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1

This application is a continuation of aban- -

doned application Serial Number 113,140 filed
August 30, 1949,

The present, invention relates to improvements
in .pyrophoric or friction type lighters, that is,
to lighters of the type comprising a  primary
source of thermal energy formed by.a ferro-
cerium “flint” adapted to have particles ripped
off it by an abrasive member, said particles be-
ing brought to an incandescent state by friction.

It is known that conventional lighters of this
kind have in addition a secondary source of
heat energy, which in a sense fulfills the func-
tion of a relay, and is usually formed by a wick
fed with a suitable fuel such as petrol or a lique~
fied or solidified gaseous fuel, or further a Ger-
man tinder or amadou wick. Such a lighter for
its operation essentially relies on the production
of sparks by the friction wheel rubbing against
the ferro-cerium flint, and causing the projec-
tion of a somewhat dispersed fan-like shower or
spray of incandescent ferro-cerium particles. As
a result of such dispersion of the particles and
due also to the fact that the direction and in-
tensity of the spray of sparks depends on a
rather large number of factors, especially on the
manner in which the flint is presented to the
friction wheel, on the bearing pressure of the
flint against the friction wheel, as well as: on the
speed of rotation imparted to the latter, the
operation of such lighters, as is well known, is
highly uncertain.

The object of the present invention is a pocket
lighter wherein the tobacco (cigarettes or pipes)
is ignited directly by the ferro-cerium particles
stripped from the flint by an abrasive member,
without using a wick fed by an auxiliary fuel
such as petrol, or an amadou wick. Lighters
for directly igniting easily inflammable mate-
rials, such as gas or flash powders (for instance
magnesium) by sparks stripped from a flint have
been already proposed. Lighters of this type
comprise a ‘casing containing a rotating abra-
sive wheel against which the flint is pressed and
a relatively long discharge tube leading from the
interior of the casing to a trough fixed to the
outer wall of the  casing and containing the
powder to be ignited said tubing being arranged
to receive the sparks stripped from the flint and
to project them on this inflammable powder.
However such a device is unable to ignite mate-
rials- which are not so easily inflammable as
flash. powder, for instance tobacco, even if a
concentrated and directed jet of sparks is ob-
tained by means of the discharge tube, The
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reason is that the particles of ferro-cerium are
instantaneously ignited when stripped from the
flint and burn during their path from the flint
to the material to be ignited so that when im-
pacting on said material they do not bring to
that material a sufficient quantity of heat which
is necessary to cause the ignition. It is for in-
stance well known that if a shower of sparks is
obtained by applying a piece of iron against a
rotating grind stone it is sometimes possible to
ignite therewith very inflammable gaseous or
liquid substances but it is practically imjpossible
to ignite therewith a solid material such as paper
or tobacco, for the time of combustion of the
particles of iron is very short and still shortened
due to the high velocity with which they are
displaced in the air.

Assuming for. instance that the complete in-
stantaneous combustion of a particle of iron hav-
ing a mass of 0.1 mg. evolves instantaneously a .
quantity of heat of 4 small calories with an in-
stantaneous rise of temperature up to 800°; as-
suming further that a small quantity of to-
bacco must receive to be ignited a thermal energy
or 1 small calorie during 4 seconds at a tempera=
ture of 200°, it is clear that said quantity of
tobacco will not be. ignited by the combustion
of the said iron particle which will instantane-
ously supply a thermal energy of 4 small calories,
but it will be very easily ignited by the same
energy supply distributed over 4 seconds.

The time of combustion of particles of ferro-
cerium depends upon the following factors: .

The size of the particles: the combustion will
be longer if the volume of the particles is higher. -

The quantity of air or oxygen supplied to the
particles during their combustion.

The velocity with which the particles is pro-
jected for its friction in the air produces a rise -
of temperature which increases with the wvelocity.

One of: the objects of the present invention is
to produce a controlled combustion of particles
of ferro-cerium stripped from a fint by an abra-
sive member in order to make possible the igni-
tion of tobacco. ‘

Another object of the invention is to reduce
the speed of combustion of particles of ferro-
cerium in order to allow a sufficiently slow liber- ..
ation of heat energy to be produced which is
adapted to ignite tobacco. .

A further object of the invention is to control
the quantity of air supplied to ‘the particles of
ferro-cerium during their path from the flint to
the tobacco to be ignited.

A further object of the invention is to-make -
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possible the use of flints of greatly increased
length over that of the flint generally heretofore.

Still another object of the invention is to con-
trol the pressure exerted by the flint on the ab-
rasive member in order to provide ferro-cerium
particles of substantlally constant size in order to
avoid large varlatloﬁs of the time of* combus‘mon

With these and othéf objeéts’ in' view, the”
pocket lighter according to the invention com-

prises a. casing, walls forming a substantially’

closed chamber within said casing an abrasive
member and a flint positioned to bear on said
member, driving means operable from the‘outside:
of said casing, to impart to said abrasive mem-
ber and fint a relative movement, substantially
the entire volume of said chamber being: oceupied
by the member to which the movement is im-~
parted by said driving means, a short discharge
duct opening in said chamber in position to re<
ceive particles stripped by said akrasive member
from said ﬁmu,v an’ enlarged outlef provided on:
the outer end of said-dlict, to’ réceive the end df a
cxgarette in 1e1at1vely sea,led relatlonshlp

& fu 'trler feature of niy mvenmon is the pro-
Vlsion of* anl air inlet duct in-the chamber The'
purpose of this inlet: is' to psrmit & limited fdow
of air through the chamber into a cigarette due
to a-suction exerted by the stoker upon' ths other
end of thé cigarette, thus allowing & rapid igni-
tion of the tobacco:

Due to the fact that the abrasive mémber sub-
suantially fills thé chamber arranged in the casing
and to the restricted air inlet duet, the quantity
of dir available for feeding the combustion of the
ferro-cerium’ particles strippéd from' the flint is
lithited, so that this combustion-is' rélatively slow;
the duct transmitting said particlés to the sur-
face of the tobdceo to be ignitéd being short, the
particles strike the tobdcco before the end of their
combustion so said & sufficient’ quantity of ther-
mal energy remains available for Hedting and
igniting the tobaceo.

A lightér constructed as just déseribed is ca-
pable of two alternative types of operation. In
a first type of operation the tip of the digarette
having been introduced in, or the bowl of the pipe
being applied to the enlarged outlet of the dis-
charge duct, there is first imparted to the abra-
sive wheel a relatively slow rotation adapied to

cause ferro-cerium particles to be . stripped off

without being ignited, said particles then drop-
ping upon the surface of the tobaccod; thereafter
a guick impulse is imparted to the friction wheel
effective to project upon the tobacco surface ig-

nited ferro-cerium particles which cause ignition

of the particles already present upon the tobacco
which later then becomes ignited in turn.
cording to another form of opération, a rapid
rotation is immediately imparted to the. friction
wheel and a suction is simultaneously exerted by
the smoker upon the cigarette or pipe. This suc-
tion produces a depression in the discharge duct
and in the chamber containing the abrasive
wheel, resulting in that the oxygen supplied to
the particles stripped irom the flint is reduced so
that said particles strike the tobacco before their
complete combustion and dre ghble to ignite the
tobacco. Furthermore, when imparting rapid
rotation to the abrasive wheel; the speed of ro-
tation obviously increases rapidly from zero to a
certain, value, so that the first particles stripped
from the flint when the rotation is started; are
projected in a not lgmted state on the surface
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from the flint when the speed of rotation reaches
a high value, so that the whole thermal energy
evolved by the combustion of said first particles
is utilized, as in the first case, for igniting the
tobaceco.

To provide a fuller understanding of my in-
vention thefe” will' now 8 deseribed; by way of
illdstrating rather than' limitation; orie form of
embodiment of direct-ignition lighfer devoid of

' any source of secondary energy, according to

my invention; with reference to the accompany-
ing drawings which iliustrate the lighter on an
enlarged-scale and wherein:

Fig. 1 shows the lighter in vertical section with
& Héw ﬁlnt therein,

Pig. 2'is a vertical' cross sectional view on line
TI—IT of Fig. 1, the flint being shown as having
a certain amount of wear,

Fig. 3'18 a vertical cross secticnal view similar
to Fig. 1, but showing a flint which is nearly com-
pletely worn -oiit,

Fig. 4 illustrates in perspective’ “Pxploded” view
the parts cooperating to mount the abrasive
wheel, v

Fig. 5 similarly illustrates the parts cooperating
10 drive the friction wheel in rotation,

Fig. 6 shows in vertical perspective view the
fling controlling mechanism,

Fig. 7 shows in vertical elevation and in sec-
tion the various parts making dp the assembly of
Fig. 6, in disassenibled conditions:

As shown in the drawings and more especially
in Figs. 1 and 2, the body-{ of the lighter has

- formeéd thérein a shaillow chamber 2 in the form:
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of the tobacco and are 1gn1ted only by further

projection of already 1gmted particles str1pped

75

&S of g flat cylinder in which i mounted an abrasive

wheel & on g spindle or pivot &, there being a
relatively small annular gap 5 between the pe~
riphéry of the abrasive whesal and the cylindrical
wall of the chamber 2. The chamber 2 communi-
cates with a cylindrical recess & formed through
the lighter body. f, through a bore T through
which a-fiint 8 is adapted to be fed into engage-
ment with the wheel 8. The chamber 2 also com-
municates with the exterior, first through g dis-
charge duct 8 for the ferro-cerium particles:
stripped oiff the flint 8 by the abrasive wheel 3,
and in the second plgce through an air inlet duct
{0. The discharge duct § terminates in a cylin-
drical recess {1 forming an outlet opening or
socket in which is mounted a metal bushing or
ring {2 having an outer enlarged portion pro-
jection beyond the outer surface of the lighter,
and allowing the:outlet t{ of the duct. 9 to be
conveniently centred in the bowl of a pipe; with-
in the ring 12 there is also mounted an annular
member - §83- having the general configuration
clearly shown in Fig. 3 for insertion of a cigarette
end_to be ignited.

My invention includes. means enabhng the‘
abrasive wheel to.be rotated by imparting to its
drive spindle a rotary reciprocatory motion,
thereby grea,tly facvhtamng operation of the
lighter and for this purpose the abrasive wheel
3 is mounted uron its pmdle 3 t‘lrough the in-
terposal of a free-wheel drive. 'To that end, the
spindle 4 carries a flange {4 in thé pAenohery of
which suitable camming inclines 18,18, 18" are |
machined to receive suluable ball or roller ele~
ments such as 8, (6', (67 (Figs. ‘1 and 4) while
the abragsive wheel is formed w1th cylmdrlcal
recess l'l the peripheral wall of Wh1ch provides a
runway or race for said balls or rollers. . A washer
18 serves to retain the balls in position and the ]
whole assembly is retained between the bearmgs
19, 19' of the sp1nd1e 4 by means of -Screw plug. -
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20, threaded into the cylindrical recess 21 formed
in the lighter body, and an element 22. screwed
over the threaded end 23 of the spindle 4. .The
element 22 has a collapsible key 26 (Fig.-5). piv-
oted to it by means of pins 24 projecting into
sockets 25, 25’ formed .in the element; 22; the
key 26 in idle condition is retractable into a
housing recess 21 formed in the rear face of the
body |. Within the key member 25 there is a
jongitudinal bore 30 which houses a spring-urged
plunger 28 with its actuating spring 29.. When
the key 26 is swung downwardly about its piv-
ots 24, 24’ to its retracted condition, the plunger
28 engages the flat under-face of member: 22
thereby releasably locking the key in- its:re-
tracted position. S C
Similarly when the key has been swung to. its
extended or projecting positions of. Fig. 2, the
plunger 28 engages the face .of member 22 (see
Fig: 5). It will readily be seen that in. this ex-~
tended condition of the key, the latter.-may be

rotated or twirled back and forth as between

thumb and finger, thereby similarly rotating‘back
and forth the member 22 and spindle 4, which
through the one-way drive device previously de-

scribed will impart a one-way rotation to abrasive.

wheel 3. :
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As previously mentioned, the flints 8- used are

of increased length, e. g. about an inch long,
carefully machined so as to be perfectly cylin-
drical in shape. The flint is guided at the inlet
into the chamber 2 by a bushing 3{ mounted in
the bore 1 which connects the chamber 2 with
the central recess §, said bushing being made of
a suitable heat resisting metal, quenched and
ground to shape. The bushing is formed with a
taper inlet 32 for a purpose to be described later.

The flint 8 is held. in‘engagement against the
abrasive wheel (Figs.. 1, 6 and 7) by a rod 33
carrying s piston-like flange 34 thereon slid-
able in a cylinder 35 containing a spring 36 which
engages at one of its ends the under side of . the
piston 34 and at its opposite end the: bottom
member 371 of the cylinder 35, said bottom mem-
ber being formed as a part crimped in the lower
end of the cylinder and provided. on. its under-
side with a hemispherically-shaped boss. It will
be seen that as a result of the above arrange-
ment the expansion stroke of the spring is re-
stricted by engagement of the piston or flange 34
against the top of the cylinder -35; if the ‘ex-
pansion stroke is provided equivalent in value to
about one tenth. the length of the spring, the
spring remaining still compressed at the end of
said stroke, a practically constant bearing pres-
sure will be obtained. TUpon the spring reach-
ing its fully expanded condition as a result of
the wear on the flint, the spring may be restored
to its initial compressed condition by the follow-
ing means: the cylinder 35 is itself mounted for
sliding movement within a tubular member 39
housed in the recess 6 of the lighter and the
member 39 is rotatable by means of an actuating
knob 49 rigid therewith. About the tube 39 there
ig freely mounted an externally threaded bush 41
engaging complementary threads formed over
part of the length of the cylindrical recess 6. The
bush &1 is provided with a diametrically extend-
ing cross-pin 42 which extends through a dia-
metrically-opposed pair of longitudinal grooves
43, 43’, formed in the wall of the tube 39. It
will readily be seen that if the tube 39 is rotated
by means of knob 40, the bush 41 is moved in
rotation by the rod 42 and is forced up through
the recess 6 as a result of its threaded engage~
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ment therewith, thereby pushing the cylinder 35
upwards through the action .of the rod:42. upon,
which the boss 38 provided at, the bottom of cyl-:
inder .35 bears.  In order -to facilitate.flint re-
placement,; the flint. is connected with the, rod
33 by a. small rubber tube 44.. When the flint is
worn out to such a great extent that the rod 34
projects into the bushing 31 the rubber:tube will,
be forced back by the bushing and pushed back
along. the rod 34, as clearly shown in Fig. 3. .

From the bottom face of the lighter body I,
upwardly -extending bores 4%, 45’ are formed
around the central recess 6, to serve as a maga-
zine for storing spare flint elements. . These bores-
are sealed by a common resilient metal disc 46.

It may be seen from the above disclosure that
my improved. lighter possesses the. outstanding,
advantage of operating without requiring ihe
provision of any auxiliary fuel, such ag petrol or
gas, or the like. - Windy. conditions which gen-
erally-are a great source of trouble for -conven-
tional lighters when used outdoors, in no way dis-
turb’ proper operation: of the lighter -of my in-
vention. It furthermore makes it possible to light
a cigarette without. having.toinhale and even
without- having to place the cigaretie in one’s.
mouth during . the: lighting operation. . Finally,
the improved mounting of the friction wheel and
the flint results in a perfeetly. smooth operation
of this device, which only may. be compared in
this respect to high precision.mechanisms.. -

It will of course be understood that an improved
lighter . constructed. according . to- my invention
may be supplied with any suitable automatic ac~.
tuating device of conventionally used type, where-
in rotation of the abrasive wheel may be caused
by action of a preliminary cocked spring, or the
like. : ‘ il :

It is to be understood that my invention is not
restricted to the exemplary- embodiment and to
the constructional, details -thereof -as-illustrated
and described; and modifications may: be:made
within its scope as defined by thie ensuing claims.
Throughout the specification: and claims, the
word “flint” has for the sake of brevity been used:
to designate any suitable composition adapted,
upon frictional engagement with a. steel -friction
wheel, to:have a. great number of minute par-
ticles ripped off-its surface and.brought to an in-
candescent state by the heat generated. : Ferro-
cerium is.one well-known example of such: com-
positions. : L IR S B

What I claim is:

1. ‘A pocket lighter comprising a casing, walls
forming a substantially closed, flat cylindrical
chamber within said casing, a rotatable abrasive
wheel mounted in said chamber and dimensioned
to occupy substantially its whole volume, means
connected to said wheel and operable from the
exterior of the casing for rotating said wheel,
a flint positioned to bear on said wheel, means for
pressing said flint, against said wheel, a short
discharge duct opening in said chamber at a point
adjacent to the flint and disposed in substan-
tially tangential relation with said chamber to
receive the pyrophoric particles stripped by the
abrasive wheel from the flint, an enlarged out-
let provided on the outer end of said duct for
receiving the end of a cigarette with a snug fit,
a restricted conduit connecting said chamber with
the exterior at a point substantially opposite to
that of the discharge duct, whereby pyrophoric
particles may be drawn through said duct and
into said outlet without receiving an unrestricted
supply of air,
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ToL & povket Hekter aeedr‘dmg 16" claim
addpted to* the' use of Ainits 6f substantially in-
creased lerieth dorprising sprire miedns f
PIing tHe HiNt geainst the abidsive MWembs
a- substanbially’ cofistant préssiré,. said niea
compmsmg g relatively long spring, b
transmmmng the' pressure’ of said: spfing to’ the'
ﬁmt meéaris- for compréssing said Spring a/ncP

‘ 3 herekfy the expansmn of the speig is

whHole <by successwe sma& mcreménts equal fco'
bhé sald lfrmt;ed‘ expaﬁsmn sﬁroke the tmal per-'

displaced ds & whole bemg substantla«lly ecfual to
the letigth of the'flitit,

3i A pocket- lighter ag ini claini 1 whHersin gaid
COnStarit; -pressuie’ Hint dpplying meany comprise

4 oylitidrical recess formed in said éasing con-

nected with said chHamber through: g restricted

flifit-giiiding neck portien and Gpeding &gt it
outér end at the BHase of said cdsiig, a cylinder
meniber sherter than $8id recesy ifi” axial extent:

anid axially’ HOVALLE therein, a Hitit-actusting
rod- projectitig into said eylindst through:as guid=
ing'ap “ture fopied 1n the cylindet top 'and sup~
port -afifAu I ‘within said: ¢ylitider;
comparatively long shring’ act
against- tHe Bottewm of said: cylinder and: at: its
MNEY erid- Sgdinst thet udder side of said fldrge,
tHe' N6l efid! of said rod erigagitis the outei end

of sdid” fifit unider the pressurs exerted by said:

SPring, whereby expaxsion” of said spring is re-
stEicted vy aputment of said: Aunge against the
top* 6 siid cylindey, arig: BissAs for Bodily shift-
ing, said cylinder with said spring therein.in-
Wards by an amount eqluvalent to the dlfferehce
1ts expanded cond;tlon arter the aniount of weay
of: said: flint has caused such: abutmeant.

4i A& pocket lighter ag in" claim I wherein sdid
cotistantpressure flint d4pplying means comprises
4 cylindricdl recess it said easing, a cylinder

shorter inv aXisl extent than' saig recess dxially

mdovable therein; o spring in said cylindey actlng
at its: outeér end agdinst the cylinder” bottom,. a

flint~actudting: rod- extending into said cylmder
through an-aperture’in the inner eng thereof and:
having ar flange in“said cylindey serving ag abut=
ment for the inner end of said spring, said Hange

1,

g at its’ outer end

20°

25

Y 40

50°

8

*the: fop 6P Stid cylitider fo. festEict: ex~

; i of Seid! sprlng, & tabular meniber inter—
posed Befweeri: said' cylinder and: said. recass and
freely fotatable with Fespect thereto, an outward-
1y thréedded! rinig surrounding: said: tubular mem-
Ber for frés rotation fhereon: ehgaging comple-
Hetitary” intérial thieads in' said recess, g dig-
nietrig c¥oss=pin 4cross said ring engaging longi-
tudindl grooves: ifi said tithular meémber, a hemi-

0! spliericHl Boss: deperding from the outer side of

the eylinder bottond dnd: engaging said cross pin,
whereby rotation of said: tibular fember will

© cauvse'axial displdcemient of said riflg up angd dowid

said redess; and an’extertislly arranged actusting

i knob+rigid! ifi rotdfion: with saigi tubilar niember;

5. A pocket lighter as in claimi 1 {6' whefein
said’ fint-applyite meary comprises a cylinidrical
récess fofied in’ said: dasiny’ contiedting with: said
chamber” through a restricted Aint=guidihg and
centeritig’ neck- pottion, censtant-pressure Aint
actuatmg SEring” means in-said recess’ including
- flintegetuating rod spring-pressed: at it§ outes
end-and’ abuitidely engaging o it at-its: {nHer
end, 4 sleeve of rubber:like msterisy réleasably
connectmg the ddjaeent ends: of said it and
said rod; and a shouldered: fint-guiding: bushing:
having a smaller diameter section seated. in:sgid
neck’ portion and & larger didriteter sectionin said
recess, said Hint adapted to extend through: said

0 bushmg to'be guided and centered: thereby,. and

the outer end’ of theé' pevforation in said larger~
dwameter bush1n9r séctioni’ beirig otitwardly flared
S0’ as to*push: Pack said rubber sleeve upén said
sleeve renehing said Bushing,

WILLIAM. 0’ALTON.
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