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ABSTRACT: A tobacco smoke ?lter is provided for at 
tachment to one end of a tobacco rod. The ?lter includes va 
pair of capsule—like cylindrical sections, each section having 
an upstream-facing open end and a downstream-facing closed 
end, the latter end having formed therein an axially-aligned 
hole. The sections are arranged in a partially telescoping rela 
tion with the closed ends thereof in longitudinally spaced rela 
tion and de?ning the end limits of an elongated cavity. 
Disposed within the cavity is a valve member biased to assume 
a hole-closing position with respect to the closed end of the 
upstream telescoping section. The valve member automati 
cally moves to a hole-uncovering position upon a predeter 
mined suction being applied to the downstream end of the 
?lter. When the valve member is in its hole-uncovering posi 
tion, the smoke is permitted to ?ow at a high velocity out 
wardly past the valve member and impinges against a cavity 
forming surface and e?‘ects deposition thereon of liquid and 
solid smoke particles. 
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MECHANICAL TOBACCO SMOKE FILTER 

This is a continuation of application Ser. No. 755,060, ?led 
Aug. 26, 1968, now abandoned. 

BACKGROUND OF THE INVENTION 

Considerable effort has heretofore been expended in vari~ 
ous attempts to develop a practical ?lter which would‘remove 
the liquid and solid smoke particles by utilizing the 
aerodynamics of the smoke stream so as to produce a smoke 
impingement effect. Although some encouraging results have 
been achieved with prior ?lters utilizing this phenomenon, 
such ?lters, however, have been plagued with production 
costs and operational problems and thus have not been 
generally accepted by the tobacco industry and the smoking 
public. The problems involving production costs arise to a 
large extent from the utilization of extremely small holes 
and/or tubes which were required to be precisely sized and 
located so as to effect the increased acceleration of the smoke 
velocity at certain locations within the ?lter. The operational 
problems, on the other hand, were caused by the extremely 
small holes and tubes becoming readily clogged or plugged 
shortly after the smoking had begun and thus producing a hard 
draw or high pressure drop across the ?lter. 

SUMMARY OF THE lNVENTlON 

Thus, it is an object of this invention to provide an impinge 
ment type smoke ?lter which does not require the utilization 
of a plurality of extremely small holes and/or tubes to impart a 
high velocity to the smoke flow. 
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It is a further object of this invention to provide an impinge- I 
ment type smoke ?lter which is of simple, inexpensive con 
struction, effective in operation, and may be readily assem 
bled by mechanical means, the function and operation of 
which are well known in the cigarette-making art. 

It is a still further object of this invention to provide an 
impingement type smoke ?lter which may be readily adapted 
for use in cigarettes, cigars, pipe stems, or detachable 
cigaratte and cigar holders. 

It is a still further object of this invention to provide an 
impingement type ?lter which maintains a substantially con 
stant pressure drop thereacross notwithstanding the smoking 
rate. 

It is a still further object of this invention to provide an 
impingement type ?lter embodying an absorbent mass 
wherein the ef?ciency of the latter is materially increased. 

Further and additional objects will appear from the descrip 
tion, accompanying drawings, and appended claims. 

in accordance with one embodiment of this invention an 
impingement type smoke ?lter is provided which includes a 
pair of capsule-like cylindrical sections having upstream-fac 
ing open ends and downstream-facing closed ends. The closed 
end of each section is provided with a centrally disposed hole. 
The sections are arranged in a partial telescoping relation with 
the open end of the upstream section being af?xed to one end 
of a tobacco rod. The closed ends of the telescoping sections 
de?ne the end limits of an elongated cavity. Disposed within 
the cavity is a valve member which is biased to overlie and 
close off the hole formed in the closed end of the upstream 
section. When a predetermined suction is applied to the 
downstream end of the ?lter, the valve member will automati 
cally move to a hole-open position whereby smoke will pass 
therethrough and then outwardly past said valve member at a 
high velocity and impinge against a cavity-forming surface 
causing liquid and/or solid particles entrained in the smoke to 
be deposited thereon. 

DESCRIPTION 

For a more complete understanding of the invention 
reference should be made to the drawings wherein: 

FIG. 1 is a side elevational view of a ?lter cigarette embody 
ing a preferred form of improved ?lter, the latter being shown 
in longitudinal section. 
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FIG. 2 is similar to FIG. 1, but showing the component parts 

of the ?lter in exploded relation. 
FIG. 3 is similar to FIG. 1, but showing a modi?ed fonn of 

the improved ?lter adapted to be detachably connected-to one 
end ofa tobacco rod. 

Referring now to the drawings and more particularly to FIG. 
1, a ?lter cigarette 10 is shown which embodies a preferred 
form of the improved impingement ?lter ll. The ?lter is af 
?xed to one end of a tobacco rod 12, the latter comprisingia 
core ‘13 of compacted shreds of blended tobacco, which is en 
compassed by a sleeve 14 of suitable cigarette paper. 

Filter 11 in the illustrated embodiment includes a pair of 
capsule-like cylindrical sections 15 and 16. The sections are of 
like con?guration and each includes an upstream-facing open 
end 150 or 160 and a downstream-facing rounded closed end 
15b or 16b. The closed end in each instance is provided withia 
centrally disposed opening 15c or .l6c which may vary ‘in 
diameter size from approximately .03 1 inches to approximate 
ly .125 inches. The sections 15 and 16, if desired, may be 
formed from conventional plastic, double zero size medicinal 
capsule components. However, said sections also may be 
formed from other types of material such as foil, wax im 
pregnated paper, etc. ' 

The ‘sections Y15 and 16 are arranged in partial telescoping 
relation; that is to say the closed end 15b of the upstream sec 
tion-1'5 is inserted approximately .250 inches into the open 
end ‘16a of the downstream section 16. By reason of this ar 
rangement, an elongated cavity 17 is formed which "is 
delimited by the closed ends 15b and 16b and the cylindrical 
wall 16d of section 16. ' 

Positioned within cavity 17 is'a valve member'l8, which'in 
‘the illustrated embodiment is in the form of a conventional 
plastic, single zero size capsule component. Other types'of 
valve members may be used, if desired, in place of the one“ 
lustrated. Valve member 18 is biased by a resilient piece 20 ‘so 
that the open-end 18a of member 18 overlies and closes off 
hole ‘15c formed in the closed end l5b-of the section .15. The 
downstream end 18b of member 18 is closed and is engaged by 
the resilient piece 20. ' 

The'resilient piece -20 may be formed ofa suitable porous 
material such as sponge latex, or it may'take the‘form of a 
spring. v'In any case, the resilient piece 20 should be so'con 
structed asto permit the smoke to pass from the cavity- 17, 
through the porous material and out through the hole 16c 
formed in the closed end 16b of section‘l6. The spring tension 
exerted by piece 20 on‘ valve member 18 shall be such‘that- the 
latter will move to its hole~opening position when the pressure 
differential is approximately Z-‘k inches of H20. ' 
vOnce the valve member has assumed its open position, the 

smoke ‘will flow through hole 150 andthen outwardly around 
theportionofthe-member l8 de?ning'the open end-thereof. 
Because the movement of the valve member is only a short 
distance, the annular opening, formed between the open end 
of-the‘valve member l8 and the closed‘end 15b of section 15 
and through which the smoke must pass, is -very .narrow, 
thereby resulting in the velocity of the smoke ‘passing 
therethrough'being materially increased. ln-vview of the thigh 
velocity'of the emitted smoke, the latter is‘ caused'to impinge 
againsttthe interior'surfaceof section portion 16d whereupon 
the liquid and/or solid particles entrained in the smoke are 
deposited thereon, prior to the smoke passing outthrough 
hole l6c. - ‘ 

Because of the movement of the valve member and the-‘fact 
that'the shape of the ori?ce or passageway through which the 
smoke istcaused to flow is annular, there is no clogging or 
plugging up‘ of the passageway by the smokeparticles and¢thus » 
no signi?cant change occurs in the pressure drop across the 
?lter. Furthermore, the resilient piece 20 assures'that-jthe 
passageway ‘maintains the proper dimension ‘in -order_:to 
produce desired smoke velocity. Thus, ‘the need for ‘small 
holes or tubes to attain the desired velocity is avoided. . . ._ 

If desired, an absorbent porous plug (e.g. Estron ?bers)r2l 
may be inserted within the open‘end of section 15 so as'toibe 
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' disposed between the closed end 15b and the end of the tobac 
co‘rod 12. Prior to valve member 18 being moved to'i'ts open 

. position, the smoke accumulates within section 15 and'thus, 
the smoke more effectively permeates or is entrapped within 
the absorbent plug 21 enhancing the filtering efficiency 
thereof. _ . ' 

The capsule-like sections 15 and 16 are frictionally retained 
in their assembled relation and in turn are af?xed to the ad 
jacent end of the tobacco rod by a sleeve 22 of tipping paper 
or the like. ' > > 

In the modi?ed form 100 of the ?lter shown in FIG. 3, no 
sleeve is required to af?x the sections to the end of the tobac 
co rod. To facilitate assembly of the ?lter 100 on the end of 
the tobacco rod or cigarette, the open end 115a of the cap 

~ sule-like section 115 is ?ared outwardly a slight amount as 
i seen in FIG. 3. To retain the two sections 115 and 116 in par 
tial telescoping relation, the latter may be partially over 

' wrapped by a sleeve 123 of suitable material such as paper or 
?lm. . 

Thus, it will be seen that an impingement type filter has 
been provided which‘is ‘formed of a few inexpensive parts, isv 

‘simple to assemble and is effective in removing liquid and 
solid particles from ‘the smoke. The improved ?lter does not 
require a plurality of small carefully shaped and located holes 
or tubes through which the vsmoke is required to ?ow. The im 

‘ proved ?lter maintains a substantially uniform pressure drop 
thereacross‘ regardless of the rate of ‘smoking; 
'Iclaim: ' '_ ' - _ 

1. A smoke ?lter adapted to be af?xed to one end of a 
tobacco rod, said ?lter comprising an upstream hollow vcylin~ 
drical'ly shaped section and a downstream hollow cylindrically 
shaped section, said sections being arranged in partial 

’ telescoping relation, each section having anupstream-facing 
open end and a downstream-facing closed end, each closed 
end being provided with an aperture through which, smoke 
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from the lighted tobacco rod- is caused to ?ow upon a 
' predetermined suction being exerted on the downstream end 
of the ?lter, the closed ends of said sections being in longitu 
dinally spaced relation and defining the end limits of an elon 
gated vcavity; and a valve member and a resilient, porous 
’material bias means disposed within said cavity, said valve 
member being biased by said bias means to assume a closed 
position with respect to the closed end aperture formed in said 
upstream section, said valve member assuming an aperture 
open position upon said predetermined suction being exerted 
on said ?lter downstream end, and cooperating with the ad 

’ jacent closed end of said upstream section to form a narrow 

15 

20 

25 

passageway through which the smoke ?ows at a high velocity 
and impinges against a cavity-forming surface and deposits 
thereon liquid and solid particles entrained in the smoke, and 
the smoke thereafter passing through the pores of said bias 
means. 

2. The smoke ?lter of claim 1 wherein each telescoping sec 
' tion has a capsule-like con?guration and the closed end 
thereof is substantially hemispherical. - 

3. The smoke ?lter of claim 1 wherein said bias means is 
disposed intermediate said valve member and the closed end 
of‘ the downstream section and exerts a predetermined bias on 
said valve member. 
_ 4. The smoke ?lter of claim 1 including a mass of absorbent . 

?lter material disposed within the open end of said upstream 
' section and adjacent the closed end of said upstream section, 
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the smoke passing through said mass prior to passing through 
the aperture in said upstream section closed erid. 

5. The smoke ?lter of claim 1 wherein the portion of said 
upstream section delimiting the open end thereof is outwardly 

4 flared so as to facilitate insertion of an end of the tobacco rod 
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into the upstream section open end. 


