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The present.invention relates to lighters. and
more pc,rtlcula,rly to pocket. hghters of the type
employing & liguid fuel and a friction means for
producing sparks to ignite the fuel; operation -of
said. device being automatmally accomplished by
manual manipulation of a sitigle component

The principal object of ‘this “invention is to
provide a pocket. llghter of the type descmbed ‘of
novel and improved. constructmn, wherein at.each
operation thereof, a. Supply_of fuel is automatlc-
ally. transferred to flame’ Dbosition.

Another .object: thereof "is. to. provide a lighter
of the character rnentmned of ‘novel and. im-~
proved oonstructlo"x wmcn requiles no: burnmff
wick. :

A further object of this invention is.to provide
a. novel and . improved llghter of .the class sgt
forfh, which is simple to use and . efficient’ in ac-
complishing the purposes. for which it is oemgned

Other .objects’ ‘and advantages will. ‘become
manifest as this disclosure’ proceeds

In the accompanying orawmgs forming a part
of thlS application, similar -characters, of refer-
ence indicate. correspondmg parts.in all bhe views.

Fig. 1 is 8 peispéctive view of a lighter e‘nbody~
ingthe teachmgs of the present invention.

Fig. 2 is a section taken at lines. 2—2 in Fig. L.

Fig. 3154 plan view. of Fig: 1.

"Fig. 418 an enlarged, sectlonal view .taken .at
lines 4—4 in"Fig. 2. Th:ls is when the llghter is
i “rest” condition, -
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Fig. 5 is a similar view when the lighter isdn

operatlon

Fig. 6.is a fragmentary sectlonal view. taken at
lines 6——-6 in Fig. 3.

Fig. 7 ‘is an_enlarged fragmentary .sectional
view of a modified structure’to be substltuted Jor
varlous components ‘appearing in Figs. 4 and 5.

CWig 819 a view similar to Fig. 2, slwowmg a
modified embodiment of thls mventmn :

In the drawings, the numeral 15, indicates gen-

a1 outer -casing, whose’ end i5isa Separate mem-
her t0 enable the device to be assembled A smgle
piece of material is cut out from the oppos1te end
18”7 of said outer casmg i5, and from the adgacent
walls thereof to peérmit the mner casing {6, to
slide’ horlzontally w1th1n the outer casing “18,
against the'action-of the compressmn springs 17,
which normally mamtams the inner casing {8
against the 1nter1or Wall of ¢ nd. 5", The respec-
tive ends of said sprmgs & -are‘shown mounted in
cup elements 18 and l!l Wh ch extend in Juxta-

respectlvely

<The inner-casing - IG contacts the ﬂoor of the 55

_extends

2

outer casing {5, and is-of less height than said
outer casing. A shutter-member: 26 secured atop
the inner:casing,-is-.adapted, when :the device:is
ab rest: condltlo - Ho- close:the ‘flame hole 21 and
the apertur 2; of the: outer ‘casing 18, ‘Within
the’ olter ¢ 15 -and, extendmg from the: top
of the-inner ea ng 18,-is & flame .cup, iindicated
generally by the numeral 23;:and :also’a. pyro-
phoric element-24-whieh is in frictional -contact
with-the rough periphery.of a rotatably. mounted
whfeeljs, on-whose axis a:gear 28 is in operative
engagement - with the:rack 271 fixed to the:outer
casing :£§. - cb: of:said rack and gear, and
the contact o said hutter-with-the-outer casing
afford a :good- 1g-£it bet\xm ,en the 1nner and
outetr casings 15 and 46.--

It s evident from the -drawings; that the ﬁame
cup 23 is-posil qels ner-casing .86, inter-

remate the;p ropho c element 24,-and the.shut-
te1 member g the latter nearest the-end 15’.
Movement of ner casing - IE toward. end :1§’

, should be l1m1ted toisuch

nos1t10n where the flame:cup:.23:is-in: alignment
w1th the. ﬂame hole 2 L;<when of course;-apertures
22 .and sa1d ﬂame hole are free of the shutter
member 29 CR S

A feature of :this: lnventmn is the automatxc
transportatmn of -a-supply -of sliquid  fuel up- into
the flame:e 3;-t0-be-burned; .at ‘every.opera-
tion -of the :lig] This -is-.acecomplished by @
pump.means T mechanism, different-types
of - which are herein set-forth;-which :are: auto-
ma cally set into,operation. upon relatwe move-
t-of the casings: 15 and 16.
-»The inhing. casmg 18, either houses a- separate
fuel tank as 28, in Fig. 8, or it itself serves as the
tank for-fuel-as-in Fig: 2. From :the . bo+tom
region of ~the-tank in’.each, embodlment ‘there
T member 29 of relatlvely small
oned Wlthln the tank and EX-

The unper end of sald
d at at 38 and prov1ded

'I‘he Plats . 287 is: of
the counterbore 30, ‘When
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the lighter is not in use, the plate 28’ will contact
flame cup guide element 31, and said element will
act valve-like to close the series of apertures 33
at the bottom of the wall of the flame cup 23, and
the relative position of these elements will be so
maintained due to the action of the spring 82.

The open top of the flame cup is spanned by a
metal mesh or gauze member 24, An absorbent
element may be housed within the flame cup £3,
as at &3, and extends from above the holes 33, to
8 little below the gauze member 24. . Said flame
cup abt its upper extremity, carries a flange 38
extending from ifts body, from which flange ex~
tend in opposite directions the cam follower arms
358. These arms are respectively in sliding con-
tact with the downwardly sloping edge of the
cam members 37, which are fixed on the inner
walls of the-outer casing (5. It is to be noted
that the cross section of the shutter member 26,
need be H-shaped in the embodiment illustrated,
in order to clear said cam members 37 (see Fig.
6)." Also note that the diameter of the flange 38,
exceeds that of the tube 28.

In the embodiment illustrated in Fig. 2, the
tube 29, is vertically slidably mounted with re-
spect to the inner casing 18, and carries a pump
means at its lower end, indicated generally by the
numeral 39. -Referring to Figs. 4 and 5, the nu-
meral 49 designates a piston having a central
hole therethrough communicative with the-bore
29’ of the tube 28, which piston is carried at the

bottom end of said tube. Said piston is within
3 cylinder element 41, slidably mounted on said
tube 38. A collar 42, fixed about said tube serves
as a seat for the compression spring 43 which
acts against the cylinder member 41,
end of an elongated compression spririg 44 is
secured to the underside of the piston member
48. This spring extends directly below the piston
member and serves to ralse the piston member
above the floor of the inner casing 18:

In the lighter of Fig. 2, which shows same in
condition when not in use, the inner casing 18, is
positioned in contact with cuter casing end 5",
The flame hole and the apertures 22 are closed
by the shutter 28." The flame cup 28 is in its up-
permost position with respect to the tube §9, so
maintained by the spring 82, whereby plate 23’
is up against flame cup guide 3{, and holes &2
are closed. Due to action of spring 44, tube 28
ig-in its raised position with respect to the inner
casing 1§, and the bottom open end of the cyl-
inder- 41, is a little off the bottom of the fuel
container, which here is the inner casing 16, Due
to spring 43, piston 40 is near the top of the
cylinder member 4f. This condition is set forth
in Fig. 4. ‘

In operation, the lighter is taken in hand.
With-the thumb, the user pushes the inner cas-
ing 16 towards end {5’ against action of the
springs {1 which are thus compressed. During
such relative movement of the casing members
18 and 18, gear 26 will be rotated by its engage-
ment with rack 27, Of course, the friction wheel
will eause sparking to occur by its rubbing con-
tact with the pyrophoric element 24. Simulta-
neously the action of cams 87, will cause the flame
cup 238 to be pushed downward intoe the counter-~
bore 30, making the interior of said flame cup
communicative with the said counterbore through
the apertures 33. Upon further downward move-

ment caused by the action of said cams 31, when

flange 38 contacts the tube 28, “said tube will
be pushed downward into the tank 18, whereby
cylinder member 44 will contact the floor of said
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tank £6. The springs 43 and 44 will be stressed, and
the piston 40 will move downward while the cyl-
inder is at rest, whereby fuel (not shown) which
is pocketed within the cylinder member 44, will
rise up into tube 29, and thence into the counter-
bore 36. Then, after the impact of the fuel is
deadened materially against the bottom 23 of
the flame cup 23, such fuel will enter the flame
cup through the series of holes 33, seep through
and about the loosely arranged absorbent mass
38, and become ignited by the spark from element
24.

The flame of the burning fuel will be only above
the gauze member 24, part within the outer cas-
ing 15, and part out through the flame hole 2f.
This hole 21 at the remote end of the manipula-
tion of the casing 86, will be in alignment with
the fame cup 23. Part of the flame issuing from
the flame cup 28, being within the outer casing -
8, and ventilation holes 22 being at flame posi-
tion, a wind guard is thus provided for protec-
tion of the flame. The: relative position of the
various components of the device when operated
are substantially shown in-Fig. b.

When. the user has no further use for the

-~ flame, the thumb hold on the inner casing {6

is released, whereupon the various components
of the device will automatically assume rest posi-
tion due to the action of the springs included in
the device, the flame will become extinguished
due to exclusion of air, and any unburnt.fuel
which was raised, will be sucked back down into
the tank, except what may remain absorbed in
mass 25, if the latter is included. = The actual
amount of fuel automatically raised at each op-
eration of the device need be very small, a few
drops at most. 'The dimension of the pump ele-
ments should be so designed that only such small
quantity be raised. If desired, it is evident that
thelighter may be provided with an ordinary wick
in place of the absorbent mass 85 .and the gauze
member 34, in which instance the wick would
fill the mouth and-extend slightly upward from
the fuel cup 23. Such structure is easily under-
stood without any further illustration.

In place of the pump structure 39, it is sug-
gested to use a rubber cup element 45, as in
Fig. 7. Such cup is secured to the bottom end
of the tube 28, and is communicative with the
bore of said tube. The operation thereof is ob~-
vicus. A spring 4§, having the same function as
spring 44, is 1ncluded

In the modified form of lighter as in Fig. 8,
it is to be noted, that the pyrophoric .element
24’ is in direct frictional contact with a steel ele-
ment having a rough surface 4T. This element
is secured to the.ceiling of the outer casing 5.
The fuel tank is .a rubber sac 28, provided with
a vent valve indicated diagrammatically at 48.
A bell-crank is pivotally mounted to the inner.
casing at 49, whereby its arm 50 may compress
sac 23, when the arm 51 of said bell crank 52,
is sh1fted by action of a cam 53 mounted on the
wall of the outer casing 15. Said cam is so de-
signed that the sac 28 will be compressed g defi-
nite amount to- effect. lifting of fuel up through
tube 54, which is akin tube 29, but is fixed with
respect to the inner casing 16. ‘The operation
of this embodiment is obvious in view of ex-
planations already herein set forth. :

The manner of mounting the pyrophoric ele-
ments 24 and 24’ may be as is well known, by
use of a tube fixedly extending through the inner-
casing, and housing a spring 55 to create pres- -
sure contact of the pyrophoric element extending
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from the top of said tube 56, with the roughed
elements 25 or 47. Serew 57 is brovided for regu-
lation of such pressure. Alsg in empirical man-
ner, openings having remgvable plugs may be
provided for access to fill the fuel tanks, with
registerable holes in. the outer casing to gain
access to manipulate such plugs. In the embodi-
ment of Pig. 2, such plug is- designated by the
numergl. 58, and the "holés’in the outer casing
by 59 and 9. i '

In Figs. 4 and 5, the numeral 61 is a conical
collar ‘carried on the tube.29, and 62 indicates
a seat for said collar, secured: to the Inner. casing

16, to provide against seepage when the lighter

is not in use:

In Fig. 8, the numeral 63 indicates an indenta-.

tion in the wall of the inner. casing 16, to clear
the cam B53. : ‘

This. invention is, eapable of numerous forms
and various applications without departing from
the. essential features herein- disclosed. It 1is
therefore intended that. the patent shalt cover
all patentable novelty herein set-forth; reference

6

sition; a pyrophoric element cariied on the inner
casing, a roughened element in frictional contact
with the pyrophoric element, adapted upon move-
ment of the casings with respect to each other, to
cause the emission of sparks from the pyrophoric

“-element, & tube positioned within the fuel space
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being had to following elaims rather . than to the .

specific embodiments.- herein. which: -are: merely
illustrative of the teachings. of this invention; to
indicate the scope . of this-invention:
I .claim: 5
1.-In a lighter of the character deseribed; the

combination of & tank adepted te: house: lguid:

fuel, a pyropherie-element; means to cause sparks
to issue from the pyrophoric element, = relatively
small flame lamp cut; positioned in. the region of
sald sparks, a tube-extending from the bottom:

region of the tank-and-communicstive with said.

flame cup; said tube being movably mounted with
respect to the: tank, a pump-means to transport

a supply of fyel from the tank up through: said
tube.and into; the flame cup; eomprising a- mesns - 10

carried. on-the. tube-affording an open-mouthed
collapsible; chamber communicative: with.  said

tube;, the mouth of said.chamber facing & wall

of -the tank and adapted upon downward move-
ment of the tube, to contact the wall of the
tank, spring means;to maintain the: tube in raised
position and the mouth of the chamber spaced
from the wall of the tank while the lighter is
in rest condition; said means earried on the tibe,
upon further dewnward: movement; off ‘said tube
after the mouth of said chamber  contacts. the.
wall of the tank, being adapted te: automatically
decrease the capacity of said chiamber; said spring
means being also adapted to restore the chamber
to its initial capacity upon upward movement
of the tube, means to automatically operate the
pump means at each operation of the spark
causing means, whereby: fuel: transported into
the flame cup is ignited by said sparks, and s
means movably mounted on said tank, adapted
upon manipulation thereof from rest position, to
actuate the spark causing means; the pump op-
erating means being adapted to lower the tube
upon movement of the manipulatable member
from rest position, whereby the mouth of said
chamber contacts the wall of the tank and the
capacity of sald chamber is decreased, thus fore-
ing fuel cached within the chamber up through
the said tube and into the.flame cup.

2. In g lighter of the character described, the
combination with an outer casing having a flame
hole, of a relatively smaller inner ‘casing move-
ably mounted within the outer casing, adapted to
house lquid fuel therein, means to afford relative
movement of the casings, spring means to main-
tain the casings in'a predetermined relative po-
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within the inner casing and extending from near
the bottom region of the fuel space and through
the wall of the inner casing up inte the space be~

-tween the casings to a plane below the path of

said sparks; the upper portion of said tube being-
cotnterbored, g flame cup having openings at its:
upper:-end,. longitudinally slidable within  sgid
counterbore; said tube having an inward flangeat:
its remote upper end and said fiame cup-having-
an eutward flange positioned within the countsr--
bore and adapted to rest against the inward flange

of the tube, whereby said tube and flame CUp are

maintained in telescopically siidable: relation;. &
spring within: the counterbore adapted to-main.

tain said flanges in contact to seal the upper end

of said tube against seepage of fuel when the:
lighter is not in use; sald ecup having an aperture:
in ibs wall whereby the interior of the. cup ismade:
communicative with the tube: when' the-cup:is

vressed-inte ' the. counterbore downwardly; said
inward flange of the tube being adaptad to close

said aperture: in the fame cup when the flanges.
are’in contact; said fame cup extending through:
the opening of the inward flange and: ity rim-ex-

tending within the region -of said: sparks, and

means to transport fuel fromthe fuel space within

the inner casing up through the tube and into the:
flame cup;, upon movement: of ‘the inmer ‘casing

with. respect. to: the' outer casing in ote direction,
means tormove the flame: cup. downwardly in the
counterbore upon: movement of; the inner casing’
in:gajd divection; sald; means being adapted: to:
return said flanges to -contact: relation and. to:
cause the sucking of fuel remaining in the' flame

cup: back into the fuel space in the inner casing

upon-movement of the inner easing in the oppo~

site divection; the flame cup being at fame hole

position upon the initial movement of the irinet

casing. : ‘

2. A lighter a5 defined in claim 2, including ‘a’
fiame hole shiutter carried” on the inner casing,
Dbositioned to close said fame -hole when the cas-
Ings are in initial rest position; and to- uncover:
said flame when the relative-position of sald cag--
ings is altered.

4 A lighter ag defined. i clain 2, whersin the..
tube “is moveably mounted with- respect’ to the
inner casing, and wherein the pumping means
ecomprises a piston carried at the bottom of said
tube, having a bore communicative with the in-
terior of said tube and the fuel, an open-mouthed
cylinder slidahly carried by.the tube, having the
piston positioned therein, spring means to main-
tain the mouth. of the ecylinder spaced from the
wall of the inner casing, and to maintain the
position of the piston within the cylinder away
irom said mouth, and t0 maintain the tube in a
raised position, while the lighter is in rest con-
dition, s cam carried on the interior of the outer
casing, an arm extending from the flame cup in
sliding - contact with said ‘cam; whereby upon
movement of the inner casing with respect to
the outer casing, the flame cup will be pushed into
the counterbore and:the tube will be slid down-
ward into the inner casing, and whereby the
mouth of the cylinder will contact the wall of the
tank, and the piston is slid downward towards the
mouth of the cylinder, thus forcing fuel cached
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within the cylinder up through the tube and into
the Aame cup.

B, ‘A lighter as defined in claim 1, mclucung a
valve means interposed between the tube and the
flame cup, adapted to remain in closed condition
while the lighter is in rest condition and adapted
to automatically open to make the tube and flame
cup communicative upon movement of the
manipulatable member from rest position.

- 8. In a lighter of the character descriked, the
combination of a tank adapted to house a liquid
fuel, a pyrophoric element, means to cause sparks
to issue from the pyrophoric element, a relatively
small flame cup positioned in the region of said
sparks, a tube extending from the bottom region
of -the tank -and communicative with said flame
cup, a pump means to transport a supply of fuel
from the tenk up through said tube and into the
flame cup, means to automatically operate the

pump means ab each operation of the spark caus-.

ing ‘means, whereby - fuel fransported intc the
flame cup is ignited by said sparks, and a-means
moveably mounted on said tank, adapted upon
manipulation thereof from rest position, to ac-

tuate the spark causing means; said tube being o

moveably mounted with respect to the tank, and
the pumping means comprises a piston carried on
the bottom of said tube having a bore communi-
cative with the interior of said tube and tank, an
open-~mouthed eylinder slidably carried by  the
tube, having the piston positioned therein, spring
means to maintain the mouth. of the cylinder
spaced from the wall of the tank and to main-

tain the position of the piston within the cylinder .

away from said mouth, and to maintain the tube

in a raised position, while ‘the lighter is in rest

- condition; the pump operating means being
adapted to Jower said tube upon movement of the
menipulatable member from rest position, where-
py the mouth of the cylinder contacts the wall of
the tank, and the piston is slid towards the mouth
of the cylinder thus forcing fuel cached within
the cylinder up through the tube and into the
flame cup.

7. A lighter as deﬁned in claim 6, including 2
valve means interposed between the tube and
flame cup, adapted to remain in closed condition
while the lighter is in rest condition, and adapt-
ed to automatically open e make the tube and
flame cup communicative upon movement of the
manipulatable member from rest position. -

8. A lighter as defined in ¢laim 2, wherein the
tube is movably mounted with respect to the in-

8 -
ner casing, and wherein the pumping means com-
prises an open-mouthed cup of resilient material
carried at the bottom of said tube; the inferior of

_ said resilient cup being communicative with the
tube, and spring means to maintain the mouth of
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said resilient cup spaced from the wall of the in-
ner casing and to maintain the tube inraised posi-
tion while the lighter is in rest condition, and

_including a cam carried on the interior of the

outer casing, an arm extending from the flame

cup. in sliding contact with said cam, whereby

upon initial movement of the inuner casing with-
in the outer casing, the flame cup will be nushed
into the counterbore and the tube will be moved
downwards into the inner casing, and whereby
the mouth of the resilient cup will contact the
wall of the inner casing and its volumefric. ca-
pacity is diminished, thus forcing fuel cached
within the res111ent cup up through the tube and
into the flame cup.

9. A lighter as defined in claim 2, including a
tank of resilient material for housing the fuel,
an air inlet valve mounted in the wall at the
top of said tank, and wherein is included a mov-
ably mounted tank-squeezing member, adapted
upon  movement thereof to squeeze the tank
whereby fuel is transported up through the tube
and into the flame cup; said squeezing member
having an element extending into the outer cas-
ing and a cam mounted on the outer casing;
said element of the squeezitiz member being in
sliding " contact with said: . cam, adapted upon
movement of the inner casing within the outer
casing, to shifi the squeezing member agdinst
the tank a predetermined range,

10. A lighter as defined in claim 1, including
a valve means interposed between the tube and
the flame cup, adapted to remain in closed con-
dition while the lighter is in rest condition, and

-adapted to automatically open to make the tube
and flame cup communicative upon movement of-

the mampulatable member from rest position.
AARON SHATKIN.
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