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(54) Title: CONNECTOR WITH INTEGRAL SWITCH ACTUATING CAM

(57) Abstract

An electrical connector in-
cluding an outer shell (16), and an
integral rotatable cam shell (10) po-
sitioned over the outer shell. The
cam shell (10) has at least one
switch actuating cam (12, 14) ex-
tending radially from an outer sur-
face thereof. Upon mating of the
connector with a mating connector
assembly (5), the cam shell (10) is
rotated to cause the cam (12, 14) to
contact a switch (38) and thereby
change the switch from an open
state wherein current flow through
the connector is interrupted to a
closed state wherein current is al-
lowed to flow through the connector
and the mating connector. Prefer-
ably, the connector further includes
a spring (30) positioned between the
outer shell and the cam shell. The
spring biases the cam shell against
the outer shell axially in a direction
away from the mating connector.

18

130~~~

2\3‘

52
46
PV k]

POWER
SOURCE

i

\ 34

16 42

44

ELECTRICAL

36~ DEVICE




damage, or fire.  Another concern relates to the risk of electrical
shock to the users of the high power equipnment. Wien power is applied al ong
a cabl e wiwahbs/ias4i sconnected froma load, it is possible tlrir/EseaeIdsmay
conme into physical contact with the 1 "hot" end of the cable. This
can occur, for e>CONNBCTOR/BITH INSEGCRRdy SWINGH AGEATENRIGRM with the
center conductor of the cable, or by inadvertent contact of a hand tool
with the center conductor. Regardl ess of the manner of contact, however,
sufficient power tocraésnnégeﬁén¢éetorRélhted pppriaraitionisequent |y applied

S, Uher of or EPeoPY BRI L R 15 @ CopeqRpEtiGeiie b of Mol ke

eqwk prepéndaneg gelserﬁlﬂmmdxefsewalpnumbem 0B¢9GT, 6T , tffJJ:Uant the
ri sks agsoci at e th_t application,of a .power_ si.gnal__to _an ppen
C|rCU|tg Rg ﬁ§e H§5$ 6B%ﬁ?géﬂgsoP? %B E sREE OIRO T ul to
connecthgrbgﬁdeOﬁéﬁagyﬁﬁesource before applying power. Human error and

acci dent, however, frequently result in serious injury to users and damage
to eqU|pnent There is, therefore, - a need in the art for electrical

connectors, particularly conpggigrgffQhényivéhgldﬂlpomer RF applications,
whi ch are capable of switching the RF signal source off when the connection

bet ween the $hgnRres@ntcdnwrntien | vadatesréppgeneral to electrical
Coj ect SceﬁnEB%o!rQVE‘%Hd)rin part“iaiié@fMoOQhegieei:ra%lp@%%%@ct'd}VeﬂHf Q is

to provid
coax1al cable which includes an 1ntegral switch actuating cam

which trips an external switch upon connection to a mating

connector assembly.

.Background of the Invention

In high frequency and high power electrical applications,
the application of power to associated equipment involves
inherent risks which are of a constant concern to both
manufacturers and users of such equipment. Power must be
applied in a manner which will not damage the equipment, 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 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 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 may come into physical contact with the



connector with an integral switch actuating camwhich trips an external
switch to allow electrical current to flow through the connector only when
t he connectwodpaeérzated with a mati ng connector assenbly. BUWUSHBr1ombj ect
of the present invention is to reduce the hazard of inadvertent shock
associ at @dhoti’t rerid ghf poivercalbblet r i Thisapphi eacisns for examnlemdiltieruahij ect

of the pr%%emtx}aoc{rvﬁeﬂége &5rd O .§8ﬂt9§tawseﬂn%ﬁeoeewtte*} %dau@&fla'oéw tch

actuating ca I'ng an external swtch which a sl e and
cost - erMhacaabkE5|@m by inadvertent contact of a hand topl w1th the

Sti Ll anglhtle Ol Aot Ne RLESER] o LOVER! LR hinh@rPld Il aonnect of

with an |ntegral ng camfor tripping an externa swi t ch which
i s easuIwoagsenbleﬁ4ff1c1enhes@wendtotaerlobpé&tsnaurﬁh@rpdﬁééhta|pﬁ@§@mon

wil | bec esc 0
Sunmary OEPt nve %E&flégT% e %?g%gl C%E%E%?@ﬁEﬁ ¥*ﬁe present
|nvent|omuth(hhﬁﬂnanibabommdmmbonouﬁepheotapievuéhn@h@nﬁﬁﬂnﬁxcﬂfhaV|ng an

i nt egral am which trips a normal |l y-open external switch
for contr§¥4|ng ﬁ%@yapﬁQQthlon of power through the connector. Thus, when

t he connect or Tof ddiee, users of high-power RF equipment have generally
"been left to their own resources to limit the risks 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 and accident, however, frequently
result in serious injury to users and damage to equipment.

There is, therefore, a need in the art for electrical

connectors, particularly connectors for use in high power RF
applications, which are capable of switching the RF signal
source off when the connection between the signal source and

the load is removed.

Objects of the Invention

A primary object of the present invention is to provide a
connector with an integral switch actuating cam which trips an
external switch to allow electrical current to flow through
the connector only when the connector is mated with a mating
connector assembly. |

Another object of the present invention is to reduce the
hazard of inadvertent shock associated with high power
electrical applications. )

Yet another object of the present invention is to provide
a connector with an integral switch actuating cam for
tripping an external switch which is of a simple and cost-
efficient design.



present invention is connected to a mating connector assenbly, the signal
source is switched to the connector by the contact of the cam against the
ext ernal o 9ets154\hen the nmating connector is renoved, the ecanusysuasmdss the
switch to return the switch to its nornmally open state and di sconnect the
si gnal sour cé&tiddmariethrenneei ect afstgaapreaﬁnmeh@ﬁﬁﬁﬁkﬂhfi@nt@he si gna

source h?\?mbgﬁi C%”'E%%{’éec &h%‘ri&?r&n ohk¥ Wﬁ‘i” sﬁl S%%Stq%\fﬁ# Oéaﬁsngb' y

is mate t fe conn i AVenci on. ury an
damage toipgdngmemt e femhdli swtedh whlchSp§CBasx¥M)ﬁsﬂemblnmnector of the

present. | nveyti g 1c) udlase, Ay ouLer shebhe U0 ASAm Al g Spoped over

the outer shé hé " cam's udes one "sw |ng cam
extendlhgcpaélapppﬁentnfmnmnaere%ueWaoé ther defscripdn oratprgyvioded he
connect gr th a mating connector, the camshell is adapted to be rotated
for therg%y ¢ausing the camto contact a swi tch, and thereby change the
swtch froman open state wherein current flom/fron1the mat i ng connect or

t hrough a center conductor gf the co tor_is interrupted, to a cl osed
state wherein current is algﬂﬂﬂﬁryb gk?r%ﬂﬁqqﬁ? Qhting connector through

the center cgpduelidictrical connector of the present invehtion is
Preferably, a cam shell sprln I s di sposed hetween the outer shel] and the

cam shePFIarpgeds | Ehey GRFER Bis@ Pﬁ@végﬁpghélFQQH%ﬂq%F|Q?¥9¥9r%Etion
away froatagrati Bgiaitth c&cﬁ&@cm@r@&homwtahchrllgsada&b&&ldlqmgeeﬂw th the

Rt e it M0 2 Eont ta1 f0g theTXbel 922t o oF 'pawes
through the connector. Thus, when the connector of the
present invention is connected to a mating connector assembly,
the signal source is switched to the connector by the contact
of the cam against the external switch. When the mating
connector is removed, the cam contacts the switch to return
the switch to its normally open state and disconnect the
signal source from the connector. A signal can be provided
from the signal source to the connector, therefore, only when
a mating connector assembly is mated with the connector of the
invention. All risks of injury and damage to equipment are
eliminated.

Specifically, the connector of the present invention
includes: an outer shell; and a cam shell disposed over the
outer shell. The cam shell includes at least one switch
actuating cam extending radially from an outer surface
thereof. Upon mating of the connector with a mating
connector, the cam shell is adapted to be rotated for thereby
causing the cam to contact a switch, and thereby change the
switch from an open state wherein current flow from the mating
connector through a center conduétor of the connector is
interrupted, to a closed state wherein current is allowed to

flow from the mating connector through the center conductor.



the outer shell against the bias of the camshell spring to facilitate
I nsertion of the camshell into the housing of a mating connector assenbly.
I n the prefadpmibissarbodi ment, the cam shell spring has a firstPCINEs98/19293
positi oned agai nst a shelf forned on a retainer ring fixed to the outer

shel | and a sE&AFPEMRILYosht FeReahada ABELIRISAS LiFHOR]F FPEveeRak€hel | .

The connegit@ir %@Pr&&&r@%ycaﬂ%ﬁeﬁ anThBnehms kdld11 Hiering epishes! is
di sposed about the inner shell, Is axially biased toward the nat|n8§end

of the céhfeca® hebl spriadlyi éboéeélb“éf:%é@ﬁ gHay; dFem shatating eRe Sfter

shel | . Thed Mgmahedd wREENdes Qaébteastgefnb%nguwr’dm&né@ﬁﬁ in. Locking
el ements are di sposed within the_openings, th portions thereof being

forced r&ﬁﬂﬂQQFQQWWUQP%e?%mdsbﬁlinhéra§&ﬁﬂ&&ée6¢epﬁ@hLﬁuﬁe%#E&Yeb?o
first surhace ffed h.ﬂué’yi Cig §t‘ﬁ%{: tﬁ@ebQHEebetﬂﬁ@ c'aRP'ém_ﬁlsl asﬂ)j?ic/)ﬁ‘%g?oshel I

surface adjacent the first surface. Upon axial novenent of the
away frorfadid ifatenglesertioe @‘évéh@dcgmr shed lafinges thia harslngpedf ngys

thereby &laltQWygddifeOGK] Qgs&hsggnt SThOthECEYR Pl tRly ko PN HISLRGAI NSt

the bevel ed surface for matin connector with the nmati ng connect or.
Bri ef De§&m phiedd fpxieg m@m agfirst epd popétienedhdgasingidiangehkelfhe

resent isyaild O 4 GOt hekedi £ hpgt BekeoBDLECkRe bRRLY ShaaNd Adyant ages,

reference s oW ng escrlptlon e preferred
enbodi neSeoimd lenshe i boreddagainshj ansheds fermedherf dleviany shebtes

ghereln like Ry d ERSESEDLo! bEEERBRLDEY includes an inner shell.
The outer shell is disposed about the inner shell, and is
axially biased toward the mating end of the connector by a
spring disposed between the inner shell and the outer shell.
The inner shell includes portions defining openings therein.
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 outer
shell. The outer shell includes a beveled surface adjacent
the first surface. Upon axial movement of the outer shell
away from the mating end, the beveled surface aligns with the
openings thereby allowing the locking elements to recede
within the openings against the beveled surface for mating the

connector with the mating connector.

Brief Description of the Drawing '

For a better understanding of the present invention,
together with other objects, features 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 side plan view of one enbodi nent of a connector

according to the invention with a right angle adapt or connected
t her et o wh@iO9/16184e t op porti on of the figure showBCTRIS¥BNIARCt Or
i n an unnat ed condi tion and the botton1port|on of _the figure

shows FIG. 1: {phdscanfddePian Fiel cof congi empRdimeptcofh-a connggten
view of the connechoicosliaMy it W1 dnvenflfh dith bSrigmctdmnal view of

t he connector shown in FIG wherein the top portion of the

figure shows the @adaptor QRﬂﬂﬁﬁﬁQﬁ FReEPtANWREER LB iR RRFEHRR R t om

portion of the figype FIQMrd i Nesd OkohReét BB € an unmated’c’nd't'On
FIG 4: is a sectional 'view of the connector shown in FIG

wherein the top pofereditdrn pad ithe Letbem pagtion of th%xﬁ%ﬂRﬁQHShQW%n

unmat ed condi tion %ﬁ@ RN in a matedp@éﬁagalgh the figure shows the
connector in a mated condltlon 5: Is a front cut-away .

view of a mating connector assenbly accordlng to the invention

showing g, 2: is afPldndd ﬁW%%hé‘”@oﬂﬂ@céMt sholMmeriel rand showi ng

the camshell "in a first position ereln the swtch armof the
switch has not been depressed by a cam and in a second position

wherein £8g syi.tch; QrQIEEEtlonal v1ewmﬁ? Ae0T ESRRAcP¥ 2 st@Wn in FIG. 1
Det ai | ed EEScrlpt|on of the Invention
wherein the top portion of the figure shows the
connector in an unmated condition and the bottom
portion of the figure shows the connector in a mated

condition:

FIG. 4: is a sectional view of the connector shown in FIG. 1
wherein the top portion of the figure shows the
connector in an unmated condition and the bottom
portion of the figure shows the connector in a mated

condition.

FIG. 5: is a front cut-away view of a mating connector
assembly according to the invention showing the
mating connector and the switch therein, and showing
the cam shell in a first position wherein the switch
arm of the switch has not been depressed by a cam
and in a second positioh wherein the switch arm has

been depressed by a cam.

Detailed Description of the Invention
The present invention will now be described in connection
with a preferred embodiment which is adapted for use with a
mating connector assembly mounted to an instrument panel, or
the like. Advantageously, the connector includes a switch
actuating cam which trips an external switch mounted in the



The present invention will now be described in connection with a preferred
enbodi nent which is adapted for use with a mating connector assenbly

nount ed t o wipgInsisdunent panel, or the |like. Advantageously, PEBUSEAIINX or
i ncludes a switch actuating camwhich trips an external switch nounted . in

the -~  matingi agnoesitest assembdiblipn soriorrtbing nghe hElPFoRfofFUEER PNt
through tHe-GQgReeher cb&hn%ltt%&d%@p%éﬁery&@:w@rof heh&OREECERE tonaeetoed to

the mating connector assenbly. = For "ease of explanation, _the inventjon
will be dESceeeBEeHetei fhien MEGHREC IGRNEFEI AWMLt ar PPEF 8AFE8J O

enbodi MeNfxpi affatidn!,| ¢hle IRFLUSUNSHIN BIESdder iBO@§ehekehhedni n the art
w Il recognize, however, that the advantages of the invention could be

incorpora@@@nﬁﬁtéoﬁaWQF@pﬁn@@ﬁﬁiQﬁ%ﬁﬁyﬂﬁeﬁqu%ﬁi?ﬂ%ﬁ@%ﬁ?the}eFOPEF t hat
the inventi gRtD9hghe LbMinkRd 0 ddif PeCiTids &b 1@t ifesnei Bed, waul

i ncl ude any var[aglon thereof associated wth use in varied connector
schemes ah@C@@Bighs. howevemef dhathgheowdwariagses 10hnthe dpvepEigpamongd

there is o] e n r i he esent ni i on
which w1 7o pSieBrBbERECInt Rt coniheRUL débind [0 BECES M pLANERY,
descri pt i Bnerefesel ohathéheodmacrdrion guterke | }imbised ¥orEhecfResidfdd a

second engxrﬁodiﬁsni—.i Bekceifed, | HUR QARG Iy, "Rl 25 OF 1 SenBhereBgept acl e

for matingly engaging a corresponding mating connector 5 disposed within a
mati ng conpgecbitadswilhy usendanved itesl aponnretaesehemae| and gesipas|.i ke.
The mating co ; | RGl-de r Vi tLgh B8R gl
controls the Pﬁgﬁ%g?lggfggﬁiifrgﬁ$§ﬂ e g%??ica:fd%ﬁ£?@2%%$%2'34 Fhrough a
center cofkRiRod bfefRoreg: cogneehvartdradg:orrbiand deondhengresentt he

CannecLorsybfe MAPURIChOWA1Sh Gl IS o faongl etk ST ] e
2 incigaé@ogg @gﬁgiggdegescription to follow. The conngctgi 2
generally has a first end 4 and a second end 6. The first end
4 is provided with male or female receptacle for matingly
engaging a corresponding mating connector 5 disposed within a
mating connector assembly 3 mounted to an instrument panel 32
or the like. The mating connector assembly includes a
normally-open switch 38 which controls the flow of current
from an electrical power source 34 through a center conductor
of the mating connector 5. The second end 6 of the connector
2 is adapted to be electrically connected to an electrical
device 36, e.g., through appropriate cables 130.
Advantageously, the connector 2 includes at least one
switch actuating cam 12,14 on the end 4 of the cam shell 10
for tripping the normally-open switch 38 mounted within the
matting connector assembly. The switch includes leads 42,44
which are connected between the electric power source 34 and
the center conductor of the mating connector 5 so that the
switch state, i.e. open or closed, controls the fldw of
current through the mating connector. When the connector 2 is
joined with the mating connector assembly 3, one of the switch

actuating cams 12 or 14 contacts the switch to close the



switch actuating cam 12,14 on the end 4 of the camshell 10 for tripping
the normal |l y-open switch 38 nounted within the matting connector assenbly.
The swi t cHVORIl6Es | eads 42, 44 which are connected between PREUSPHEI2P

power source 34 d_ the center _.conductor of the mati connector 5 so that
bhe sw GO TR | CUBEEROR, TEPBs GRS PSS IO HES 175vr ol LB rent ¢ hr ough
t he mat iglgamniesl cdeviben3dtheheongcthie 2omgatione® vahdl the nmtiifg
connector__assenbly. 3, one of the switch actuating cans 12 or 14 contacts
the swi CORPNG DL  he 6

el ectrical camecttlon tonnetbeopobetween thedddrmddisorl 2candcahedevi ce 36
t hrough_the connector, 2 and the.mating connegctqr, 5. vrfn he

connect MG IS R RECE oARBETBL Y2 1 5nd SRy t%ﬁbe MRSt Ladfedfly is
renoved rdttehne®bhelihg 1Ohescant akedrcaudsiveg ddetcathd 2switdd to neset the

itch to it |1y- t at e, wher ej t flow through the f th
power GO YIY THRE T FAGS CORRBELBr CHTF SR, jobP s BAfaoBs Ipe

t her ef omweczlurgcﬂmmcé s%suméimﬂtihgoughfntehﬁdra@ g cofteetepteaom tge pO\r/]ver
source 34, on en e cam 12 or 14 of the ,connect.or IS inser w thin
The. houdtHARRAS ST Ed FBOFPFRTEneCURFERY 48 SHRP LLAer S oRdhnkaTer t ont
shock oOmadARO&drnEEd PNEASmABRECHBWEE Wolulk dof @4 Hrlgy ath&RetheorBRCLPON
to a po t herefore, .elim nated. Tur.ni now to FI.GS. 3

wer _source are, , . .
and 4 Oierid (G SR COnBeEFaF  SulEnbBERERE oK thidpriii (T Uaing, aPAg 1 o

the i nvetiaaedrtd) ttript ehabswieam sbel | ThRC et f Niadvéatbnkocki ng
type nmat ng%ﬁonnectlon. It is to be understood, however, that other types
of mati ﬁéo P tIMRIANTC neThbRReRbuRESEEided With providing an open

connection to a power source are, therefore, eliminated.

Turning now to FIGS. 3 and 4, there is shown a preferred
embodiment of a connector according to the invention with a
rotatable cam sheil incorporated into a ball-locking type
mating connection. It is to be understood, however, that other
types of mating connections and methods would be readily
apparent to those skilled in the art. For example, instead of
the ball-locking mechanism of the preferred eﬁbodiment, a
threaded connection may be used. Other types of connections
and connection methods will be readily apparent to those
skilled in the art.

In the preferred embodiment, the connector 2 generally
includes: a rotatable cam shell 10 with first 12 and second 14
switch actuating cams thereon; a retainer ring 124; a outer
shell 16; an inner shell 18; a cam shell biasing spring 30; an
insulator 22; a center conductor 8, an end shell 19, a
compression spring 70, and ball bearing locking elements 72.
The cam shell, inner shell, end shell and retainer ring are
preferably machined from brass and plated with nickel. The
center conductor is preferably formed from brass and plated
with silver. The insulator is preferably formed from a known
insulating material such as TEFLON.



apparent to those skilled in the art. For exanple, instead of the

bal | -1 ocki ng nmechani sm of the preferred enbodi nent, a threaded connection
may be useWwo @wisdsd t ypes of connections and connecti on net ho®ECTHSHS/1p293
readily apparent to those skilled in the art. In the preferred

enbodi ment, t Re cdvmeei okhe genteal Fonpnetoded: 18 HRARD Hant shexedio
meh T shtd BLSSEONdidda SHOEENLACEHR! LAGUIATR.! e, Cattia aig etai ner Ting

124; a outer ] an inner sh ; a camshell biasing spring 30; an
i nsul at oelEztricaditercenpeceedr tg, aarorARCERE P01 FeceictkpbriesShba 3pring

70, ‘and RaldPeardig 4,06k ngagbegENbS . 72rnkhe e Hhfle ddutoshel |, end

shell an retalné¢ ring are preferably nmachined frombrass and plated with
ni ckel . Inelysieserthneridetd4 08 preebabhpreeimd i Majra el Bhdtpr aeds

W th STLNR! onTie B AL 06r e 8ECLRAR! YnhRT RALNIOPAHNA NES NSLLALENY

mat eri al sué’h as . _ 7

shown, tkédecotdna orrreotoB te thepsiobti Angle Be@RBA®d position in a
bore in the i it 2 ' e L.cahl c to 0
Fecei ved w t hiht iaiE shelf 18 FLegkblraiLy, €3 %h’%@ﬁ?%fa%%%%%té?g

i ncl udes itshrfeae D 4vioth aporhiionaedefinihigclopeaiags 1+ Hr ctistlvs walla

Il nner sur, 2.4 N rt. : u t3h ' or to
the ri ghttfh}%oceg e‘f; ap?%rfyleé §Pg%‘{%ee§n%g?eéyeél ?%%8&)%51 lgg?née??aj[l?l’; %@?Fﬁgél cal

i n shapeelamgnts i medThe t hopbionsndedéninonFheporengsndst 7eclydehe wal | s
t her eof ' | zed [ al.l ari ; ' s 72.
The port DEVELEH REHEE SRPLAtel 18 bHECRTCaplBtiio doid et REERES (o cn
cause t hepdirdmgtsertaofdihinish toward the inner surface 75 of the inner

shell. The ball bearing locking elements, therefore, may be
received within a top portion of the openings, but the bottom
portions of the openings have diameters which allow only a
portion of the ball bearing locking elements to extend inward
beyond the inner surface 75 of the inner shell.

The inner shell includes a rear portion with a
circumferential projection 17 on the exterior surface thereof.
A shelf 71 is formed on the exterior of the inner shell
portion. The shelf provides a surface against which the bottom
of the cylindrical compression spring 70 rests. The top'of the
compression spring engages a shelf 73 formed on the interior of
the generally cylindrical outer shell 16 which is disposed
around the front portion of the inner shell.

The end shell 19 includes threads 298 which mate with
corresponding threads 100 on the end of the exterior surface of
the inner shell. The end shell includes an enlarged diameter
portion which defines a shelf 102 for engaging the front end
surface 104 of the outer shell.

In assembling the mating connector, the threads 98 on the
end shell are mated with the threads 100 on the inner shell and
the end shell is rotated relative to the inner shell. As the
end shell is threaded onto the inner shell, the shelf 102 on



openings to dimnish toward the inner surface 75 of the inner shell. The
ball bearing | ocking el enents, therefore, may be received within a top
porti on oWQp¥16Heni ngs, but the bottom portions of the ope®GTfESIBAIZI3
di ameters which allow only a portion of the ball bearing_|ocking el ements

to extefBe PR FhshborRPIdEes nkae endf 484 oF She R bSIethehke| §O thereble

i nner skgllcel RHIARS @ rﬁ@élpoakmmy FBwarel hegdTherentialb Mo St R 17 on
the exterior surface thereof. A shelt 71 is fornmed gn the exterior of the
i nner sREMPLSSSLBh . SOIHENS heD f pTB@iG@§P§e§§#P§c§R£i¥QHntﬁﬁﬁ%§P¥%e bott om

of the eyhitAdhictall £ UPLLSS| Ole SPLLRY £Hel8ShFaihle o hdle LEIPEESSi on
spring engages a_shelf 73 forned on the interior of the generally

cyl i ndr B8 ep¢ shedile Ry 15RPsERd| 8 dPspbdedoarsurdaimst g sheif ondof
the inngp $R@! linteriod ufpseshst! tﬁgf bgﬁéydgﬁehhr.ea@t@l&%mw F&t&eW th

correspondi ng threads 100 on the end e exterior surface of  the iInner
shel | . Phe t8fd commye s i deRr Bad ehf af§eaclrdntPethgd titomathike defines a

shel f 193'e§:‘é'bm‘°engﬁf9iﬂ?ﬂ{éﬂ?ﬂii)?nfofegnﬁgﬁl%%c@u%@é ahelile Qutar ¢ r'E.eézlgrward

I n assenbling the mati'ng connector, t reads 98 on the end shell are
mat ed wiBh thife dlixesddison 00f otnd he eAntheshaFLinangoPRECHRF shel | is rotated

relative to whe MRl S8t tacd'S168€ENEhaNELLS shRhGadqe, @Hﬁéé@iéxﬂner
shell, the shelf 102 on _ 8 _the end
shel | eWghhesant PProafed ontgr tserbacer LifepE thet hanehy shelde tdrfingera

zge' | axhakiky 19Wnd, %&?ﬂcff}%ttﬁé‘ec@& egéiweggemgea%i %s@a‘?{é&ﬁ. 7O dhe
npression 3Spring, theretore, continuously ases the outer shell against
t he shelipneg?syffaee dftf sheltheyoubposshgld ipcilndesorcdladaipmntior shel f
73 112 which is normally positioned directly over the openings

74,76. This flat portion forces the ball bearings radially

inward so that portions thereof extend radially inward beyond

the inner surface 75 of the inner shell, as shown in FIG.4. A

beveled portion 78 of the inner surface is positioned adjacent

the openings toward the forward end 4 of the connector.

In the preferred embodiment, the retaining ring 124 is
disposed around the forward end\of the outer shell 16. The
retainer ring includes a groove 118 therein which axially
corresponds with a groove 122 formed in the outer surface 120
of the outer shell. A gasket 121 is disposed within the groove
120, and extends into the groove 118 to lock the retainer ring
in position relative to the outer shell.

The cam shell 10 is disposed around the outer shell 16 and
retainer ring'124. A cam shell compression spring 30 is _
disposed in a cavity 123 defined by the cam shell and the outer
surface of the outer shell. The spring 30 is compressed
between a shelf 140 formed on the retainer ring 124 and shelf
142 formed on the cam shell 10. The cam shell spring biases
the cam shell toward the rear end 6 of the connector 2 so that
the end surface 144 of the cam shell is normally forced against
the shelf 146 formed on the outer surface of the outer shell.



on the interior surface of the outer shell. The spring force of the
conpression spring is selected so that it may be overcone by physically
forcing thavoavesisshel |l axially rearward in the direction of REKUSIINBhe

mat i ng connector. The inner surface 108 of the outer shell, in
connecti on wi A shappoeeEt beebarsr £BcEIEL0 Sof tife BHNRI sFRRPECHBFI nes a

cavity 106 d iy Ci‘e)}lflélﬁ@@r@ﬁéiﬁat%bi ePnn® HcH oS efbr J@@ei@ﬂﬁ?l §Héf ace

108 of the outer sh I ncludes a flat "portion 112 which is norna
posi t i onéprHiey 2 ovBire thet bpgnFARBerLors 1sTiIisHaSaRd gotEhbR EBBces the

bal | Beatidiis {RU @l | dnd W81 Hospei BAbPeENr Iy gia0l 2¥d end aadbpbhing

i nward beyond t'he inner surfiace 75 of the inner “shell, as shown in FIG 4.
bevel ed gﬁilﬁ'tlilbrtl’% yttenehonstRgsuprldcE0i.s F&s RAEN A Gckht SRARSEpERI ngs
toward t r f+ & hep g0RQe I; I r&f e¢h&d hell
enbodi m%ﬁﬁ%ﬁgtﬁkﬂ?%ﬂﬁ%g%g4@§% ?&8&% farﬂgluér\ﬁcﬁegﬁoﬁmraagng gf

t he out ersxsHdlat ltthe Thamrghel hemayi hg recedyes £harsviie- 118 therei n which

axially corre S Wit r QQV. 2..4.ar i ddie suih & agsr 1R of
the outer shell. A %%k%‘?&%gle?sﬁa}%pgislgd%%ﬁe{&n t he?%%%\l/e%m, andg .
ext ends igampadioyraoveha 18amy 13ckléhmusst Henaligned iviioscerbaspendinde

to the Oli'ta%diarslgﬂt !extendegrﬁag\?{%ﬁgell%ﬁqgﬁ YSRIREBAPNG §BE OFhEN cam

shell 16 "an ai ner ring cam shell conpression spring 30 is,
di-sposed sheld ddviwith 2theletamedl Byante 1damhsingon dd then ofeeeedupkiadlyf

the rot al B d TAC SRy Derpe 195EHE SERT, I, 45 Tl R Sqg o, GF TEReOn
shel | spranty biassinsthetbanfehet| at bhasdnghsprday & 6 Yie t¢amcohnbét or 2
el P IR AR B AL St Sl oy B oerend guphil the
9 154 of the end shell 19 to allow insertion of the cams through
the opening 46 and into space 52 defined by the housing 40, as
shown in the bottom portions of FIGS 1 and 3. In the initial
position, when the cams are disposed within the space 52, they
are positioned so that a leading edge of cam 14 is disposed in
a position B adjacent the switchlcontact 156 which is in a
position A. The leading edge of cam 12 is at position C. With
the cams 12, 14 in positions C and B, respectively, the switch
contact has not been depreésed, and the switch is in its
normally open state.
The cam shell then is rotated relative to the inner shell
18 so that the leading edges of the cams 14, 12 travel along
the dotted lines 160,162 within the space 52 from points B and
C to points B’ and C’, respectively. As the leading edge of
cam 14 travels from points B to B’ the cam 14 contacts and
depresses the switch contact 156 to position A’, thereby
closing the normally open switch and facilitating current flow
from the power source through the connectors 2 and 5 and to the
electrical device.
In order to maintain the cam shell in position with the

cam 14 forcing the switch contact to position A’, a spring
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As shown particularly in FIG 5, the mating connector assembly 3 includes
the mating ﬁﬁﬂﬁﬁ%hﬂr 5 for receiving the connector 2. The 'mating connector
is disposed wthinthe housing 40, and is positioned centrallyC A[Sq8nRe3 ¢ o

an open! Mpdatda! Bee@iten eaOUY b uilda 30; cdlie PRENDE;46 Lpafared o

general ly ‘conformto t | mensi ons 0 he en cam so that the
cam shel l2a98pLY F ecEBheedetieateihas a hedhub66 i whichemovesnaixgd atlliey

t | t [ { 5, 1 A | d

Wt corriatiye £6 St POesA BOAY. Sad the (Ein 1dnetf, T kol O

The cam stRading edga offietbencaly ldhdepresmesothe sheadnl6r cedsarxing Idam
f d | h hell. 16 | | | f. th d 4

o AL S9eneralt S e S ML SEL o308, BB e

against the force a Dbiasing spring cam s
forward tOF ee9ide bk§Bndnt beeramsur fhoe Heéatd 0F66 hehemdezbehtislaxtia@laly ow

I nsertio t C r : 0 | 46 a | nt ace 52 defined by
t he housirfrgnhogﬁ%ségﬁ%émg gﬁaphég%& &%% %%036%2960 * FIGE 1°3Ag9Isment
initial pdie tderenwhehthhtheagsoave dirsposiss wddi sttdmee spaaens?, fukehed €

position i hat dj of. cam 14 i s, disposed in a position B
adjacentq%ﬁéﬂgv??é%ﬁc%ﬁgaégﬂlgg%%%igﬁi%?%ﬁ?%iﬁﬁﬁﬁ?%%ﬁF?\ K& FES%P%@OEUge
of 'cam 121 £hat qamishehlC wherkbyhdhmansvitth rm icpokdtioss Eoardch,
respecti ygl  t a as .not .heen depressed, and the.switch is
inits n\(gflrFa I%/ﬂ%pée#sgg?ggﬂgl g‘%‘-‘tl]li"l%l151<"§5‘m el 5% 153 a’f‘%ﬁmﬁéiéﬁ' PPE: o
the i nneststd] Botatibdatofhehkeadinghedded Oftd Mthea®adiing lddgeavel

poi nts BPoSad e Heradd 6t 81 8k Lokt Eh A5 e 1 R rka brugeng brom

poi nt s Bema@emdm: oain Wde coatacsardadedeI7Es 96 t{FIGW ICho£08hactahB6 t o

Dot ene VB4 VAR IORL 0% 00oh BRI o LA GD S G LS

t he el echousdnaledd ce. In order to maintain the camshell in position

wth the cam i JONGO%LIRCRY § COnGORLAS! 150 AP LT Rar&SPINPY the
housing 40 and the switch 38 is tripped, the outer shell can
then be accessed for making the connection with the mating
connector. In the embodiment shown, the connection between the
connector 2 and the mating connector 5 of the mating connector
assembly 3 is established by retracting the outer shell 16
toward end 6 of the mating connector and against the bias of
the compression spring 70 until the end 114 of the outer shell
contacts the projection 17. This action brings the beveled
inner surface 78 of the outer shell into alignment with the
openings 74,76, thereby allowing the ball bearing locking
elements to recede inward relative to the inner surface 75 of
the inner shell and against the beveled inner surface of the
outer shell.

Once the ball bearings are free to recede into fhe

openings toward the outer shell and beyond the inner surface 75
of the inner shell, the connector 2 is positioned over the
mating connector 5 until the locations of the ball bearings
correspond axially with the location of the groove 36 in the

11



10 operated detent 164 is nounted wthin the mating shell assenbly.
The detent has a head 166 which noves axially relative to the detent body.
As the canWh@d1615& rotated, the | eading edge of the cam 14 FEFYEP§a2%Bhe
head 166. As the cam travels over the head, the head becones dis os§d ver

a di npl eMBF1gPoGRENESE Ay { KOTERAPOMEI PELY, 168t FERtEX SATYULES 1§ $Hom

the det enhebgdnnb@t@z’: e AQriemee »i?&%, Tét:nﬁdeéyétgefgahlq? H?elu&&m{] 1|wilé[1 t he
groove provides resl stance al ns ur er rotation o e cam she (0]
resi st iﬁ88§§Ft€HP@5ﬁ§Q§wﬁi§%Q#:Fﬂetméﬁh%ﬂ1EHEPFFtﬂﬁeﬁeﬁftQE§%§ﬁt%% arm

coul d | osgecertiagl Walth tthe-iafh s edynhettbni PYahle thd hftimyits
normal | y-open state. Rotation of the camshell 10 to the | eadi ng edge

posi ti onSORNeERATCO -al so | ocks the cam shell in the housing by engagenent

of the rear sghbagetek/Gnbdd (1 Gs hh&h (E8Ec£388 3R3d14n¢ ddnrpgredwidmm
surface 60 of the top panel 50 of the housing 40. ) Cncee%gﬁ ca sq$l
and cansSRIIngsfgreesndda antiss shglel hHas*;lia% dpT8RGIPRe Cdnigth BT sthe
tripped, mhBenguEshnkR&dr,Cahdaly Ren @ res Selle f 81 atBkbie ildhe 1coNneet £196
with the mating connector. In the enbodi nent shown, the connection hetween

the conn@BEBE Shgdd ire flGhFhOhRAE RIS HF PHEVARE K§lediTect®? HR%enbly

3 I's estahhbehgtripy LA thd Nl esnsPEl hndbihevardeeRtdowd 3diein
mat i ng connector and agflnst t he bias of the conpression_spring 70 until

the end 22 GPRRRELEG & SfelFhABhiRAEELEWERBEY] eBt FOF-17.- THES acti on

brings tBaghg¥Rkbad bFN®heS Wa1ACHeB Hagd Nei Ot €heShEbbvienti® dd aiHeent with
t he openi ngs 74, 76, thereby allow ng t%e bal |l bearing | ocking elenents to
recede | ARBPECEEFaRi W@ (the MaGifECNNIGERY 78- of the inner shell and

agai nst the beyekafioh@NeheS Womfe:tfr thefrom the mating connector, the
cam shell is rotated so that the leading edges of the cams
return to positions B and C. The cam 14 is thus removed from
contact with the switch 156, and the switch returns to its
normally “open” state at position A. The outer shell is then
retracted toward the end 6 against the bias of the compression .
spring, and the connector 2 is forced axially toward the end 6
to withdraw the cam shell from the opening 46.

With this construction, it is possible to connect an
electrical signal to the center conductor of the connector 2
only when the connector 2 is mated with thé mating connector
assembly. Accordingly, electric current is never provided to
the mating connector 5 from the power source when the center
conductor 174 is exposed for inadvertent contact.

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 outer shell, and 'an integral rotatable cam shell
positioned over the outer shell. The cam shell has at least
one switch actuating cam extending radially from an outer
surface thereof. Upon mating of the connector with a mating

connector assembly, the cam shell is rotated to cause the cam
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outer shell.. Once the ball bearihgs are free to recede into the
openings toward the outer shell and beyond the inner surface 75 of the
i nner shel WO¥H618onnect or 2 is positioned over the mating c8FABEPH}F283

until the locations_of the, ball arings correspand axially wth the

| ocat i on~DfEINE2groBVEWS CPnaPﬂeQ%fréﬁb éha?ﬁﬁiﬁ%ec ﬂﬁESFOF?om an open
Cor r espasth gl whetdencenkreentofdost o &hd ndteimgnoenhectdralisgns with, and
electrically contact t he.center .cqonducgtor 174 of the mati connector 5
to creaI%PEg%Eﬁ%ﬁ?éigglap&%ﬁsfﬂrﬁ& %iﬁbqﬁﬁﬁﬂxﬁ?ﬁrﬁngnﬁstﬁ@qﬁgF%n%O
connect of1dw throudhethut ratihel kcobhdctdiheind etleasednasdtble conpressi on
spring forces_t di rection of e 4 of the.mating

he o r shell in_th d
connector,trﬁﬁ%g?rgéggrngﬁthopﬂﬁP Ir t5HH-Re5 %ﬁcfﬂgeﬁu?eﬁp§ﬁgﬂl to force
the beargdgstichéedtvatdeetl gheveutert hdlheingurhaceanMSshelilhe mheer shel

and into the gropve 36 _jn the connector 3, as shown partjcularly in FI.G 3.
The enga‘ﬁb‘?ﬁéﬂﬁg RFase Bb?l cBE‘ars?’ﬁ B3 4He Eﬁ%o‘?/'ét$5cﬁéeﬁlea )éﬁr]rgé’tdfl 2
to the fﬁatdﬂga@@{mcaﬁé?ﬁ_from thE0 Mz IoNE dd¥n&dect oupdnf warhtfawaat 0T
connector, the camshell is rotated sq that the Ieadlngsed es ga the canp

return t'PHRFEIRACRNBRALLE F THE S SHEFD FIHUDNS hdvebSt PEFPEIAYacPRF h

the.SW1é¥hﬁ%¥itEé@eb?ediﬂtbﬁheEQH%@n&Hé)éIétﬁEHéEd'&oﬁﬁé@ﬁioﬁtbbﬁw@bn
position A The outer ahell is then retracted towa{d the end 6 igalnst t he
bi as of T CHREsSPBAUSHPENGE ARG MR I¥hiRRARFCEOT saRgr EBE §AF&IEEYC

toward tdiegredid $oibcel t hdhawrlB&sCaP Pealdodd M Ner PP6Ai 8gmdGe to Wth
this construction, i ossi bl e to connect an el ectrical sjgnal to the

center(ﬁﬂﬂﬁRﬂ%ﬂtoFe%Higégﬂnngﬁri?%ﬂﬂ%FR&ﬁﬁ}QQEF%%EdﬁﬁFBrtﬁei§?ﬁa9§d Wi th

the matitHe St Okonductor of the mating connector, or from arcing of
an electrical signal from the center conductor, are, therefore,
eliminated in a simple and cost-efficient design.

The embodiments described herein, are but some of several
which utilize this invention, and are set forth here by way of
illustration but not of limitation. For example, any number of
internal switches could be provided in the mating connector

'assembly, and several component parts of the connector and/or
the mating connector assembly could be combined into unitary
pPieces. Also, any number of cams could be used on the outer
surface of the cam shell. If an overall reduced diameter were
desired for the connector, the cam shell could be extended
forward of the end shell and reduced in diameter with the cams
extending from the reduced diameter portion of the cam shell.
Moreover, 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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assenbly. Accordingly, electric current is never provided to the mating
connector 5 fromthe power source when the center conductor 174 is exposed
for inadverWeOd/163dt act . There is thus provided an el ect rRCHUSISB®AIRASCt Or
whi ch elim nates the hazards associated with providing a high-power
el ectri c¥Padi gfackai e Mt ed connector. The connector includes an outer
shell, and an integral rotatable camshell positioned over the outer shell.
The cam ﬁhe-ll has at | east one swi tch actuati ng_cam extending radially from
n

an out er Tsur PRc &AL FRRRYEEPRgCHPPERELRERANect or with a mating
connector assembloatdhesiwamm shedd IS rotated to cause the cam

12 to contact swi .t ch and thereby change the switch from an open
stat e wher ei n%%ﬁhﬁ%x&%@?ﬁ%‘gnﬁi’?ﬁgs 6Hn8&%&r isg"q]m'eﬁ%b‘fl_eﬂa’i“osgell
cl osed shawgénghateilBaskr baBt skhstah! awedatanly @unt Wxauatdile PBELAY1y from
connector and the connector. Preferably, the connector further

i ncl udes @8 SNGSTy PP AFO AP HRAeen the outer shell and the cam shell. The

spring biases g gl siidd agRiNsd tde wHRl shehhedxbal |Uith aadi hgehhgn
away fromthe nmating connector, hJEor) wi t hdrawal of_ the mat |sgg connect or
B

the swit ERPPECHITs t3R1 4 sCaBr fR igparftanfied eto t Rer EBFafiad offecERRgebHe

el ectri cghuedmMiecia 0 het Rt NthLephRr teONBHiAt 04 EhE tFH | A1¥d CORBREbLYT
and the electric signal, source. The risks of personal injury or damage to

equi prenfhRBSE SAG bk Ghathien t @t OBBRAt AER LRI WReNed e FeR hef £@Nt &Fom

conduct oka0g t by | NERRIEAGPT tHifoddlPMar Gk &F adogbgetbircabrsi gaak
fromthe center conductor, are, therefore, elimnated in a sinple and
cost - ef f FOPBRCtRIs| . 1nterrypbednh 5@ MerBoRAcFERES MOSHGLD FRrbeRt sdfe

of severahilowed to flow from said mating connector through said center

conductor.

2. A connector according to claim 1, wherein said connector
further comprises a cam shell spring disposed between said outer
shell and said cam shell, said spring biasing said cam shell
axially in a direction away from a mating end of said connector

adapted to mate with said mating connector.

3. A connector according to claim 2, wherein said cam shell is
axially extendable relative to said outer shell against the bias

of_said cam shell spring.

4, A connector according to claim 2, wherein said connector
includes a retainer ring fixed to said outer shell, and wherein
said cam shell spring has a first end positioned against a shelf
formed on said retainer ring and a second end positioned against

a shelf formed on said cam shell.
5. A connector according to claim 1, wherein said connector

further includes inner shell, said outer shell being disposed

about said inner shell and being axially biased toward a mating
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which utilize this invention, and are set forth here by way of illustration
but not of limtation. For exanple, any nunber of internal switches could
be provi ded¥? 14 mat i ng connector assenbly, and several con%%%ﬁ?snﬁa?“ts

of the c ector ! qr [ onn i

I nto uni fg’glrﬁy °p$e%es& e %‘%,%tg)% %gn%e%p%&% n@%ﬁ%%&b%%u%&d&gng? e 3-31[ &t
sur f ace shetlie an@mnmsstial loutldr ashelkral | reduced di aneter were desired for

t he connector, the cam shell could be extended forward of the end shell and
reduced in dianeter with the cans extending fromthe reduced di aneter

portion .6f. tife cammsbbbk. aboosdiery ¢ obaid be mbadidin appddehtney tshedd
skilled LnchiacerbolbatalNgoEealNGeR AL G Riasaty | nyentinB,CoH! doiing

i ncor por a rnto a W de varie nne esi gi's
type of ellementsabrei dhaposed| withinbwsiadus doeatimpnywibtheposhthodisneheseof

which wi || . r ' I to_those . ski d_in 4 Mou B de e .
w t hout Sﬁg’ ti’ﬁ%gér:]% er%lgglq'laé'rlftyr o%l‘f'ﬁjéasﬁ%&%“{rhgnahsclo%ge%f tst_ I'S |é;v%§?%%ﬁ.d
13 innWratshel Ll aymed fiixst surfacel eft shddl cararecilvel tonpriidi ogter

cam shol PRRS g S RBVERRRL i EBER R TR B i n AR 2P R
an out er wherkdoe udrer emtial mowvkmesitn dfposeidt ouyenf shaild cawaecfoomwisaida
mating mating end said beveled surface aligns with said openings thereby
allowing said locking elements to recede within said openings
against said beveled surface for mating said connector with said

mating connector.

7. A connector according to claim 5, wherein said connector
further comprises a cam shell spring disposed between said outer
shell and said cam shell, said spring biasing said cam shell
axially in a direction away from a mating end of said connector

adapted to mate with said mating connector.

8. A connector according to claim 7, wherein said cam shell is
axially extendable relative to said outer shell against the bias

of said cam shell spring.

9. A connector acc¢ording to claim 7, wherein said connector
includes a retainer ring fixed to said outer shell, and wherein
said cam shell spring has a first end positioned against a shelf
formed on said retainer ring and a second end positioned against

a shelf formed on said cam shell.

AR
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connector, said camshell is adapted to be rotated for thereby causing said
at | east one camto contact a swtch and thereby change said switch froman
open st at eWh¥iH current flow from said nmati ng connect or t RCIOS/A208nt er
conductor of said_connector is interrupted, to a closed state wherein
current 19-al PBwEd ST H T ISPRISF A nePFRGLEdRAGCt or t hrough sai d center
conduct or. an Amﬁ@ﬁugﬁémlﬂccordlng to claim1, wherein said connector
further conprlses cam Il rin i sposed between said o and
o o cam ahol B EEEperig i SEFRGSed: ¥ spin LERSK ShRhLS and coeiBh
away froak@amylngagad abwaﬁudacman&ﬁtgorenad@m %dlltd) duiireeatdh @i d Bpring
connect or. Ap nnect or cgcordl ng to H\ ah I n S%rﬁ cam shel | is
axially gi?@ﬂﬁ&ﬂl %ﬁﬂ\ﬁ?% %%H%roﬁ? sﬂ@ | S& efhé of said
cam shel | springam shelA COIEESES) a¢60r ghna batehdished 1 Whed d ncélﬁl ghell
connector includes_a retainer rlng fixed to said oute heII }@?ereln

sai d canl@KiRg bripgShashge FVitehepdtHasirto e &5 lﬁgsﬂ% mEg°8n

sai d retahngﬁtétngw@ﬁgdtfﬁﬁgﬁgbﬁgKh&@Slt|oned agai nst a shelf formed on
sai-d cam shel | . égnnector accordin o.claiml, i n sq%

connect or furlﬁ”‘heﬁ‘m‘il nEhGdds SO sHeFPOSEd; pedwesnh st} 8& g df
about sakdilnneim sBREL1andsbel ngaaxisHd ) bipsedgt ®sasd rdy MBLEAY dehn shell

axially in a direction away from said mating end;

eand

wherein upon mating of said connector with a mating
connector, said cam shell is adapted to be rotated for thereby
causing said at least one cam to contact a switch and thereby
change said switch from an open state wherein current flow from
said mating connector through a center conductor of said
connector is interrupted, to a closed state wherein current is
allowed to flow from said mating connector through said center
conductor; and

wherein said inner shell includes portions defining openings
therein, 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 outer shell, said outer shell including a beveled surface
adjacent said first surface, wherein upon axial movement of said
outer shell away from said mating end said beveled surface aligns
with said openings thereby allowing said locking elements to
recede within said openings against said beveled surface for

mating said connector to said mating connector.

1l1. A connector according to claim 10, wherein said cam shell is
axially extendable relative to said outer shell against the bias

of said cam shell spring.

H"llll IIIIII lllll Illll II Ill!
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end of said connector by a spring disposed between said inner shell and
sai d outenwégghb% 6. A connector according to claimb, wherein said inner
shell inclt #tions defi ni ng openi ngs therein, and where ﬂTfpﬁ?%gﬁ%?

el ement re i wi.thin said openi ngs.w partions thereof bein
Forced 12 artyCoRRBrs he AR n ey Sapetld ol g T in ar nsoPhgFser
first sumiciosled saretaimer shehl fixeid tmutsaidhmbter nshalllpngaadbedalredn

surface adj t i.d fir rface, .. ei.n N, AX| of sai '
out or SR ol AL shidhet sl S A R RP R EL o r BT R S
openi ngorimvede by sklicdvregaiaied rdomlg rndlensntend cenécpdsivibhied sajadnst
openi ng jnst i d.beve surfac r mating said connector with said
mat i ng %b%%%%?ﬁﬁé¥ﬂéh Sg é%?%oﬁﬁlgcngag(Ecording to claim5, wherein said
connector further conprises a camshell spring disposed between said outer
shell and said cam shell, said spring biasing said camshell axially in a
direction away froma mating end of said connector adapted to nate with
said mating connector. 8. A connector according to claim7, wherein said
camshell is axially extendable relative to said outer shell against the
bi as of said cam shell spring. 9. A connector according to claim?7,
wherein said connector includes a retainer ring fixed to said outer shell,
and wherein said camshell spring has a first end positioned agai nst a
shelf formed on said retainer ring and a second end positioned agai nst a
shelf formed on said cam shell

g
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15 10. An electrical connector conprising: an inner shell;

an outer shell disposed over said inner shell and being axially biased
toward a nmeWPr99/16¥3d of sai d connector by a spring di sposed beRGRURISHIRY

i nner shell and said outer shell; a cam shel |l disposed over said outer
shell, said camshell having at |east one switch actuating cam extendi ng
radially froman outer surface thereof; a cam shell spring

di sposed between said outer shell and said camshell, said cam shell spring
bi asing said camshell axially in a directi ogaway fron1sa|d mat i ng end;

wherein upon mating of said connector with a i cofggector, said cam
shell is adapted to be rotated for thereb adﬂ g taKjat Ieast one camto
contact a switch and thereby chalge said iﬁ 68 state wherein
current flow fromsaid mating conagadzr thréO a Men onduct or of said
connector is interrupted, to al _ r el 8% is allowed to
flow fromsaid mating connector gld centIr C uc#or3 and
wherein said i nner she pprit i qdef i ni i ngs therein, and
wherein | ocki ng el emenffs _are di gijos | BN sai d|op W th portlons
t hereof being forced rgdially i r g=b B3 an i nper
shell by a first surfage of saidfjoufdr |sE¥dl , said o
bevel ed surface adj acgyt~ said fi urfece; T
said outer shell y Brom saidljfat{ g {gnd bevel ¢
sai d openings thereb | L owi ng_gfi dfffogkli ng pggment s
16 62 42
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recede wi thin-said epenings agai nst said beveled surface for mating said
connector t ' ti ng connector. 11. A connector accordi to claim
10, mhereina§§%@%52ﬁ1shell is axially extendable relative to R i
shel | against the bias of said cam shell spring.

16 12. A connector according to cé {m 11, wherein said connector
I ncludes a retainer ring fixed to said ou shel |, and wherein said cam
shell spring has a first end positioned against a shelf fornmed on said
retainer ring and a second end positioned against a shelf fornmed on said
cam shel t. 17 41
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