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[57) ABSTRACT

A quick-acting electric cigar lighter employing a bime-
tallic disk constituting an electric switching member.
The disk is secured in place by a mounting stud, utiliz-
ing a welding procedure. The welding does not ad-
versely affect the functioning of the switch due to the
provision of a central offset portion in the disk, which
tends to relieve stresses on the weld, preventing any
failure at that location. The lighter is activated by push-
ing the igniting unit inward to bring the heating element
cup into physical contact with the bimetallic disk. Over-
stressing of the bimetallic disk is prevented by mounting
the same in a recessed insulating block which has lands
that are engaged by the cup after a pre-defermined
amount of actuation of the plug has occurred. An effec-
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1
QUICK-ACTING ELECTRIC CIGAR LIGHTER

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

Cross References to Related Pending Applications

The present application is a continuation of our co-pend-
ing U.S. application Ser. No. 252,400 filed Apr. 9, 1981,
and entitled Quick-Acting Electric Cigar Lighter, now
abandoned. U.S. application Ser. No. 252,400 is a reissue
application of U.S. Pat. No. 4,236,061 dated Nov. 23,
1980.

BACKGROUND

This invention relates to quick-acting electric cigar
lighters, and more particularly to lighters of this type,
which utilize a bimetallic disk in the heating element
circuit to control the energization of the element.

The invention involves improvements in the fast-
acting electric cigar lighter described and claimed 1in
U.S. Pat. No. 3,760,150 dated Sept. 18, 1973 and issued
to Lawrence E. Fenn and Charles R. Sperry.

The quick-acting electric cigar lighter of this ident:-
fied patent is believed to constitute the closest prior art
to the present invention.

In the electric cigar lighter of the patent, an electric
heating element that is carried in a contact cup, 1S
mounted at the inner end of a removable igniting unit
plug stored in the socket of a holder device. Such socket
has contact members which provide for the energiza-
tion of the heating element. The control of the circuit,
involving a mechanical make-and-break arrangement, is
effected by flexing of the bimetallic disk as 1t becomes
heated. The condition of the disk when cool is such that
peripheral portions thereof can be engaged by the heat-
ing element cup at the time that the igniting unit plug 1s
depressed or forced inward. Also, the bimetallic disk, in
effect, constitutes a large wall of a temporarily-formed
chamber or enclosure containing the heating element,
this occurring when the plug is depressed. In conse-
quence, heat from the enerigized coil 1s transferred very
quickly to the bimetallic disk, and as it flexes the periph-
eral portions thereof snap away from the circuit closing
edge of the heating element cup, effectively opening the
circuit through the element prior to excessive heating of
the latter. The normal rating of the heating element 1s
not sufficient to enable it to withstand for any consider-
able length of time the current which flows at the time
that the igniting unit plug is held depressed. However,
the operation of the bimetalic disk can be depended on
to prevent overheating and burn-out of the heating
element. In this patented fast-acting lighter, the possibil-
ity existed that pitting and deterioration of the contacts
represented by the bimetallic disk and the cooperate
edge of the heating element cup could occur. Also,
there existed the possibility that extensive pressures,
which might be applied to the igniting unit plug, would
cause an undesirable deformation of the bimetallic disk,
impairing its proper functioning and conceivably short-
ening the useful life of the cigar lighter. In addition,
under circumstances of extended operation, the ten-
dency existed for the headed joint on which the bimetal-
lic disk depended for its support to fail, or for the disk to
crack due to an excessive member of actuations beyond
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that normally encountered in what was considered to be
a useful life.

While the above conditions did not of necessity ren-
der the fast-acting cigar lighter of the patent unsuitable
for manufacture and sale, it was considered, as with
numerous other manufactured products, that improve-
ments could be realized, enhancing still further the
desirable features of the lighter.

The conditions described above have been largely
obviated by the present invention, which has for one
objective the provision of an improved fast-acting elec-
tric cigar lighter of the kind described, wherein a
greatly extended life of the electric contact means 1S
had.

Another object of the invention is to provide an im-
proved fast-acting electric cigar lighter as above char-
acterized, wherein increased reliability is had in the
functioning of the bimetallic disk-like member.

Yet another object of the invention is to provide an
improved electric cigar lighter in accordance with the
foregoing, wherein there is obviated the likelihood of
over-stressing of the bimetallic disk member.

A feature of the invention resides in the provision of
an improved fast-acting electric cigar lighter as above
set forth, which is especially simple in its construction
and economical to fabricate.

Another feature of the invention resides in the provi-
sion of an improved electric cigar lighter as character-
ized, which lends itself to simple, well-known and
tested fabricating procedures which make possible mass
production without involving costly and complicated
machinery and equipment.

Still other features and advantages will hereinafter
appear.

In accomplishing the foregoing objects, the invention
provides a cigar lighter which utilizes, for the control of
the circuitry, an electrical contact between edge por-
tions of the heating element cup that is carried by the
igniting unit plug, and a face of the bimetallic disk that
snaps to open the circuit. On the two contacting sur-
faces, different metal are provided which considerably
extend the useful life and minimize pitting and deterio-
ration. One of said metals is aluminum, which is prefera-
bly provided on the edge of the heating element cup.
Cooperating with the aluminum is a facing of copper on
the bimetallic disk, and such facing can be of silver
instead of copper, with equally good results. The alumi-
num has the effect of preventing pitting and deteriora-
tion when utilized with copper or silver, for example, as
the cooperable companion metal.

At the center of the bimetallic disk an offset portion is
provided, having reverse bends. The mounting stud has
a2 head which is welded to the offset portion of the disk,
and by virtue of the offset bends there are minimized the
stresses that occur as the disk responds to heating and
cooling, with the result that there is less likelihood of
cracking of the disk or failure of the weld.

The bimetallic disk is carried in a mounting block
constituted of ceramic or other suitable heat-resistent
insulating material. The said block is recessed to receive
the bimetallic disk, and has lands at opposite edges of
the disk, which are engageable with edge portions of
the heating element cup at the time that the igniting unit
plug is depressed. Such engagement constitutes a posi-
tive stop, and prevents the imposing of excessive
stresses on the disk, which would otherwise cause de-
formation and malfunctioning of the same.
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A specific preferred embodiment of the invention
will now be described in detail, with reference to the
accompanying drawings wherein:

FIG. 1 1s an axial sectional view of an improved fast-
acting electric cigar lighter made in accordance with
the invention, the igniting plug unit being shown in the
shallow, un-energized position in the socket of the
holder device.

FI1G. 2 15 a view like that of FIG. 1 but showing the
igniting unit plug as having been pushed in or de-
pressed, resulting in a closing of the circuit to the heat-
ing element, via the bimetallic circuit-controlling disk.

FIG. 3 is a view like that of FIG. 2 but showing the
bimetallic disk in its heated, snapped-away position
wherein it disengages the edges of the heating element
cup so as to break the circuit through the element in
response to the quick heating of the latter.

FIG. 4 is a view like that of FIG. 3 but showing the
igniting unit plug as having returned to its normal stor-
age position, while the bimetallic circuit control disk is
still heated. The igniting unit plug is now ready for
withdrawal and use.

FIG. 3 is a plan view of the insulating mounting block
for the bimetallic disk.

FIG. 6 1s a fragmentary section taken on the line 6—6
of FIG. §.

FIG. 71s a plan view of the reverse face of the mount-
ing block for the bimetallic disk.

FIG. 8 1s a side elevational view, enlarged, of the
mounting stud for the bimetallic disk.

FI1G. 9 1s an end elevational view of the mounting
stud of FIG. 8.

FIG. 10 1s a plan view of the bimetallic circuit control
disk with central, offset mounting portion.

FIG. 11 is a section taken on the line 11—11 of FIG.
10.

FIG. 12 is a sectional view of a bimetallic circuit-con-
trol disk made according to the invention and illustrat-
ing another embodiment thereof.

FIG. 13 1s a view like that of FIG. 12, but illustrating
another embodiment of the invention wherein the bime-
tallic disk 1s riveted to its supporting stud.

Referring first to FIGS. 1-4, the improved, quick-
acting electric cigar lighter shown therein comprises a
holder device indicated generally by the numeral 20,
presenting a socket 22 in which there is removably
carried an igniting unit plug 24. The holder device 20
comprises a tubular metal shell 26 adapted to extend
through an opening in a metal supporting panel 28, said
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shell having an annular bezel 30 engaging the front of 50

the panel to constitute an abutment and support.
At its back end, the holder shell 26 has a threaded cup
32 which is secured to the transverse wall 34 of the shell

and which accomodates a clamping sleeve 36 adapted
to engage the rear surface of the panel 28, to mount the

shell. The clamping sleeve 36 has an end portion 38 of
reduced diameter, which is threaded to cooperate with
the threads of the cup 32.

The panel 28 constitutes the ground circuit for ener-
gizing the cigar lighter, and is shown as being con-
nected by a wire 40 to an energizing battery 42 whose
other terminal is connected by a wire 44 to a threaded
stud 46 that is carried by the rear wall 34 of the holder
shell 26. The stud 46 has a head portion 48 of enlarged
diameter, which clamps against an insulating mounting
block 50 that snugly sits in the bottom of the holder
shell 26. The stud 46 passes through a central opening in
the mounting block 50, and also passes through aligned
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openings in the rear wall 34 of the holder shell, and in

the screw cup 32. In the cup 32 there is an insulating
washer 52 carried by the stud 46, which is clamped
against the bottom wall of the threaded cup 32 and
against a raised central portion or boss 54 of the mount-
ing block, as by means of a pair of nuts 56, 58 acting
against a metal washer 60 which engages the insulating
washer §2. A terminal lug 62 is disposed between the
nuts 56, 58 and serves to effect the connection to the
wire 44,

By the above construction it is seen that the holder
device 20 presents two contacts which are available for
energizing the removable igniting unit plug 24. One
such contact is the holder shell 26, whereas the other
contact involves the mounting stud 46 with its head
portion 48,

The removable igniting unit plug 24 comprises a
tubular metal plug body 64 which is clamped between a
metal annulus 66 and a cup-shaped member 68 shown as
of insulating material. A knob 70 is threaded onto a
shouldered current-carrying stud 72, so as to pull up the
annulus 66 tightly in the plug body 64. An electrical
circuit is thus established between the stud 72 and the
plug body 64.

The shell 26 of the holder device has a plurality of
lanced spring contact fingers 74 engageable in an annu-
lar groove 76 in the exterior of the body 64, thereby to
normally yieldably hold the igniting plug in a shallow,
storage position wherein it is not energized.

The threaded stud 72 mounts a heating element cup
78, and has its inner end slotted to receive the innermost
convolution of a spiral heating coil 80, to which it is
welded. The outermost convolution of the heating coil
80 i1s welded to the metal cup 78, which latter is insu-
lated from the threaded stud 72 by insulating washers
designated generally by the numeral 82, clamped by a
sleeve 84 on the stud.

Thus, by the above construction, the innermost end
or convolution of the heating coil 80 is electrically
connected, through the stud 72, annular 66 and plug
boedy 64, and through the lanced spring fingers 74 to the
holder shell 26 which latter is electrically connected in
turn to the panel 28 and battery lead 40.

In the other part of the circuit, the battery lead 44
connects through the terminal lug 62 to the terminal
stud 46 with its enlarged head 48.

To complete the circuitry of the lighter for energiz-
ing the coil 80 and to effect a fast-acting and positive
opening of the circuit, there is provided a bimetallic
snap-disk 86 which is mounted on the head portion 48 of
the stud and which is adapted to contact the edge por-
tions of the heating element cup 78 at the time that the
igniting unit plug 70 is depressed or pushed into the
socket 22 of the holder device. This engagement is
illustrated in FIG. 2, and effects a closing of the circuit

through the heating element 80 whereby it quickly
heats to incandescence. The heat is also quickly trans-
mitted to the circuit control disk 86, causing such disk
to snap to a position of reverse curvature as illustrated
in FIG. 3. This results in the circuit being broken be-
tween the disk 86 and the edge of the heating element
cup 78.

In the prior patented cigar lighter identified above,
the bimetallic disk was apertured and secured to the
mounting stud by heading of the latter on the disk. It
was found, however, that after thousands of operations
the disk could occasionally crack at the mounting aper-
ture.
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In accordance with the present invention, the bime-
tallic disk 86 is not apertured but instead is provided
with a laterally offset center portion 90, and such center
portion is securely welded to a nib 92 provided on the
head portion 48 of the terminal 46.

By the provision of the offset portion 90, annular
areas of reverse curvature occur at the center of the
disk, surrounding the welded central portion, and as
presently understood such portions of reverse curvature
relieve excessive stresses which would otherwise occur
at the weld and impair the integrity of the same; at the
same time the reversely curved portions minimize the
likelihood of cracking of the bimetallic disk. The off-set-
ting of the disk can occur to provide a protuberance at
the convex side when the disk is in the cold condition as
illustrated in FIG. 11, or else at the concave side of the
disk when the latter is cold, as illustrated in FIG. 12,
with the disk 86a.

Further, in accordance with the present invention,
improved electrical contact characteristics are obtained
between the bimetallic disk 86 and the edge of the cup
78 by utilizing as one of the contacting metals, the metal
aluminum. Preferably, the aluminum is carried by the
edge of the heating element cup 78. Cooperating with
the aluminum is a copper surface on the bimetallic disk
86 and we have found that a silver surface on the disk 86
will work essentially equally well, as compared with the
copper surface. According to our understanding, it i1s of
importance to utilize the aluminum as one of the con-
tacting metals. The aluminum could also be in the form
of a coating on the bimetallic disk 86, and the copper or
silver could be provided on the cooperable edge of the
heating element cup 78.

As provided by the present invention, the mounting
block 50 is provided with a recess in which the bimetal-
lic disk 86 is received, and has raised land portions 94
disposed on opposite sides of straight edge portions 96
of the disk. The raised land portions 94 are adapted for
engagement with the edges of the heating element cup
78 so as to constitute a positive stop, preventing over-
travel of the igniting unit plug inward beyond the posi-
tion required to effect the proper engagement with the
bimetallic disk. Therefore, overstressing of the disk is
prevented, which could otherwise occur if no positive
restriction was placed on the inward movement of the
igniting unit plug and heating element cup.

The above features result in greatly improved perfor-
mance in cigar lighters of the type illustrated herein.
Not only is there increased contact life with much less
deterioration of the contacting areas, but also there is
less tendency for the disk to fail due to cracking, as well
as less tendency for the welded mounting of the disk to
rupture. The disk will have a normal response to heat-
ing over an extended period of use, since it cannot be
overstressed mechanically for excessive forces im-
pressed by the user on the igniting unit plug.

FIG. 13 illustrates another embodiment of the inven-
tion, wherein a bimetallic disk 86b is provided with a
central aperture to receive the reduced end portion of a
supporting stud 46b, thereby to enable a rivet head 98 to
be formed so as to rivet the disk to the stud. If desired,
a washer (not shown) can be provided under the rivet
head 98, better to equalize stresses on the disk. The stud
46b has a locating shoulder 48b, as shown, and the as-
semblage of FIG. 13 can be utilized in place of the
assemblage of FIG. 12, as will be understood.

Variations and modifications of the invention are
possible within the scope of the appended claims.
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We claim:

1. An instant electric cigar lighter of the type having
a heating coil energized from a source of current, com-
prising in combination:

(a) a holder device presenting a socket, *

(b) an igniting unit plug receivable in and removable

from the socket of the holder device,

(c) said igniting unit plug having an electrical resis-
tance heating coil adapted to be electrically ener-
gized and presenting an exposed face for igniting
cigarettes, cigars and the like,

(d) a snap-type bimetallic member of dished configu-
ration, said member having flexing portions and
being adapted to be disposed in close heating-
receiving relation to the heating coil of the igniting
unit plug, said member being disposd in the socket
of the holder device and having a laterally offset
mounting portion which is surrounded by the flex-
ing portions of the member,

(e) a mounting stud carried by the holder device,
having a head portion which is welded against the
laterally offset portion of the bimetallic member at
locations which are spaced from the bends of the
laterally offset portion whereby flexing and snap-
ping of the bimetallic member is characterized by
reduced strains and stresses at the weld areas, by
virtue of the existence of said bends at the laterally
offset portion of the member.

2 The invention as defined in claim 1, in which the
laterally offset portion of the bimetallic member
projects from the convex face of the member when the
latter 1s cold.

3. The invention as defined in claim 1, in which the
laterally offset portion of the bimetallic member
projects from the concave face of the member when the
latter is cold.

4. The invention as defined in claim 1, in which the
bimetallic member is partially circular and has a pair of
oppositely located substantially straight edges which
are essentially parallel to each other.

5. An instant electric cigar lighter of the type having
an electrical resistance heating coil energized from a
source of current, comprising in combination:

(a) a holder device presenting a socket,

(b) an igniting unit plug receivable in and removable

from the socket of the holder device,

(c) said igniting unit plug having the said heating coil
adapted to be electrically energized and presenting
an exposed face for igniting cigarettes, cigars and
the like, |

(d) a snap-type bimetallic member of dished configu-
ration, adapted to be disposed in close heating-
receiving relation to the heating coil of the igniting
unit plug, said member being disposed in the socket
of the holder device,

(¢) a mounting stud carried by the holder device,
having a heat portion which is secured to the bime-
tallic member and which mounts it in said socket,

() said bimetallic member having a partially circular
configuration and being characterized by a pair of
oppositely-located substantially straight edges,

(g) a recessed mounting block of heat-resistant insu-
lating material, disposed in said socket and carrying
said mounting stud,

(h) said bimetallic member being disposed in the re-
cess of said mounting block,
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(1) said mounting block being characterized by a pair

of oppositely-disposed raised lands which define
the recess thereof,

(j) said igniting unit plug including a cup in which the
heating coil is disposed, said cup having its edges
arranged for engagement with the bimetallic mem-
ber to close the circuit through the heating coil.

(k) said lands being located alongside the straight
edges of the bimetallic member and being adapted
for engagement by the edge of the heating coil cup
to constitute a stop for the igniting unit plug when
the latter 1s depressed, thereby to avoid excessive
strain on the bimetallic member.

6. The invention as defined in claim 8§, in which the
lands of the mounting block having opposite convex
edges which define them, said block being of circular
shape.

7. An instant electric cigar lighter of the type having
an electrical resistance heating coil energized from a
source of current, comprising in combination:

(a) a holder device presenting a socket,

(b) an igniting unit plug receivable in and removable

from the socket of the holder device,

(c) said igniting unit plug having the said heating coil
adapted to be electrically energized and presenting
an exposed face for igniting cigarettes, cigars and
the like,

~ (d) a snap-type bimetallic member of dished configu-
ration, adapted to be disposed in close heating-
receiving relation to the heating coil of the igniting

unit plug, said member being disposed in the socket
of the holder device,

(¢) a mounting stud carried by the holder device,
having a head portion which is secured to the
bimetallic member and which mounts it in said
socket,

(f) said igniting unit plug including a cup in which the
heating coil is disposed, said cup having its edges
arranged for engagement with a face of the bime-
tallic member to close the circuit through the heat-
ing coil,
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8
(g) said cup and bimetallic member being character-

1zed by cooperable contact surfaces one of which is
aluminum whereas the other is copper.

8. An instant electric cigar lighter of the type having
an electrical resistance heating coil energized from a
source of current, comprising in combination:

(a) a holder device presenting a socket,

(b) an 1gniting unit plug receivable in and removable

from the socket of the holder device,

(c) said igniting unit plug having the said heating coil
adapted to be electrically energized and presenting
an exposed face for igniting cigarettes, cigars and

. the like,

(d) a snap-type bimetallic member of dished configu-
ration, adapted to be disposed in close heating-
receiving relation to the heating coil of the igniting
unit plug, said member being disposed in the socket
of the holder device,

(e) a mounting stud carried by the holder device,
having a head portion which is secured to the bime-
tallic member and which mounts it in said socket,

(f) said 1gniting unit plug including a cup in which the
heating coil is disposed, said cup having its edges
arranged for engagement with a face of the bime-
tallic member to close the circuit through the heat-
ing coil,

(g) said cup and bimetallic member being character-
ized by cooperable contact surfaces one of which is
aluminum whereas the other is silver.

9. The invention as defined in claim 8, in which the

heating coil cup has the aluminum contact surface.

10. The invention as defined in claim 7, in which the
heating coil cup has the aluminum contact surface.

11. The invention as defined in claim 7, in which the
bimetallic member has the aluminum contact surface.

- 12. The invention as defined in claim [1] 7, wherein
the mounting stud is welded to the laterally offset por-
tion of the bimetallic member.

13. The invention as defined in claim {13 7, in which
the mounting stud is headed over on the laterally offset
portion of the bimetallic member.

* * = 2 2=
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