrating the electrical connections of the exemplary
connector assembly in the mated position is illustrated in FIG. 3A. Again, when the
switch lever arm is in the upward position, the switch 122 may be closed. Thus, the
electrical signal source 168 may be electrically connected through the switch 122,
conductors 160, the receptacle center conductor 118, and the plug center conductor
30 106, to provide the desired power to the electrical device 170. Advantageously,
therefore, current from the electrical signal source 168 may be supplied through the
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n the mted position of FIG 3, the plug portion 102 is drawn towards the
receptacle portion 112 by the neshing engagenent of mating threads 108,

128. As such, the axially novabl e sleeve may be drawn a distance x | away
fromthe nmounting plate 126 against the bias of the spring 120. The spring
120 is thus conpressed 15 between the second shelf portiop .13 8 of the
outer surface 402 of the axially novable sleeve 114 and ?ﬂéffﬂmﬂally
inward projecting flange 13 0. The novenent of the axial novable sleeve 114
away fromthe nounting plate 126 |eaves an open cavity 304 to accept t he

upwardly biased raller 4_di sposed on the switch | arm
124. The beveF%’&eﬁﬂﬁS?@@T‘%ww g pive ﬂ@\f&ﬁ'\%%@"dﬁ? 8‘étvéhefi‘ifp rm ts a
nore reliabl eTA®Edn@érs of inhdertawishazk ot Mgeﬁéﬁuhﬁ(bﬁﬂ&&ﬁbcim widl previding34 may
nore snmoothly roll into,and out of the gﬁgen cav 4 over the bevel ed

edge sur f ace® M8 FORREIAP 2 PRV FISOWe ArennarsipTs. & H?l atf e upward position as
illustrated in Fll Gfrumigg t&ﬂ@l 3Vﬂnteﬁ3|p|§r321 slaalsbnmmdmamgttagmwomet be ﬁl osed
p05|t|on ASIerI ied 25 electrical on I ne a pustr.ating the

el ectri cal ° coffidheasxgnel aBTmsctﬂjeWé&@FPﬁlaéﬁc’? Iy30H i?%teg&@ﬁﬁ}ey’ Fl SHAfE nat ed
position is i bhdkemplaBfsubMinidtére, s3bh-adida] sag! ) dbiitge thiow dvatehlaguer armis in

t he upward p05|t|on the swtch 122 may_be c osed. Thus, the electrical

si gnal sour cehawsg mellenid4dlspesed pp df prd. é’éﬁﬁ‘ﬁ%&eéj&“‘flﬁ%lﬁéﬁﬂ‘f%%% tch 122,

conductors 16@ u:ﬁﬂ&@ﬁﬁ%@%@ﬁ&h@e&%ﬂﬁﬂlmﬂﬂdm&&&meﬂtolﬁercﬁﬁﬂlwq}@ ug center
conductor 30 1% provi de the desi red power .to the electrical device

170. Advant ag @éﬁ?ﬁlk’ﬂ Swlt‘r*i‘éﬁ‘i?ftt?rfé"theé eqiened With@rrirecog| sbevrte flas diegnal source

168 maybe 1§ UPRkit@deddr hRAADwaRE aft ria aﬁbeSEEm%Qém;%ﬂ@ea Sippa% 5Bk Y5800 only
when the plug 102 is fuIIy thr eaded onto the receptacle. The dangers of

i nadvertent sMhBese skilledimhyet Wil isepgnisa veriefy eevitshes and PR PR ng  an open

connection tOc&f@‘&f&%nsﬁﬁé{rnfa%b@hﬁhzeh'ﬁ%@Jxﬂé&mr ﬁéa&dﬂyf&hﬁﬂemmﬂﬂhég to FIG 4,
an end partial sectional viéeéw along the line AAAof FIG 3 5 for the

exenpl ary mat pEpsEHHYERHBr assenbly 300 is illustrated. This view
illustrates The bottom surface 146 of the mounting plate 126 may be secured to a fixed

15  position, e.g. on the outer surface of an instrument panel, by installing screws through
screw holes 402, 404, 406, 408 in the mounting plate 126 into the fixed position
surface. To protect the switch 410, the switch housing 154 may be slightly thicker
than the shroud 164 that surrounds the receptacle portion.

There is thus provided an electrical connector, which eliminates the hazards of

20  providing a high power electrical signal to an unmated receptacle. The receptacle
includes an axially movable sleeve for causing associated movement of a switch lever
arm. Upon mating of a plug with a receptacle, the sleeve is caused to travel axially
within the receptacle portion of the connector towards the plug. This leaves an open
cavity for an upwardly biased roller disposed on a switch lever arm to ascend upward.

25  This position of the switch lever arm for the mated position closes a normally open
switch and establishes an electrical connection between an electrical signal source and
the receptacle center conductor. When the mating plug is removed, the sleeve
withdraws into the receptacle and the connector switch is returned to the “open” state.

The embodiments that have been described herein, however, are but some of

30  the several which utilize this invention and are set forth here by way of illustration but

not of imitation. It is obvious that many other embodiments, which will be readily
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.one exenpl ary subminiature, snap-action, single pole, double throw swtch
410 having a roller 134 disposed on its end. Hence, the double pole switch
maybe equi pped with two switch | ever arns 124a, 124b coupled to the roller
134. The exenplary switch may be further equipped with a S£éing (not
shown) to bias the 10 switch | ever arns upward, and may be GhR efdyto an

L- shaped support bracket 152. Those skilled in the art will recognize a
variety of switches and support bracket configurations that nay be
utilized in a connector assenbly consistent with the present invention.

The bottom surface 146 of. the nountin | at e .126 be_secured to a fixed
15 posi t1 on. GBS DRE SKFLR TGt B PbFada MiFiRG: RHURE PRETAL o)

instal ling scrigpirlthndsghe of3kdiavention.es 402, 404, 406, 408 in the nounting
plate 126 into the fixed position surface. To protect the switch 410, the
swi tch housing 154 maybe slightly thicker than the shroud 164 that
surrounds the receptacle portion. There is thus provided an el ectri cal
connector, which elimnates the hazards of 20 providing a high power

el ectrical signal to an unmated receptacle. The receptacle includes an

axi ally novabl e sl eeve for causing associ ated novenent of a switch | ever
arm Upon mating of a plug with a receptacle, the sleeve is caused to
travel axially wthin the receptacle portion of the connector towards the
plug. This | eaves an open cavity for an upwardly biased roller disposed on
a switch lever armto ascend upward. 25 This position of the switch |ever
armfor the mated position closes a normally open switch and establishes
an electrical connection between an electrical signal source and the
receptacle center conductor. Wen the mating plug is renoved, the sleeve

wi thdraws into the receptacle and the connector switch is returned to the
"open" state. The enbodi nents that have been described herein, however, are
but some of 30 the several which utilize this invention and are set forth
here by way of illustration but not of limtation. It is obvious that many
ot her enbodi nents, which will be readily 7 18 SEP 2003



apparent to those skilled in the art, may be nade without departing
materially from the spirit and scope of the invention. 8 1 8 SEP 2003 1.
An receptacle portion of a connector assenbly conprising: a receptacle
center ddaiictor; a mating end adapted to renovably receive a mating plug
for creating an electrical connection between said receptiﬁ&g %@ﬁter
conductor and a matin |l ug, center conductor, an axially gl sl eeve
bi ased to a Heféﬁll'%ceﬁl%ég\mr%@ﬁﬁ eanecier assemblyicbyprisipgabl e sl eeve havi ng

t hreads thereon f i ing corresponding threads on said
mati ng plug; and gfegﬁgﬁr&%%{%gﬂg&gw tch arm bi ased against said axially

nmovabl e sl eeve f oi maphgend@dpadddo sehdvebly fRcdibe 8 RAMnE Phigt foP Bredfitparsal d
axially novahl e sleeve is in said default sleeve posSition, wherein upon

t hr eaded engdlgerealconnectian deyeenpaig repsptaplesentst eanductanandsaindtingpivgg pl ug,

sai d sl eeve | 1&&1 to nove axially thereby placing said switch in a
cl osed condi %%I(t)eg%g& & receptacle of claiml1l, wherein said axially

novabl e sl eeve i sahindslpyimboatsasldevednisedté 2 abREN SlePRSPpJsitin, Bid axi ression
spring di sposed hetween said axially novable sleeve and a shroud. 3. The

receptacl e oPO¥ARAS HFeve hmedhreaduibarcen ipraeshingly ergaging comestiongiogdrendst ween
a shelf on (a‘ﬁgeﬁld%ﬁﬂgilpé_‘gngly@bl e sleeve and said shroud. 4. The receptacle

of claim 2, ereln s axl al |y novabl e sl eeve abuts a stopper on said

shroud in said ded switth sdvérey®switc drivtbiased agZing sarRiCapMIBGhevabie Séedrk Torl,
wherein said switch.,armconprises a switch roller, and  wherein said switch
rol ler is biXNagne sy4sHateh inanyopanposition grherrseid agtally mmaviablesieers wims®d wher ei n
an i nsul at or adaaeiiB&e pshidnSAhGeX] P tially
define a cavity to ac_cﬂggt ghi d gwi @h@g{%@gﬁgﬁﬁsﬁb@%ﬁhg@?@ﬁ%

sleeve and said mating plug, said sleeve is adapted to move axially thereby placing

said switch in a closed condition.

2. The receptacle of claim 1, wherein said axially movable sleeve is biased to said
default sleeve position by a compression spring disposed between said axially

movable sleeve and a shroud.

3. The receptacle of claim 2, wherein said compression spring is disposed between a

shelf on said axially movable sleeve and said shroud.

4. The receptacle of claim 2, wherein said axially movable sleeve abuts a stopper on

said shroud in said default sleeve position.

3. The receptacle of claim 1, wherein said switch arm comprises a switch roller, and

wherein said switch roller is biased against said sleeve.

6. The receptacle of claim 5, wherein an insulator together with said axially movable
sleeve at least partially define a cavity to accept said switch roller upon mating of said

first end of said receptacle with said mating plug.




first end of said receptacle with said mating plug. 9 1 0 SEP 2003 7. The
receptacle of claim1l, wherein said switch is a single pole, double-throw
switch. 8 The receptacle of claim1, wherein said axially novabl e sl eeve
has a bevel ed edge. 9. A receptacle portion of a connector ?ggggqg
conprising: an axially novable sleeve biased to a default sl sition;
and a switch having a closed position wherein an electrical current path is
provi ded t hrloudhe ssepiadgiof elainahawhercinpeid syotchtis asinglegoks, dowie-thretvect ri cal
current pathshgkmelectrically open, said switch having a switch arm bi ased
agai nst said"axially novable sleeve for placing said switch in said open
position when said axially novable sleeve is in said default sleeve
position, wherein said axially novable sl eeve has threads thereon for
meshingly erfgadheircepinele opelan hgwhireinasdid axinlly menableglqevabas abeveldder ei n
upon th@ﬁgged engagenent of said axially novable sleeve and said mating
plug, said 'sleeve is adapted to nove axially thereby placing said switch
in said closed position. 10

9. A receptacle portion of a connector assembly comprising;

an axially movable sleeve biased to a default sleeve position; and

a switch having a closed position wherein an electrical current path is provided
through said switch and an open position wherein said electrical current path is
electrically open, said switch having a switch arm biased against said axjally movable
sleeve for placing said switch in said open position when said axially movable sleeve

1s in said default sleeve position,

wherein said axially movable sleeve has threads thereon for meshingly
engaging corresponding threads on a mating plug, and wherein upon threaded
engagement of said axially movable sleeve and said mating plug, said sleeve is

adapted to move axially thereby placing said switch in said closed position.
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