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1. 

This invention relates to electric cigar lighters 
having a removable igniting unit, and more par 
ticularly to the contact means cooperating there 
With to energize the same. 
This application is a division of my copending 

application Serial No. 556,554, filed September 30, 
1944, and is copending with applicant's applica 
tion 731,033 directed to similar subject matter. 

In automatically operative lighters, the ignit 
ing unit is usually stored in a shallow position 
in the Well, and is manually moved for energiza 
tion to a deep position wherein it is retained by 
heat-responsive clips, the latter automatically 
releasing the unit for return to shallow position 
When the element is heated. 
An object of the present invention is to provide 

an automatic cigar lighter of the removable ignit 
ing unit type in which the energization and re 
lease of the igniting unit is positive and con 
sistently reliable over an extensive period of use 
So that the lighter Will have a long useful life. 
This is accomplished by the provision of an 

improved supporting contact and detent means 
asSociated With the igniting unit and holder 
Whereby when the heat-responsive clips of the 
lighter are engaged the individual pressures they 
exert on the coengaging structure are substan 
tially equalized at all times until the clips release 
the structure, and Whereby repeated operation 
of the clips over an extended period of time con 
Sistently follows this performance. 
The igniting unit body, which fits compara 

tively loosely in the holder, has a slidably mounted 
non-expansible Sleeve Supporting the unit and 
engaging portions of the holder adjacent its 
mouth, the mounting for the sleeve permitting 
the inner end of the unit to nove an extent in 
any lateral direction. This inner end mounts a 
shallow metal contact and detent cup for engage 
ment With the heat-responsive clips carried by 
the holder, a heating coil being nested in the cup. 
By thus mounting the igniting unit, the contact 
Cup may readily assume a centralized position 
with respect to the clips when grasped by the 
latter during energization of the element, and 
the clips may thereby apply equal pressures on 
the cup, providing for unifornin current distribu 
tion and consistently uniform release of the latter 
in response to heating of the element. 

If during installation of the lighter on an in 
strument panel, the drawn shell of the holder 
should be deformed slightly, the above support 
ing and detent structure would still provide for 
centering of the contact cup, and therefore 
equalization of pressure thereon, and for free 
movement Without sticking of the igniting unit 
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S0 that the proper functioning of the lighter 
Would be unaffected, and its useful life thereby 
not shortened. 

Reliability of operation of the lighter is fur 
ther accomplished by means confining the space 
Surrounding the heating element, while the latter 
is being energized. The heat from the element 
is therefore prevented from being radiated direct 
ly into the Surrounding atmosphere, and is caused 
to act on the heat-responsive detent clips which 
grasp the contact cup, thereby causing more reli 
able response of the clips to heat from the element. 
Other features and advantages will hereinafter 

appeal. 
In the accompanying dra Wings: 
Figure 1 is an axial Sectional view of the pre 

ferred form of lighter of the present invention, 
Showing the igniting unit in shallow nonenergiz 
ing or storage position. 

Fig. 2 is a substantially similar view but show 
ing the igniting unit in deep energizing position. 

Fig. 3 is a transverse section on the line 3-3 
of Fig. 1, and 

Fig. 4 is a transverse Section taken on the line 
4-4 of Fig. 1. 
The lighter of this invention comprises an 

igniting unit 0 and attached heating element 
0a Slidably mounted in a holder , which may 

be secured to an instrument panel 2 of a vehicle 
or the like. The holder i? comprises a drawn 
metai shell 3 having at its mouth an outturned 
circular flange 4 engaging the front face of the 
panel 2. Integral with the shell 3 is an end 
Wall or closure 5 on which is mounted in axial 
alignment with the shell 3 a drawn metal cup 
f6 having screw threads 7 in its side walls. The 
shell 3 may be formed of brass, and the cup 6 
of Steel, the bottom 8 of the cup being securely 
welded at a plurality of points, preferably six, 
to the end wall 5 of the shell to provide a rigid 
and Vibration resistant composite structure. 

In order to Secure the shell 3 to the panel 2, 
a binding sleeve 8 is provided having a reduced 
threaded end 28 whereby it may be screwed on 
the cup 6 so that its large end engages the rear 
face of the panel 2 and securely holds the shell 3 
to the panel. 
The heating element ea is wound in the form 

Of a Spiral the Outer end of which is secured to 
the side Wall 2 of a shallow metal contact cup 
22 carrying the element, the cup being secured 
to the inner end of the igniting unit 3. An auto 
matic detent and contact means comprising a 
plurality of heat-responsive bimetallic arms or 
clips 23 are insulatedly mounted on the end wall. 
5 of the shell 3 within the latter, the clips being 
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arranged to grasp between them the Wall 2 of 
the cup 22 winen the igniting unit, it is noved 
to a deep energizing position as shown in Fig. 2. 
According to the present invention, the igniting 

unit 0 is provided with a supporting structure 
for engagement with the shell 3, and an in 
proved contact meains for connecting the shell 3 
to the heating element a whereby current may 
be brought to the latter, and whereby When the 
igniting unit is in deep energizing posit. On the 
cup 22 may be centralized with respect to the 
clips 23 so that the later exert Substantially 
equalized pressures on the cup, thereby providing 
substantially uniform current distribution to the 
clips. 
As shown in Figs. 1 and 2 the igniting unit it 

has a tubular body 24 which may be molded of 
insulating material, the body adjacent its inner 
end having a peripherally extending shoulder 
24a of a diameter to enable the body to loosely 
fit within the shell 3. At the inner end of the 
body 24 a shallow cup 25 formed of sheet metal is 
mounted. The bottom of the cup 25 is a pertured 
and extruded at 25a to provide a sleeve for re 
ceiving a stud 26 extending though a central 
aper'ure in the bottom of the cup 22 and having 
a slotted incaid 26a secured to the inner end of 
the heating coil iea, as by pinching and Welding, 
Ol' other Suitable meanS. 
As shown in Fig. 1, disks of insulation 27 and 

28 are d’s losed respectively between the heating 
element fga and the bottom of the cup 22, and 
between the bottoms of the cups 22 and 25. At 
the outer end of the tubular body 24 of the ignit 
ing unit a sheet metal dis. 29 is provided having 
a cupped central portion 29a extending into a 
central counterbore of the body 24. The Outer 
end of the stud 26 is threaded and provided with 
a nut 33 carrying a knob lob, the nut being 
screwed tightly on the stud to clamp the tubular 
body 24 between the disk 29 and cup 25, thereby 
holding these parts securely together. Prefera 
bly after this assembly, the end of the stud 26 is 
welded to the nut 38 to prevent inadvertent loos 
ening of the partS. 
For supporting the igniting unit 0 in the shell 

3 a drawn metal sleeve 3 is provided having an 
outside diameter enabling the sleeve to loosely 
fit the inside of the shell, one end of the Sleeve 
3 having an inturnd flange 3d provided with 
a cylindrical edge portion 3b forming a bearing 
sleeve loosely fitting about the outer cylindrical 
surface of the body 24. Also the disk 29 has a 
drawn cylind;ical edge portion 29b at its periph 
ery to function as a bearing surface for the in 
side of the sleeve 3 and to permit the latter to 
slide freely axially of the body 24. The outer 
end of the Sleeve 3 is fiared outwardly to pro 
vide a flange 3 c for engagement with the fange 
4 of the holder when the igniting unit is being 

Supported in the latte'. 
For yieldably holding the sleeve 3 in a prede 

termined axial position, shown in Fig. 1, on the 
igniting unit (, a helical compression spring 32 
is provided, one end of the Spring engaging the 
inside of the disk 29 and the other end engaging 
the flange 3 a. of the sleeve 3. 
According to this construction when the ignit 

ing unit 0 is being supported either in its shal 
low Storage position or its deep energizing posi 
tion in the holder , the body 24 will be car'- 
ried by the bearing Surfaces of the portions 3b 
and 29b respectively of the Sleeve 3 and disk 29 
in a manner that the cup 22 is permitted a lim 
ited movement in all directions laterally of its 

O 

15 

20 

25 

30 

40 

50 

55 

60 

70 

75 

4. 
axis. This limited movement is made possible 
due to the loose or sliding fits of the aforemen 
tioned bearing surfaces between the sleeve 3 
and inside of the shell i3 and between the sleeve 
and body 24, and also because of the clearance 
provided between the periphery of the shoulder 
24a of the body and the shell. As a result, when 
the igniting unit, is moved to the deep energiz 
ing position shown in Fig. 2 wherein the cup 22 
is grasped between the bimetallic clipS 23, the 
cup may be centralized in response to pressure 
exerted on it by said clips So that each of the 
latter will exert substantially the Saline preSSure. 
A contact, means is carried by the igniting unit 
for connecting one end of the heating element 

f Ga to the shell 3 when the unit is in energizing 
position, without materially disturbing or alter 
ing the equalized pressures of the bimetallic 
clips 23. This means comprises, in the embodi 
lient, showin, a contractible wire metal Spling 33 
carried in a groove 34 provided between the 
shoulder 24d of the body and the lip 25b of the 
cup 25. As shown in Fig. 1, the lip 25b of the 
cup 25 is folded inwardly back on itself to pro 
vide a double thickness, the inner edge of the 
folded portion engaging the outer Surface of the 
body 2i at its end so that the cup is thereby Se 
curely positioned Cin the body. The contractible 
ring 33 is preferably formed with a slightly heli 
cal shape so that when it is confined in the groove 
36 it, continually presses against the lip 25b of 
the cup, forming an efficient electical connection 
thereto. Preferably, the sleeve portion 25cl of 
the cup is welded to the stud 26 So that a Secure 
electrical connection is thereby established be 
tween the cup 25 and the inner end of the heat 
ing element Od. 

Referring to Fig. 2, the shell 3 of the holden' 
is provided with resilient lanced fingeS 3a, So 
that Vihan the igniting unit O is in its deep en 
ergizing position the said fingers will be engaged 
by the contractible ring 33, and the inside diam- . 
eter of the latter is sufficiently large so that the 
ring may float an extent on the igniting unit to. 
As seen in Fig. 1, a clearance exists between the 
inside diarinetei of the ling 33 and the Outer Sui 
face of the body 24, and as a result of this clear 
ance the ling may assume various positions as 
determined by the pressures exerted on it by the 
resilient finger's 3d, without disturbing the cen 
tering of the contact cup 22 in the bimetallic 
clips 23. 
Thus the automatic release of the igniting unit 

0 when the clips 23 respond to heat from the 
heating element a will occur consistently 
within a predetermined comparatively narrow 
tenperature range of the element. The degree 
of heat of the element ea is thereby closely con 
trolled, and its iife greatly extended as a result. 
Also, due to the uniforn) distribution of current 
in the bimetallic clips 23 because of the equalized 
preSSure exerted by them on the cup 22, arcing 
will be reduced at the time of separation of the 
cup from the clips, and the efficiency of the elec 
tirical connection between the clipS and cup will 
be laintained over a considerable period of time. 
Therefore, the performance of the lighter will 
generally be improved, and failures due to pitting 
of the clips or burning out of the heating ele 
Inent, will be considerably reduced, if not elimi 
nated entirely. 

In Some instances when the lighter is installed 
on an instrument panel and the binding sleeve 9 
is Screwed up tightly, a slight deformity of the 
drawn shell f3 is produced, which tends to throw 
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out of line the igniting unit 0 and the bimetallic 
clips 23. Such deformity, however, will not ad 
Versely affect the Operation of the lighter of this 
invention. Since Substantial clearances are pro 
vided between the Supporting parts of the ignit 
ing unit and holder, and since the floating con 
tact ring 33 carried by the igniting unit permits 
Self-alignment of the cup 22 in response to the 
preSSures of the bimetallic clips 23. 
The contractible ring 33 and the supporting 

sleeve 3 of the igniting unit to are combined 
with a structure of the shell f3 to provide an 
improved detent means for holding the igniting 
unit in its shallow storage position in the holder 
While also permitting quick and convenient re 
insertion of the unit after use, and also for pre 
venting inadvertent ejection of the unit from 
the holder when, after energization, it is re 
leased by the clips 23 and automatically returned 
to shallow position. 

It will be noted that, for the storage position 
of the igniting unit, a substantial clearance is 
provided between the ends of the clips 23 and 
the lip of the cup 22, as shown in Fig. 1 and 
slight unavoidable overshooting of the unit would 
not be sufficient to cause actual contact between 
the clips and the cup. Therefore arcing does 
not occur at these points during reinsertion of 
the igniting unit, and a clean condition of the 
clipsis thereby maintained. 

Referring to Fig. 2, at the time that the heat 
ing element Oa becomes hot and the clips 23 
release the igniting unit, the spring 32 will auto 
matically snap the unit back to the shallow 
position shown in Fig. 1. When the unit reaches 
this position the contractible ring 33 cooperating 
with the holder 3 will return the unit and pre 
vent it from being ejected from the holder. 
The invention also provides a novel and sin 

plified assembly for mounting the bimetallic clips 
23 inside the shell f3, this assembly comprising 
comparatively few parts rigidly secured together 
either by riveting or welding so that vibration 
and usage may not loosen or misalign the parts 
and adversely affect the operation of the lighter. 

Referring to Fig. 3, the bimetallic clips 23 have 
base portions 23a extending radially toward the 
axis of the shell f3, the base portions being 
mittered so that adjacent edges may abut each 
other. Disposed adjacent the base portions of 
the clips 23 is a cupped supporting plate 23b 
having a plurality of outwardly extended flange 
portions 23c adapted to abut the lip of the cup 
22 if the igniting unit is moved past deep ener 
gizing position. The base portions 23a of the 
clips are welded, preferably each at two points 
indicated by the ac's in Fig. 3, to the Supporting 
plate 23b, the latter being in turn welded to a 
stud 34 extending through the end wall 5 of 
the shell 3. As seen in Figs. 1 and 2, the stud 
34 is centralized in and insulated from the end 
wall 5 by a molded insulating washer 35 having 
a shoulder 35a, extending into a central aper 
ture in the end Wall. 
To provide for accurate assembly of the stud 

34, supporting plate 23b and clips 23, the stud is 
provided with a central projection 34a extending 
through a central aperture in the plate 23b and 
projecting slightly beyond the plate. Also, the 
base portions 23a of the bimetallic clips are cut 
away along a circle to fit against and abut the 
projection 34a of the stud. According to this 
construction, at the time that the Supporting 
plate 23b is welded to the stud, the two pieces 
will be accurately positioned, as will also the bi 
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6 
metallic clips at the time they are welded to 
the Supporting plate. 

In Order to provide a rigid mounting for the 
Stud 34 on the end wall 5 of the shell, the 
bottom 8 of the threaded cup f6 is pierced and 
extruded to provide a sleeve portion 8a through 
Which the stud 34 extends. A shouldered in 
sulating Washer 36 is provided on the outer end 
of the stud 34 and the latter laid over on the 
washer so as to securely hold the stud in place. 
The shoulder of the washer 36 extends into the 
sleeve portion 8a of the cup f6, thereby cen 
tralizing the stud 34 in the cup and insulating 
it therefrom. Electrical connection is made to 
the stud 34 by means of a threaded pin 31 
screwed into the bore of the stud, which latter 
is also threaded for this purpose. By this con 
struction the stud 34 is securely rigidly mounted 
on the end wall 5 and insulated by the washers 
35 and 36, and since the end of the stud is laid 
over on the washer 36, the parts cannot become 
loosened due to vibration, Severe handling and 
usage. Also, by welding the stud 34, support 
ing plate 23b and base portions 23a of the clips 
into a rigid unit, the likelihood of these parts 
becoming loosened and operating in a defective 
manner is considerably reduced. Preferably, the 
projection 34a of the stud 34 is also welded to 
the base portions 23a of the bimetallic clips to 
further reinforce the mounting of the latter. It 
will be noted that the periphery of the Support 
ing plate 23b is cut away to provide clearance 
for the bimetallic clips 23, so that the latter may 
have free movement at all times. 
To provide for correct positioning of the clips 

23 in the shell i3 the end wall 5 of the latter 
is lanced to provide a projection 5d extending 
into a recess 35b in the insulating washer 35. 
Also, a lug 33b is formed on the Supporting plate 
23b, extending into a recess 35c in the washer 
35. Further clearance for the bimetallic arms 
23 is provided by punching apertures 3d in the 
shell 3. 
To further provide for more reliable opera 

tion of the lighter over an extended period of 
time, the invention provides heat-confining 
means for enclosing the space about the mouth 
of the cup 22, to cause the bimetallic clips 23 
to respond more reliably to heating of the ele 
ment Oa. This means comprises the peripheral 
portions 23c of the supporting plate 23b, these 
portions being circularly extended as shown in 
Figs. 2 and 3 so that they serve to prevent di 
rect radiation of heat from the element Oa. 
into the surrounding atmosphere. The heat 
waves striking the portions 23c are reflected and 
also absorbed and conducted to the clipS 23, re 
sulting in more heat being applied to these lat 
ter and thereby causing them to more reliably 
respond to heating of the element Oa. As a 
result, there is avoided excessive lag in the re 
sponse of the arms 23 to heating of the element 
Oa, so that the latter does not become over 
heated and suffer shortened life as a result. 
Wariations and modifications may be made 

within the scope of this invention and portions 
of the improvements may be used without others. 
I claim: 
1. In a cigar lighter, a plug-type removable 

igniting unit; a holder adapted to slidably re 
ceive and to support the igniting unit in a shal 
low open-circuit position and in a deep closed 
circuit position; a shallow metal cup mounted 
on one end of the igniting unit; a heating ele 
ment mounted in the cup; separate bimetallic 
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Spring clips carried by the holder, disposed in 
Spaced relation adjacent the lip of the cup to 
engage and grip the sides of the latter for hold 
ing the igniting unit in its deep circuit-closing 
position in the holder, and for releasing the 
unit in response to heating of the element; and 
a cupped metal member located opposite Said cup 
Surrounding the heating coil for engagement 
with the lip of the cup to prevent movement 
of the igniting unit beyond its deep circuit 
closing position when the unit is being moved to 
the latter, said clips having inturned base por 
tions welded to the inner bottom surface of the 
cupped metal member in intimate heat-receiv 
ing relation therewith, the base portion of each 
of Said clips having two lateral edges each in 
abutment with a corresponding edge on the base. 
portion of an adjacent clip said cupped metal 
member Substantially enclosing the Space at the 
mouth of the cup not enclosed by the heat-re 
sponsive clipS when the latter are gripping the 
cup, so that the clips thereby become heated 
quickly by the heating element. 

2. In a cigar lighter of the removable ignit 
ing unit type, a heat-responsive detent for hold 
ing the igniting unit in energizing position, and 
for releasing the unit in response to heating, 
comprising a plurality of Separate bimetallic 
clips having resilient gripping arms extending 
in spaced relation for grasping the igniting unit 
between them, said clips having inturned base 
portions eXposed to the igniting unit, said base 
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portions lying Substantially in the same plane 
and having two lateral edges each in abutment, 
with a corresponding edge on the base portion 
of an adjacent clip; a metal supporting plate 
underlying the base portions and having a face 
engaging and welded to the base portions of 
the clips; and a protuberance extending from 
the face of the Supporting plate, the said base 
portions of the ciips being cut away at their 
abutting edges to fit against the said protuber 
ance whereby the latter positions the clip bases. 

3. The invention as defined in claim.2 in which 
the protuberance extending from the supporting 
plate is secured to the latter and is welded to 
the fitted edges of the said base portions of the 
clips. 
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