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(54) Apparatus for applying atomized
plasticizer to a running web of
filamentary filter material

(67} A running tow 4 of spread-out
filamentary filter material in a filter rod
making machine is sprayed with plasti-
cizer by two ultrasonic atomizing de-
vices 33 a and b which are disposed at
the opposite sides of the path of the tow
and each of which has a flexural resona-
tor 40 @ and b connected to one or more
piezoelectric elements which, in turn,
are connected to a source of a-c poten-
tial in order to expand and contract
when the atomizing devices are in use.
Each flexural resonator has an atomiz-
ing surface which extends transversely
of the path for the tow, and the system
which supplies plasticizer to such sur-
faces has pipes discharging plasticizer
in the region of some or all oscillation
nodes which develop when the atomiz-
ing devices are in use.
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SPECIFICATION

Apparatus for applying atomized plasticizer to a
running tow of filamentary filter material

The present invention relates to liquid spraying
apparatus in general, and more particularly to
improvements in apparatus for atomizing one or
more liquid streams and for applying the atomized
liquid to a moving body, particularly to a running
web or tow of filamentary material which is about to
be converted into the filler of a filter rod. Still more
particularly, the invention relates to improvements
in apparatus which can be utilized with advantage
for atomization of a plasticizer, such as triacetin, and
for the application of atomized plasticizer to a tow
consisting of acetate fibres or like filamentary mate-
rial which is capable of intercepting substantial
percentages of deleterious ingredients of tobacco
smoke.

It is already known to equip a filter rod making a
machine with an apparatus which applies atomized
plasticizer to a running web or tow of filamentary
filter material. Such a machine normally comprises
two sections or units, namely, a first or tow proces-
sing unit wherein a tow of filamentary filter material
which is drawn from a bale is spread out to form a
thin layer so that all or nearly all of the filaments are
exposed for uniform application of an atomized
plasticizer (particularly triacetin), and a second unit
or section wherein the thus treated tow is converted
into a rod-like filler and is draped into a web of
cigarette paper or other suitable wrapping material
to form therewith a continuous filter rod which is
thereupon subdivided into filter rod sections of
desired length. The means for applying atomized
plasticizer to the spread-out tow in the first unit of
such a machine includes one or more rotary brushes
and means for supplying metered quantities of
plasticizer to the brushes. The brushes convertone
or more streams of like bodies of liquid plasticizer
into fine droplets which are sprayed onto the
running tow so that the plasticizer contacts all or
nearly all filaments and enables the filaments to
form a myriad of intricate paths for the flow of
tobacco smoke toward the mouth of the smoker. The
quality of filter plugs which are obtained from the
aforementioned filter rod depends, to a considerable
extent, on the degree of uniformity with which the
filaments of the tow are contacted by atomized
plasticizer. The degree of uniformity, in turn, de-
pends on several factors such as proper spreading
and tensioning of filaments which form the tow, the
selected rate of delivery of plasticizer to the atomiz-
ing instrumentality or instrumentalities, and the
nature of atomizing action.

In addition to brushes, it is also known to employ
atomizing devices in the form of impeller wheels and
nozzles. As of late, rotary brushes constitute the
preferred atomizing devices because their bristles
can readily break up a continuous stream or pool of
liquid plasticizzer into minute droplets. In most
instances, the bristles of a rotating brush sweep
along a surface which is coated with a film of liquid
plasticizer whereby the bristles undergo deforma-
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tion and thereupon recoil to propel minute droplets
of plasticizer against the running filamentary filter
material. A drawback of such atomizing apparatus is
that the bristles of the brushes undergo rapid and
often non-uniform wear so that the brushes must be
inspected and replaced at frequency intervals. In the
absence of replacement of a brush whose bristles
have undergone pronounced wear, the bristies are
likely to furnish a gradually deteriorating atomizing
action so that the apparatus begins to propel large
droplets of non-atomized plasticizer against the
adjacent portions of the travelling tow. Apparatus
which employ one or more brushes for atomization
of plasticizer are disclosed, for example, in common-
ly owned U.S. Pats. Nos. 4,132,189 to Greve et al.
and 3,974,007 to Greve.

The invention is embodied in an apparatus for
applying liquid plasticizer to a running tow or web of
filamentary filter material, particularly in a filter rod
making machine. The apparatus comprises means
for transporting the tow of filamentary material
along a predetermined path, a source of liquid
plasticizer, an ultrasonic atomizing device which is
adjacent to the path of movement of the tow and is
operable to spray atomized plasticizer onto succes-
sive increments of filamentary material in the path,
and means (e.g., including one or more gear pumps
or other suitable liquid feeding means) for supplying
or conveying plasticizer from the source to the
atomizing device.

The apparatus preferably further comprises or
cooperates with suitable banding means (e.g., one
or more banding devices of the type having nozzles
for directing currents of air against the tow) for
spreading the tow in or ahead of the path so that the
tow forms a relatively thin layer of exposed filamen-
tary material during transport of filamentary mate-
rial past the atomizing device.

The supplying or conveying means preferably
comprises means for delivering to the atomizing
device metered quantities of plasticizer. For exam-
ple, the transporting means may comprise means
for advancing the tow at a plurality of speeds
(depending on the requirements of the aforemen-
tioned second unit in the filter rod making machine).
The delivery means then comprises or may com-
prise means for varying the rate of delivery of
plasticizer to the atomizing device as a function of
changes in the speed of movement of the tow along
its path.

In accordance with one of the presently preferred
embodiments of the invention, the atomizing device
comprises a flexural resonator, piezoceramic means
which is connected with the flexural resonator, and a
source of a-c potential which is connected with the
piezoceramic means to effect expansion and con-
traction of the latter and corresponding movements
of the flexural resonator. The flexural resonator can
be provided with a substantially rectangular atomiz-
ing surface which extends along the full width of the
path for the tow and receives liquid plasticizer from
the conveying or supplying means. The supplying
means preferably comprises means for delivering
liquid plasticizer to several portions of the atomizing
surface of the flexural resonator, i.e., along the full
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width of the spread-out filamentary material which is
caused to advance along the path and past the
atomizing device.

Highly satisfactory results can be achieved by
resorting to two ultrasonic atomizing devices and by
transporting the tow between the flexural resonators
of the two atomizing devices. This renders it possible
to spray atomized particles or droplets of plasticizer
against both sides of the running tow.

The novel features which are considered as char-
acteristic of the invention are set forth in particularin
the appended claims. The improved apparatus itself,
however, both as to its construction and its mode of
operation, together with additional features and
advantages thereof, will be best understood upon
perusal of the following detailed description of
certain specific embodiments with reference to the
accompanying drawing.

Figure 1is a schematic elevational view of a filter
rod making machine with an atomizing apparatus
which embodies one form of the invention;

Figure 2 is an enlarged schematic longitudinal
vertical sectional view of the atomizing apparatus in
the filter rod making machine of Figure 1;

Figure 3 is a schematic fragmentary partly plan
and partly sectional view of a modified atomizing
apparatus; and

Figure 4 is a fragmentary vertical sectional view as
seen in the direction of arrows from the line IV-IV of
Figure 3.

Referring first to Figure 1, there is shown a filter
rod making machine which comprises two main
sections or units 1 and 2. The section or unit 1 serves
to process a tow 4 of filamentary filter material (for
example, acetate fibers}), and the section or unit 2
serves to convert the processed tow and a web 20 of
suitable wrapping material into a continuous filter
rod 23 which is thereupon subdivided to yield a file
of discrete filter rod sections 27 of desired length.

The tow 4 is stored in the form of a bale 6 which is
confined in a container 5. The means for withdraw-
ing the tow 4 from the container 5 and for transport-
ing the tow along a predetermined path toward the
section or unit 2 includes a pair of advancing roils 3
which are located downstream of two banding
devices 7 and 8 each of which serves to spread the
tow 4 in a direction at right angles to the plane of
Figure 1 so that the tow is converted into a relatively
wide and thin layer of neighboring filaments which
are exposed preparatory to the application of ato-
mized liquid plasticizer thereto. Each of the banding
devices 7 and 8 preferably comprise a composite
nozzle (see the nozzle 7a} which receives compress-
ed air or another gaseous fluid by way of a conduit
(see the conduit 7b). The orifices of the nozzle
discharge streamlets of compressed gaseous fluid
which penetrates through the running tow 4 and
separates the neighboring filaments from each
other. The streamlets of gaseous fluid rebound on a
plate (see the plate 7¢ of the banding device 7). The
rolls 3 are followed by two additional pairs of
advancing or transporting rolls 9 and 11 which are
respectively located behind and ahead of an atomiz-
ing station for an atomizing apparatus 12 which is
constructed and operates in accordance with one
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embodiment of the present invention.

The means for driving the advancing rolls 3, 9 and
11 comprise a main primer mover 14 (e.g., a
variable-speed electric motor) the output element of
which drives several belt or chain transmissions. The
transmission 14a drives the lower roll 9 which, in
turn, transmits motion to the input element of a
variable-speed transmission 15 by way of a further
belt or chain transmission 14b. The output element
of the transmission 15 drives the lower roll 3. The
ratio of the transmission 15 can be changed by a
servomotor 16 which can be adjusted by hand or by
remote control. The purpose of the transmission 15
is to change the ratio of the speed of advancing rolls
3 relative to the speed of advancing rolls 9 so that the
tow 4 which advances from the nip of the rolls 3
toward the nip of the rolls 9 can be subjected to a
desirable stretching or elongating action. Such
stretching action ensures that the crimp of filamen-
tary material of the tow 4 is reduced or disappears
before the corresponding increment or increments
of the tow reach the atomizing station between the
advancing rolls 9 and 11.

A further belt or chain transmission 14c transmits
torque from the output element of the main prime
mover 14 to the lower roll 11. Still another belt or
chain transmission 14d transmits motion from the
prime mover 14 to the moving parts of the second
unit or section 2 of the filter rod making machine
shown in Figure 1.

The advancing rolls 9 and 11 are preferably
designed in such a way that one roll of each pairis
provided with circumferential grooves whereas the
other or complementary roll has a smooth peripher-
al surface which is provided on an elastic portion of
the respective roll. For example, the lower rolls 9 and
11 can have grooves in their peripheral surfaces
whereas the upper rolls 9 and 11 comprise sleeve-
like cylindrical peripheral portions of elastomeric
material.

If the filamentary material of the tow 4 exhibits a
pronounced crimp, the speed of the rolls 9 will
considerably exceed the speed of the rolls 3 so that
the filaments of the tow are subjected to a stretching
or elongating action during travel towards the nip of
the rolls 9. Such stretching or elongating action can
remain unchanged or changes relatively little while
the filaments travel from the nip of the rolls 9 toward
and beyond the nip of the rolls 11.

The atomizing apparatus 12 sprinkles minute
droplets of liquid plasticizer (for example, triacetin)
onto the spread-out tow 4 in the region between the
pairs of advancing rolls 9 and 11. The thus treated
tow 4 is caused to pass through the nip of the rolls 11
and enters a gathering horn 17 of the second section
or unit 2. The purpose of the horn 17 is to convert the
freshly treated tow 4 into a rod-like filler which is
delivered onto the upper reach of an endless belt
conveyor 21, Known as garniture, which also trans-
ports the aforementioned web 20 of wrapping
material. Such material is withdrawn from a bobbin
18 by advancing rolls 18a and one of its sides is
coated with a suitable adhesive during travel along a
paster 19 mounted in or on the frame F of the section
2. The upper reach of the garniture 21 transports the
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web 20 and the rod-like filler through a wrapping
mechanism 22 which drapes the web 20 around the
filler so that the web is converted into a tubular
wrapper which surrounds the filler and forms there-
with the aforementioned continuous filter rod 23.
The wrapper has a longitudinally extending seam
which is heated or cooled (depending on the nature
of adhesive supplied by the paster 19) by a sealer 24
jocated downstream of the wrapping mechanism 22.
Succesisve increments of the rod 23 are severed at
regular intervals by a cutoff 26 so that the rod 23
yields a single file of discrete filter rod sections 27 of
desired length. Successive filter rod sections 27 are
accelerated by the lobes of a rapidly rotating cam 28
which propels the filter rod sections into successive
peripheral flutes of a rotary drum-shaped row form-
ing conveyor 29. The conveyor 29 converts the
single file of filter rod sections 27 into one or more
rows wherein the filter rod sections travel sideways,
i.e., along the circumference of the conveyor 29, and
are deposited onto the upper reach of a belt
conveyor 31 serving to transport filter rod sections
into storage, into the magazine of a filter tipping
machine, or to another destination.

The details of the atomizing apparatus 12 are
shown in Figure 2. This apparatus comprises a
housing or casing 32 including an upper half or
section 32a and a lower half or section 32b. The two
sections or halves 32a and 32b define a substantially
horizontal gap for the passage of successive incre- .
ments of the spread-out tow 4 through the interior of
the housing 32.

In accordance with the invention, each of the
sections 32a and 32b confines an ultrasonic atomiz-
ing device. The upper ultrasonic atomizing device is
denoted by the reference character 33a, and the
character 33b denotes the lower ultransonic atomiz-
ing device in the section or half 32b of the housing
32. The upper atomizing device 33a comprises two
piezoceramic elements 36a and 37a which are coupled
to each other with the interposition of an electrode
34a therebetween. The electrode 34a is connected to
one terminal of a source 47 of a a-c potential by
conductor means 46. The piezoceramic element 37a
is disposed between the electrode 34a and a further
electrode 42a which is connected to another terminal
of the source 47 by conductor means 44. The
electrode 42a is placed between the piezoceramic
element 37a and a metallic complementary resona-
tor or counterresonator 43a. A third electrode 383,
which is also connected to conductor means 44, is
disposed between the piezoceramic element 36a and
an amplitude transformer 39a. The piezoceramic
elements 36a and 37a can be replaced with piezo
crystals. The amplitude transformer 39a can consist
of refined steel or titanium. The downwardly bent
free end portion or tip of the amplitude transformer
39a constitutes a flexural resonator 40a. The purpose
of the resonator 40a is to convert the supplied
stream or streams of liquid atomizer into minute
droplets which are propelled onto the adjacent
filaments of the two 4 in the path defined by the
housing sections 32a and 32b. The flexual resonator
40a has an elongated rectangular atomizing surface
41a which extends at right angles to the plane of
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Figure 2, namely, along the full width of the path for
the expanded filamentary material of the tow 4.

The atomizing device 33b in the lower housing
section 32b is similar to the atomizing device 33a. It
comprises a metallic complementary resonator or
counterresonator 43b which is connected with the
piezoceramic element 37b by an electrode 42b
connected to the conductor means 44. The piezocer-
amic elements 36b and 37b of the atomizing device
33b are separated from each other by an electrode
34b which is connected to conductor means 46. A
further electrode 38b, which is connected to the
conductor means 44, is disposed between the
piezoceramic element 36b and the amplitude trans-
former 39b which includes a flexural resonator 40b
having an elongaged rectangular atomizing surface
41b which extends substantially at right angles to
the plane of Figure 2 and along the full width of the
spread-out tow 4 between the housing sections 32a
and 32b.

The amplitudes of the transformers 39a and 39b
are attuned to the respective complementary re-
sonators 43a and 43b in such a way that the
piezoceramic elements 36a and 37a, as well as the
piezoceramic elements 36b and 37b, are located at
the oscillation nodes of the corresponding atomizing
devices 33a and 33b. The connections between the
atomizing devices 33a and 33b on the one hand, and
the housing sections 32a and 32b on the other hand,
are also disposed in the regions of oscillation nodes
of the corresponding atomizing devices.

The means 48 for feeding plasticizer to the flexural
resonators 40a and 40b of the corresponding ampli-
tude transformers 39a and 39b comprises a source
56 of liquid plasticizer, a main supply conduit 54
which contains a pump 58 for delivery of metered
quantities of liquid plasticizer from the source 56 into
a pair of conduits 52a and 52b which branch off the
conduit 54 and the free end portions of which
comprise manifolds 51a, 51b with orifices for dis-
charge of streamlets of liquid plasticizer onto the
adjacent portions of amplitude transformers 3%a and
39b. The reference character 49a denotes the loca-
tion where the manifold 51a discharges liquid plasti-
cizer onto the transformer 39a. Such plasticizer flows
toward and is atomized at the surface 41a of the
respective flexural resonator 40a. The locus of
application of plasticizer to the surface 41b of the
flexural resonator 40b is shown at 49b. As men-
tioned before, the manifolds 51a and 51b (such
manifolds may constitute elongated pipes with one
or more rows of holes therein) extend along the full
length of the respective atomizing surfaces, i.e.,
along the full width of the spread-out tow 4 of
filamentary material in the gap between the housing
sections 32a and 32b.

The reference character 53 denotes the junction
between the branch conduits 52a, 52b on the one
hand and the discharge end of the main supply
conduit 54 on the other hand. The metering pump 58
in the main conduit 54 is driven by the prime mover
14 of the filter rod making machine shown in Figure
1. A second metering pump 57 is installed in the
branch conduit 52a downstream of the junction 53
and is also driven by the prime mover 14. The pump
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58 determines the total quantity of liquid plasticizer
which is withdrawn from the source 56 of the
feeding means 48 at a rate determined by momen-
tary speed of the prime mover 14. The purpose of the
pump 57 is to control the ratio of the two liquid
streams which respectively flow from the main
conduit 54 into the branch conduits 52a and 52b.
Thus, depending on setting of the pump 57, the
conduit 52a can deliver to the manifold 51a more or
less plasticizer than the amount which is delivered to
the manifold 51b for distribution on the atomizing
surface 41b of the flexural resonator 40b in the lower
housing section 32b. Each of the pumps 57 and 68 is
adjustable in addition to the fact that it delivers liquid
plasticizer at a rate which varies as a function of
changes in the speed of the prime mover 14 shown
in Figure 1.

The walls of the lower housing section 32b slope
downwardly toward an outlet 59 which is disposed
at the deepmost point of the housing section 32b
and accumulates liquid plasticizer which was not
accepted by the running tow 4. The thus gathered
surplus of plasticizer is returned to the source 56 by a
conduit 61.

When the atomizing apparatus 12 of Figure 2 is in
use, the conduits 52a and 52b deliver metered
quantities of liquid plasticizer to the manifolds 51a
and 51b which, in turn, supply streamlets of liquid
platicizer to the atomizing surfaces 41a and 41b.
Owing to rapid recurrent movements of the flexural
resonators 40a and 40b, the plasticizer which flows
along the surfaces 41a and 41b is converted into
minute droplets and such droplets are propeiled
onto the respective sides of the running tow 4. Any
droplets which are not intercepted and retained by
the filaments of the tow 4 are propelled against the
nearest wall or walls of the housing 32 and flow
toward and into the outlet 59 to be returned into the
source 56 by way of the conduit 61.

The spraying of atomized plasticizer by the lower
atomizing device 33b against the underside of the
running tow 4 can be assisted by one or more jets or
currents of compressed air flowing in the direction of
propulsion of droplets by the flexural resonator 40b
against the tow 4. [f such operation is desired or
necessary, i.e., if at least the atomizing and propeli-
ing action of the lower ultrasonic device 33bis to be
assisted by currents of air, the atomizing devices 33a
and 33b are preferably staggered with reference to
each other, as considered in the direction (see the
arrow B) of lengthwise movement of the tow 4. If will
be noted that the flexural resonator 40b is located
behind the flexural resonator 40a. This is desirable in
order to ensure that the droplets of finely atomized
plasticizer formed by the upper flexural resonator
40a and penetrating through the tow 4 cannot
interfere with the travel of droplets from the surface
41b of the lower flexural resonator 40b against the
underside of the tow 4. If the housing 32 contains
means for receiving compressed air or another gas
to assist the application of atomized plasticizer
against the underside of the tow 4, the housing must
also be provided with suitable means for extracting
the admitted gaseous fluid from the interior of the
housing. The arrows 230 denote the direction of
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admission of a compressed gaseous fluid into the
housing 32, and the arrow 231 denotes the direction
in which spent gaseous fluid is withdrawn from the
housing. The reference character 232 denotes a
suction fan which serves as an exhaust and draws
spent gaseous fluid through afilter 233 in the
conduit 231.

The principle on which the operation of ultrasonic
atomizers 33a and 33b is based is well known and
need not be described in detail here. The piezocer-
amic elements 36a, 37a, 36b and 37b expand and
contract when the circuits of the respective sets of
electrodes are completed, and the oscillatory move-
ments of the counterresonators 43a, 43b enhance
the movements of the flexural resonators 40a, 40b to
achieve a highly satisfactory atomizing action.

An important advantage of the apparatus 12 is that
is ultrasonic devices 33a and 33b require a minimum
of maintenance and can produce a highly satisfac-
tory atomizing action for long periods of time. The
illustrated atomizing devices 33a and 33b constitude
but one form of ultrasonic atomizing means which
can be used in the apparatus of Figure 2. As
mentioned before, the piezoceramic elements 36a,
36b, 37a and 37b can be replaced with piezo crystals
without departing from the spirit of the invention.
Also, each of the housing sections 32a, 32b can
accommodate two or even more atomizing devices.
The illustrated devices 33a and 33b exhibit the
advantage that a single atomizing surface (41a or
41b) suffices to ensure satisfactory distribution of
finely atomized plasticizer along the full width of the
respective side of the running tow 4. The uniformity
of distributing action of the rectangular surfaces 41a
and 41b is enhanced by the provision of manifolds
51a and 51b which extend across the entire path of
the tow 4.

Figures 3 and 4 illustrate a modified atomizing
apparatus 100 which can be utilized in the machine
of Figure 1 as a substitute for the atomizing appar-
atus 12 of Figure 2. The apparatus of Figures 3 and 4
comprises at least one ultrasonic atomizing device
101 which is disposed at one side of the running
spread-out tow 114 of filamentary filter material. It is
clear that the apparatus 100 of Figures 3 and 4 can
comprise a second atomizing device which can be a
mirror image of the device 101 and is disposed at the
other side of the tow 114,

The atomizing device 101 comprises a narrow
elongated strip-shaped flexural resonator 102 which
has two elongated rectangular atomizing surfaces
102a and 102b. The length of the resonator 102
equals or exceeds the width of the tow 114. The tow
114 is assumed to travel in a vertical plane and the
resonator 102 of the atomizing device 101 is vertical
or nearly vertical. This resonator is a functional
equivalent of the flexural resonator 39a or 39b
shown in Figure 2. One side of the upper portion of
the resonator 102 is attached to an amplitude
transformer 103 forming part of a longitudinal
oscillator 104. The oscillator 104 is secured to a wall
member F’ of the machine frame F and comprises a
complementary resonator 105, two piezoceramic
elements 106, 107 and three electrodes 108a (be-
tween the transformer 103 and the piezoceramic
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element 106), 109 (between the piezoceramic ele-
ments 106, 107) and 108b (between the piezoceramic
element 107 and complementary resonator 105). The
electrodes 108a, 108b are connected with a source
113 of a-c potential by conductor means 111. The
conductor means 112 connects the median electrode
109 with the source 113. The resonator 102 and the
longitudinal oscillator 104 preferably consist of
titanium.

The surfaces 102a and 102b of the resonator 102
are preferably of rectangular outline and extend
transversely of the path of the travelling tow 114.
When the atomizing apparatus 100 of Figures 3and 4
is in use, the resonator 102 is caused to oscillate at a
frequency which is slightly above the acoustic limit,
for example, at a frequency of 21 khz. The broken
lines 116 denote in Figure 3 the oscillations of the
resonator 102. Such oscillations are greatly exagger-
ated for the sake of clarity. The reference character K
denotes the nodes of oscillation of the resonator 102.
The means for feeding liquid plasticizer to the
atomizing surfaces 102a and 102b of the resonator
102 comprises two conduits 118a, 118b which are
disposed at the opposite sides of the resonator 102
and admit liquid plasticizer into smaller conduits or
pipes 117a, 117b. The discharge ends of the pipes
117a and 117b are adjacent to the oscillation nodes K
of the resonator 102. The arrangement is preferably
such that the spacing between neighboring conduits
or pipes 117a or 117b equals or approximates twice
the distance between a pair of neighboring nodes K,
as considered in the longitudinal direction of the
resonator 102, The conduits 118a and 118b branch
off a main supply conduit 119 which receives liquid
plasticizer from a source 121 and contains a meter-
ing pump 122 driven by the main prime mover of the
filter rod making machine.

The conduit 118b contains a shutoff valve 123,
preferably a solenoid-operated valve which can be
closed in response to a signal from a tachometer
generator 124 driven at the speed of the main prime
mover of the filter rod making machine. The connec-
tion between the solenoid 123a of the valve 123 and
the tachometer generator 124 contains a threshold
circuit 126 and an amplifier 127. The arrangment is
such that the signal from the tachometer generator
124 causes the valve 123 to open when the speed of
the main prime mover {corresponding to the motor
M shown in Figure 1) exceeds a preselected value
which is determined by the setting of the threshold
circuit 126.

In normal operation, the main supply conduit 119
delivers liquid plasticizer to the conduits 118a and
11b which, in turn, supply liquid plasticizer to the
corresponding groups of pipes 117a and 117b for the
application of liquid plasticizer to the respective
sides or surfaces 102a, 102b of the resonator 102.
The resonator 102 oscillates whereby the liquid
which is delivered in the region of selected nodes K
flows towards the antinodes of the resonator 102
and is converted into minute droplets which are
applied to the traveling tow 114.

If the speed of the tow 114 drops below a
predetermined value, the threshold circuit 126 trans-
mits a signal which causes the solenoid 123a to close
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the valve 123 so that the admission of liquid
plasticizer to the conduit 118b and pipes 117b is
interrupted. This means that the rate of delivery of
plasticizer to the resonator 102 is reduced in depen-
dency on the ratio of cross-sectional areas of the
conduits 118a and 118b. The provision of shutoff
valve 123 ensures that all of the pipes 117a receive
equal quantities of liquid plasticizer when the tow
114 is transported at a relatively low speed. This, in
turn, ensures uniform application of atomized plasti-
cizer to the respective side of the tow 114, namely, to
the full width of the tow in the path adjacent to the
resonator 102.

Figure 4 shows (by phantom lines) additional
pipes 117a’ and 117b’ which receive liquid plasticizer
from larger conduits or manifolds 118a’, 118’b. The
conduits 118a’, 118b’ can be provided in addition to
the conduits 118a, 118b of Figure 3, and the dis-
charge ends of the pipes 117a’, 117b’ are adjacent to
those nodes K which are located between the
discharge ends of the pipes 117a, 117b shown in
Figure 3. The conduits 118a’, 118b’ can also contain
shutoff valves which open when the speed of the
main prime mover of the filter rod making machine
rises beyond a given value {higher than the value at
which the tachometer generator 124 of Figure 3
causes the shutoff valve 123 to open) so that the rate
of admission of liquid plasticizer to the apparatus
100 can be regulated, with an even higher degree of
accuracy, as a function of changes in the speed of
the tow 114.

It is further clear that each of the conduits 118a,
118b or each of the conduits 118a, 118b, 118a’, 118b’
can receive liquid plasticizer from a discrete pump
corresponding to the pump 122 of Figure 3, and that

-the number of active or operative pumps can be

varied in dependency on the speed of the tow 114.
All of the just mentioned pumps can draw liquid
plasticizer from a common source, or each pump, or
each group of pumps, can be associated with a
separate source. If the rate of admission of liquid
plasticizer to the atomizing apparatus of Figure 3 or 4
is to be regulated with an even higher degree of
accuracy, each of the pipes 117a, 117b or each of the
pipes 117a, 117b, 117a’, 117b’ can receive liquid
plasticiser from a separate metering pump.

The atomizing apparatus 100 is susceptible of
many additional modifications without departing
from the spirit of the invention. As mentioned above,
the tow 114 can be caused to advance between two
atomizing devices 101 to ensure uniform distribution
of finely atomized plasticizer at both sides of the
filamentary material. Also, the number of pipes 117a
or 117b can be increased above or reduced to less
than five. The same holds true for the number of
pipes 117a’ and 117b’.

CLAIMS

1. Apparatus for applying liquid plasticizer to a
running tow of filamentary filter material, particular-
ly in a filter rod making machine, comprising a
source of liquid plasticizer; means for transporting
the tow of filamentary material along a predeter-
mined path; an ultrasonic automizing device adja-
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cent to said path and operable to spray atomized
plasticizer onto successive increments of the tow in
said path; and means for supplying plasticizer from
said source to said atomizing device.

2. The apparatus of claim 1, further comprising
banding means for spreading the tow in said path so
that the tow forms a thin layer of exposed filamen-
tary material during transport past said atomizing
device.

3. The apparatus of claim 1, wherein said sup-
plying means comprises means for delivering to said
atomizing device metered quantities of plasticizer.

4, The apparatus of claim 3, wherein said trans-
porting means comprises means for advancing the
tow at a plurality of speeds and said delivering
means comprises means for varying the rate of
delivery of plasticizer to said atomizing device as a
function of changes in the speed of movement of the
tow along said path.

5. The apparatus of claim 1, wherein said atomiz-
ing device comprises a flexural resonator, piezocer-
amic means connected with said resonator, and a
source of a-c potential connected with said piezocer-
amic means to effect expansion and contraction of
the piezoceramic means and corresponding move-
ments of said flexural resonator.

6. The apparatus of claim 5, wherein said path
has a predetermined width and said flexural resona-
tor comprises a substantially rectangular atomizing
surface extending substantially along the full width
of said path.

7. The apparatus of claim 6, wherein said sup-
plying means includes means for delivering liquid
plasticizer to said surface of said flexural resonator.

8. The apparatus of claim 6, wherein said sup-
plying means includes means for delivering plasti-
cizer to said surface substantially along the full width
of said path.

9. The apparatus of claim 5, wherein said flexural
resonator includes an elongated substantially strip-
shaped member having a first side and a second
side, said piezoceramic means being disposed at
one side of said strip-shaped member.

10. The apparatus of claim 9, wherein said
strip-shaped member has a substantially rectangular
outline.

11. The apparatus of claim 9, wherein said
flexural resonator has a plurality of oscillation nodes
spaced apart from each other, as considered in the
longitudinal direction of said strip-shaped member,
said supplying means including conduit means for
delivery of plasticizer to said strip-shaped member in
the region of at least some of said nodes.

12. The apparatus of claim 11, wherein said
strip-shaped member is disposed substantially ver-
tically and said conduit means includes means for
discharing plasticizer against both sides of said
strip-shaped member.

13. The apparatus of claim 12, further compris-
ing means for interrupting the delivery of plasticizer
to one side of said strip-shaped member.

14. The apparatus of claim 1, wherein said
ultrasonic atomizing device is disposed at one side
of said path and further comprising a second
ultrasonic atomizing device at the other side of said
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path and means for supplying liquid plasticizer to
said second atomizing device.

15. The apparatus of claim 14, wherein said path
is substantially horizontal.

16. The apparatus of claim 14, wherein said
atomizing devices are staggered with reference to
each other, as considered in the longitudinal direc-
tion of the tow in said path.

17. The apparatus of claim 1, wherein said
plasticizer is triacetin.

18. Apparatus for applying liquid plasticizer to a
running tow of filamentary filter material, substan-
tially as herein described with reference to and as
illustrated in the accompanying drawings.
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