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" CONNECTOR FOR CONNECTI NG AN ELECTRONI C DEVI CE TO-A VEH CLE ELECTRI CAL
SYSTEM Field of the Invention The present invention relates generally to
el ectrical connectors and, nore particularly, relates to a connector for
conhnecting an electronic device to a vehicle_ electrical system -Vari.ous
types of el ectronic devices may be connect edlio the 5 vehicl e
el ectrical system i wao eq rd afalasaglal | .
equi pnent, audi o equw : O edny i) (g % { [ Eabgﬁiépe

.cl eani ng equi pmrent, etc. Back EFn et icle electrical
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cigarette |ighter socket of relatively large diameter. As a result,
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Backeground of the Invention

The vehicle electrical system includes a power input terminal typically m the
10 form of a cigarette lighter socket. To attach an electronic device to the vehicle
electrical system, a connector attached to the electronic device via an electrical cord
is inserted into the cigarette lighter socket. Vehicles manufactured in different
countries have cigarette lighter sockets with different diameters. A drawback of
existing.connectors is that they are not capable of accommodating cigarette lighter
15 sockets with different diameters. While an existing connector may securely fit into a
cigarette lighter socket of one diameter, the connector will not securely fit into a
cigarette lighter socket of a relatively large diameter. As a result, movement of the
electronic device attached to the connector may tug on.the connector so as to dislodge
the connector from the relatively large socket, thereby disconnecting the electronic
20 device from its power source.
Summary of the Invention
A primary object of the present invention is to provide such a connector which
is capable of securely fitting in cigarette lighter sockets having a range of diameters.
Other objects and advantages of the invention will be apparent from the
25 following detailed description and the accompanying drawings.
 Inone particular embodiment, the foregoing objects are realized by providing
a connector for connecting an electronic device to a vehicle electrical system. The
connector includes a hollow inner sleeve, a hollow outer sleeve, and first and second
. conductive contacts. -The inner sleeve forms a hollow nozzle located at a distal end

30 of the inner sleeve and opening into the interior of the inner sleeve. The first:



el ectronic device attached to the connector may tug on the TOr S0 a5
to dislodge the connector fromthe relatively |arge socket TSy E“ =T HAS BEEN
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of the Invention A primary object of the present invention.Ts to provide
such a connector which is capable of securely fitting in cigarette |ighter
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second contact ifgrwm) %S&o& gndaa ?'tletgfc\t/:emill Ilaos?tifonf h'Ie‘heI onur;eerr,slgelvg ef:)/renlls at least one locking
finger at a distal end thereof and circumferentially located away from the second
contact. The inner sleeve forms a ramp for laterally displacing the locking finger
10 outward in response to movement of the outer sleeve 'frqm the retracted position to
the forward position. |
Brief Description of the Drawings
FIG. la is a perspective view of a connector embodying the present invention;
FIG. 1b is another perspective view of the connector in FIG. 1a showing
15 insertion of the connector into a cigarette lighter socket; _ |

FIG. 2 is an exploded perspective view of the connector in FIG.' 1a;

FIG. 3 is a longitudinal section of the connector in FIG. la showing the
connector partially inserted into a cigarette lighter socket, showing a positive contact
of the connector in an extended position, and showing an outer sleeve of the

20 connector in a retracted position; ' _

FIG. 4 is a longitudinal section of the connector in FIG. la showing the
connector fully inserted into the cigarette lighter socket, showing the positive contact
of the connector in a depressed position, and showing the outer sleeve of the -
connector in the retracted position; and

25 " FIG. 5 is a longitudinal section of the connector in FIG. 1a showing the
.connector fully inserted into the cigarette lighter socket, showing the positive contact
of the connector in the depressed position, and showing the outer sleeve of the
connector in a forward position. '

Detailed Descriptioﬁ of the Preferred Embodiment

30 ' Turning now to the _drawings, FIGS. la-b and 2 illustrate a connector 10 for

connecting an electronic device to a vehicle electrical system. The connector 10

includes a hollow inner sleeve 12, a hollow outer sleeve 14, a pbsitive electrical
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The outer -sleeve is slidably nounted over the inner sleeve and is

I ongi tudinally novable between a forward position and a 5 retracted
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contact of the célidablytmourted within the nozzle 24 of the inner sleeve 12. The positive contact 16
is movable between an extended position (FIG. 3) and a depfessed position (FIGS. 4
and 5). In the extended position (FIG. 3) the positive contact 16 protrudes outwardly
from the nozzle 24, while in the depressed position (FIGS. 4 and 5) the positive
10 contact 16 is concealed within the nozzle 24. A compreséion spring 26 biases the
positive contact-16 toward the extended position. One end of the compression spring -
26 is received within a cylindrical cavity formed by the hollow positive contact 16,
and this end of the compression spring 26 bears against the inner surface of the distal
trans?erse wall of the positive contact 16. The other end of the cbmpression spring
15 26 is attached to a printed circuit board 28 securely mounted within the inner sleeve
12 (FIGS. 2-5). The positive contact 16 is cohductively coupled to the circuitry
formed on the printed circuit board 28 via the compression spring 26. In one
preferred embodiment, the printed circuit board 28 has formed therein battery
charging circuitry for charging a portable rechargeable battery from the vehicle
20 electrical system (see FIG. 2). It should be understood, however, that the connector
10 may be configured for use with electronic devices other than a rechargeable
battery.
The external negative contact 18 is securely mounted to the cylindrical portion
20 of the inner sleeve 12. More specifically, the inner sleeve 12 forms a plurality of
25 retaining slots 30, 32, 34, and 36 engaging respective portions 38, 40, 42, and 44 of .
the negative contact 18 (FIG. 2). The distal contact pc;rtion 38 includes a first
transverse section extending downward through the slot 30 in the inner sleeve 12, a
longitudinal section positioned adjacent to an inner surface of the inner sleeve 12, and
a second transverse section extending upward thfough another retaining slot 37. The
30 portions 42, 44 are anchored in the respecti've longitudinal slots 34, 36, while the
proximal contact portion 40 is anchored in the slot 32. To electrically connect the

external negative contact 18 to the printed circuit board 26, the longitudinal section of



an extended position, and show ng an outer sleeve of the connector in a
retracted position; FIG 4 is a |longitudinal section of the connector in
FIG 25 la showing the connector fully inserted into the cigarette |ighter
socket, showi ng the positive contact of the gonnector in a depressed
position, and show ng the outer sleeve of the connector in the retracted

position; and Flthe distal Sorftadt POion B8 dbaits £ ECshapell AdgatiVteconBitD 86 niunted t5lfe 30
| a showi ng the connector, fully inserted into the cigarette |ighter socket,

showi ng the posiRiNRE CEsHt2ORdA8 (lESeddect or in the depressed position,
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longitudinally movable between a retracted position (FIGS. 3 and 4) and a forward
position (FIG. 5). The cylindrical portion 48 of the outer sleeve 14 forms a pair of
flexible locking fingers 52, 54 at a distal end thereof and extending in the
longitudinal direction. The locking fingers 52, 54 have respective broad tips 53, 55,

10 and the locking fingers 52, 54 are circumferentially spaced away from the external -
negative contact 18. In the préferred embodiment, the locking fingers 52, 54 are
circumferentially spaced approximately 90 degrees away from each other, and each
locking finger is circumferentially spaced approximately 135 degrees away from the
negative contact 18. _

15 ~The cylindrical portion 20 of the inner sleeve 12 fbrms a pair of guide slots
56, 58 for accommodating the broad tips 53, 55 of the respective locking fingers 52,
54 (FIGS. 2-5). Proximal portions of the slots 56, 58 open into the interior of the
inner sleeve 12 so as to form apertures in the outer sleeve 14. When the outér sleeve.
14 is in the retracted position (FIGS. 3 and 4), the broad tips 53, 55 of the respective

20 locking fingers 52, 54 protrude through the proximal portions of the slots 56, 58 into
the interior of the inner sleeve 12. The distal portions of the slots 56, 58 do not open
into the interior of the inner sleeve 12, but rather include respective bottom surfaces
formed by the outer surface of the inner slee\}e 12. These bottom surfaces form
respective ramps 60, 62 for laterally displacing the respective locking fingers 52, 54

25 outward in response to longitudinal movement of the outer sleeve 14 from the

~ retracted position (FIGS. 3 and 4) to the forward position (FIG. 5).
In particular, as the outer sleeve 14 is longitudinally moved from the retracted
position to the forward position, the locking finger tips 53, 55 contact the ramps 60,
62 which, in turn, laterally displace the tips 53, 55 (and the remainder of the flexible

30 locking fingers 52, 54) in a radially outward direction (FIG. 5). Continued

longitudinal movement of the outer sleeve 14 in a forward direction causes further

lateral displacement of the locking fingers 52, 54 in the radially outward direction.



-3- contact 16, and an external negative electrical contact 18. The inner
sl eeve 12 includes a generally cylindrical distal portion 20 and a
generally elliptical proximal portion 22 (FIG 2). The cylindrical portion
20" forns a holl ow nozzle 24 |ocated-at the dh;tal end t hereof and opening
into the interior of the i-nner sleeve 12. 5 ™~ The positive
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the outer sleeve 14 is provided with an elongated opening 64 extending proximally

from the distal end of the outer sleeve 14. The opening 64 is slightly wider than the
. width of the negative contact 18 (FIGS. 1a-b).
The longitudinal range of forward movement of the outer sleeve 14 relative to
15 the inner sleeve 12 is limited by the external negative contact 18. In the extreme
forward position of the outer sleeve. 14, a stop 66 strikes the negative contact 18. To
limit longitudinal movement of the outer sleeve 14 in the rearward (proximalj
direction, the connector 10 is provided with an elliptically-shaped endcap 68 which
snaps over the proximal end of the inner sleeve 12. When the outer sleeve 14 is in
20 the extreme retracted position (FIGS. 3 and 4), the proximal end of the outer sleeve
14 strikes the endcap 64. |
. The connector 10 includes several features which redundantly prevent the
outer sleeve 14 from rotating relative to the inner sleeve 12. For example, the
locking finger tips 53 are retained in the respective slots 56, 58. Also, the negaiive
25 contact 18 protrudes through the elongated opening 64 formed in the outer sleeve 14.
Moreover, the elliptical portion 50 of the outer sleeve 14 is mounted over the
elliptical portion 22 of the inner sleeve 12. Each of the foregoing features by .
themselves is sufficient to fix the rotational position of the outer sleeve lt‘; relative to
the inner sleeve 12. _
30 : As stated above, the printed circuit board 28 is securely mounted within the
inner sleeve 12. More specifically, the inner surface of the inner sleeve 12 forms

guide grooves (not shown) for retaining the opposing longitudinal edges of the printed



preferred enbodi nent, the printed circuit board 28 has forned therein
battery charging circuitry for charging a portable rechargeable battery
fromthe vehicle 20 el ectrical system (see FIG 2). It should be
under st ood, however, that the connector 10 nay be configured for use with
el ectroni c devices other than a rechargeabl e battery. The external negative

contact 18 i s Seféliiebdard28NMsd frobltd fi o tdialioll pBitibh 87t prfbfed difRuit NN T

sleeve 12. More specifically, the inner sleeve 12 forms a plurality of
retaini ng sl ot sbead 282 Tigprinted) cizdlitchngedy2$ gxteadspubstantially dhrough thedaner slpevel 2
and 44 of the negaf|i . 2 ' 1.0
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the I ongitudi nalyg&gtdn@ryifY circuitty*formed thereon, the connector 10 may be provided with a

switch 74 for activating the battery charging circuitry (FIGS. 2-5). The switch 74 is
10 - clipped to the printed circuit board 28, and the switch 74 includes a lever 76 for
operating the switch 74 so as to turn the battery chiarging circuitry on and off.

To connect the connector 10 to an electronic device, conductors 79 (FIG. 2)
in an electrical cord 81 are electrically connected to the printed circuit board 28 at
one end and are electrically connected to the electronic device at the other end. The

15 electrical cord 81 enters the connector 10 via an aperture formed in the endcap 68.
To protect the electrical connection between the conductors 79 and the printed circuit
board 28, a conventional strain relief 78 grips the electrical cord 81 and fixes the
position of the electrical cord 81 at the point of entry into the connector 10. The
strain relief 78 minimizes the stress and strain applied to the conductors in the
20 electrical cord as a result of movement of the connector 10 relative to the electronic
| device. . _

FIG. 2 is an exploded perspective view of the connector 10. To assemble the
connector 10, the positive contact 16 is first placed over the compression spring 26,
which is soldered to the printed circuit board 28. Next, the printed circuit board 28

25 is telescoped into the inner sleeve 12 via the proximal end thereof so that the positive
contact 16 protrudes from the nozzle 24 of the inner sleeve 12. The printed circuit
board 28 is rotationally oriented relative to the inner sleeve 12 such that the opposing
longitudinal edges of the printed circuit board 28 are situated in the guide grooves
formed in the inner surface of the inner sleeve 12. After the printed circuit board 28

30 is mounted within the inner sleeve 12, the endcap 68 (with the strain relief 78
attachéd thereto) is snappéd over the proximal end of the inner sleeve 12. The inner

sleeve 12 is then telescoped into the outer sleeve 14 via the proximal end thereof.



the distal contact portion 38 abuts a U shaped negative contact 46 nounted
to the printed circuit board 28 (FIGS. 2-5). The outer sleeve 14 is
slidably nounted over the coaxial inner sleeve 12. Like the inner sleeve
12, the outer sleeve 14 includes a general l'y -cylindrical distal 5

portion 48 and a generally elliptical proximl portion 50. The outer sl eeve

14 is |ongitudi npyd nE0iEvE Q206 ttshally bALKEE taativeadithd Sitef f1bdve- 143ud thaft)
and a forward position (FIG 5). The cylindrical portion 48 of the outer
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away fromthe negative contact 18. 15 The cylindrical portion 20
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sl eeve 12 so as insulptivenplagiss supheas 3 polycacbopatedABS| dend), anfl argypeeferably out er
sleeve 14 1;@.35ipgchggjefsaueacbtye&nvaﬁj%mgme@ﬁm ihj@h8n Motdih§ EchiiQad, RS 53

positive and negative contacts 16, 18 are composed of a conductive material such as
steel, brass, bronze, or other suitable material. The positive contact 16 is preferably
manufactured by conventional impact extrusion techniques, while the negative contact
18 is preferably manufactured by conventional progressive dye/four slide techniques.

15 FIGS. 3-5 illustrate insertion of the connector 10 info a cigarette lighter socket
80 of a vehicle so as to connect an electronic device to the vehicle electrical system.
To insert the connector 10 into the cigarette lighter socket 80, a user grips the
gripping areas 70, 72 formed in the elliptical portion 50 of the outer sleeve 14 and
introduces the connector 10 into the socket 80 as shown in FIG. 3. When the

20 connector 10 is only partially inserted into the cigaretté lighter socket 80 (FIG. 3),
the positive contact 16 is biased by the compression spring 26 to the extended
poéition and the outer sleeve 14 is in the retracted position. As the user advances the
connector 10 into the socket 80, the positive contact 16 strikes an associated positive
input terminal 82 mounted in the rear wall of the socket 80. Continued advancement

25 of the connector 10 into the socket 80 depresses the positive contact 16, as illustrated
in FIG. 4. Once the positive contact 16 is fully depressed (FIG. 4), the continued
application of insertion force to the connector 10 causes the outer sleeve 14 to
longitudinally slide over the inner sleeve 12 in the direction of the socket 80. As the
outer sleeve 14 longitudinally slides over the inner sleeve 12, the locking fingers 52,

30 54 slide through the respective slots 56, 58 formed in the inner sleeve 12. When the
broad tips 53, 55 of the respective locking fingers 52, 54 contact the respective
ramps 56, 58, the ramps 56, 58 displace the respective locking fingers 52, 54 in a



20 | ocki ng fingers 52, 54 protrude through the proximl portions of
the slots 56, 58 into the interior of the inner sleeve 12. The distal
portiens of the slots 56, 58 do not open into the interior of the inner
si‘eeve 12, but rather include respective botfom surfaces forned by the
outer surface of the inner sleeve 12. These' ottom surfaces formrespective
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25 outward 1n sponse to longitu |na novenent of the outer sleeve 14
from t he retracinngr gleevet 15 nThe-p@sx sleevanld cb)ntmmesttheshd@omrthle poei sleayn IQFﬂndi

5). In particul | ed fr

ei ract od posi t HsnoEEng RBeR %04 o 1 i 3N LR By TiNEhind VBT s
E:omé]lac':1 t he rangmkﬁ@fﬁxfgﬁr‘dﬁ 3, Sil Stnktuth& cyllalliﬁcfaﬁl\dajd dﬂtﬁ@h@kﬁt 8d”mdtt;1¢)axt5ﬂ|a] 55
and the remai nder of the exi pl e 30 QcKi I_ngers 4)_in_a
adial 1y ot e SRV PTG (EERESae CHFH BAF MBRGF Horioriet YHTRIR: B ¢ ne
outer sleeve 14 chfindticaP§ivevdll dbivesad B8 rﬁﬁdlﬁz@ﬁnﬁdt&éﬂ?rﬁﬂal'oﬁtﬂfér%huﬂ% aptAaegnent
of the locking fingers 52, 54 in the radrally outward direction, -5- The
frictional fit [yueRandinhinsylaed froa theosisive sraugal $21by, a non-condyciiveimsmeter ¢ o

prevent the out g SAERYEHA, HcWRparttol RRIGHE fif AL $2 64 filrRy sBGrP B ollctor 10

direction) as the
within the socket 80.

10 The connector 10 is capable of accommbdating cigarette lighter sockets having
different diameters because the locking fingers 52, 54 expand to the necessary radial
position for firmly securing the connector 10 into a socket. The maximum expansion
of the locking fingers 52, 54 occurs when the outer sleeve 14 is disposed in the
extreme forward position relative to the inner sleeve 12 (i.e., the stop 66 strikes the

15 negative contact 18). In the preferred embodiment, each locking finger moves a
radial distance of approximately 0.20 inches in response to movement of the outer
‘sleeve 14 from its retracted position (FIGS. 3 and 4) to its extreme forward position.
With this expansion capability, the connector 10 is capable of accommodating
cigarette lighter sockets having inner diameters ranging from approximately 0.80

20 inches to 0.92 inches. -

While the present invention has been described with reference to one or more
particular embodiments, those skilled in the art will recognize that many changes may
be made thereto without departing from the spirit and scope of the present invention.-
For example, the ramps 60, 62 formed by the bottom surface of the respective slots

25 56, 58 may be substitufed with sharp corners so long as the broad locking finger tips
53, 55 are sufficiently curved at the distal ends thereof to prevent the tips 53, 55 |
from catching on those sharp corners as the outer sleeve 14 is moved toward its
forward position. Furthermore, the number of locking fingers for securih_g the
connector 10 in the cigarette lighter socket 80 may be reduced to as few as one

30 locking finger or increased to more than t;avo locking fingers. Each of these
embodiments and obvious variations thereof is contemplated as falling within the

spirit é.nd scope of the claimed invention, which is set forth in the following claims.
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strikes tH8 endc
spaced away from said second contact, said inner sleeve forming means for

displacing said first locking finger laterally outward in response to longitudinal
movement of said outer sleeve from said retracted position to said forward position.

2. The connector of claim 1, wherein said first contact is slidably

15 - mounted within said nozzle and is movable between an extended position and a
depressed position, said first contact protruding from said nozzle while in said
extended position and said first contact being substantially disposed within said nozzle
while in said depressed position, said first contact being biased toward said extended
position. .

20 3. The connector of claim 1, wherein said outer sleeve forms a second
expandable locking finger at a distal end thereof and spaced away from said sécond
contact, said inner sleeve forming a second ramp for displacing said second locking
finger laterally outward in resl;onse to movement of said outer sleeve from said

retracted position to said forward position.

25 4. The connector of claim 1, wherein said inner sleeve includes a
generally cylindrical distal portion and a generally elliptical proximal portion, said
cylindrical portion forming said nozzle at the distal end thereof.

is Sheet Has Been Reﬂlaced

T



The connector 10 includes several features which redundantlﬁ prevent the

outer sleeve 14 fromrotating relative to the inner sl eejﬂ! m‘urﬂu“ﬂﬂtl’mﬂe
* T *

the locking finger tips 53 are retained in the respectiv Dt B
Al'so, the negative 25 contact 18 protruﬂ s through the €l ongate

opening 64 fornmed in the outer sleeve 14. Mdrreover, the elliptical portion

50 of the outer sleeve 14%@%&%@@& 4 hGnébi isQiHi&ﬁéreﬁPe\%% ifaeg0f the

i nner sl eeve 12. Each of the. fo.r;?m ng features by thenselves Is s_u?'f i ci ent
to fix the rot atgeeellysybindricehdistal pogiopanda generally ellipticad ipaoXimal partiomesaidnner

sl eeve 12. 30 T stasgiﬁp L I ycuit board.28 is
securely nount edc)(/lvﬂdﬂfaln Re enlémer %ﬁggé%f%g%s&g%ggffl}sﬁgﬁepﬁvq ﬁ‘édi nner
surface of the i cylixriedlqpovtionldf st imnerysieave agd aaid edliptioalt postien/of) saidbuter sleeve
retaining tthe oppasin opgj t udi nal edges OI&H he.printedq .. .-6- circuit
board 28. $hese ?‘%3@5%&@%#@% BY?I%H"QICY éﬁ"‘ﬁl%ﬂ“@f’ ogﬁ%ldp}f“i“?ﬁt V&i rcui t
board 28. The printed circuit board 28 extends substantially through the

inner sleeve 12, and the width of the printed circuit board 28 conforns to
the inner surface of ®he i Hifcfongecter ef daim Fowhergiarsgidefirshlocking fingexincludes a

between the cyli geah ¢p!anB ! iRfer2bedd Yorms a guide slot receiving said broad tip.

7. The connéctor of claim 6, wherein a proximal portion of said slot
~ opens into the interior of said inner sleeve and said broad tip protrudes through said
10 proximal portion into the interior of said inner sleeve while said outer sleeve is in

said retracted position.

8. The connector of claim 7, wherein said means for displacing said first
locking finger includes a ramp formed by a distal portion of said slot, said broad tip
contacting said ramp and being displaced latérally outward in response to longitudinal

15 movement of said outer sleeve from said retracted position to said forward poéition.

9. The connector of claim 1, wherein said ‘means for displacing said first -

locking finger includes a'ramp formed by said inner sleeve.

10. A method of manufeicturing a connector for connecting an electronic
device to a vehicle electrical system, said method comprising the steps of:
20 forming a hollow inner sleeve with a displacing surface and with a nozzle
located at a distal end of said sleeve and opening into an interior of said inner sleeve;
mounting a first conductive contact within said nozzle; |
forming a hollow outer sleeve with at least one expandable locking finger at a
distal end thereof;
25 slidably mounting said outer sleeve over said inner sleeve so that said outer
sleeve is longitudinally movable between a forward position and a retracted position,

said displacing surface of said inner sleeve displacing said first locking finger



5 the elliptical portion 22 of the inner sleeve 12, —the Tnmer

di nensi on of the inner sleeve 12 abruptly changes. As bes i ,
the printed circuit board 28 is formed with a correspondi H!ﬂ mﬂml‘”mﬁ”m :
width. If the printed circuit board 28 has'bg tery chargi tTCLITMrYs =
formed thereon, the connector 10 may be provided with a switch 74 for
activating the baidrallyosthardin¥espgonk€ t . it : i.S..1
clipped to the print e% circuit b@a?ﬁwZQ?ﬁéﬁdﬁgvévmé%tcoﬁE&g @#glsg%g%ﬂgh g&‘/(gr
76 for operati ngreteted ppsition tosaid forwardypesition; and battery charging circuitry

on and of f. To connec - 5.0 ect ' evj ce onductors
79 (FIG 2) in an el e{?’? Irltftg‘gfé)%g?lgi géndg?%\;ee g%fﬁocaa%l{l%gﬁ%ﬁ‘{ Wy geet"ﬁesa1
printed circuit brsandicordachbeingespaced away feone said daikinigcfidgey. connected to the
el ectronic device at the other end. The 15 el ectrical cord 81 enters

t he connector 10 via an aperture forned in the endcap 68. To protect the

el ectrical connection between the conductors 79 and the printed circuit
board 28, a conventional strain relief 78 grips the electrical cord 81. and
fixes the position of the electrical cord 81 at the .point of entry into the
connector. 10. The strain relief 78 mnimzes the stress and strain applied
to the conductors in the 20 electrical cord as a result of novenent of
the connector 10 relative to the electronic device. FIG 2 is an expl oded
perspective view of the connector 10. To assenble the connector 10, the
positive contact 16 is first placed over the conpression spring 26,



which is soldered to the printed circuit board 28. Next, th mg@p@@T,,,AngEN' _
circuit board 28 25 is tel escoped into the inner sleevg 12 wa@pitdveen .
proxi mal end thereof so that the positive contact 16 protr ul he————

nozzle 24 of the inner sleeve 12. The printegcircuit board 28 is
rotationally oriented relative to the inner sleeve 12 such that the

opposi ng | ongi t udi nal CONNECTOR FORpCONNECTINGUAN EIGECTRONIS BEVICHat ed i n
t he gui de grooves forned in tHEOIANVEHIQLE BIECTRICALISYSTEM eeve 12. After
the printed circuit board 28 30 IS no < .l hin the inner sleeve 12,
the endcap 68 (with the strain relief 78 1_ thereto) is snapped over
the proximal end of tR&ohAREST foF Esinetihg an EMtioRitedevideqs Uovehidld dedti@D system
tel escoped into the outer sleeve 14 via the proximal end thereof. - 7-
The inner sl eeveconprises pdwoHew drner isleevs; iachollow outerasieaye, angl firsband segonds| eeve
14 such that (1) ﬁ@ﬁ cking. fi i | it d ) : d
respective slots c%‘% %h%g??)ﬂ%ﬁéégﬁgeﬁ‘ég?% s%p@ﬁﬁ%h%ﬁ?g%ﬂ%ﬂ%trht é]lgﬁl e
retaining slots 8Dthedfiner3keveand apedingintorthe dntenjor ofttbe énnee slaeve. rBigfitste
contact 18 ig nounted.to the inner .sleeve 12 by _.inserting.th

portions 38, 240, SYnsluctiyeCopiactis sﬁﬁ%"%@ﬁ’é‘f‘%é" l%’%fl}fc?ozf ai"ﬁt’%mt%lﬁ%’ll? between an
~correspondi ng .r eggtended Positioh @nd a depressed position. In the extended position the first contact

protrudes from the nozzle, while in the depressed position the first contact is

substantially disposed within the nozzle. The first contact is spring-biased toward the
extended position. The second contact is mounted to a sidewall of the inner sleeve.
10  The outer sleeve is slidably mounted over the inner sleeve and is movable between a
| forward position and a retracted position. The outer sleeve forms at least one locking
finger at a distal end thereof and circumferentially located away from the second
contact. The inner sleeve forms a ranip for laterally displacing the locking finger _
outward in response to movement of the outer sleeve from the retracted position to

" 15  the forward position. -
as Been Replaced
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The princi pal conmponent's of the connector 10 are manufactured as follo

The i nner sleeve 12, the outer sleeve 14, and the endcap 68 are each
conposed of an insulative plastic, such as a pol ycarbonate (ABS bIenayz and
are preferably 10 manuf act ured by conventional high-pressure injeeglti on
nmol di ng techni ques. The positive and negative contacts «6, 18 are cogPgsed
of a conductive material such as steel, brass, bregze, ot her suit e
material. The positive contact 16 is preferably uf actjured by
conventional inpact extrusion techniques, while the ares
preferably manufactured by conventional pr J; [Qur slide
-techni ques. 15 FIGS. 3-5illustra /
10 into a cigarette lkhghter socket 80 of a ve
el ectronic device to™he vehicle electric8 X
10 into the cigarette Nghter socket 8& a %
70, 72 formed in the ellipgical portiof
i ntroduces the connector 1™ into the :
20 connector 10 is only partigl| -',w i igarette lighter
socket 80 (FIG 3), the positive c® y/ npr essi on
spring 26 to the extended position aQdy 14 is in the
retracted position. As the us advan)g 10 into the socket
80, the positive contact 16 striksas A g i
82 - mounted in the rear wall of . ' '/a.o advancenent 25
of the connector 10 intesthe gockey ' / '

as illustrated 0 /

. ":\rt t he connect or
grips the »rlpplng ar eas

80




in FIG 4. Once the positive contact 16 is fully depressed (FIG '4), the
continued application of insertion force to the connector 10 causes the
outer sleeve 14 to longitudinally slide over the inner sleeve 12 in the
direction of the socket 80. As the outer sleeve 14 longitudinally slides
over the inner sleeve 12, the | ocking fingers 52, 30 54 slide through -
the respective slots 56, 58 formed in thg 'Qper sl eeve 12. \Wen the broad
tips 53, 55 of the respective |ocking fingers 52, 54 contact the respective
ranps 56, 58, the ranps 56, 58 displace the respective |ocking fingers 52,
54 in a -8- radially outward direction as the outer sleeve 14 is forced -
to slide forward over the innerps{eeve 12. The outer sleeve 14 continues to
slide over the inner sleeve
expand in a radially outward di
strike the cylindrical wall of
negative contact 18 strikes the
(FIG 5). The cylindrical side wall
of the vehicle electrical system and
term nal 82 by a non-conductive nenbe
| ocking fingers 52, 54 firmy secure

the |l ocking finger tips 53, 55
2l 80 and the external

i cal side wall of the socgket 80
8rves &s the negative i nf@| t erm nal

i ngul ated fromthe podiI)ve

% At this point, the expanded
t N .

ctor 10




Wi t hin-the socket 80. 10 The connector 10 is capabl e of
accommodating cigarette lighter sockets having different dianmeters because
the | ocking fingers 52, 54 expand to the necessary radial position for
firmy securing the connector 10 into a socket. The maxi mum expansi on of
the |l ocking fingers 52, 54 occurs when the outer sleeve 14 is disposed in
the extrenme forward p05|t|on gquﬁlve to the-inerwsl eeve 12 (i.e., the
stop 66 strikes the negatYve contactj 1 Th the preferred

enbodi nent, each Iocklng finger noves a radjial di stance of appr oxi mat el y

0.20 inches in respo t o novenent of the gQut sl Peve 14 froeq.j'ts
retracted position (FIGS. and 4) to its tr orward positi"gn. Wth

this expansion capability, the connector 1f)f]i s abl e of acco dating
cigarette lighter sockets having inner di te rangi ng from roxi mtely
0.80 20 inches to 0.92 inches.&wile e Pyesent inventio as been
described with reference tQ one®r mMre p ic r embodi nents, those
skilled in the art will r i ze What ch es may be nade thereto
mﬁthort dfﬁarting fggn1%2efspi i - TTof fpresepttihnventioni_For
exanpl e, e ranps , or ) | S ace o e respective
slots 25 56, 58 may be su tutledfWiith s corners so long as the
broad | ocking finger tips 53, Al e ici ent curved at the distal ends
thereof to prevent the tips 53,\bf _fromiqatchi n those sharp corners as
the outer sleeve 14 is nD%gd to d itsN FS
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forware position. Furthernore, the nunber of |ocking fingers for securing
t e ‘connector 10 in the cigarette lighter socket 80 may be reduced to as
few as pne 30 | ocking finger or increased to nore than two | ocking
fingers. Each of these enbodi nents and obvi ous variations thereof is
contenplated as falling within the spirit and scope of the clained

I nvention, which is set forth in the follow ng cl ai ns. What is O ained
is: 1. A connector for con@c/t iqg an electronic device to a vehicle
el ectrical system conprising: "a hollow inner sleeve formng a nozzle

| ocated at a distal 5 end of said sleeve and opening into an interior of

said inner sleeve; a first conductive cont ted within said nozzle; a
second conductive contact nmounted to a sid of said i nner ¥|eeve; and
10 a hol | ow ou® | eeve slidably noynted over said inner.[sl eeve and
| ongi t udi nal | y novabl men a forward sifpjon @nd a ~)
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retracted position, said outer sleeve formng at least a first laterally

di spl aceabl e 1 ocking finger at a distal end thereof and spaced away from
:sai d second contact, said inner sleeve formng 15 neans for displacing
said first locking finger laterally outward in response to |ongitudinal
novenent of said outer sleeve fromsaid retracted position to said forward
position. 2. The connector g@f ,claiml1l, wherein said first contact is
slidably mounted within said o#z6e and is movabl e between an 20 ext ended
position and a depressed position, said first contact protruding fromsaid
nozzle while in said extended position and said first contact being
substantially disposed within said nozzle while iJa said depressed position,
said first contact being biased toward sai t er®ed position. 25 3.
The connector of claiggn1l, wherein said outgqgr eeve fornms a seCdnd

| ateral ly di spl aceabT®e king finger at di gtal end t her eof spaced
away from said second contA&ct, said inner f§l eBre frmng a radgs or

~di spl aci ng said second | ocking finger | atgfal utward in reéﬂe se to
novenent of said outer sleeve 30 from sai [Jire cted position to said
forward position.
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4. The connector of claim1, wherein said inner sleeve ffEtrtdes a
generally cylindrical distal portion and a general ly elli tﬂﬁ?&-l‘\%ﬁh@ﬁem
portiony -said cylindrical portion form ng said nozzle at ffhe di 5181 Mﬁbm
t hereof . - -10- 5. The connector of claim4, wherein a{?adeouter ‘streeve:
i ncludes a generally cylindrical distal portion and a generalty ellrptical
proxi mal portion, said cylindrical portiontdf said outer sleeve being

substantially di SpO%ﬂNe&%RS%bﬁ eyihBeriNg AROELERTRINIFAIDkVTREET S| eeve
and said elliptical=portron ¥ fCl EorR FRLosySTEMOCI Mg substantial Iy
di sposed over said cylindr+e [Qa bo & ve. 6. The

connector of claiml1, wherein sald first locking finger includes a broad
tip and said i nner sleeve fornms a gui de ABSTRAE®R ving said broad tip. 7.
The connector of claim®6, wherein a proximal portion of said slot opens
into the interior of said inner sleeve and said broad tip protrudes through
said 10 proximal portion into the interior of said inner sleeve whi | e
said outer sleeve is in said retracted position.

A connector for connecting an electronic device to a vehicle electncal system
includes a hollow inner sleeve forming a distal nozzle. A first conductive contact is
slidably mounted within the nozzle and is movable between extended and depressed
positions. In the extended position the first contact prbtrudes from the nozzle, while in
the depressed position the first contact is disposed within the nozzle. A second contact
is mounted to a sidewall of the inner sleeve. An outer slecve is slidably mounted over

the inncr slecve and is movable between forward and retracted positions. The outer
sleeve forms at least one locking finger at a distal end thereof and circumferentially
!ocﬁted away from the second contact. The inner sleeve forms 4 ramp for laterally

displacing the locking finger outward in response to movement of the outer sleeve
from the retracted positioh to the forward position. o

Figure 1la



8. . The connector of claim 7, wherein said neans for displ s e
first Locking finger includes a ranp forned by a distal portloﬁFBtA&%INTaHEET

slot, said broad tip contacting said ranp and bei ng di spl aced Iaterﬁjlzlem
outward in response to |ongitudinal 15 nmovenent of sai d{joduter ]996

fromsaid retracted position to said forward position. 9.
of claim1, wherein said neans for displacing said first |ocking finger
includes a ranp formed by said inner sleeve2- 10. A et hod of

manuf acturi ng a connector for connecting an electronic device to a vehicle

electrical SYabEmcRald MRl o P habithd "GisheRs 18k Bhere, while the

form ng a hol FoOwW i nner “sleev
| ocated at a @&eseag @@ateptsésdmguaéeé §ﬁdaoﬁéﬂheﬁgliln9§ thei inverosleéveai d

i nner sl eeve; THRUBLEES aléwétlécml&auawem@aﬂtaato-wnt: hinke S3indrn@igkee and .
form ng a hol l,ow_out er s&ee\ﬁ %1 e]gst one expandabl.e | ogki,ng finger

at a distal enf t ¥ tigva e RebYREH yAmboRvRRE PR d‘ﬁ’%er eBve
over said iﬁneﬁtsbeeeé szmslhatorsal d Thet eputérevd deyve| dfmymeudanalleastovahee

bet ween a 101 yakdrB93L h9BpEadedol ! 18Sk G NOBIdd:0e %aldqs%&pbﬁa' Bflereot

surface of sal i nner eeve spl.acin 1d first
spaceg away frompthe se%on% contact. T?le

er s eeve forms
means for laterally displacing the locking finger outward in
response to movement of the outer sleeve from the retractéd
10 position to the forward position. <
Brief Description of the Drawings
FIG. la is a perspective view of a connector embodying the
present invention; _
FIG. 1b is another perspective view of the connector in
15 FIG. la showing insertion of thé connector into a cigarette
lighter socket; '
FIG. 2 is an exploded perspective view of the connector in
FIG. 1la; '
FIG. 3 is a longitudinal section of the connector in FIG.
20 1la showing the connector partially inserted into a cigarette
lighter socket, showing a positive contact of the connector in
an extended position, and 'showing an outer sleeve of the
"connector in a retracted position;
FIG. 4 is a longitudinal section of the connector in FIG.
25 l1la showing the connector fully inserted into the cigarette
lighter socket, showing the positive contact of the connector |
in a depressed pqsition, and showing the outer sleeve of the
connector in the retracted position; and
FIG. 5 is a longitudinal section of the connector in FIG.
30 1la showing the comnnector fully inserted into the cigarette
lighter socket, showing the positive contact of the connector
in the depressed position, and showing the outer sleeve of the
connector in a forward position.
Detailed Description of the Preferred Embodiment
35 Turning now to the drawings, FIGS. la-b and 2 illustrate
a connector 10 for connecting an electronic device to a vehicle
electrical system. The connector 10 includes a hollow inner
sleeve 12, a hollow outer sieeve 14, a positive electrical



laterally outward in response to |ongitudinal novenent of sai d ong;emﬁ;gmeagqgg
fromsaid retracted position to said forward position; and noufting a

second conductive contact to a sidewall of said inner sleeve, \,abgkes_ehamﬂﬂ,.]s%.
contact being spaced away from said | ocking finger. = —= ==

0.

-s- N0
’ * [ L M s * .

What is Claimed is:

1. A connector for connecting an electronic device to a
vehicle electrical system, comprising:

a hollow inner sleeve forming a nozzle located at a distal

5 end of said sleeve and opening into an interior of said inner

sleeve; _

a first conductive contact mounted within said nozzle;

a second conductive contact mounted to a sidewall of said
inner sleeve; and .

10 a hollow outer sleeve slidably mounted over said innemw sleeve
and longitudinally movable -between a forward position and a
retracted position, said outer sleeve forming at least a first
laterally displaceable locking finger at a distal end thereof and
spaced away from said second contact, said inner sleeve forming

15 mwmeans for displacing said first locking finger laterally outward
in response to longitudinal movement of said outer sleeve from
said retracted position to said forward position.

2. The connector of claim i, wherein said first contact is

slidably mounted within said nozzle and is movable between an

20 extended position and a depressed position, said first contact
protruding from said nozzle while in said extended position and
said first contact being substantially disposed within said nozzle

while in said depressed position, said first contact being biased
toward said extended position.

25 3. The connector of claim 1, wherein said outer sleeve
forms a second laterally displaceable locking finger at a distal
end thereof and spaced away from said second contact, said inner
sleeve forming a ramp for displacing said second locking finger
laterally. outward in resi_)onse to movement of said outer sleeve

30 from said retracted position to said forward position.

4. The connector of claim 1, wherein said inner sleeve
includes a generally cylindrical distal portion and a generally
elliptical proximal portion, said cylindrical portion forming said
nozzle at the distal end thereof.



