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(57) Abstract

An clectrical connector (1) including a body (2) and a switch (10) disposed within a cavity (180) in the body. The body includes a
bore (161) therein leading from an exterior surface of the body to the cavity. The bore is adapted to receive conductors (61, 162) connected
to leads of the switch (10). The conductors connect the switch leads to an electric circuit for controlling application of an electrical signal
fo a center conductor (18) of the connector. Upon mating of the connector with a mating connector (64), a switch actuating portion (262)
of the mating connector causes the switch (10) to change from an open state, wherein connection of the electrical signal to the center
conductor (18) is interrupted, to a closed state, wherein the electrical signal is connected to the center conductors for allowing current flow
to the mating connector.




damage, fire, etc. Anot her- concern relates to the risk of electrical
shock to the users of the high power equipnment. Wien power is applied al ong

a cable whic connected froma load, it is possible t r could
conme into ph93|9§/3%l"gcgont act with the p@}mgssﬁ%s ,

“hot" end of the cable. -This can occur, for exanple, through the

i nadvertent direct contact with the center conductor of the cable, or by

i nadvertent contact of a hagsud.UonikdiBr WiG: RERAGEL shRRgUCt or . Regardl ess of
t he manner of contact, however, sufficient power to seriously injure or

kill a person can be ﬁggl | ed%t[o the cable. Prevention of contact with the
center conductor of tHECESHRYFeREnqe,do-Retated: ApRi+EaELPRS0r t ance.

Unf ort unat el y, mmesénhlgmmﬂldﬁ 60 Wajean) t 1haparﬁ¢neﬁahls been left to

their own f he Lisks;.assac e a ation of a
hi gh powerﬁfé‘p%r q}o a %qué‘lr*\t%:?r?céu]f %‘f\% fa%tfg§>ég3pne% ?‘GH ggg##'zant of

t he risks, 1394 dihe derchihgs o€ ovhdecht ard oastdrpoaasegnhe:remurhg before

appl yi ng ppagsredddran error, inexperience and accident, however; frequently

result in serious injury to users and danage to equi prrent There is,
therefore, a long-felt need in the art for sinple and efficient nechani cal

means for ensuring that an el @sbilCof €hdBlveriilde IS not applied to an
open circuit. e,][':}}‘_lgartlcul ar, there is a need in the art for an electrical

connector, esp Pr@sent oin¥sRiion gelates AthggRepahetoRELagETieat i ons,
havi ng an coﬂmctadrsswahdhiﬁcpaﬂl:imalg uwrme@me@urméaancehﬁ@&téﬁal source

to a CondUEQGEnéN§A1fBQ ¥nal switch for closing an electrical curren
path upon connection of a mating connector. '

Background of the Invention

In high frequency and high power electrical applications,
the application of power to associated equipment 1nvolves'
inherent risks which are of a constant concern to both
manufacturers and users of such equipment. Power must be
applied in a manner which w111 not damage the equlpment, and
in a manner which provides a safe environment for users. 'For
example, when high power (i.e., kilowatts) RF signals are
transmitted along a cable which is disconnected from a load,
i.e. on an open circuit, the energy may be reflected back to
the signal source, thereby destroying the same. Also, if
conducting material is in close proximity to the end of the
cable through whi;h 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, fire, etc.

Another concern relates to the risk of'electrical shock
to the users of the high power equipment. When power is
applied along a cable which is disconnected from a load, it is
possible that a user could come into physical contact with the
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when a mating connector is nated therevmth . bj ects of
the I nvention Accordingly, a primry object of the present invention’
is to provide an el ectrical connector having an internal swtch for
al | owi ng coMReB® of an electrical signal source to a coRGEUSISEM h only

when a rrat«rr&w%ﬂaes%%hérow degd 8 Wahhoccur, ARPTOEMAN G, r%fu he

present invention is to an el ectrical connector Havi'ng
act uat i ng P tirgRvesEeRt | ‘f:b‘??ﬁf HORLCE WALhs ke crentrn ‘F%qu{{j:q}'omf-ect or

thereby the cable, or by inadvertent contdct of a hamd |GGt i Oon of
an electrical, sourc duct ar y_when a pmati onnector is

at
mat ed trmw%ﬁﬂﬁ conaugﬁgfher %ﬁﬁi& eS5¢ © hggﬁrﬂgﬁﬂ?rl?éﬁhﬁﬁg%F i's to provide
an electr |1mtemnneutfmcnewt EpveeY itot eerdbusiyt thjtoe of [lliing eexseat i on

of an el ectdd &Rl a %9%8& to %(;ﬁﬂlfé Or phRLRARRLY o @3{5@%% Gapnector

Is mated therewt ere npl et e the con uctor erein-the
i nt er nal . SSARYSF CoRABFtersef ytl'b% ‘E?r%d-sbytééﬁﬁﬁﬁﬁofof RXEEAMEh with a
bl unt objeiﬁpdﬁudﬁc@s a human fi nger. Still another object of the

AT TR AR A R e e e
appl i cati cgenerally heeunrléft ohjBwimownheegpaseas tovEimibbrle riwks ovi de
associated with the application of a high power signal to an
open circuit. Most users are highly cognizant of the risks,
and are careful to connect a load to a signal source before
applying power. Human error, inexperience and accident,
however, frequently result in serious injury to users and
damage to equipment. .
There is, therefore, a long-felt need in the art for
simple and efficient mechanlcal means for ensurlng that an -
electrical signal source is not applled to an open c1rcu1t.m_
In particular, there is a need in the art for an electrlcal.
connector, especially a connector for use in hlgh power RF :
applications, having an internal switch for allow1ng B
connection of an electrical source to a conductor path only
when a mating connector is mated therewith.

Objects of the Invention

Accordingly, a primary object of the present invention is
to provide'an electrical connector having an internal switéh'
for allowing connection of an electrical signal source to a
conductor path only when a mating connector is mated
therewith.

Another object of the present invention is to provide an
electrical connector having a switch actuating portion for
tripping an internal switch on a mating connector thereby



an el ectrical connector with an internal switch which is of a sinple and

cost efficient design. Yet a further object of the present invention
is to proviﬂg ectrical connector with an internal SV“tﬂH}iﬁgkﬁgmés
easily asse ?EQ(.’&g Still a further object of the present iTnvention is

to provi dealdcwding corhbotich ¢f ererlicvyricatesbivoeotoan edmdictanl signal
source to ;?aﬁ]ho%%'ig%ﬁg}i' 5 Mﬁﬂ%%‘%&@&%&oﬁshﬁ&w& ﬁk‘e Qegal switch.
ot her 0bj ect's of e

These and resent 1nvention W econe’apparent from
a revi ew of théng&beri pbheat ppHihePuasenpl. invention is to providsamary of

the I nventdrtricalTR8nBLEESF | KN ikPHICGerabit BRIDERSEHE ATNSMAPN S
organi zed about the cancept_ of provi ding a connector haV|§9 an i nternal

switch whicepRection,gdqapyelectrical &9 kg BoFPRERCHPT i ML onnect or
when the netiemG aatiagt edonhectdd eib miwteRVitherewhehstbt thetélop ccompXetaral | y

open el ect i cal th- fo ntr | |4 ' : ' rough_ i _
connect or . e hatho piersnt? Y st uad Bu BTGl GV o
3 be ckosest biygcophacttof the awliteh wdthhe bivahtobiect such@gen a

load is copngeifdtQngee.signal source, the signal source is switched to the

connector by the gqntact of a switch_ actuating portion of the mating
connector with i APETREF Shdech.oiwidie ﬂ?@sgﬁfgi AgVeBkkeRtF ¥ renoved,
the sw t chppetitd iamgelectrical connector which reduces the hazard of

inadvertent shock associated with high power electrical -
applications.

A further object of the present invention is to provide
an electrical connector with an internal switch which is of a
simple and cost efficient.design.

Yet a further object of the present invention is to - -
provide an electrical connector with an internal switch which
is easily assembled.

Still a further object of the present invention is to -
prdvide a novel method of preventing connection of an
electrical signal source to an open circuit using a connector
having an internal switch. | _

These and other objeéts of thé present invention will -
become apparent from a review of the description provided
below.

Ssummary of the Invention

The electrical connector of the present invention is
organized about the concept of'pioviding a connector having an
internal switch which is tripped by a switch actuating portion
of a mating connector when the mating connector is mated
therewith. The switch closes a normally open electrical path
for controlling application of power through the connector.
Thus, when the connector of the present invention is connected



portion thereof withdraws fromthe switch to return the switch to its .
normal |y open state and to di sconnect the signal source fromthe connector.
A signal can be provided fromthe signal source to the connector,

t herefore, OXPY? a mating connector is mated with the FSHABRYHI4GT t he
| nvent | on. ¢y 3ak3GRONSHNecE! ddcithifly RET EABALNYBALL 4 Af! HAMRAGL Q

equi prent are_ el m nat ed. pecitically, the connector of 'the present

i nventi on 19894 dFe SORPBEEGA. EhERe SHgne EPY¥EESedthft Hignal RMNGE i4F t he

body. The switdtiedas tRadsommstnyt & theakonk8Et bE &1 SWikdh TNl | i ng

connection_of, .an electrical.signal to a center.copductor., of the connector.
Upon mat i iP0rFhe fcghﬁe%‘?%}n- g‘ior’ima?c%fglri ﬁ'étboﬁhﬁcf‘g ernzd Ry connect or
causes t héWlmn tthie metihangenreachnm isomemoledppthesswai tch viene tingpnnect i on
of the el | 4 [ dugt i s v ks

cl osed st glféel,rglvﬁe}: g‘ib%gtaﬁe&gf%%%"fsga gni Ct%%l %ﬁgeégn?\%c?ée@&*? }f%es“g:lce?ﬁ?l er
conduct or ¥ritg pormadlyepehtstatayang: Fogdispennect chpe csignaldawicet o a

center conghuil @hedlcohhect®E | NA IYAIRAL @an be prbveheaablom tHEe SWdah is
di sposed within the awtegréa acent an openi in the body so that a
HBe AR

n A . .
portion of STHESEE F§ecE e&ﬁtfé’Fethg&geﬁ’Pﬁﬁ ameA?ect I'y cont act
t he swi t chcomnesitargd st matedi witth fuhemconnectoiablfythpeimeémtion.o t he cl osed

state. T ' h V, her. ( ' travel s
oxially {CIaGRdiy, IP sk O R RAR "Ehy g BN (Al W CAVE
mati ng conPEtiRRentapreofl Beinaksd necessary portion of the switch to change

the switch statshecdfical g, MHé NEbraRVIRA OF KRY pPBLast fnvasticd the

swi tch, Orirrch?]}/u&eosggl %ogy,smértx& ha asrwry.ltch disposed within a cavity in the
body. The switch has leads connected to an electric circuit
for controlling connection of an electrical signal to a center
conductor of the connector. Upon mating of the connector with

- a mating connector, the mating connector causes the switch to

change from a normally open state, wherein connection of-.the:
electrical signal to the center conductor is interrupted;:to a
closed state, wherein the electrical signal is connected ito- -
the center conductor for allowing current flow through the-..
center conductor to a center conductor of the mating
connector.

Preferably, the switch is disposed within the cavity
adjacent an opening in the body so that a portion of the
mating connector may enter the opening and directly contact
the switch to change the switch from its normally open state
to the closed state. The switch-may, however, contact another
element (s) which travels axially to trip the switch. The
switch may be of many varieties, and the mating connector may
contact any necessary portion of the switch to change the
switch state, e.g. the mating connector may contact a post of
the switch, or may toggle a switch arm.



The body includes a bore therein |eading froman exterior surface of the
body to the cavity. The bore is adapted in size to receive conductors
connected t P ads of the switch. The conductors connq?ﬁ. i tch

| eads to thg"{e’ %%Jt“% c circuit for controlling application o ”"Le el ectrical
signal to the aaet bodgomlmlbictﬁs a borel n;harpu.af beadihe nbom rmntexudté.olrody

i ncl udes g lag §hghj? qghteerc a#pd }S{I&e? Cfée/llnédd dMich the

switch is dispose orned etween t e natlng the outer shel
The matingiAfelte FREFEVALFINIGREQRS SORNGCSEECEP oFhe nwadh Frtheount i ng t he
switch. Theten. tclrheScsﬁ&wwkg Q:ddi@.dfﬁk:hégsﬁBEJ:ﬂl Dé(a&élgﬁtgﬂffﬁ-f\t .of ‘threads

on an interjor 0 i,on and.threads o ext eriqr surface
of & port ke IenElEapEE oY EotRI1IRg REPLARRELTS Of 41k P rhcal o

SWi t ch. actsisgnalg tportheouenﬂ'éne camdudtoact uating portion i s di.nensi'oned to
extend axi al | r t he

mat i ng connec%/oIEn %%%Q?ﬁgpg%nénn&:@% q‘gt’e?:eragphil ﬁﬁ&ﬁg&fgf&%} Frat | ng.
connect or $hedilu@dd an Puker shell, gad ithe saui ch‘%urﬂ'h#@sﬂeq Iswiithosed

about the jginglspdaell is fbﬁn&w&ﬂw&zﬁ hald mhtinyi shéyr biradathd wwidd a
mating end of ‘the mating connector by a conpression spring. di sposed between

the inner SMHY- and the coupling shell. In this preferred enbodinent, the
end of theToupiting shell psefdwakly tizlcladesati ppopeoctian ﬁkwrémntﬂm:ti ng

the s { Cthountingl el QPEtRhel tnPTSharably LoElidRSPUd QU def 11l 1O

openi ngs, enents are di Sposé F2 openi ngs
portions tmldoﬂom@msggmm‘édof a@%ﬁaqs iopnand 1pbgoher asuy fare %ﬁjrﬁhﬂ:e of

the inner.sheldctibnaahlr 8hréads ase Hf tRr3e¥PLLPBaseh -2 JharGRURA NY
shel | incl nges g ,bevel ed surface adjacent to the first surface. Upon axial

movement ofP% Y ling shell away fromthe mating end, -the bevel ed
surface aligns Thet mathagopemegisort erse lay baldhowi. by ahmimklatg:uatmg

portion. The switch actuating portion is dimensioned to
extend axially from the body to contact the switch ﬁpon mating
of the mating connector with the coﬁnector. Preferably, . the
body of the mating connector includes an inner shell portion
and a coupling shell disposed about the inner shell. The & ..
coupling shell is axially biased toward a mating end of the-
mating connector by a compression spring disposed between the
inner shell and the coupling shell. 1In this preferred:
embodiment, the end of the coupling shell is the switch .
actuating portion for contacting the switch.

The inner shell preferably includes portions defining
openings, and locking elements are disposed within the
openings with portions thereof being forced radially inward

. beyond an inner surface of the inner shell by a first surface
of the coupling shell. The coupling shell includes a beveled
surface adjacent to the first surface. Upon axial movement of
the coupling shell away from the mating end, the beveled
surface aligns with the openings thereby allowing the locking



el enments to recede within the openings agai nst the bevel ed surface. . The
connector includes a groove fornmed therein for receiving the | ocking '
el enents of the nmating connector. The | ocking elenents are forced into the
groove by t R¥OPY¥83 surface upon rel ease of the coupling sH&ETUSPHISer eby
form ng a gRémdrks Gyeekead WEEtNBEtHOPENINYG agaNRstOthandet&EcgoONnnect or .
The invention_further includes a nethod of connecting of an electrical
signal to SWE¥%Rtrical connector upon mating:of the connector with a

mat i ng connect dfhe cBmnegibhoidinchedesices qromxedifogmad therelnhcfidr connect or
accor ding LReLIVHAQHY hamaA] JRladid lodiehly GoT3h;00AROAESEST £t hat o

center conducior connector contacts a-center conductor of the’
connect or &REKiRE ekemengscanfeterred rine the Skcr¥R bY Ehangérehe switch

fD; om it f nsﬁa?é&e/ ReN rellab8et 8F 3tk OSAH ISR @hell for théreby folhikd
scription o

Y i
he Draw n For bett er, under st andi ng qf the present
invention,atB@Ei?ﬂHCQHWﬂ?tgPﬁePeB%?%%fghe1Wéiﬁﬂﬂé§°§ﬁ8°§8€agP§gE§? ref erence
shoul d be madeet¢iothe foll owi ng description of the preferred enbodi-hent

whi ch shoul d beplead,dhqanl YAEERED: MdTuddle o SlkRBLNG:T LOHRES IhgeTaEn | Tke
numeral s represent Tike parts: T 1s a partiral sectronal view of a
preferred aBnhbeglrical signal Hecer eIrFhwiqade qenBsehiPri npent wakhing ‘of

the connector with a mating connector. The method includes -
providing an electrical comnector accdrding to the invention
and mating it with a mating connector so that a center
conductor of the mating connector contacts a center conductor
of the connector and the mating connector trips the switch to
change the switch from its normally open state to a closed
state.

Brief Descfiptibn of.the Drawing . - _
For a better understanding of the present inventibnnﬁﬂﬁ-
together with other objects, featﬁ;es and advantages, - . -
reference should be made to the following description of-the: -
preferred embodiment which should be read in conjunction:with

the following figures wherein like numerals represent like
parts:'

FIG. 1: is a partial sectional view of a preferred connector
according to the present invention.

FIG. 2: is an end view of the connector of FIG. 1.

FIG. 3: is a side view of a mating connector with a‘right
angle adaptor according to the present invention
which is adapted for mating with the connector shown
in FIG. 1.



FI G, 2: is an end view of the connector of FIG 1. FIG 3: is a side

view of a mating connector with a right angl e adapt or accordi ng
to the presqgaﬁhg&ﬁntion which is adapted for natiReskidssd NE
connect or showi in FIG 1. 6

FIG 4. IEI& d9ecti asah seevimiall hdemabifngheonatth@rcaimedtdomn shown in FI G
3. FIG 5 is a ?gatigl sectional view showi ng the mating

connecti on between e cohnector of FIG 1 and the ' mat i ng
connector of FIG 4 Det ai | ed Description of the Invention

The presengrd N\eNti @8 W bhr£0N NG AADEI1P 99 clNsRONDES 108 nddhq preferred
enbodi nent which is adapted tqQ nmount toQ an |nstrunen§ anel, or_.the like,
for making a renpvaGPBREFELPR | RelWeSHh Toe: CORMBEFRE M @t ebtmt A& gnal
source and an el ect matahgdeonwectdAdwehtFageods!l y, the connector:i-ncludes a
switch which trips an external switch for controlling the flow of current
t hrough the connector in dependence of whether a mating connector is
secured to the connectBetai¥esi Dmsxwiptiorpbfinthe oFnpvareiomventi-on-wil | be

described hereighd BGQBAECLAOM M i WA 1R HLICHE 2B BEEI6E4 Ok SR By

Those . . _ _
with a preferred embodiment which is adapted to mount to an

instrument panel, or the like, for making a removable
electrical connection between an electrical signal source and
an electrical device. Advantageously, the connector includes
a switch which trips an external switch for controlling the
flow of current through the connector in dependence of whether
a mating connector is secured to the connector. For ease of
explanation, the invention will be described herein in:- °
connection with a particular preferred embodiment. Thosé :
skilled in the art will recognize, however, that the
advantages of the invention could be incorporated into?ﬁanyi
connector designs. It is intended, therefore, that the _
invention not be limited to the specific embodiment described,
but include any variation thereof associated with use in
varied connector schemes and designs.

Turning to FIGS. 1-2, a preferred embodiment of the
connector 1 generally includes: a connector body 2 including
an outer shell 4, a mating shell 6, and an end shell 8; a
micro switch 10 disposed within the switch body 2; first 12,
second 14, and third 16 insulator portions; a center conductor
18; a mounting.plate 20; and a gasket 22. The outer shell,
mating shell, end shell and mounting plate are preferably
machined from brass and plated with nickel. The contact is
preferably formed from brass and plated with silver. The
insulator portions are preferably formed from a known
insulating material such as TEFLON.



skilled in the art will recognize, however, that- the advantages of the-
I nvention could be incorporated into many connector designs. It is

i nt ended, ther that the invention not be limted to t ifjic :
enbodi nment g‘&g?;’%’ %I, but include any variation thereof ass‘lo%%r"%s?g@%th use
in ;/ari eg Cﬁgnémﬁcx pﬂ@:}[@e@ﬁa aadoﬁlesrhegr&nnectorlT:Jtnéne?agsEl &S. tHe 2, a
prererre e i nent., 0 { connector. 1 ner.a i n u S. a canhnector
body 2 i ncFOares SIPMRter LRotf BOSLEiGRTE PRl BUtphd frandtine) | 8 a
M cro switbhtiem diuxiesred 33 P hhe tRownkingh Hedye 20 toi Secilitaeeothe 14, and
third 16 Iﬁéy&@émnnﬁrtanoaa'ecerﬁeai%oﬁmmprsslﬁgtaﬁalaraﬁ'Qﬂe@éﬂé 20;

and a gasket 22. The outer shell, mating shell, end she and nounti ng
plate are preRel AAYFGEEY HEAGE r o 2pdskhey RRd30 F FRencerEREl . The

contact i scpnahetad) e fhr Bydcbhnatbics witld Phaitedgwecbhnsttyer52 THe by
'S[J‘iﬁ' at ol B8Lue Py ¥f i ShgtaBEYal & S5l YDA 5??8‘&”.‘ ' Byl a%éé‘%?é‘%é%r LS'
end 28 of ehd Zénmkctley conhectnd, 3thefend @ erft éhecondberocodguckor 18
positi One_diS%@éiﬁ&&k&d"@ﬂa&&9”i#&?§r@%féﬂﬂi% RCena2e8p LiF £f§é”‘i4 e Pl ate
20 to faciljtate the formatioh of an electrical connection 58 between an

el ectric stBRafPLoA $6 (FIG 5) and the end 30 of the center conductor,

e.g. by connectA®nwiil hbed deBtiriBedofedd©di bbellowhy thel épai s8e0f @Mt
appropriate conduct Or § e54 6., ,At_a rece(gtcflcl. end 24 of the connef or, the
end 26 of FRE CERTRYIESHARG 87 18 PEORHT, a2 PAPPY3F nFBPAVF ef At i ve to

the top sufpraceaBingly tengagnugshetkidyg elements 60,62, of a mating

connector 64 (FIGS. 4 and 5) to create an electrical
connection 66 between the center conductor 18 and an
electrical device 68 through a center conductor 70 of the -
mating connector. It is to be understood, however, that other
types of mating connections and methods would be readily .
apparent to those skilled in the arﬁ. For example, instead of -
the ball locking mechanism of the preferred embodiment, a - .
threaded connection may be used whereby a mating connector =

- including a switch actuating portion is threaded onto the .end
shell. Other types of connections and connection methods will
be readily apparent to those skilled in the art.

As shown particularlY'in FIG. 1, the mating shell 6 and
the mounting plate 20 are preferably formed in two pieces
which are secured together, e.g. by brazing. It is also
possible, however, to form the mating shell and mounting plate
as a single piece. Bores in the mounting plate 38, 40,.42,
44, facilitate mounting of the connector 1 to an instrument
panel 72 (FIG. 5) via appropriate fasteners, e.g. screws 44.
The annular gasket 22 is formed from a suitable gasketing
material and is secured against outer end portion of the
mating shell 6, e.g. using an adhesive, for allowing a close
fit between the connector 1 and the instrument panel 72.

8



As will be described in detail. below, the end shell 8 at the receptacle end
24 is provided with an annul ar groove 36 for matingly engagi ng | ocking

el enents 60,62, of a mating connector 64 (FIGS. 4 and 5) to create an

el ectrical cWAAYERHN 66 between the center conductor 18 arfCHWSH1ME | cal

devi o6 08, Lhr0ulh GoeHECtnaeNckctTodfl Al 118, IBhRgcBINDRCL AL, digh S |0

be understood, however, er types o connectrons hods
woul d be r%aﬂ‘F?F&PQﬂp&&F‘@ﬁt susfaee k0 Jdefirdang an ﬁl‘laﬂ-t opeBingxanpl e, i nstead

of thet bal thé@@&ﬁﬂw@mchanfiﬁs@fsﬁé@f afﬁftqrdrﬁ@tzewodhaemhnea ébfcfa@'ﬁd
connecti on ere con ctor W
actuating ?)gaé/’f F‘hF(tJaEegXBn‘-l‘ ?‘?‘f‘n‘\e‘g'é | 84Cfﬁegg gﬂg 'Feif B

connect i oanaadbmntesulrﬁacaebﬂotlsevmdﬁutge sheddi g &ppeaded £orthose

2t (e sh08 Pdning o cABnS0EIRN AALIIGU] Ale/ mafaBbCondrr! BB LRE o1 e |

6 and the nmounting p are I'eces I'Ch are
secur ed togddhehelle 8. E'Slrbﬁdél ﬂ@ on tthe %ﬂ:@@%wmféceh@mmglyw form

the matingeffghd @Hé@uﬂahag Ehféé‘délse@o%i 'w|b%t|%bﬁ¢?or§96ﬁsofnt§[1@eezidt
he connect Qr 0 an

nmounting plate 38 facilitate m)untlgpgg _
i nst r ument SRahEI8 72 Toe @ndsshell and th imatd L SPEML: arecagsembieds <44, The
annul ar gaskgétlRer, thiexefedef rom ﬁo'samim_bltmegmide&hagln’at anhdathend: i-s

secur od a0gLoahg WIS §TRAELLE"S AL SIS Ll 1BeBom 500080

adhesi ve ose e connec
|nstrunent8§agg|tqqgend shell contacts the shelf 82 of tge mating shell. The

mating shell 6 A ssepRl %hleif%bi:ﬁﬂéﬁ o dfh t‘%ﬁaﬂﬁt‘i’nbhsﬁeﬂeﬁ%qlhég%

surface 80 deLacér§L§¥;d%X%gr Opgﬂélg 92 formed in the second insulator
portion 14. The contact of the shelf 90 with the shelf 92 on
the second insulator portion provides means for positively.
positiohing the éecond insulator portion relative to the .-
mating shell within the opening therein. The second insulator .
portion includes a groove 94 on an exterior surface thereof .
fqr receiving a gasket 96; -. The gasket ensures close-fitting
contact between the second insulator portibn and the mating -
shell. _ '

The first insulator ﬁortion 12 contacts an inner end 98
of the second insulator portion, and includes a first shelf
100 thereon which axially aligns with the shelf 82 on the
mating shell and contacts the bottom surface 84 of the ehd
shell when the end shell is secured to the mating shell. A
second shelf portion 102 is formed on the first insulator
portion 12 to contact an radially inward extending projection

. 104 on the generally'cylindrical inner surface 106 of the end
shell. The first and second insulator portions are,
therefore, locked in axial position relative to the end shell
and mating shell between projection 104, shelf 100 and end
portion 84 of the end shell, and shelf 82 and shelf 90 of the
mating shell.



therethrough. A first shelf portion 82 of the inner surface 80 provides a
stop for a bottomsurface 84 of the end shell 8. An adjacent surface of the
mating shell is threaded for establishing a connection between the mating
shel | 6 and whaoversp shell 8. Threads 86 on the adjacent sRCTAISIS/MS6Hé Nyl y
engage correspaondin threa 88 on a b ortion of the end shell 8.

The end shel | % & eﬁaﬂ’?éa%?'uellqa a‘ﬂfe%&'?sé FEAIRBYERFNY BeRSH ore, by

rotating tdefigrd shskkpBedincyliredmmtalngpeindhly 6hretghiwieidly s caiderr

until the fpsunga ft el tegt 2 of the
mat i ng she‘%ﬁ ot ;\Esggggﬁdghel'ﬁ&pg{%%% gnQ?QE% ?r%t?% a%b,h ]I]P?prow des a
contact spdsiddoned Hithinfthe gpanimyg by epgagewentd ?hsalBixst phelon 14. -
The cont acti ®fort heSBehtefOcohdilctdie atlielal sBE18n11Peos e ded sl at or

portion provides neans, for 03| t| eI p03| i oni ng the second i nsul ator
portion ret2fy qropPﬁglﬂ’ét JI ‘ﬁsraFﬁE EH‘% 19 eFeR9res Hhe
second i nsedritenrt coakhictori agimha!s amm&e&énonranaexvert@rtmrﬂomﬁ

thereof f Q:'ta\#tngfaa SEESm Kur£ak t?x%%%gk ﬁgﬁﬁrgs %JZC?I?C? ﬂ friq4

cont act be %\e e second rnsul ator i on an The
first i nswhtre miﬂ:ﬁésncwd%@ma@rsi m iemded16ndfothef fxmt smmflqrsul at or

portion, agsh#ik udas tapf éﬁﬁfaé@eifs ¥ ttﬂaertﬁ%dw@hgma«&ﬁlﬁa/r@w&% with
t he shelf 82 on the mating shell ~and contacts the bottom surface 84 of the

. end shel | Wﬁ%a@ﬁ&nﬁeﬂt%r%eﬂtﬁiefdw Pﬁethﬁt FRgteneFond %%%c}r?d shel f
portion 10é’ndsafﬁrrrmdsh§1fhpoftiai 122 Wmithle Qéhérenlgkymmm .an

radi ally | il en% 51_% {,Pjﬁifléelé) thcfl urlg%o eBg]r: | 1){ cylindrical inner

surface 10 U s8C8hdP P hsuTat or portions are,
therefore, | ockﬂmsrn thei ﬁnrat:)si ¥¢@md:elaatd third thsudatoseéttions mating

shel | bet wegb HOjBEh Qﬂelgént§ﬁeééncﬂtmcﬁn¢.oeaﬂlgﬂi% PosBéi s dAe sdnd

shel I, and shel f 82 and shelf 90_of, the _ mating shel

9 the center conductor relative thereto so that the end 24.of -
the center conductor is positioned to be axially recessed
relative to a receptacle end 130 of the first insulator.:-: :zx

portion. The opposite end 30 of the center conductor isiz-:u
positioned to axially extend from a-plug end 132 of the second
insulator portion. The insulators and center conductor are:
axially positioned relative to the mating and end shells by :.
engagement of the first and second insulator portions against
the mating and end shells as described above. Advantageously,
this structure provides for ease of assembly and positive
positioning of the connector cbmponents relative to each
other.

With reference still to FIG. 1, the exterior surface of
the mating shell is adapted for mounting at least one micro -
switch 10, which, in the preferred embodiment is a model no.
SA1RV20 switch manufactured by Eaton Corporation. In the
preferred embodiment, only one micro switch is incorporated
for opening and c¢losing a connection between an electric
signal source 50 and the center conductor 18 of the connector

1. In an alternative embodiment, however, two or more
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The inner surface 108 of the first insulating nenber defines a stepped
cyli'ndrical opening through which the center conductor 18 extends. The
center conductor 18 is axially positioned within the opening by engagenent
of a first sWEPMAY on the center conductor and a shel f 11ECHHPSIBAEE4H| 1 st
I nsul at or Lh rs e h t

conduct or aga%c%%"t% é’%@: hﬁgo*ﬁéyéé%cgtngg&{éo%h}'ggogglﬂ% E%%n? ?go‘sf

bot t om sur ¥ eSHichest wired anssebies Haliween Fhef etlﬁété'éﬁt stgmahductor and

an end 116s@firdde frnist cbﬁﬁabawﬁ weGld Cp}ev‘énttoah%ubﬁasebiﬂtpftwe third
I nsul at or ort%tgr}é_‘ls d| sedag st a thir If 128 {:the center
conduct or ﬁgl F°§ d PR PYeIF ef‘h YgERBFAFFyWELR i ®Rir i cal

i nner sur f tst hidendf mleeebgccndneo‘silh@ttme Eaoudricento the déntertdentacst,

second, ang, thig %%5#4 ayogr apggﬁhggél&gggtor rtathhgec ﬁ_ﬁgg{: gonduct or to

aX|aIIy position an center con atrve thereto so that the
end 24 of %”ée@@ﬁléfeld’on(?b@t gwiteh peruld e Fonpesiegdyital sgpasebesed -

rel ative teiBcufteMAClbpetitgld? efodiey fdirdr icondahdtevePBAELSN. - Td e
opposite 68}9%30 of . the cen%sr conductor is position d to axially extend

froma pl ubPereesinent ¥dthe EWRGSYRER SR or Isf"llgﬁ ephWopLd Pat IPACEHd
cent er condticapprewimadelyl 1B30pdegteancabam did yerovddehbalahteq Adcend

shell's by g qqﬁd I nsul ator portions against the
mating and en%gir%hn%ft tt@escrl gﬁga@%ﬂ& dvant ageously, this structure
provi des for edReferringsstily H5adFPesilti \at podiixisdniend of the mabbiwgor
CO”ponentSshéifﬂd\ﬁhdﬁélﬁ@caxﬁbﬂain mount¥rd grefeceies $6bl istfofh&a 1. the

exier! o SHLLACE ehale datiag ghell i Sadpled Lo By no el Teaes one
swit ch manswitthimery be PassedCor Pbe ainisridm sui€apecbEr thd bobedigent, only
one mcro sWELdkd SeithC hRRLALCY54 which matingly engage corresponding
threads on a threaded portion 156 of the switch. The switch
is therefore mounted and secured to.the mating shell by mating:
of the threads on the switch and the mounting projection and
rotating the switch until the threaded portion of the switch
travels through the bore and the end. of the body portion 158
of the switch engages the bottom surface 160 of the mounting.
projection.

At a second end of the mating shell, the shell is formed
with an increased diameter-portion 159, and a bore 161 is
formed through the increased diameter portion. The bore is
sized to allow conductor leads 162, 164 to pass from the
switch leads and to the exterior or the connector body. The
conductor leads allow for connection of the switch in an
electrical circuit for electrically opening and closing the
conductor path through the center conductor 18. The leads may
be provided with an appropriate connector 52 on the ends
thereof for allowing facile connection to the electrical
circuit, or may be connected directly in the circuit by
soldering, as the application requires.
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for opening and closing a connection between an electric signal source 50
and the center conductor 18 of the connector 1. In an alternative '
enbodi nrent, however, two or nore 10

sw t ches nmayw®®9/470890r porated in the design with the | eads ®Crisss/sedsst ches
wred in seri eigbet ween, t he el ectri | gnal source. This connection woul-d

C Si
prevent the pos8PbfFFES ihatxdiseortt ﬁ@gsﬁf‘fh&ﬁ%% Hanst e POFSEPPddéEn by
cont act wipdevidednwithinenteadse1§i0y foenmetingly t drsy=mine edradspendanger

contact i b C . i | t] C e :

Al ternativé’ig{léfadtg h?gw&f %h‘%c}gﬂ%%r}g%&cgﬁﬁg%{:gd&g gg slleép% a"atq‘er'yl éﬁ %Eﬁets for

openi ng ordeIeFalAY eyhirdisirducuites ghehd. 4. | nThereowhitpdiheddt 4nish two

swi t ches, tHeeeTdicbshesci¥dd EPEnePAGeIngt sREPI BY Bl flgenk?t ¢R0LRGS. apart

to provi d%l}alaggceg fortcets:,L acting ?lgal nsgt ihe neting connector. .

Ref erring StiPf5t 8 ﬁlfg At F?efﬁ_ Erefifedt f?&??ki?|QR;t§WbFPt&nﬂadlaIIy

%; eﬂdl ng simt 1t ungiibrbhedjdtﬁbnﬂ‘.'sﬁh;:lfac"éouﬂ”edohamwlgnﬂ:#lors;he%lfle'.re@k;agbh][ ough f
ich ap : r sed, e interior surface o

t he bore ?a'ss fﬁ?‘%@i gfelgig\n'ert’#‘%ho?leg s8 %&%i gﬁtgrgf %gﬁ%f%?geaé’geg‘ﬁ espondi ng

t hr eads omatingr shedl- pdfithotheseusert Bbedhi setnreh et tihec maitdnigher-ef or e

nount ed anthe3QGUERE Ewitdle By NG Shshbshy WREANY H éﬂ}ﬁzltﬁ!}f %%%t?én ~the
switch ang'rﬁh%&%guntl n @gﬁOj ection and_rotating the swtch until the
|

t hr eaded gedy fatinga #8edlt AREUERE (EYOrReddd @R &RE of the
body porticamdis8onf lehds suff tttle endaghs ekbanbobitwarsd rfree thed belyt he

][rglrjﬂ;taijng ryoqjtqghi lrough e b%rseeticglaq end of the mating shell, the s_hel | is

The end of the outer shell is provided with a reduced .-
diameter portion 182 which is located axially beyond the
mounting projection 150 of the mating shell. This reduced -
diameter portion, along with annular projection 192 formed on
the end shell define an annular opening 184 in which the - . :
switch post 152 is disposed when the connector is in an ;3. -
unmated condition. Thus, when the connector is in an unmated .
position, the switch post extends axially beyond the upper- .: E
surface of the projection 150, but remains axially recessed:in
the opening 184 relative to the end surface 190 of the outer:-
shell and an end surface 194 of the annular projection 192
formed on the end shell. Advantageously, this construction -
protects the switch post from inadvertent contact, thereby
preventing accidental actuation of the switch to allow
connection of a signal source to the center conductor when the
switch is in an unmated condition. ' :

The above described construction allows for facile and
efficient assembly for the connector 1. Initially, the first
second and third insulator portions are positioned over the
center conductor with the shelves 110, 114 endaging the
corresponding surfaces on the insulator portions. The end
shell is then positioned over the first insulator portion with
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with an.increased dianeter portion 159, and a bore 161 is forned through
the i ncreased dianeter portion. The bore is sized to all ow conductor |eads
162, 164 to pass fromthe switch | eads and to the exterior or the connector
body. The coN@a¥e8¥ | eads al | ow for connection of the sw tcﬂ?’fﬂfﬁ%{#‘“

el ectrical_.circui.t for elect ' ondugt.or path
t hr ough thtehecgrﬁoélgc%oﬁla i 4 é’l% e%%%gés%qngggbgﬂgf%\% ed Wi q'%?;tl g
appropri atsilaﬂdnmtlothQZS\@ht@heam‘h(ﬁlet mouasfingoplate ovdnnedtead | thexwheect i on

to the el efé rﬂrféﬂ mﬁ't[eﬁu\lvith %hé@h&%tfeqqn%fae@hé'ﬁsﬂiﬂgr'éhé IftCgd by
sol deri ng, he application re he exterior surface

of the roddteRan SRePER BBr (Tem UL Gheddd 16 ERSRHFRERRISY PG TR | ngl y
engagi ng Qﬂﬁﬁﬁﬁnﬁﬂdwmg thf@ﬂ@§ 174, 112 t he interior surface of a-rear: end of

t he generally ndr. i utex helI_ 4, ,Th t.herefore,
secured to thecﬁr{rlatmnagi I?o S‘?lg%earrrledntll o% ggég?ﬁé a%m'%%%“?%ftat |f'r31 the
out er shelmatmgatqomeet:corh@m|sig:vghé1alv1mqt al- cphplmqt@lnm f20b -Br6 of
the outer shald 1%Q§9§ﬁei‘1f26§t a{eda ﬁe&'lo@o&m P &ft&ﬁn urface

of the mati ng shel he outer s secure t ell, the
switch bodkP '52%'5}90§§Htﬁftﬁ?m‘éﬂ%n'{ﬂrala (S"&WPF?SEBWO@?’FM # 0t i ng

shel | and wpdmEL maaermghebl:klﬁ@delémermmmmr 1 agdshé&dn} h@h@%é@&bxext end

out ward frogn(%he%:r é E mélon t h ou the bore. S ﬁéﬁéﬁfﬁ t he
outer shel T Bvi'de tFPSST ead f&i-2 o???b?‘n“l%i"

| ocat ed ax¢mn§nmeip¢ndedheyrrbhmtmsyhh;jremmomsoand ieehattmicaliat | .
Thi's reducgsh i @b ROELA t@:!oi‘ﬂq ‘Méééx%&%%h?ﬁ% eﬁﬁévﬁ? A or m?d on

the end shell define an annu opening 184 in
‘angle adaptor 212. The rlght angle adaptor 1ncludes threads’

215 on an end thereof which mate with threads 216 on an inner
surface of the inner shell portion to secure the mating
connector to the right angle adaptor.

The inner shell portion 202 is generally cylindrical in
shape and is formed with portions defining openings 220,222 in
the walls thereof which are 'sized to receive the ball bearing
locking elements. The portions. defining the openings include-
a beveled inner surfaces 224, 226 which cause the diameter:of
the openings to diminish toward the inner surface 228 of the
inner shell. The ball bearing locking elements, therefore,
may be received within a top portion of the openings, but the
bottom portion of the openings has a diameter which allows
only a portion of the ball bearing locking elements to extend
inward beyond the inner surface 228 thereof of the inner
shell.

The inner shell portion includes an enlarged diameter
portion 230 at a rear end thereof with a circﬁmferential
projection 232 on the exterior surface. A shelf 234 is formed
on the exterior of the inner shell portion. The shelf
provides a surface against which the bottom of the cylindrical
compression spring 210 rests. The top of the compression
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switch post 152 is di sposed when the connector is in an unmated condition.
Thus, when the connector is in an unmated position, the switch post extends
axi ally beyond the upper surface of the projection 150, but renmains axially
recessed i n wheo/omdni ng 184 relative to the end surface 19@CBUSISE4SUL er

shell and an .end surface 1 e _annul ar ection 192 forned on the
end shel | .SPAdPInE£RERESR 13, S %ﬁ'ﬁé Zé’%n&’%‘ﬁeél h ’bl?%tJéb*ies”t% niteh post from
i nadver t ergenczoiaflagt cyltmtﬂgalpm@riunggsaeevelemfaIWMtUaIs alisposkede switch -

to all ow ofeTgTal=ToNs ltﬂg 91fx @rSé}gﬂal 5’%% g.to t he center conductor when .t he

swtch is 1n an unmated con The above descri bed construction

al lows for facilhe apd shelkiZt incdugdesytheead24dmhbchmate wigbtial |y,
the first c&ﬁcx@sg,oﬁaén&htﬁﬂeac{hw@t Oh ROkl bAASC Al €ndASHd NG RuFackhe

center conductor with't heI 0, 4 en i ng, t rresponding
surfaces o‘?fyt lHQEFa?’b‘F“Z’ort %Tﬁge‘iﬁdpgﬂgf?n |’§“Eh']ﬁ‘la-q??$c?§’i ti oned over
the first éntaﬁg&ﬂoulaméternpamtﬂbn 244 which defines a shelf 246 fo¥Z:

the proj ehéﬂa%%&]t 4aql éﬁﬁéggd asﬁ'?%lr-fsblltﬁh%nsgﬁg gjfo o \.{?ﬁ cﬂeg o%h Ihl WI th

the switc e nou connéect nrrate vvlththe
end shel | s9upling sdspveg el?rgaaﬁmlmg Lthﬁeaeltl% conhegg:orthdheut ér: shel |

is then thﬂm Qabooﬁheh@mc‘éﬁanv'a&et ﬁ&@éésw:ﬂ—t?}@ thle’ - threads! $4Ri g now
to FIGS. 3 .and 4 refe d enbodj nent, _of a ‘%g connector 64 is shown

havi ng a cUEF‘pI‘I“r?GrsP gvd the f‘?”tdstShlelerre?'Ssﬁ‘éF?t Felatisty tondbe 204,
i nsul at or jodr chel20GnlOB, am aehtstirfacedds006f 7the aemrmtmmmtamtisng

210, and baldy, 3635189} 0fKE NG &l LS 50882t ne A8nd "1 1E S8
-onto the inner shell, the shelf 246 on the end shell engages
the opposed shelf 248 on the coupling sleeve to thereby force
the coupling sleeve axially reward against the bias of the: .
compression spring. The compression spring, therefore,
continuously biases the coupling sleeve against the shelf 246
of the end shell by imposing a spring force against the shelf
236 on the interior surface of the coupling sleeve. Thew - ::
sprihg force of the compression spring is selected so that it
may be overcome by physically forcing the coupling sleeve-~ &
axially reward in the direction of end 256 of the mating
connector. .

The coupling sleeve includes a reduced diameter portion -
258, an enlarged diameter portion 260 and a switch actuating
portion\262. The inner surface of the reduced diameter
portion, in connection with an opposed outer surface portion.
of the inner shell, defines a cavity 264 in which the
compression spring is disposed. The enlarged diameter portion
includes a first inner surface 266 which is normally
positioned directly over the openings 220,222 in the inner
shell in which the ball bearing locking elements are disposed.
This first inner surface forces the ball bearings radially

inward so that portions thereof extend radially inward beyond
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conductar 70 is disposed in a fixed axial position within an opening
defi hed by the insulator portions and is electrically connected to a
conductor 214 received within a known right angle adaptor 212. The right
angl e adapt ovoi%818es t hreads 215 on an end thereof whi ch PERESI8/15646

mmtng congiet B, WRraRE P68 ASCU nell, a2 kB L8hEFE-Ror i on
202 i s genBrheveded inggxri surfage shepeofirkhe arflemged wiehepert ponsiaef i ni ng

openi ngs 228, g tilbricde a‘d@hbén{:hﬁ‘i@%pm&%& Qfo?vaijdﬁ?:ﬂet 8nBe59bVEs  {ige Pl |
bearing | ocking el ements.” The portions detining the openings include a
bevel ed i nfigPReh Y ces 224, 226 which cause the diameter of the ‘openings to

di mi ni sh t owar dcdriredtiner betwéen etRR edrinddivr NNanas kakl mathggbal | - bearing
| ocki ng el r efor be. received wi.thin,a top portion of the
openi ngs, E%E?H%%teoxyg’? t gr% Sgngg%s%?dt% LS d‘?ghggeacaﬁgg'é?grs Fth

al | ows onl $0@ fwancdends 268eoBathe rating dwvldatgreadeagainstekhend i nwar d
beyond t hepigoess s %ﬁ\p%@sibﬁr%@hﬁ e Jdiagr tﬁ@elelsd 272 ofNend Nner

shel | portion includes an _enl arged dianmeter portion 230 at a rear end
t her eof mﬁ?ﬂ“%.%Hq(ﬁiﬁgyﬁeﬁPPEP°g$oFQﬁnRFﬂﬂ%E%}q@nzﬁﬁe eX¥hdpi aFtiomf dce. A
shel f 234 bsifigs ek Gieviehledexhrer osufadd2§0E thlelbup@ihyosledie shel f

Do oo 1o Rt ARl e KPR GG L) RULLBY" L RbwERTPEES S O
13 balk heanjinshdagking ehemént8a-d gremedieorinwaedi nedatbve ofo t tie
inner surface 228 of the inner shell and against the beveled
inner surface of the coupling sleeve.

Once the ball bearings are free to recede into the
openings toward the outer shell and beyond the inner surface
228 of the inner shell, the mating connector is positioned
over the end shell of the connector .1 until the locations of:
the ball bearings correspond axially with the location of the
groove 36 in the end shell. Correspondingly, the center
conductor 70 of the mating connector aligns with, and is - . -
received within, the center conductor of the conneétor 1 to--
Ccreate an electrical path through the connector 1 and the
mating connector 1. |

The coupling sleeve is then released and the compression
spring forces the coupling sleeve in the direction of end 270
of the mating connector, thereby causing the first inner
surface 266 of the coupling sleeve to force the bearings 60, 62
outward relative to the inner surface 228 of the inner shell
and into the groove 36 in the connector 1, as shown
particularly in FIG. 5. The engagement of the ball bearings
with the groove locks the mating connector 64 to the connector
1. '

Advantageously, as the mating connector 64 is mated with
the connector 1, the switch actuating portion 262 of the
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general ly cylindrical coupling sleeve 200 which is disposed around the

I nner shell portion. The end shell 204 includes threads 240 which hate
wi th correspondi ng threads 242 on the end of the exterior surface of the

i nner shel | .woddaemnd shell portion includes an enl arged deemwekssispsrti on
244 which defines a_shelf 246 for engagi ng an opposed shelf 248 on the

i nterior SAUPddBdoflenee %’Giﬁﬂdrsndnéipeé'gé oreRing skih|imdhenhsonneckgr

conneﬁt or,1 wmewﬁhenadﬁea‘ﬁlm tﬂagace??zs hel Hispessams leema tslmttmht hreads 242
-ontelnn e n e e she r.ot r.el ative to.the inner

shel | unt. |af %é'ﬁlg EuF?’a dplé'}ewgng sghgf‘? S e g'a%ﬁgpf 252 on the
i nner shelqonnhstuhe dadnade |thes endr sndédcentdothie thmeiwzs:twl |, the:shelf ;
246 on t he,qafhrikg! bo?ﬂg&geéoﬁﬂﬁ:t%ol%ﬂ%e@nﬁhgkf t1é 5 b gm QuRlsbng, gl eeve

to thereby force the coupling sleeve axia r ewar the bias of the
conpr essi GIPRESSSRS. thenawiimpmrass &9 §E}PPEQ the efwk it Txommamiopsny bi ases
t he coupl istthtd @eva agabsed” tdwatehel f 246 of the end shell by inposing a .

f tph 54 th ' f th I
Feeve. “The <aRas FBPCEVDreR d0 dsnopaBgetn FE0p i amadde oPER S55ERn: |1
may be oveérrx@gliogeghgtatel upord cronnegtibes ofuphe mptsime \onameicklory toewar d in -
the direct]oRolotRdc2dén W tdie é@dt%c%@nggﬁﬁ€arsoudrc§ Hie ooyl Ng sl eeve

i ncludes a reduced di aneter_portion 258, an én ge aneter portion 260

and a swi (R9REET GRRAHGERHr18 on MR theemahing SenfeptoH s Wi thdaawad
di amet er pivdnr @he kBnAEEHEEI] WY WelthahiABPEES dcOM BIng WilcrtR, Pehki-on of

the i , t 4 h t i, ing is
di sposed. “Hirthr&EhahEs hefaoy am o che: crmelind TR nér BhPratc 206
whi ch i s rfgromldoptpeti mbhneth&jlaved:tdhyposer 168 ampdrihegswAHEh?pdsitn :t he

i nner 5he'feﬁd}n%'tﬁhlﬁgepgﬂﬂlct}?%ﬁt 9nl QRKI Qgeﬁdx‘?é;'al{bttls Y &e ghg-gxot% d. This

first inner surface forces earl ngs ra I nwar

portions tTE&ds QXPEﬁdn?E‘Eﬁ]aW qﬂ‘mar §tBEfond

14 With this constructlon, it is possible to connect an - .-
electrical signal to the center conductor 18 of the connector
1 only when the connector 1 is mated with the mating connector
64. Accordingly, the end 26 of the center conductor -18-is-::-
never “hot” when it is disconnected from a mating connector.
-In addition, by positioning the end of the switch post 152 :.-
axially inward relative to the top surfaces of the outer shell
4 and end shell 8, the switch cannot be overridden by contact
with a human finger or a blunt instrument. : -

There is thus provided an electrical connector which.
eliminates the hazards associated with'providing a high power
electrical signal to an unmated connector. The connector
includes an internal micro switch disposed within the
connector body for allowing connection of an electric signal
source to the connector only when it is mated with a mating
connector. The mating connector includes a switch actuating
portion which extends into an opening formed in the connector
to depress a post of the switch to change the switch from a
normally “open” state to a “closed” state, thereby
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the inner surface 228 of the inner shell, as shown in FIG 4. A beveled

i nner surface 268 of the enlarged dianmeter portion is positioned adjacent
t he openings toward the end 270 of the connector. Connecti on between
t he connect owodyemsh t he mati ng connector 64 is establi shed HCT/US98/15646 | NQ

t he coupling sleeve 200 toward end 256 of the mating connector and agai nst
the bias ofStaRLiBHHIeay sheshiicr) carnartiery: Returgnoa® ete¢kelcoupling
sl efeve Conéﬁ@r;tél L&aﬁxr@reo{aﬁat the Gater 'Bdrﬁilumb&'Obethéﬁeoﬁﬂﬂ&WH egbomner
surface 268, t he .coupl.in eeve_ into I gament .. W openi ngs
220,222, tTRFAAEY . ﬁéeg’ﬁ% 39 1° ‘%‘aercut%d’ e Bkt eﬁ%ﬁ‘&n%)ot?e e

i nward rel aoimallw pen’natateurthrrelpy flisiconhectangr theéeélecknticafi nst t he
bevel ed i nE@ﬁné&df&E%eQReEﬂetHQU&ﬂM LfiRtor of EheCcbiifebibl-Dgdri ngs

are free to recede into the openings toward the outer shell and beyondthe
i nner surf e SHECIHLG 1§ IPARFORRERY | Thife rr"f'c?tkisnQ"-cBﬁﬁ%{‘iﬂL “HOWEE % oned
gver the eagmsfe!to (B‘quti.bﬁleﬁﬁnﬁeﬁthnﬁirﬂg Wi ihlael;rbeeaﬁtoaanﬂict hﬁ&}aLl -
- bearings cpyres axd y wiih the |location.o e_groove 36.in the en

ohel | Ocor PRECERETAE R Thklcthi e Kradidinr Br0 tab™ ASCRAY RS Fbnnect or
aligns withleahdi¢al domalefront the, canter emngiuctonduarer - thexdforannect or
L to create: g gheed B spablle! AU RRANGE! BsdqaNd the mating

connector -1. e coupling sleeve Is then rel eased and t he conpression
spring forces tFe HadingnEscuhich havR Rastedeseribedehere¥®, of the mating
connect or , hbheveby rdiPutgsbie HIrthe i s¥vRIraluiihdech d6810tetHigisoupl ing
sleeve to fopee.1he Benll093.R0=02- QRN 4.y Sh3l Lie i 9 Lhe i ngen,gur face
228 of the'Phner-Shett® 7§ Rto The grooPVe Y383 Ot hd cORne_I T 1" as shown
particul arhoti af Rimitmtivhe eFgugevamplef anye npmberbefr ingsrnal -

switches may be provided, and several component parts could be

combined into unitary pieces. Also, it would be readily
apparent to those skilled in the art that the features of the
present invention could be'incorporated into a wide variety of
connector designs for switching any type of electrical signal.
It.is obvious that many other embodiments, which will be '
readily apparént to those skilled in the art, may be made - -
without departing materially from the spirit and scope of this
invention.
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with the groove | ocks the mating connector 64 tqQ the connector 1.
Advant ageously, as the nating connector 64 is mated with the connector 1, -
the switch actuating portion 262 of the coupl i ng sl eeve extends
into the opewo!wgmdsM in the connector 1 in which the sw t cCRCPUS8/15618 is
di sposed. ﬁ']rﬁ;hg S tf ac u.atl ng portion is dinensioned so that When the

8t l

mati ng co F8nc S‘the end surface 280 of the svmtm :
portion cdnt aanselaetxemhbfconhectwrt comppisinid? and depre umm“m«rﬂm I"’ '
post to change, tg%’? froman "open" state to a "closed" $tate. s
Thus, the switch anged froma normal |y open state to a closed state

upon connecti of 6‘[”1%% ‘?Peﬁﬂqﬁi"@dcb’ﬁﬁéépoﬁ caVHEY o Rt bodym spidn -

el ectri calswiltghaha6ong c:aeaﬁﬁ; u:@nhléeteantsraﬁoapwiﬁc Hrcudiegokhe rmtl ng
connector is. w igdr awn .t he connec %]er etracting the goupl i ng
sl eeve, tIFEORERP ﬁn%c?‘ffgﬁ FoPtti 8 & ?cB?l‘f g & -80S s f enoved

from cont amnduicthrt b8 said donpesttor52, . and t he sw tch post returns. to Its

posi L on wi t 1 Akbes PRGN hskihol §” SRYRNcbiifo st Y0 o biscaagel |+ opert

state. structi-on, connec n el ectrical
signal to qu@etgémrersweﬂhm:m tenpECRE @%W\%‘@:tﬁﬂldl syHtghwisen chaage

connect or glromS aMBbeall § logdie stf&ttleogwﬁeae.eﬁt@&m%u/&pwdls&qby the end 26
of the center Cond ctor 18 .is never " is di sconne d {__Iroma

mating corft&GSr 2t nSERA ith sa&? 68§tFFoﬁ?’P|§“‘f1Ff§‘ it 1Y etrpfgp ®post
152 axi al lay dloseddstatet ivkededn saitopleutthcel sifgridie iautcenneletkd #oand

end shel | shid RnBUL SlnGRNG! A% AYSHLEATCNLINCEOTAG Hirblloh ?mn finger

or a blunt T nstrunent an el ectrrcal "connect or
whi ch center conductor to a center conductor of sa1d mating

connector.

2. An electrical connector according to claim 1, wherein said
switch is disposed in said cavity adjacent an opening in- said
. body, and wherein a portion of said mating connector'entg;s,,
said opening and directly contacts said switch to change :said
switch from said normally open state to said closed state.. .. :
3. An electrical connector according to claim 2, wherein said
mating connector contacts an end of a post of said switch.

4. An electrical connector according to claim 1, wherein said
body includes a bore therein leading from an exterior surface
of said body to said cavity, said'bdre being adapted in size
to receive conductors connected to said leads of said switch.

5. 2An electrical connector according to claim 1, wherein said
body comprises a mating shell and an outer shell, and wherein
said cavity is formed between said mating shell and said outer
shell.
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el im nates the hazards associ at ed WI gh power el ectrical
signal to an unmated connector. The w&gw(ﬂlm s an internal mcro
swi tch di sposed within the connector b LOr Ma ow&ng connection of an

el ectric si ghQPY¥8¥ ce to the connector only when it is naP&AUP¥H64 mat i ng

connect or. Th%:ﬁ%ﬁ'e%%r‘iB?ﬂe&S eé{bcén‘é%%%r%ﬁ Eghaf, %iz%ﬂaé'”ﬂaeooratg{ Sdd' 'Ch

extends into an opening € cannector to depress a po

switch to $fidiffe iisheesuredhte ramreiastiem 9n"§péﬂ"m%thm9 sheld ' cl osed"
state, thereby est abl i shing an
el ectrical_ connecti on betreen an electric si naI source and t he center

conduct or -bf e SIEFRELERTE . COPRFCIAY RACARSLRGr tPhel Al Sy WRAERIR Gidhe
sw tch retswilcH ds secupedatd ysd pemdtisicaishelihbyebygdyanaithast i-ng t he

el ectrical 150 tlnognb%)]qﬁg{l# h%lgﬁ;g ofcgquick%agéti&gaacxg@%t ory and t he

el ectric signal source persona

equi prent ?RRAR thrt@rﬂ-%‘nﬁunﬁmmﬁrﬁ reoriigot of shldhewetn;h.% of ‘t'he center
conductor, or fromarcing of an-electrical signal fromthe center

conductor, _are, therefqQre, elimnated in g sinple and cost-effective
design. 8- Fife sdRsEaRfRht SOMPETHP T FATRTASANGéscri bed herein, however, are
but sone of the edagr dhcdhdihg Udn |dursed tyh%lllnmataonaaambas}eemt gadid h. here

by way of tratio t of tation_ For exa e

Thtornal et HaARe Beld cBotafh 14y 13 an ShREERER, Sl difiRF e
conbi ned |1?|Yc§adrﬁ toalrtyrpsbeéé apd sepid makimigd sbeli eatdly apparent to those
skilled in the Ardyiihat d&Bﬁoéé@tMﬁﬁfosatﬂ&ecQ'Er%?n&decY&% |40 Guld e

incorporated into.a wide vari et
P en sanid body, sa\lld sw1!¥ch having leads connected to an

electric circuit through conductors disposed in said bore for
controlling connection of an electrical signal to 'a center
conductor of said connector,

wherein upon mating of said connector with a'mating'
connector, a portion of said mating connector enters said
opening and directly contacts:said switch to Change-said- 
switch from a normally open state, wherein connection of said
electrical signal to said center conductor is interrupted,  to
a closed state, wherein said electrical signal is connected to .
said center conductor for allowing current flow through said

center conductor to a center conductor of said mating
connector.

9. An electrical connector according to claim 8, wherein said
mating connector contacts an end of a post of said switch.

10. An electrical connector according to claim 8, wherein
said switch is secured to a projection on said mating shell.

11. An electrical connector according to claim 8, wherein

said switch is secured to said mating shell by engagement of
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connector designs for swtching any t signal. It. is ,

obvi ous that many ot her enbodi nents, lﬁmmﬂem qdi |y apparent to
those skilled in the art, may be made Wi t g materially fromthe
spirit and seop®o7ede this invention. PCT/US98/15646

17 What i | ai i
" threads onsaﬁ fhteé&of;surface of said projection and threads

on an exterior surface of a portion of said switch.

12. A mating connector for an electrical connector having an
internal switch for controlling connection of a center contact
of said connector to an electrical signal, said mating
connector comprising: : ;

a body including a switch actuating portion, sald sw1tch
actuating portion being dimensioned to extend axially from -
said body to contact said switch upon mating of said mating
connector with said connector for thereby changing said switch
from a normally open state, wherein connection of said
electrical signal to said center conductor is interrupted, to
a closed state, wherein said electrical signal is connected to
said center conductor for allowing current flow through said
center conductor to a center conductor of said mating
connector.

13. A mating connector according to claim 12, wherein said .
body includes an inner shell portion and a coupling shell;.. .
disposed about said inner shell, said coupling shell being....
axially biased toward a mating end of said ﬁating“connector;by
a’ compression spring disposed between said inner shell and
said coupling shell; _ _

and wherein an end of said coupllng shell is said sw1tch
actuating portion.

14. A mating connector according to claim-13, wherein said
inner shell includes portions defining openings, and wherein
locking elements are disposed within said openings with
portions thereof being forced radially inward beyond an inner
surface of said inner shell by a first surface of said
coupling shell, said coupling shell including a beveled
surface adjacent said first surface, wherein upon axial
movement of said coupling shell away from said mating end said
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a body; .and a switch di sposed mnt I n sald body, said

swi tch having | eads connected to an el El mmﬂﬁu&wj .controlling
connection of an electrical signal to -of sai d connector,
wher ei n uponWeeORT? of sai d connect or mnth a mating connect%ﬁ““%ﬁﬂﬂ“ﬁatlng

connect or S84 sal smnt g I en wherein
connecti Ongg Sal dS\JI]‘ el’ Iagg gl ggeﬁ[} ?O Sal %l%%sn%hg%ﬁgch%? %%Sg
i nt errupt eaaldolcaclsircsseqiemeatté tahseeede swithigl seid opendhgsaggeinsgbnnect ed

to said ceghes Eé%é&&&‘ghfkﬁbea|hﬁ&ﬂﬂﬂefé&ﬂfﬁﬁlé|d8ﬂn%@%9¥9ﬁné§h§e§e§ter
conductor to a center conductor _of said, mat

i ng .co
electrlcalgEBﬁH%cf%F“ﬁ%éﬁFﬁFﬁ@ FBrcF%Fﬁ+ﬁ?nQWé%%§ Q§ HgsﬁFFEﬁnF§'d|sposed
in said cagafig adtmﬁgltemmenbagngnfsm@ahmbq saridt yikebeenbg saidi-on of

said matin n n ers p n n ts,said switch
to change 25%59 S&% ﬁ¥%al e%%%né?lgg%gé%) l ét éeggiggglgggge€¥ate

3. An el ectfpmangcmmmrm covpectioy betwgn nsaztd wadripgnconndchariamd
connector g@RhaghsSn&dr&nd of a post of said switch. 4. An electrica
connector according to claim1l1, wherein said body |ncludes a bore therein

| eadi ng froman exterior surface of said body to said cavity, said bore

bei ng adaptusd i A fétkod @F evnneectiAgduet @i Se LertEeiaad stignaai dol gads of said
swi tch. electrical .connector ein said

body coner&?geﬁ | FYRSEHE 3?8naﬂa§g$§:gépé§# %%ﬁ?e%h§Fe$2%§an caV|ty
i s formed petisgncemmectnr icogpghisingand said outer shel I .
providing said electrical connector, said connector
‘comprising:

a body; and _

a switch disposed within a cavity in said body, -said
switch having leads connected to an electric
circuit for controlling connection of said

- electrical signal to a center conductor of said
connector,

wherein upon mating of said connector with said .-
mating connector, said mating connector causes
said switch to change from a normally open
state, wherein connection of said electrical
signal to said center conductor is interrupted,
to a closed-state, wherein said electrical
signal is connected to said center conductor
for allowing curreﬁt flow'through said center
conductor to a center conductor of said mating
‘connector; and

mating said mating connector with said connector thereby
causing said center conductor of said connector to contact
said center conductor of said mating connector and causing
said mating connector to contact said switch and change said

switch from said normally open state to said closed state.
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18 6. An electrical connector ' ol {@gm 5, wherein said

switch is secured to a projection on saﬁmmmllmm;m"m 7. An el ectrical

connector according to claim®6, wherein %ai#fl swt'chsis*secured to said

mat i ng shel lwdyoeowagenent of threads on an interior surf.atcTUSS6d

projection and threads on an exterior surface of a portion of said switch.

8. An el d&-ri AamethemhcaaganrddagptrsFhginm 15, whersdy isgdcudiag§<Bnidut er

shel | alnd ﬁs%%ég.gfiﬁ h@%i% c!“aﬁbii_cigb@djabaﬂir:] niﬂ? bepen e rigi rsaJ_iaadbﬁgl,ltanand

internal cavit efi ned. sai d.quter.shell and sai ting.shell:.an

a switch df Sgﬁdaﬁ?ﬁ?wrgﬁfgs@&@i F’?Eéﬁ?a‘&%ﬁe %oroﬁg‘rﬁ%%g? A af’ﬁeg%ﬁ?, sai d

swW t ch hawny dicadsly ovoretacdns seidnswitchrte change tsaild swdtcbofidost or s .

di sposed iJy; Bgrﬂgifyfég%ﬁxyyﬂfé kbNgaaneesii®nsieftdn €l ectrical signal to
S

a center conductor o connector, erein upon mating of sai d
connector -with a mating connector, a portion’ of said mating 'co'n_nect or
]gnters Sa'ﬂ.ﬁf@ﬁh@ﬁhé&da@édx@%;‘]@/ t_%oauagh51s;u_ﬁh§£;éitxc!kati@| -@A&&:ﬁg@-—-fal-d svmI tch
roma norna open _state erej n_connectiop of, said.electrical signal to
sai d cent e‘i°‘?’c%&8 t GPRFRCT A% F&S‘J[ ef, 2 8°§£C‘Pgs%?il‘its§fq&c%er ei n said
electrical signal is connected to said center conductor for allow ng

current Tl GhEQUAR4SELLREHS o RAHRL 95, L AndrSEN AT € HIMF 1ak18be 82l d

mati ng connector. )
a bore therein leading from an exterior surface of said body.

to said cavity, said bore being adapted in size to receive
conductors connected to said leads of said switch.

19. A method according to claim_ 15, wherein said body
comprises a mating shell and an outer shell, and wherein said
cavity is formed between said mating shell and said outer
. shell..

20. A method according to claim 15, wherein said switch:is
secured to a projection on said mating shell. . E
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9. An, electrical connector according to claim8, wherein said mating
connector contacts an end of a post of said switch. 10. An electrical
connect or accordl to claim8, wherein said switch is secured to a

proj ection on% #ating shell . 11. An el ectrical connectPOTASSYLS6E ng t O
cl aim 8, \/\herel n said switch is secured tg said mating shell by engagenent
of 19 15 threads on an interior
surface of said projection.and threads on an exterior surface of a pertion
of said swtch. 12. A mating connector for an electrical connector having
an internal swtch for controlling connection of a center contact of said
connector to an electrical signal, said nat igg connector conpri sing: a
body including a switch actuating portion, said switch actuating portion .
bei ng di nensioned to extend axially from sal to contact said switch .
upon mating of said mating connector wit Rsaffds dofnect or for t her eby

changi ng said switch froma normally open st tb erei neconnecti on of said
electrical signal to said center conduct 'up’t@, to a closed
state, wherein said el ectrlcal si gnal iS-co t(e“d o]
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said center conductor for allow ng current flow through said center
conductor to a center conductor of said mating connector. 13. A mating-
connector according to claim12, wherein said body includes an inner shel
portion and woewserpd ng shel | di sposed about sai d i nner shePCT/U8%81&6460upl | ng
shel | belng axially biased toward a mating end of said mating connector by
a conpression spring di sposed between 2% d i nner shell and said coupling

shel | ; and wherein an. end of said coupling shell is said switch
actuating portion. 14. A mating connector according to claim 13, wherein
said inner shell includes portions defining openings, and wherein | ocking

el enents are di sposed within said openings with portions thereof being
forced radially inward beyond an inner surface of said inner shell by a
first surface of said coupling shell, said coupling shell including a
bevel ed surface adjacent said first surface, wherein upon axial novenent of
said coupling shell away fromsaid mating end said

20 bevel ed surface aligns with said openings thereby all owi ng said
| ocking el enents to recede within said openings agai nst said bevel ed
surface; and wherein said connector |ncludes a groove forned therein for

- receiving said | ocking el enents,

~152

FIG. 2




said | ocking elenments being forced-into said groove by said first surface
upon’ rel ease of said coupling shell for thereby formng a mating connection

bet ween said mati ng connector and said connector. 15. A nethod of
connecting oVOOWB®ctrical signal to an electrical connectP6AUSPYISEHfat i ng
of said connector with a mating connector conprising: provi ding said
el ectrical connector, said connector cor@s sing: a body; and

a switch disposed within a.cavity in said body, said ' swi tch
havi ng | eads connected to an electric circuit for
controlling connection of said electrical signal to a center
conductor of said connect or, "~ wherein upon mating
of said connector with said mat i ng connector, said mating
connector causes said switch to change froma normally open
state, wherein connection of said electrical signal to said
center conductor is interrupted, to a closed state, wherein
said electrical signal ‘is connected to sai ent-er conduct or
for allowi ng current flow through said center 4:' conductor to a
center conductor of said mating connectqr; and mat i ng
sai d mating connector wth sabg, cong@@Ror thereby causing said center
conduct or of saidgf nnector to -cghthct said cente r of said mating

-1

connector and cau sai d nmat | == —sald switch and
change said sw ' g T ately I osed state.
21 _ ' 1
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16. A method according to claim15, wherein said switch is disposed in
said cavity adjacent an opening in said body, and wherein a portion of said
mat i ng connector enters said opening and directly contacts said switch to
change sai dviywdigatsef rom said nornmally open state to sai d PCDUSS#/IS6at e.
17. A nethod according to claim 16, wherein said mating connecCtof contacts
an end of a post of said swtch. 18. £E§Ethod according to claim 15,
wherein said body includes. a bore therer™ | eading froman exterior surface *
of said body to said cavity, said bore being adapted in size to receive
conductors connected to said | eads of said swtch. 19. A nethod
according to claim15, wherein said body conprises a mating shell and an
outer shell, and wherein said cavity is forned between said mati ng shel
and said outer shell. 20. A nethod according to claim 15, wherein said
switch is secured to a projection on said nmating shell. :
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