
-1- Apparatus and method for making grooves in tobacco-smoke filters. The
present invention relates to an apparatus and method' for making grooved
filters and more particularly for making grooves in a cigarette filter. In
the manufacture of cigarettes, most cigarettes are pro- vided with filter
devices on the end thereof to remove undesirable materials in the smoke
stream coming from the tobacco column during smoking. These filters, which
are attached to the tobacco column, come in different sizes and forms. Some
filters presently on the market include grooves therein which facilitate
by-passing of the smoke around the filter, provide means for mixing the
by-passed smoke stream with ventilating air, or provide means for allowing
only ventilating air to pass along the grooves. In the preparation of these
filters, various suggestions have been made as to means for making the
grooves.  U.S. Patent No. 3,804,695 teaches the use of a pair of parallel
rolls in pressure engagement defining a nip therebetween, one of the rolls
being provided with a circumferential or helical grooved surface so that,
as filter tow passes therethrough, permanent depressions are made along the
longitudinal dimensions of the tow.  U.S. Patent No. 4,149,546 teaches an
apparatus for making grooves in a cigarette filter wherein a filter rod is
moved in an arcuate path transverse to a heated forming means, the filter
rod being supported and conveyed for the relative movement at the periphery
of a drum-shaped inner rotor and the forming means comprises a heated
arcuate outer stator element or elements projecting    



-2- inwardly toward the rotor. In the present invention, it is recognized
that it is desirable to provide an apparatus for making grooves in a filter
rod. Furthermore, it is recognized that it is desirable to provide an
apparatus for making grooves in a filter rod at a relatively high rate of
production. Even further, it is recognized that it is desirable to provide
an apparatus for making filters of uniform quality. The present invention
advantageously provides an apparatus for making grooves in a filter rod
wherein, in a preferred embod- iment, filter rods are fed from a hopper to
a rotating cylinder or drum having grooves therein for receiving the filter
rods. The filter rods are then fed to a conveying device which is disposed
in a preferred arrangement in a vertical position wherein the rods move
downwardly past a device having a plurality of groove-forming heating
blades, the blades coming in groove-forming contact with the filter rods
passing thereby. Furthermore, if the filter rods are made from a cellulose
acetate wrapped with anon-porous plug wrap, the method of making the
indentations or grooves in the filter rod by a heated protruding blade will
provide improvement of the imperviousness of the wrap. Various impressed
formations may be produced by the present invention. For example, a groove
that will extend along a part of the length of the rod or the entire length
of the rod as well as a plurality of longitudinally extending grooves
therein maybe made by pre-selected arrangement of grooving means.
Furthermore, circumferential grooves may also be made in the filter rod.   



The filter rod may be made of various filtering materials such as
thermo-plastic polymers, for example, cellulose acetate or polypropylene.
Paper filters would be suitable if the paper was wetted or contained a.
proportion of thermo-plastic material or was coated with heat activated
adhesives. Various other features of the present invention will become
obvious to those skilled in the art uppn reading the disclosure set forth
hereinafter. More particularly, the present invention provides an apparatus
for making grooves in a cigarette filter rod comprising: conveying means;
means to feed filter rods to the conveying means; stationarily mounted
heated groove-making means in preselected spaced relation with the
conveying means; and, receiving means in discharge relation with the
conveying means. Also, the present invention provides a method of making
grooves in a cigarette-filter rod comprising the steps of: (a) feeding
filter rods to a stationarily mounted heated groove-forming device; and,
(b) conveying said filter rods in contact with said heated groove-forming
device and to receiving means in discharge relation with said conveying
means. It is to be understood that the descriptionsof the examples of the
present invention given hereinafter are not by way of limitation and
various modifications within the scope of the present invention will occur
to those skilled in the art upon reading the disclosure set forth
hereinafter. Referring to the drawings: Figure 1 is a perspective view,
with selected portions cut away, of one preferred filter rod groove-making
machine for long- 



itudinally extending grooves, including feed and discharge units;. Figure 2
is a perspective view, with selected portions cut away, of a preferred
filter rod groove-making machine, for longitudinal and circumferential
grooves, including feed and discharge units; and,    -4- Figure 3 is an
enlarged view, in perspective, of filter rod groove block assemblies of the
apparatus of Figure 2. The machine shown in Figure 1 comprises a hopper 2
which includes a plurality of filter rod elements 3 therein.  The hopper 2
is provided with a discharge opening 5 which is in feed relation with a
feed drum 12.  A refuser roller 4 is provided at the opening between one
side of the hopper 2, the side being identified by the numeral 6, and the
feed drum 12. The feed drum 12 is provided with a plurality of flutes 14
therein,wherein the flutes 14 are of substantially the same shape as the
filter rods 3 and disposed for receiving a filter rod 3 in each of the
flutes 14. The feed drum 12 is provided with driving means (not shown)
whereby the feed drum 12 turns in a direction to pick up the filter rods 3
fed from the hopper 2. The refuser roller 4 is spaced within the opening 5
below the downward terminating end of side 6 and is spaced from the feed
drum 12 a pre-selected distance to,prevent the passage of filter rods 3
which are adjacent thereto and not contained in the flutes 14 of the feed
drum 12 and at the same time assist in the setting of the filter rods 3
within the flutes 14 passing there- beneath. The refuser roller 4 is
provided with driving means 



(not shown) and rotates in the same direction as the cylindrical feed drum
12. An endless belt conveyor 22 is provided to receive the filter rods 3
from the feed drum 12. The endless belt conveyor 22 is provided with a
retractable pressure belt 24 and has two sprockets or rolls at opposite
ends thereof. The sprocket 26 is    -5- an idler sprocket and the sprocket
28 is driven by any known driving means. Sprocket 26 may also be moveably
mounted to swing away from a grooving block assembly 34 of the apparatus,
to be discussed hereinafter. A stationarily mounted pressure plate 32 is
provided and extends in a vertical direction in parallel with and spaced
from the endless belt conveyor 22 when in its normal operating position.
The spacing between the plate 32 and conveyor 22 in its normal operating
position is a distance equal to approximately the diameter of a filter rod
3. The upward extending terminating point of the stationary plate 32 is
adjacent to the feed drum 12 so as to receive the filter rods 3 at a
designated point 33 and in combination with the pressure belt 24 moves the
filter rods 3 vertically downward into the heated groove-making portion of
the apparatus. Disposed vertically below the downward terminating end of
the flat plate member 32 is a longitudinal grooving block assembly 34
including a housing block 45. The block 45 as best shown in Figure 3 is
provided with means to house a plurality of heated protruding
groove-forming blades 35 which are aligned with and 



spaced inwardly from the plate member 32 (Figures 1 and 2). The inwardly
extending distance between the plate member 32 and the heated blade 35
defines the depth of the groove 37 in the filter rod 3. The heated
protruding blades 35 are heated by electrical elements 36 which are in
electrical communication with any known power supply source through
electrical lines 39. A plurality of flat heat conducting wedge members 41
are also provided in    -6- block 45 as support and heat conducting means
for the blades 35 and the filter rods 3 as they pass thereby in their
downward movement toward a backup plate 38. Block 45, wedge member 41, and
blade members 35 may be any well heat conducting materials. Backup plate 38
is provided for vertical alignment with the wedge members 41 and the feed
plate 32. Backup plate 38 supports the filter rods 3 as the rods 3
discharge onto a take-away conveyor 42, which is shown as an endless belt
conveyor. In Figure 1 mounted in alignment with and directly above the
block assembly 34 is a preheater 54. Preheater 54 is attached to the feed
plate 32, which is generally of a heat conducting material, so that as the
filter rod elements 3 roll past, they are preheated prior to contact with
the blades 35. Heat is supplied to preheater 54 through electrical
communication with any known power supply source. However, even though a
preheater is shown and preferred, it is realized that in some applications
a preheater is not necessary. In Figures 2 and 3 mounted in alignment with
and directly above the block assembly 34 is the circumferential grooving
block 



assembly 64. Block assembly 64 includes a block 75 with a plurality of
outwardly extending groove-forming blades 65, block 75 and blades 65 being
unitary and made of a heat conducting material. Heating elements 66 are
attached to the block 75 for heating the block 75 and the blades 65,
elements 66 being in electrical comm- unication with any known power supply
source through electrical lines 69. In Figure 2, a stationarily mounted
plate 32a is provided    -7- and extends in a vertical direction in
parallel with and spaced from the endless belt conveyor 22 when in its
normal operating position. The spacing between the plate 32a and conveyor
22 in its normal operating position is a distance equal to approximately
the diameter of a filter rod 3. The upward extending terminating point of
the stationary plate 32a is adjacent to the feed drum 12 so as to receive
the filter rods 3 at a designated point 33a and in combination with the
pressure belt 24 moves the filter rods 3 vertically downward into the
heated groove-making portion of the apparatus. The plate 32a is also
provided with a plurality of long- itudinally extending slots 65a therein,
slots 65a being in align- ment with and disposed to receive blades 65
(Figure 3) therethrough. The assemblies 34 and 64 are mounted onto support
apparatus 80 (Figure 3) by any known means, apparatus 80 being provided
with support members 82a and b which are attached to main support 84
(Figure 1 and 2) by any known means. Main support 84 may be a plurality of
strip or angle members or a sheet support and 



the entire machine is generally attached thereto by any known means. Since
the attachment of the machine to a support, such as support 84, is not
material to the practice of the present invention, further detail will not
be elaborated upon. In the operation of the machine of the present
invention, as shown in Figure 1, the filter rods 3 are fed into the feed
drum 12 and moved to the conveyor 22 where they are received by the
conveyor 22 in combination with the feed plate member 32. Since the feed
plate member 32 is stationarily disposed and the    retractable pressure
belt 24 is moveable, the filter rods 3 roll between the belt 24 and plate
member 32 at a predetermined revolv- ing speed.  As the rods 3 roll down
between the plate 32 and the belt 24, the filter rods 3 are preheated to a
preselected temp- erature by preheater 54. A first longitudinal groove 37
is then made in the preheated filter rods by the first heated protruding
blade 35. Rods 3 then roll past and are subsequently contacted by other
heated protruding blades 35 at preselected spaces along the circumference
of each filter rod 3. The pressure on the retractable pressure belt 24 is
predetermined so that there is no slippage of the rods 3 as they pass
between the belt and the heated elements of the apparatus. Upon leaving the
grooving block assembly of the apparatus, the filter rods 3 continue to
roll downwardly and onto the take-away conveyor 42. In the operation of the
machine of the present invention, as shown in Figure 2, the only difference
from the making of the grooves in the rods 3 as shown in Figure 1 and
described hereinbefore, is the addition of the circumferential groove 37a. 



In this machine, the filter rods 3 roll down between the plate 32a and the
belt 24 and a plurality of circumferential grooves 37a are made by the
heated protruding blades 65. Preheating of the rods 3 in this machine is
generally not necessary since the retention time between the rods 3 and
blades 65 is of greater duration than between the blades 35 and the rods 3.
Furthermore, heat from the blades 65 also act as a preheat means for the
rods before they come in contact with the longitudinal groove-making blades
35.    9 Preferably, temperature control means are provided to control the
amount of heat the filter rods 3 are subjected to. In the example shown in
Figure 3, temperature controllers 43 and 63 are utilized and may be any
known in the prior art. In Figure 1, the numerals 57 and 59 represent a
temperature controller and electrical wiring thereto, respectively. It will
be realized that various changes may be made to the specific embodiments
shown and described without departing from the scope of the appended
claims.    C L A I M S 1.   A filter rod groove-making apparatus
comprising: (a) conveying means; (b) means to feed filter rods to said
conveying means; (c) stationarily mounted heated groove-making means in 



preselected spaced relation with said conveying means; and (d) receiving
means in discharge relation with said conveying means. 2.   The apparatus
of claim 1, wherein said conveying means includes a vertically disposed
conveyor in combination with a substantially flat pressure or back-up plate
spaced from and parallel to said belt, the spacing between said belt and
plate being substantially equal to the diameter of a filter rod disposed to
move therebetween and said plate being upstream of and aligned with said
heating means. 3.   The apparatus of claim 2, wherein said plate includes
said heating means. 4.   The apparatus of claim 2 or 3, wherein said plate
includes means therein to receive heated blades therethrough. 5.   The
apparatus of claim 2, 3 or 4, wherein said conveying means and said plate
are disposed in a vertical position. 6.   The apparatus of any one of
claims 3 to 5 wherein said heating means comprises blades of preselected
configuration which define the configuration of the grooves in the filter
rod. 7.   The apparatus of any one of claims 1 to 6, wherein said means to
feed filter rods includes a hopper with an opening therein    in
combination with a rotatable refuser roller and a rotatable cylindrical
drum having flutes therein of substantially the same size as the filter
rods, said drum being disposed beneath said opening to receive filter rod
from said opening, and said refuser roller being in said opening. 



8.   The apparatus of claim 7, wherein said refuser roller and drum are in
spaced relation, spacing between the roller and drum being determined to
assist in the alignment of filter rods within said flutes of said dram and
prevent spillage of filter rods from said hopper. 9.   The apparatus of any
one of claims 3 to 8, wherein said heating means are disposed to make
longitudirally extending grooves. 10.    The apparatus of any one of claims
3 to 9, wherein said heating means are disposed to make circumferentially
extending grooves. 11.    A method of making grooves in a cigarette-filter
rod comprising the steps of: (a) feeding filter rods to a stationarily
mounted heated groove-forming device; and, (b) conveying said filter rods
in contact with said heated- groove-forming device and to receiving means
in discharge relation with said conveying means. 12.    The method of claim
11, wherein said heated groove-forming device includes a plurality of
groove-forming bladed. ing 13.    The method of claim 12, wherein said
conveying means includes rolling said rods in a vertical direction in
contacting relation with said groove-forming blades, said groove- forming
blades Ins being vertically aligged.    -12- 



14. The method of claim 12, wherein said contacting includes rolling said
rods in a vertical direction in contacting relation with said
groove-forming blades, said groove-forming blades being substantially
horizontally aligned. 15. The method of claim 12, wherein said contacting
includes rolling said rods in a vertical direction in contacting relation
with two sets of groove-forming blades, one set of blades being
substantially horizontally aligned, the other set of blades being
substantially vertically aligned. 16. A filter-rod groove-making apparatus
substantially as herein- before described with reference to Fig. 1 or Figs.
2 and 3 of the accompanying drawings. 17. A method of making grooves in a
cigarette-filter rod sub- stantially as hereinbefore described. The text of
the specification has been reproduoed by photocopying the applicants
original typescript.  It may contain a few amendments which are difficult
to read.  The original typescript containing these amendments may be
inspected on the premises of the Patent Office    


