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) Socket and plug therefor.

@ A socket (24) can accommodate a conventional
cigar lighter socket-compatible plug (26), which can
handle low currents, and a plug (22) which can
handle lighter currents. The socket (24) comprises
abutment surfaces (126) and (86) for transmitting
power to spring loaded contacts (120, 124) on con-
ventional cigar lighter socket-compatible plug (26). In
= addition, the socket (24) has first and second wiping
contacts (76; 88a, b) which co-operate with first and
00 second wiping confacts (44; 56a, b) of plug (22). The
w=socket (24) is provided with a boss (148) which
prevents a standard cigar lighter plug being actuated
Oif it is inserted in the socket (24). The end of the
™ pjug (22) is provided with a layer of insulation which
prevents electricity being supplied to the plug (22)
©on insertion of the plug (22) in a conventional cigar
o lighter socket (130).
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SOCKET AND PLUG THEREFOR

This invention relates to a socket and a plug
therefor.

In recent years, low-voltage direct current, for
example 12VDC, hand-held appliances and tools
have proliferated for use in the car and around the
home. Some appliances, such as hand-held car
vacuum cleaners and car polishers are intended for
operation using power supplies from the car bat-
tery. These appliances, which are relatively low
current devices, for example, 2-6 amps, typically
employ a plug compatible with the socket of a
conventional, dash-mounted automotive cigar light-
er. The necessity for use of these appliances in
close proximity to a vehicle having a cigar lighter
socket has restricted the utilization of the same
appliances around the home.

In contrast, many low voltage tools used ar-
ound the home require relatively high current lev-
els, for example, 8-20 amps. These high current
appliances include hedge trimmers and grass trim-
mers which can seriously tax the capacity of self-
contained battery packs which typically are of the
NiCd variety.

In our co-pending European Patent Application
No. 87 of even date we describe a portable lead-
acid battery pack as offering increased power ca-
pacity and longer operation times between charg-
ing. The battery pack is designed to be carried by
the user separate from the device and is capable of
supplying low voltage power to both low current
and high current devices.

Because of the substantial number of appli-
ances having cigar lighter socket-compatible plugs
it is clearly desirable that the battery pack should
be able to accommodate such plugs. However,
such plugs are not capable of handling relatively
high current levels. In particular, cigar lighter sock-
ets generally comprise a circular cylindrical metal
wall forming the negative electrode and an end wall
which forms the positive electrode and is insulated
from the circular cylindrical metal wall. The plugs
generally comprise a tubular body having a spring
loaded electrode projecting axially forward and a
spring wire extending radially. In use the spring
loaded electrode and the spring wire merely abut
the positive and negative electrodes. The current
carrying ability of these plugs is strictly limited,
particularly if the electrodes become corroded.

An aim of at least preferred embodiments of
the present invention is to provide a socket which
can accommodate a conventional cigar lighter
socket-compatible plug and a piug which can han-
dle a higher current.

According to the present invention there is
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provided a socket for accommodating a low voitage
cigar lighter socket-compatible plug and a plug
having a higher current handling ability, which
socket comprises:

a generally cylindrical socket housing;

a first wiping contact at or adjacent one end of said
generally cylindrical socket housing on or adjacent
the longitudinal axis thereof;

a second wiping contact at or adjacent the cylin-
drical wall of said socket housing;

a first abutment surface at or adjacent said one end
of said generally cylindrical socket housing on or
adjacent the longitudinal axis thereof; and

a second abutment surface on or adjacent the
cylindrical wall of said socket housing,

wherein said first and second wiping contacts are
intended to co-operate with respective first and
second wiping contacts on said plug having said
higher current handling ability and said first and
second abutment surfaces are intended to bear
respective first and second spring biased abutment
contacts on said low voltage cigar lighter socket-
compatible plug.

By the term "wiping contact” it is meant that
the contact has a significant contiguous contact
surface area which comes into sliding contact with
an opposing contact also having a significant con-
tiguous contacting surface during the course of
establishing the slectrical connection between the
two contacts. The "wiping" engagement acts to
rejuvenate the metal contact surface by removing,
at least in part, any oxide or other non-conductive
layer that may have built up on the contact surface.
The completed contact is characterized by elec-
trical conduction across the mating contacting
areas thereby affording high current capacity and
reducing ohmic heating due to contact imperfec-
tions and contamination.

Preferably, said first wiping contact comprises
the side of a pin and said first abutment surface
comprises an end of said pin.

Advantageously, said second wiping contact
comprises at least one ear which extends substan-
tially radially of said generally cylindrical socket
housing.

Preferably, said second wiping contact com-
prises at least one pair of ears which are adjacent
one another and which extend substantially radiaily
of said generally cylindrical socket housing.

Advantageously, said second abutment surface
comprises a barrel-shaped portion.

Preferably, said at least one ear is integral with
said barrel-shaped portion.

Advantageously, resilient spring means are
provided to retain a plug in said socket.
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Preferably, said socket is provided with one or
more notches to, in use, guide the second wiping
contacts of a plug into alignment with the second
wiping contacts of said socket.

Preferably, means are provided to inhibit said
socket actuating a cigar lighter. Such means may
comprise, for example, a boss which inhibits the
end of a cigar lighter coming into contact with said
first abutment surface. Alternatively, or in addition,
a flange may be provided at or adjacent the open-
ing to said socket to inhibit insertion of a cigar
lighter fully in the socket.

The present invention also provides a plug for
use with a socket according to the invention, said
plug comprising a generally cylindrical plug hous-
ing having a leading end, a first wiping contact at
or adjacent said leading end on or adjacent the
jongitudinal axis of said generally cylindrical plug
housing, and a second wiping contact extending
generally radially outwardly from said generally cy-
lindrical plug housing.

Preferably, said second wiping contact extends
generally radiaily outwardly from diametrically op-
posed portions of said generally cylindrical piug
housing.

Advantageously, said second wiping contact
comprises a U-shape member disposed with the
base of the 'U' facing the leading end of said
generally cylindrical plug housing and the outer
surfaces of the sides of the 'U' forming the second
wiping contact.

Preferably, means are provided to inhibit said
plug being actuated in a conventional cigar lighter
socket. Such means may comprise, for example, a
layer of insulating material on the leading end of
the first wiping contact.

The present invention also provides a coupling
comprising a socket in accordance with the present
invention and a plug in accordance with the present
invention.

Viewed more broadly, the present invention
also provides a socket for a low-voltage, high direct
current connector of tha plug and socket type
comprising:

a generally cylindrical housing having an axis and a
plug-receiving axial end;

a first wiping electrical contact element positioned
within said housing at the other housing axial end
proximate said axis;

a second wiping electrical contact element elec-
trically isolated from said first element and proxi-
mate the outer housing periphery of said housing
at a preselected circumferential position, said sec-
ond wiping contact element having at least one
wiping contact surface generally parallel to said
axis and substantially perpendicular to said hosing
outer periphery at said circumferential position,
wherein said first and second wiping contact ele-
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ments are configures for mating with complemen-
tary wiping contact members carried by a high
current plug on plug insertion in said socket.

For a better understanding of the invention
reference will now be made, by way of example, to
the accompanying drawings, in which:-

Fig. 1 is a schematic side view of a piug and
a socket in accordance with the invention with a
conventional cigar lighter-compatible piug being
shown in chain lines;

Fig. 2 is a cut-away view of the parts shown
in Fig. 1;

Fig. 3 is a cut-away view of the socket
shown in Fig. 1;

Fig. 4 is a cut-away view of the socket of
Fig. 1 showing the conventionai cigar lighter
socket-compatible plug inserted therein;

Fig. 5 is a cut-away view of the socket of
Fig. 1 showing the piug in accordance with the
invention inserted therein;

Fig. 6 is a view taken along line 6-6 of Fig. 3;

Fig. 7 is a sectional view taken along line 7-7
of Fig. 2;

Figs. 8 and 9 are sectional side views of the
socket of Fig. 1 showing details of structure for
preventing electrical contact during insertion of a
conventional cigar lighter plug;

Fig. 10 is a sectional view showing, in chain
lines, a conventional cigar lighter inserted in a
conventional cigar lighter socket, and, in full lines,
the plug in accordance with the invention inserted
in the conventional cigar lighter socket (shown in
chain lines);

Figs. 11 and 12 are top and side views,
respectively, of the pin used in the socket of Fig. 1;

Figs. 13 and 14 are side and top detail views
of the barrel contact used in the socket of Fig. 1;

Fig. 15 is a side view of a U-shape member
of the plug in accordance with the invention;

Fig. 16 is a view taken along line 16-16 of
Fig. 15; and

Fig. 17 is a view taken along line 17-17 of
Fig.15

Referring to Figure 1 there is shown a connec-
tor assembly which is generally identified by refer-
ence numeral 20. Connector assembly 20 com-
prises a plug 22, and a socket 24. Also shown in
Figure 1, in chain lines, is a conventional cigar
lighter socket-compatible plug 26 of the type used
to connect low-voitage, low current appliances 1o a
cigar lighter socket.

The plug 22 is capable of connecting low-
voltage, high direct current appliances to a power
source via socket 24. The plug 22 comprises a
plug housing 30 which is generally cylindrical. The
plug 22 has an axis 32 and a leading end 34 which
can be inserted into the socket 24. The piug 22
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also has a frailing end 38 which is configured for
gripping by a user and from which power cord 37
having plug leads 38, 40 extends for connection to
a suitable appliance or power fool (not shown).
Plug housing 30 preferably is formed from a non-
conductive mouldable, impact-resistant plastic and
can be formed in two mating halves; for permitting
"clamshell" type assembly or moulded as one
piece around internal parts ("insert moulded™).

The leading end 34 of the plug 22 comprises a
cylindrical portion 46 and a frusto-conical portion
42 formed from a non-conductive material. The
leading end 34 can be formed integrally with plug
housing 30.

As better shown in Figure 2, the plug 22 com-
prises a first wiping contact in the form of a sleeve
44 positioned in the cylindrical portion 48" of the
plug housing 30.

Sleeve 44, which is coaxially mounted with
respect to axis 32, can be made of brass or similar
conductive, resilient material and is crimped on
plug lead 38.

The plug 22 is also provided with a second
wiping contact in the form of a U-shape member
46. The U-shape member 46 is slectrically isolated
from the sleeve 44, extends transverse to axis 32,
and projects radially outward from the outer surface
50 of the plug housing 30 through apertures 48a, b
formed at diametrically opposed positions in hous-
ing 30 (see Figure 7). A tab portion 47 of the U-
shape member 46 is crimped to plug lead 40.

As best seen in Figure 7 and Figures 15-17,
the U-shape member 46 is economically formed
from a single piece of sheet metal, such as brass
or other resilient material, and includes appropriate
reliefs to permit captive assembly into piug housing
30 if a "clamshell” construction is utilized.

As shown in Figure 7, portions 52 and 54 of
the U-shape member 46 project outside of plug
housing 30 in a "wing"-like configuration and pro-
vides two pairs of planar wiping contacts for en-
gagement by a suitable mating wiping contact in
socket 24. Specifically, and as best seen in Figure
15, portion 52 includes a first pair of planar wiping
contact surfaces 56a, b while portion 54 provides a
second pair of planar —wiping contact surfaces 58a,
b. Also, as best seen in Figure 2, the U-shape
member 46 is disposed with the bottom of the U
orientated in the direction of insertion to provide a
"lead in" to the mating wiping contact element of
socket 24. Although not shown in the drawings, the
balance of the internal configuration of plug compo-
nent 22 can include suitable structure for providing
strain relief for plug leads 38, 40, as well as appro-
priate support structure to provide internal rigidity
to plug housing 30.

Plug 22 includes a shoulder 60 on plug hous-
ing 30 to provide an engagement surface for resil-
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jent spring fingers 106, 108 provided with socket
24. The fingers 108, 108 serve to restrain move-
ment of plug 22 counter to the insertion direction
whenever plug 22 has been inserted to a predeter-
mined axial insertion depth.

As best seen in Figure 7, plug housing 30 has
a pair of flanges 62, 64 integrally formed with plug
housing 30 at an axial location between the por-
tions 52, 54 of U-shape member 46 and the grip-
ping location 66 on plug housing 30. Flanges 62,
64 are sized to shield portions 52, 54 to protect the
user's hand during the insertion of the plug 22 in
the socket 24.

The socket 24 comprises a socket housing 70
which is non-conductive, and generally cylindrical.
The socket housing 70 has an axis 72, an open
end 74 configured for receiving plug 22 and a
closed end 78.

Socket housing 70 is made from an impact-
resistant, mouldable plastic material and can be
made in two joinable halves in a "clamshell” like
construction.

The socket 24 comprises a first wiping contact
in the form of a pin 76 positioned adjacent the
closed end 78 of the socket housing 74 on the axis
72.

Pin 76 is generally cylindrical and has a diam-
eter such that outer surface 80 forms an interfer-
ence fit with the cylindrical surface 45 of sleeve 44
when plug 22 is inserted into socket 24 as shown
in Figure 5.

As best seen in Figures 11 and 12, pin 76 is
formed from a single piece of sheet metal to pro-
vide an integral base support 82 which can be
captured within the "clamshell" construction of
socket housing 70. Also, a tab portion 84 is formed
on the same piece of sheet metal and extends
radially outwardly to provide a lead to connect pin
76 electrically to one terminal of an external power
source (not shown).

The socket 24 also comprises a second wiping
contact electrically isolated from the pin 76 and

_positioned proximate the outer periphery of the

socket housing 70 at a preselected circumferential
position.

With reference to Figure 2, socket 24 includes
a second contact element 85 comprising a barrel-
shaped portion 86 positioned within the socket
housing 70 proximate the open end 74. Two pairs
of ears 88a, b and 90a, b (Figure 8) are integraily
formed from, and extend substantially radially out-
ward from, barrel-shaped portion 86 and are re-
ceived in corresponding slots 92, 94 formed in
socket housing 70. The inwardly facing surfaces
96a, b and 98a, b of opposing ears 88a, b and 90a,
b provide the complementary mating wiping con-
tact surfaces for engagement with the first and
second pairs of planar wiping contact surfaces 56a.
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b and 58a, b of U-shape member 46 carried by
plug22. ~ ~

When plug 22 is inserted into socket 24 as
shown in Figure 5, the respective complementary
mating surfaces of the contact elements associated
with socket 24 engage the corresponding surfaces
in the contact members associated with plug 22.

Thus, the outer surface 80 of pin 76 engages the . -

cylindrical surface 45 of sleeve 44 while inwardly
facing surfaces 96a, b of ears 88a, b engage the
second pair of planar wiping contact surfaces 58a,
b of protruding portion 54 of U-shape member 46"
~  The portions 52, 54 of the U-shape member 46
in plug 22 in conjunction with the slots 92, 94 in
socket housing 70 orient plug 22 circumferentially
with respect to socket 24. Additionally, socket
housing 70 includes cylindrical extension 100 at
open end 74. The cylindrical extension 100 in-
cludes a pair of "V"-shaped noiches 102, 104 (see
Figures 2 and 6) for guiding protruding portions 52,
54 into engagement with ears 88a, b and 90a, b of
second contact element 85. - -

With reference to Figure 3, socket 24 includes
a pair of resilient spring fingers 106, 108 resiliently
mounted in socket housing 70. Resilient spring
fingers 106, 108 have radially inwardly depending
portions 110, 112 which co-operate with shoulder
60 on plug 22 to retain plug 22 in socket 24 at the
predetermined axial insertion position as shown in
Figure 5. Cylindrical extension 100 of socket 24 is
enlarged to accommodate the radially outward flex-
ing of resilient spring fingers 106, 108 during the
insertion process. Also, and with reference to Fig-
ures 13 and 14 of the drawings, resilient spring
fingers 106, 108 are conveniently integrally formed
from the same piece of sheet metal used to form
barrel-shaped portion 86 and ears 88a, b and 90a,
b.
~  As best seen in Figure 14, a tab portion 114 is
formed integrally with barrel-shaped portion 86 and
used as a second electrical lead.

The socket 24 can also receive a conventional
low current cigar lighter socket-compatible plug 26.
The cigar lighter socket-compatible piug 26 shown
in chain lines in Figures 1 and 2, has a spring
foaded contact pin 120, disposed on the axis 122
of the plug 26. The plug 26 also has a bent wire
spring contact 124, located at the periphery of the
plug 26.

Pin 76 of socket 24 specifically includes a
closed pin face 126 sized and positioned for pro-
viding abutting engagement with spring loaded
contact pin 120 upon insertion of cigar lighter
socket-compatible plug 26 into socket 24 (Figure
4), Additionally, barrel-shaped portion 86 of second
contact element 85 which is conductive and elec-
trically connected to tab portion 114 extends axially
toward the closed end 78 of socket 24 a distance
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sufficient to provide engagement with bent wire
spring contact 124 when piug 26 is inserted. Fur-
ther, to ensure compatibility with car appliances
having plug connectors like plug 26, pin 76 prefer-
ably has a positive polarity and second contact
element 85 a negative polarity.

As stated previously, the socket 24 is intended
to be utilized in the power pack described in our
co-pending European Patent Application 87 of even
date. Because of the compatibility of the socket 24
with conventional cigar lighter socket-compatibie
plugs used with automotive appliances, there is the
potential for inadvertent operation of the high cur-
rent plug 22 in a standard cigar lighter socket in an
automobile. Because the fusing system of an auto-
mobile often is set for low current cigar lighter
operation (e.g.. 6 amps), if a user attempis fo
operate a high current power tool or appliance from
the car battery utilizing plug 22 there is a possibil-
ity of blowing the fuse or possibly causing damage
to the automobile's electrical wiring system.

Consequently, it is preferred that safeguard
means be included in the construction of plug 22
for preventing electrical connection to at least one
of sleeve 44 and U-shape member 48 during in-
advertent insertion of plug 22 into a conventional
automotive cigar lighter socket.

With reference to Figure 10, a conventional
cigar lighter socket 130 (shown in chain lines) is
mounted in a dashboard 132. The cigar lighter
socket 130 has an electrical contact face 134 con-
tactable with end 152 of a cigar lighter 138.

As shown in Fig. 10, the free extremity of

.cylindrical portion 46 has an inwardly extending

insulating flange 144 which extends an axial dis-
tance "d2" suificient to preclude contact between
sleeve 44 and electrical contact face 134 following
inadvertent insertion of plug 22 into cigar lighter
socket 130.

It is also possible that a user may attempt to
activate the cigar lighter 138 by inserting it into
socket 24. Although socket 24 is capable of han-
dling the current load imposed by the cigar lighter
138 if elecirically activated, the internal heat gen-
erated could damage socket housing 70. Therefore,
socket 24 includes lockout means for preventing
electrical connection to at least one of pin 76 and
second contact element 85.

With reference to Figure 8, socket 24 is pro-
vided with boss 148 formed on the inside periphery
of socket housing 70 circumjacent pin 76. Boss
148 is made of a non-conductive material, prefer-
ably formed integrally with socket housing 70, and
extends axially toward the open end 74 of the
socket 24 a distance greater than the axial extent
of pin 78, the difference in axial extent being des-
ignated by "d1" in Figure 8. Also, the inner diam-
eter 150 of boss 148 is sized to be less than the
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outer diameter of the end 152 of cigar lighter 138
to preclude electrical contact between pin 76 and
heating element 146.

For cigar lighters 138’ having a flange 154
(Figure 9), the inwardly turned lip portion 156 of
cylindrical extension 100 is sized to have a mini-
mum inner diameter 158 less than the outer diam-
eter of the flange 154. Moreover, the axial extent of
cylindrical extension 100 is sized so that lip portion
156 is spaced from pin 76 by a distance greater
than the distance between flange 154 and heating
element 1486, thus precluding electrical contact be-
tween pin 76 and heating element 146.

Claims

1. A socket (24) for accommodating a low
voltage cigar lighter socket-compatibie plug (26)
and a plug (22) having a higher current handing
ability, which socket (24) comprises:

a generally cylindricai socket housing (70);

a first wiping contact (76) at or adjacent one end
(78) of said generally cylindrical socket housing
(70) on or adjacent the longitudinal axis (72) there-
of;

a second wiping contact (88a, b; S0a, b) at or
adjacent the cylindrical wall of said socket housing
(70);

a first abutment surface (126) at or adjacent said
one end of said generally cylindrical socket hous-
ing (70) on or adjacent the longitudinal axis (72)
thereof; and

a second abutment surface (86) on or adjacent the
cylindrical wall of said socket housing (70);

wherein said first and second wiping contacts (76;
88a, b; 90a, b) are intended to co-operate with
respective first and second wiping contacts (44
56a, b; 58a, b) on said plug (22) having said higher
current handling ability and said first and second
abutment surzaces (128, 86) are intended to bear
respective first and second spring biased abuiment
contacts (120, 124) on said low voltage cigar lighter
socket-compatible plug (26).

2. A socket according to Claim 1, characterized
in that said first wiping contact (76) comprises the
side (80) of a pin (76) and said first abuiment
surface (126) comprises an end of said pin (76).

3. A socket according to Claims 1 or 2, char-
acterized in that said second wiping socket com-
prises at least one ear (88a, b; 90a, b) which
extends substantially radially of said generally cy-
lindrical socket housing (70).

4. A socket according to Claim 3, characterized
in that said second wiping contact comprises at
least one pair of ears (88a, b) which are adjacent
one another and which extend substantially radially
of said generally cylindrical socket housing (70).
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5. A socket according to any preceding Claim,
characterized in that said second abutment surface
comprises a barrel-shaped portion (86).

6. A socket according to Claim § when appen-
ded to Claim 3 or 4, characterized in that at least
one ear is integral with said barrel-shaped portion
(86).

7. A socket according to any preceding Claim,
characterized in that resilient spring means (108,
108) are provided to retain a plug (22, 26) in said
socket (24).

8. A socket according to any preceding Claim,
provided with one or more notches (102, 104} to, in
use, guide the second wiping contacts (52, 54) of &
plug (22) into alignment with the second wiping
contacts (88a b; 90a, b) of said socket (24).

9. A socket according to any preceding Claim,
characterized in that it includes means (148) to
inhibit said socket (24) actuating a cigar lighter.

10. A socket according to Claim 8, character-
ized in that said means comprise a boss (148)
which, when a cigar lighter (138) is insulated into
said socket (24) engages the end (152) of said
cigar lighter (138) and prevenis it contacting said
first wiping contact (76) and said first abutment
surface (126).

11. A plug (22) for use with a socket according
to any preceding Claim, characterized in that said
plug (22) comprises a generally cylindrical plug
housing (30) having a leading end (34). a first
wiping contact (44) at or adjacent said leading end
(34) on or adjacent the longitudinal axis (32) of said
generally cylindrical plug housing (30), and a sec-
ond wiping contact (56a, b; 58a, b) extending gen-
erally radially outwardly from said generally cylin-
drical plug housing (30).

12. A plug according to Claim 11, character-
ized in that said second wiping contact extends
generally radiaily outwardly from diametrically op-
posed portions of said generaily cylindrical plug
housing (30).

13. A plug according to Claim 11 or 12, char-
acterized in that said second wiping contact com-
prises a U-shape member (46) disposed with the
base of the 'U' facing the leading end (34) of said
generally cylindrical plug housing (30) and the out-
er surfaces (56a b; 58a b) of the sides of the 'U’
forming the second wiping } contact.

14. A plug according to Claim 11, 12 or 13,
characterized in that means (144) are provided to
inhibit said plug (22) being actuated in a conven-
tional cigar lighter socket (130).

15. A coupling comprising a socket according
to any of Claims 1 to 10 and a plug in according
with any of Claims 11 {o 14.
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