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TOBACCO TAR REMOVAL STRUCTURE 
Herbert A. Lebert, Millbrae, Calif, assignorto MacFarsi land, Aveyard & Company. Chicago, I., a corpora 

tion of Delaware 

Filed May 19, 1958, ser. No. 736,024 
6 Claims. (C. 131--201) . 

The present invention relates to tobacco smoking struc 
tures such as a cigarette and the like. More particularly, 
the present invention relates to a filter tip having a tar 
removal structure therein and an apparatus and a method? 
of manufacturing the same which tar removal structure 
is provided with a venturi passageway area so that the 
velocity of tobacco smoke. passing through the passage 
way area may be accelerated and heavy tars in the smoke 
may be removed from the smoke as a consequence of 
their impingement upon a barrier which confronts the 
downstream end of the venturi passageway" area. 
The majority of present day , filter-tip cigarettes use 

cellulose filaments in varied amounts with various binders 
and additives. However, in spite of the many" thousands 
of fine filaments, the filter tips still have considerable air 
space between the filaments for a %8” diameter filter tipº 
can be compressed into a V?” diameter rod or bundle, that 
is, a reduction in cross-sectional area from: approximately 
.07 square inch to .01 square inch or the equivalent of 
an air passage of approximately .06 square inch or %2” 
diameter. Such a large air passage is in marked contrast 
to the %2 inch or less orifice herein used to create high 
velocity-impingement tar collection. 

According to the present invention, a very important 
feature of the same involves the concept of manufactur 
ing the tar removal structure from strips of material such 
as paper and the like with certain of the strips being pre 
punched and with at least certain of the strips having an 
adhesive material applied to them so that when the strips 
of material are disposed in superimposed abutting rela 
tionship they will be connected together to form a lami 
nated strip of materia? whereupon the laminated strip 
of material is again punched to form tobacco tar removal 
structures. By virtue of this construction, the i tobacco 
tar removal structure cost for a filter tip can be main 
tained at a minimum. Furthermore, the filter tip cost for 
a cigarette can be substantially reduced since it is well 
known that cellulose which is the material most com 
monly used in filter-tip cigarettes is considerably more 
expensive than the paper-like materials and the like which 
are used in the formation of the tar removal structure 
for a cigarette to form a filter-tip - cigarette according to 
the features of the present invention. 

It is clear that conventional filter tips trap or collect 
such tar as they do stop by virtue of the maze: formed 
by the filaments and the circuitous path the smoke travels 
in passing along the length (approximately 946”) of the 
filter tip. 

In contrast to the above conventional filter tips, a length 
of laminated material comprised of layers of paper and 
the like are cut in such a manner that circular portions 
of the length of laminated material are punched out and 
since the length of laminated material is pre-punched, 
each of the circular portions which have been cut out is 
provided with critical sized: smoke. orifice or venturi as 
well as animpingement barrier spaced longitudinally from 
the downstream-end of the venturi... After the tobacco, tar 
removal structure: has: been formed: it is assembled. with 

5 
the smoke the velocity of the smoke is greatly increased. 

2 
a tubular filter tip sleeve as well as with a cigarette. When 
the filter tip cigarette is ignited and upon a suction force 
being applied to the open end of the sleeve, tobacco 
smoke may be drawn longitudinally through the cigarette 
and the filter tip and during the course of the travel of 

during the passage of the smoke through the tobaccor 
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tar removal structure with the heavy tars being impinged 
upon the impingement barrier prior to the smoke passing 
into the mouth of the smoker. According to the present invention, an important ob 

V jectis to form the critical sized smoke passage or venturi 
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in the tortuous smoke channel area so that the venturi will 
operate to speed up the smoke to a terrific velocity ex 
ceeding, e.g. 100 ft. per second so that the heavy (high 
temperature formed) tar molecules or particles will not 
be able to meander their way through the tortuous smoke 
channell'area, but will, instead, impinge against and come 
to rest on the paper-like barrier that confronts or stands 
in their high speed, straight line path from the venturi. 
The lighter weight aromatic, low temperature formed 
smoke particles or fractions which go to make up a safe, 
enjoyable smoke will change-their high speed straight line 
path in the barrier and thereby will be deflected away 
from the barrier through the channel area and out through 
the open end of the tube. 

In the past, expansion º cooling of tobacco smoke has 
been practiced and structures developed to attain this end 
have required an elongated expansion chamber for the 
smoke to expand which structure is conventional in the 
art. According to the present invention, the manufactur 
ing cost of the filter tip may be kept to a minimum since 
the expansion chamber is not required and the dimensions 
of the conventional filter º tip may remain substantially. 
umaltered despite the inclusion of the critical passage area 
in the filter tip. In fact, if it is desired, the over-all length 
of the filter tip may be reduced without interference with 
the tar removal operation of the filter tip. Another 
advantage of the present invention is that by manufactur 
ing the tar removal structure from: paper, the cost of the 
paper used in the tar removal structure will be substan 
tially reduced as compared to the cost of the cellulose 
used in the conventional filter tip. 

If the filter tip construction is manufactured with an 
orifice or venturi area, for example, equivalent to an 
.028”-030’’ diameter hole, all the tars regarded harmful 
by modern medical thinking will be deposited that is, 
impinged on the filter tip filaments and thereby removed 
from the tobacco smoke. 

According to the practice of still another principle of 
my invention, the smoke is strained to prevent longi 
tudinal movement of relatively large tobacco particles 
having a tendency to interfere with the longitudinal flow 
of the suction actuated smoke prior to the acceleration of 
the smoke whereupon the smoke stream is accelerated to 
increase theº velocity of the smoke stream by decreasing 
the cross-sectional area of the smoke stream and inping 
ing the high velocity smoke against a barrier confronting 
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the stream of smoke to remove the harmful tar particles 
from the smoke prior to the passage of the: smoke into 
the mouth of the smoker. 
Yet still another object of the present invention: is: to: 

provide a new and improved tobacco tar removal struc 
ture comprised of a series of disks and rings with oire of 
the disks being comprised of porous paper having, a high 
wet strength factor which disk comprises the impinge 
ment barrier, and permits the smoke to pass, therethrough 
after the harmful tars have been impinged-upon the fibers: 
of the disk. , . 

Other objects and features of the present invention will 
more fully become apparent: in view of the following: de 
tailed description, taken in conjunction with the accans 






