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(57) Abrége/Abstract:

An electrical accessory plug for insertion In the socket of an automobile cigar lighter receptacle of the type provided with a
grounded shell and live resilient clip contact fingers which have a rigid mounting. The plug has electrical conductor strips for
connection to an electrical cord, and has at its inner end a retainer shoulder adapted to engage and to be fractionally embraced
and retained by the live clip contact fingers of the cigar lighter receptacle. A spring-blased contact plunger at the inner end of the
plug Is connected to one of conductor strips. The plunger Is adapted for abutting engagement under spring pressure, with the
rngid mounting of the contact fingers of the cigar lighter receptacle when the plug body Is positioned deeply Iin the receptacle.
The advantage of the present construction over the devices of the prior art is that improved contact pressures are realizeable,
with reduced contact heating and resultant contact degeneration. In addition, the clip contact fingers are not required to carry
any of the current being supplied to the accessory.
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HIGH~-CURRENT ELECTRICAL ACCESSORY PLUG

ABSTRACT
An electrical accessory plug for insertion in the

socket of an automobile cigar lighter receptacle of the
type provided with a grounded shell and live resilient

clip contact fingers which have a rigid mounting. The

plug has electrical conductor strips for connection to

an electrical cord, and has at its inner end a retainer

 shou1der-adapted to engage and to be frictionally em-

braced end’retained by the live clip contact fingers of
the cigar lighter receptacle. A spring-bliased contact
plunger at the inner end of the plug is connected to one
of conductor strips. The plunger 'is adapted for abutting
engagement under spring pressure, with the rigid mount-
ing of the contact fingers of the cigar lighter recep-
tacle when the plug body is positioned deeply in the
receptacle. The advantage of the present construction
over the devices of the prior art is that improved con-
tact pressures are realizeable, with reduced contact
heating and resultant contact degeneration. In addition,
the clip contact fingers are not'required to carry any

of the current being supplied to the accessory.
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HIGH=-CURRENT ELECTRICAL ACCESSORY PLUG

This invention relates generally to electrical acces-

sory plugs, and more particularly to plugs of the type
intended for installation in a cigar lighter socket or
receptacle mounted in the dashboard or other panel of a
motor wvehicle or boat.

U. S, Patent No, 3,870,857 dated March 11, 1975,
issued to L., G. Horwitt and D. J. Mattis, and entitled
CIGAR LIGHTER IGNITING UNIT, illustrates and describes a
typical cigar lighter/socket assembly as commonly em-
ployed in automotive and/or marine vehicles. The socket
is constituted as an electrically grounded well, with an
electrically hot stud insulatedly mounted therein. The
stud carries bimetallic fingers, by which electrical
connection to the heating element cup of the ignitor
plug is established when the igniting unit 1s inserted

in the well.

Sockets of this general type can also accept acces-
sory plugs similar to that shown in Fig. 15 of U. S.
Patent No. 5,044,993 dated September 3, 1991, 1issued to
Ali El—Haj, Donald J. Mattis, and Mark'Michael, entitled
POWER OUTLET FOR ELECTRICAL ACCESSORILES.

Accessory plugs such as that illustrated generally
have a cylindrical body which telescopes into the socket.
The body in turn carries a contact or plunger at its
inner end, for engagement with the head of the hot stud
of the socket. The plug body usually has a side terminal
in the form of a flat lug, which electrically contacts

the inner surface of the socket, to complete the elec-

trical circuit.
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While plugs of this kind have met with wide accept-
ance in the field, and operate in a generally satisfac-
tory manner, a number of drawbacks have become apparent.
Due to the sliding fit between the plug body and the
walls of the socket, the contact pressure at the pin is
limited to that obtainable by the frictional engagement
of the plug and socket walls. Where the pin surface is
not perfectly clean, the electrical continuity can be

marginal or erratic, causing undesirable heating at the

points of contact, or arcing, which in turn leads to

further contact degeneration.

In addition, due to the absence of any type of de-
tent mechanism between the plug and socket, there exists
an uncertainty as to what constitutes a fully inserted
position of the plug. In use, the plug is merely insert-
ed into the socket until mechanical resistance 1is en-
countered, and the user then assumes that the plug 1is
fully seated, and positioned for use.

. The'above disadvantages and drawbacks of prior ac-
cessory plugs are largely obviated by the present inven-
tion, which provides an electrical accessory plug adapt-
ed for insertion in the socket of an automobile cilgar
lighter receptacle of the type provided with a grounded
shell and live resilient clip contact fingers which have
a rigid mounting, comprising in combination a plug body
having a pair of circuit means for connection to an elec-

trical cord, and having at its inner end a retainer

shoulder adapted to engage and to be frictionally embraced

and retained by the live clip contact fingers of the
cigar lighter receptacle, and a spring-biased contact

plunger carried at the inner end of said plug body and
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connected to one of said circuit means, said contact
plunger being adapted for abutting engagement under
spring pressure, when the plug body is positioned deeply
in the receptacle, with the rigid mounting of the contact
fingers of the cigar lighter receptacle.

The invention further provides a separable elec-

trical receptacle and plug assemblage comprising, in

combination a tubular receptacle shell having a closed

end and having an opening at its other end to enable the

shell to receive and hold an electrical plug, said shell

‘having electrical contact means on a side wall thereof,

‘and having live interior resilient electrical contact

fingers which have a rigid mounting, said fingers being
insulatedly carried inside the closed end of the shell,
a piug body adapted for insertion in said shell, said
plug body having a pair of circuit means for connection
to an electrical cord, and having at its inner end a
retainer shoulder adapted to engage and to be frictional-
ly embraced and retained by the contact fingers of said
cigar lighter receptacle, said plug further having spring
finger'means on its side, for electrical contact with the
contact means of the shell, and a spring-biased contact
plunger carried at the 1nner end of said plug body and
connected to one of said circuit means; sald plunger
being adapted for abutting engagement under spring pres-
sure, when the plug body is positioned deeply in the
receptacle, with the rigid mounting of the contact
fingers of the cigar lighter receptacle.

Other features and advantages will hereinafter ap-

pear.
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In the accompanying drawings:

Fig. 1 is a front view, partly in elevation and
partly in section, of the improved electrical accessory
plug of the disclosure, shown installed in an electrical
socket or receptacle, the plug being disposed in a stor-
age, or non-energized position.

Fig. 2 is a view like Fig. 1, except with the acces-
sory plug shown in section and occupying a fully depressed,
energized position in the socket or receptacle,

‘ Fig. 3 is a transverse section taken on the line 3-
-3 of Fig. 2.

Fig. 4 is a front elevation of the accessory plug,
and showing a two-conductor electric cord extending from
the plug body.

Fig. 5 18 a front elevation of one of two sheet-
metal conductive strips employed in the plug, to provide
terminal connections to the electric cord.

Fig. 6 is a top plan view of the sheet-metal strip
of Fig. 5.

Fig. 7 is a left end elevation of the sheet-metal
strip of Figs. 5 and 6.

‘ Fig. 8 is a right end elevation of the sheet-metal
strip of Figs. 5-7.

Fig. 9 is a front elevation of the other of the
sheet-metal strips employed in the plug, to provide ter-
minal connections to the electric cord.

Fig. 10 is a top plan view of the sheet-metal strip

of Fig. 9.

Pig. 11 is a right end elevation of the sheet-metal

strip of Figs. 9 and 10.
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Fig. 12 is a left end elevation of the sheet-metal

strip of Figs. 9-11, and

Fig. 13 is a side elevation of the accessory plug

of Figs. 1 and 2, and illustrating the electric cord

extending therefrom,

. Referring first to Figs. 1 and 2 there 1s illus-
'  _trated a cigar lighter receptacle for automobiles, recre-
_ ational_vehicles, ahd the like, generally designated by
the numeral 10. The receptacle 10 comprises a drawn sheet
10 'metal shell or socket 12 having a closed end 14 and an
opposite open ehd. The shell 12 is normally installed 1in
an opening of an automdtive dashboard or other panel.
The open end of the shell has a circular outwardly extend-
- ing flange 16 which engages the front surface of the
~dashboard or panel (not shown). The side of the shell 12
has two oppositely-disposed spring retainer and position-
ing fingers l8 formed by stamping, the fingers having
angled'ends for sliding engagement With a piug body to
be described below. ‘ . o
20,. At the closed end.l4 of the sheet-metal shell there
.is a threaded barrel 20 also 1in the'form of a drawn shell
adaptedfo be'engaged by a cooperablezclamping member
(not shown) of conventional construction. Thus the re-
ceptacle 10 can be secured by such a clamping member,
from the rear of the panel and in a known manner.
The receptacle 10 further comprises an electrically

hot, threaded contact stud 22 having a smooth end portion

to receive a suitable push~on type electrical terminal
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(not shown). The stud 22 is secured in an aperture in
the bottom transverse wall 14 of the shell 12. Also in-
cluded in the mounting assembly for the stud is an in-
sulating washer 24, a nut 26, a clamping washer 28, and
a ceramic insulating block 30, The stud 22 has a head 32
which is received in a recess in the block, and which is
staked over a bimetallic strip comprising two axially
extending bimetallic fingers 34. A U-shaped bimetal com-
ponent 36, constituting a safety overheat shunt is option-
ally provided, which functions to blow a fuse by expand-
ing under excessive heat and electrically contacting the
inner surface of the shell 20 if overheating occurs as a
consequence of possible malfunction of the receptacle,
or of a cigar lighter ignitor plug.

Referring again to Figs. 1, 2 and 13 and in accord-
ance with the present disclosure there is described an
improved high-current-capacity accessory plug 38 adapted
for insertion in the receptacle 10, and moveable therein
between a fully depressed, energized position, and a
retracted, de-energized position. The depressed position
is illustrated in Fig. 2, whereas the retracted posi-
tion is shown in Fig. 1.

The plug 38 comprises an elongate plug body 40 which
can be of molded plastic, preferably constituted of mat-
ing halves 40a and 40b which are Jjoined along an axial
plane, as in Figs. 2, 3 and 4. The halves can be economic—
ally molded to include clearance spaces for sheet-metal
conductor strips to be described below, and to provide
space for screw terminals for connection to the conduc-

tors of an electric cord also to be described.
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An important feature resides in the plug 38 having
an annular external shoulder 42 defining a retention
groove 44 to receive the extremities of the bimetal
fingers 34. The shoulder 42 is preferably molded inte-
grally with the body 40 of the plug 38. Under such cir-
cumstances, namely where the shoulder 42 is electrically
non—-conductive, the engagement of the shoulder 42 by the

bimetal fingers 34 does not result in any current flow

- through the bimetal fingers themselves. As a consequence,

‘resistance heating of the fingers 34 does not occur, and

there is thus no tendency for the fingers 34 to spread
or release their grip on the plug body 40.

The inner end of the plug body 40 has a bore 46
that slidably carries an electrically conductive plunger
48 having external bearing surfaces that slide along
cooperable slide surfaces of the bore. Carried inside
the plug bedy is a compression spring 50 which engages
the plunger 48 and biases it in an axially outward direc-
tion. The plunger 48 is held captive in the bore 46 by
an annular flange 52 as shown.

The plunger 48 has at its inner end, a connector
sleeve 54 in which there is inserted and crimped one end
of a current-carrying braid 56. The braid 56 extends
through the spring 50 to a crimped connector ferrule 57
of a first sheet-metal conductive strip 62 particularly
illustrated in Figs. 5-8. The strip 62 has at its outer-
most end a terminal portion 64 with a hole 66 to receive
a screw, as will be further explained.

A second sheet-metal conductive strip 70 shown in
Figs., 9-12, is carried in the plug body 40, and has oppo-

sitely located contact fingers 72, Fig. 9. This second

207138
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strip 70 has a forward or outermost terminal portion 74
with a hole 76 similar to that of the first sheet-metal
strip 62, to receive a second screw.

In a preferred form, the plug body 40 has a trans-
verse apertured partition wall 78, Fig. 2, in 1its outer
end, behind which is a clearance space 79. Received in
the apertures of the wall are two screws 82 that are

retained by captive nuts 84 located behind the wall 78

~and 1in the clearance space 79. Also, the terminal por-

tions of the sheet—métal strips 62 and 70 extend into

the sPace 79. There is provided a side port 81 on the
body 40 and a two-conductor electric cord 86 enters the
body therethrough. One conductor of the cord 86 is posi-
tioned between the termiral portion 64 of one sheet-
metal strip 62 and a nut 84, whereas the other conductor
is positioned between the terminal portion 74 of the.
other sheet-metal strip‘70 and a nut 84. Shoulder forma-
tions 87, 88 and 90, Fig. 2, on opposite sides of each

nut 84 restrain them against rotation with the respective

screws 82.

At the front of the transverse wail 78 is an addi-
tional clearance space 91 by which access to the heads
of the screws 82 is had. This space is ndrmally concealed
by'a_pressed-on cover plate 92, to provide a neat finished
appearance to the plug when viewed from the front thereof.
The two halves of the plug body 40 are secured to-
gether by an assembly screw 94 which can be seen in Fig.
1, this being receivable in a cooperable threaded hole
in a block 96 of the mating body half. Surrounding the
assembled halves is an annular collar 98, which 1s cap-

tive on the plug body 40, and which is carried by a fric-
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tion sleeve or ash-gquard 100 which has an external annu-
lar bead 102 that functions as a yieldable detent along
with the spring fingers 18.

In connecting the electric cord 86 to the plug 38,
the insulation is stripped off the two conductors of the
cord 86, and the wires inserted through the side port of
the body such that they occupy the space between the
terminal portions 64, 74 respectively of the sheet~metal
strips 62 and 70, and the two nuts 84. With the cover
piece 92 removed, the screws 82 are then tightened so as
to pull the nuts 84 up and squeeze the wires agalnst the
respective terminal portion 64, 74. The cover plece 92
is then replaced.

In operation, the plug body 40 is inserted in the
socket 10 with the body being in a retracted position,
as in Fig. 1, until the collar 98 engages the flange 16,
the collar 98 constituting a positioning device or stop
for the plug 38, In this position of the plug, the braid
56 is relatively straight or taut, Fig. 1, and the com-
pression spring 50 is in an extended position as compared
to Fig. 2.

In order to energize the plug 38 and establish con-
tinuity between the conductors of the electric cord 86
and the contacts 22, 12 of the socket, the forward end
of the knbb of the plug 24jacent the cover piece 92 1is
depressed.as in Fig. 2. The collar 98 is slidable on the
plug body 40 and remains stationary. The plunger 48 is
brought into engagement with the rigid mounting 32 for
the bimetal fingers 34 of the socket during the depres-
sion of the plug body, and such engagement causes a re-

traction of the plunger 48 with respect to the body,
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against the action of the spring 50. Upon complete de-
pression of the plug body, the plunger will be retracted
with respect thereto, as in Fig. 2. The electrically hot

side of the circuit is thus established from the stud

22, through the plunger 48 and braid 56, through the
crimping ferrule 57 of the sheet-metal strip 62, and to
'the terminal portion 64 thereof and the one conductor of
the electric cord 86,
The electrical ground side of the circuit is estab-

10 lished"by the electrical continuity between the spring
'fingers‘72 of the other sheet-metal strip 70 and the
side wali of the socket 12. The ground circuit is com-
‘pleted through the strip 70 to the terminal portion 74,
and to the other conductor of the electric cord 86.

In the fully depressed, energized position of the
plug 38, Fig. 2, the resilience of the bimetal fingers
34 retains the plug. Current flow from stud 22 1is ex-
clusively through the plunger 48 and braid 56. No cur-
rent flow occurs through the fingers 34, which could

20 otherwise result in undesirable resistance heating of
the fingers themselves, and possible inadvertent release
of‘the_plug by the fingers. In accomplishing the desired
isolation of the fingers 34 from the electric current
path, the'shoulder 42 is constituted of plastic molded
integral with the plug body 38, or as an alternative, 1in
the event that a metal shoulder is employed, the metal
can be mounted in the plug body in an electrically insu-
lated manner.

When it is desired to de—-energize the plug, the

30 knob is pulled gently, causing the shoulder 42 to force

- 10 ~
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the bimetal fingers 34 radially outwardly and by-pass
them. As the plug body is withdrawn, the plunger resumes
its advanced initial position in the body, corresponding
to Fig. 1.

The disclosed arrangement has the distinct advantage
of eliminating uncertainty as to the condition of the
plug. With prior plugs, there was usually no indication
as to whether they were energized or not. If they were
fully inserted and were operating properly, the desired
circuit would most likely be established. However, 1f
such a conventional plug were slightly withdrawn, the
circuit would be opened, resulting in inadvertent inter-
ruption in the current flow.

In contrast, with the arrangement as presently de-
scribed and illustrated, there is eliminated such uncer-
tainty. The plug 38, when first installed, is depressed
until a slight mechanical resistance is encountered,
this being provided by the engagement of the spring
fingers 18 with the external bead 102. Further depres-
sion of the plug 38 overcomes this initial mechanical
resistance whereby the bead 102 by-passes the fingers
18. When the groove 44 arrives at the extremities of the
bimetal fingers 34, the fingers snap into the groove,
and further depressing movement of the plug body is pre-
vented by the engagement with an internal shoulder on
the collar 98.

The use of simple crimp connections between the
braid and plunger, and the braid and the one sheet-metal
strip have been found to be economical from the manufac-
turing standpoint while still providing the required

low-resistance path needed for high current operation.

- 11 -
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A further advantage of the present arrangement is
that the biasing spring for the plunger is isolated from
the current path. Accordingly reliance on the spring as
a low-resistance component of the current path is not
required. Undesirable heating of the spring, which would
otherwlise occur, is also avoided.

The disclosed accessory plug is both simple in con-
struction and reliable in operation and use, and is capa-
ble of safely carrying relatively higher currents than
those plugs presently available and in service.

 -Thé increased contact pressures compared to that of
a conventional accessory plug, thus result in lower-
resistance contact between the plug and socket, and con-
sequent reduced contact resistance heating, reduced volt-
age drop, and more reliable operation under high current
conditions.

The mechanical detent structure of the plug that
cooperates with the bimetal fingers in the socket, pro-
vides a distinctive indication to the user that the plug
is properly and sufficiently inserted into the socket,
whereby the'electrical connection established therewith
can be attained with a high degrée of certainty and in-
tegrity.

Finally, little or no reliance 1is placed on the
bimetal fingers of the socket for carrying current,
thereby eliminating potential problems with resistance
heating of the fingers, and inadvertent release of the
same from the plug.

The disclosed accessory plug is thus seen to con-
stitute a distinct advance and improvement in the field

of automotive and marine accessorles.

- 12 -
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Variations and modifications are possible without
departing from the spirit of the invention.

Fach and every one of the appended claims defines
an aspect of the invention which is separate and distinct
from all others, and accordingly it is intended that
each claim be treated in this manner when examined 1in
the light of the prior art devices in any determination

of novelty or validity.
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The embodiments of the invention in which an exclusive
property or privilege is claimed are defined as follows:

1. An electrical accessory plug adapted for inser-
tion in the socket of an automobile cigar lighter recep-
tacle of the type provided with a grounded shell and
live resilient clip contact fingers which have a rigid
mounting, comprising in combination a plug body having a
pair of circuit means for connection to an electrical
cord, and having at 1ts inner end a retainer.shoulder
adapted to engage and to be frictionally embraced and
retéined by the live clip contact fingers of the cigar
lighter receptacle, and a spring-biased contact plunger
carried at the inner end of said plug body and connected
tc one of said circuit means, said contact plunger being
adapted for abutting engagement under spring pressure,
when the plug body is positioned deeply in the recepta-
cle, with the rigid mounting of the contact fingers of
the cigar lighter receptacle.

2. An accessory plug as claimed in claim 1, wherein
sald retainer shoulder is electrically insulated from
the pair of circuit means.

3. An accessory plug.as claimed in claim 1, wherein
said retainer shoulder 1is constituted of electrically
insulating material;. .

4, An accessory plug as claimed in claim 1, wherein
sald retainer shoulder is substantially annular.

5. An accessory plug as claimed in claim 1, wherein
sald circult means comprises screw means adapted to re-

spectively clamp conductors of the electrical cord.

6. An accessory plug as claimed in claim 1, and

further including a flexible braid connecting said plunger

to said one cilircult means.

- 14 -
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7. An accessory plug as claimed in claim 1, whereiln
said circuit means comprises sheet-metal strips having
terminal portions and screws cooperable with said ter-
minal portions, to clamp the conductors respectively of
the electrical cord.

8. An accessory plug as claimed in claim 4, wherein
said plunger has spaced—-apart slide bearing portions,
said plug body having a bore in one end, in which the
bearing portions of the plunger slide, the retailner
shoulder of said body being disposed adjacent said body
end.

9. An accessory plug as claimed in claim 6, and
further including a compression spring carried in said
body, encircling said braid.

10. An accessory plug as claimed in claim 7, where-
in one strip has oppositely—-located contact fingers adapt-
ed to electrically contact opposite wall areas of a
cigar lighter receptacle.

1ll. An accessory plug as claimed in claim 1, where-
in said shoulder and body are constituted of plastic,
sald shoulder being integrally molded on said body.

12. An accessory plug as claimed in claim 7, where-
1n said body has an accessible space in thch the screws
are located, and a cover mounted on sald body, conceal-
ing said screws and space.

13. A separable electrical receptacle and plug as-
semblage comprising, in combination a tubular receptacle
shell having a closed end and having an opening at its
other end to enable the shell to receive and hold an
electrical plug, said shell having electrical contact

means on a side wall thereof, and having live interilor

..15...
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resilient electrical contact fingers which have a rigid
mounting, said fingers being insulatedly carried inside
the closed end of the shell, a plug body adapted for
insertion in said shell, said plug body having a pair of
clrcuit means for connection to an electrical cord, and
having at its inner end a retainer shoulder adapted to
engage and to be frictionally embraced and retained by
the contact fingers of said cigar lighter receptacle,
salid plug further having spring finger means on its side,
for electrical contact with the contact means of the
shell, and a spring—~biased contact plunger carried at
the inner end of said plug body and connected to one of
sald circuit means, said plunger being adapted for abut-
ting engagement under spring pressure, when the plug
body 1s positioned deeply in the receptacle, with the
rigid mounting of the contact fingers of the cigar light-
er receptacle,

l4. A separable electrical receptacle and plug as-
semblage as claimed in claim 13, wherein said retainer
shoulder 1is substantially annular, said contact fingers
being two in number and disposed opposite one another.,

- 15. A separable electrical receptacle and plug as-
semblage as claimed in claim 13, wherein said electrical
contact means comprises seid side wall of the shell,
said plug having a plurality of side fingers electrical-

ly contacting said side wall.

..16...
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