
907,299                                          3       rollers 26 and 27
and passes through the nip  ducted through a spray chamber 34 where a
therebetween.  The rollers 26 and 27 are  fluid plasticizing bonding medium
is applied      driven at a rate sufficient to maintain ten-  on each side
of the tow by spray guns, not      sion on the tow  which has been  placed
shown, to cause the filaments to be capable  5  thereon by the rollers 22
and 23 and are  of bonding at a subsequent stage in the pro-  70
mounted on a support 28. As shown more  cess to an adjacent filament
wherever con-      clearly in Fig. 2, the first and second pairs  tacted by
the spray.      of rollers are positioned at an angle to the    The
plasticizer is sprayed so as to form      third pair of rollers.  Thus,
while substan-  minute droplets at random  points along the 10  tially
equal lengths of the tow are stretched  top and bottom surfaces of
substantially each  75      in the ratch between the first and second  of
the filaments of the tow in sufficient quan-      pairs of rollers, because
of the angular rela-  tity so that substantially each of the filaments
tionship of the third pair of rollers to the  will have a plurality of
bonding points along      second pair of rollers, adjacent filaments in
any length corresponding to the length of 15  the continuous filament tow
are stretched at  the smoke filtering unit which is to be the  80
unequal lengths across the width of the tow.  ultimate product.  A
plasticizing agent such      The angle between the second pair of rollers
as methyl phthalyl ethyl glycolate (carbethoxy-      and the third pair of
rollers may be within  methyl phthalate) is advantageously  em-      the
range of 5 to 65 degrees but 30 degrees  ployed.  Other suitable nontoxic
plasticizers 20  appears to be the preferred angular displace-  which have
nontoxic decomposition products  85      ment when processing 100,000
denier tow of  and do not adversely affect the taste of tobacco      5
denier per filament.  The tow is with-  smoke are dibutyl phthalate,
tripropionin and      drawn from  the nip of rollers 26 and 27  acetyl
triethyl citrate. The plasticizing agent      at a relaxing tension  which
permits  the  preferably is sprayed on until the filaments 25  crimps in
the filaments to reform.            contain 4 to 30%  (preferably 6-15%) by
90        This equal and unequal stretching of the  weight of plasticizer.
If desired, the tem-      tow   substantially  completely  eliminates
perature at which the fluid treatment takes      married filament or
filament bundles.  The  place may be controlled by means, not shown.
equal length stretching  of  the  filaments    The tow having the
plasticizer therein is 30  accomplished by the coaction of the first
conducted between delivery rollers 35 and  95     and second pairs of
rollers separates into a  36 and thence into the filter forming device
parallel relationship the majority of the fila-  shown in Fig. 5 through a
condensing trumpet     merits in the tow but the crimps across the  37
which forms the flat tow into a round     width of the tow  are
substantially still in  multi-filament strand 38. 35  registry. The unequal
stretching accomplished   The means for rotating the three pairs of 100
by the second and third pairs of rollers  rubber-covered rollers and the
delivery rolls     operates to unsnarl any remaining married  are shown in
Figs. 1, 2, 3 and 4. As shown, 



filaments and break up any remaining fila-  particularly in Fig. 3, the
first two pairs of     ment bundles, due to the crimps being in  rollers
are mounted to turn respectively on 40  registry, by drawing the crimps out
of registry.  shafts 60, 61, 62, 63 which are supported  105     Therefore,
when the tow  leaves the third  by members 64 and 65.  The lower rollers
pair of rollers the plurality of filaments while  of each pair may be
brought into engage-     still in a parallel relationship are substan-
ment with the upper rollers of each pair by     tially out of registry as
regards crimps in  adjustment of members 50 as will be apparent 45
adjacent filaments.                           from  Fig. 3.  The roller 22
is positively  110       Thus, when this double stretched tow is  driven by
means of a belt 66 which engages     suddenly relaxed as it passes through
the  pulleys 67 and 68, the pulley 68 being driven     third pair of
rollers, the crimps spring back  by a belt 69 from a driven pulley 71
which,     into their original shape, but are in out-of-  as shown in Fig.
4, is mounted on a shaft 50  registry positions and the filament bundles
72 and is driven through level gears 73 and  115     and married filaments
cannot reform.  The  74 and a shaft 75 which is driven by a     tow at this
point is of the form  as shown  pulley 76. These various elements are con-
in Fig. 7, in which the crimps in any one  ventionally mounted on a
supporting frame 78.     of the parallel filaments are out of register
Referring again to Fig. 1, it will be seen 55  with the crimps in adjacent
filaments.        that pulley 76 is driven by a belt 77 which 120       The
tow  now  continues at the relaxing  is associated with a transmission box
81     tension through a guide 29 to another air-  which is operated by a
pulley 84, belt 88     operated tow opener 31 which is similar in  and a
pulley 89 which is rotated by means     operation to that shown at 16. This
spreads  of a transmission 90, the latter being operated 60  out the
filaments so that the tow is substan-  by a motor (not shown).  A  pulley
80  125     tially at its maximum  width, the adjacent  mounted on the
shaft of pulley 84 and a     filaments touching only a horizontal plane.
belt 83 drive a pulley 82 which operates a       From  this point, the
moving tow in the  pump (not shown) for forcing the bonding     form of a
flat band of parallel disposed fila-  medium  through the above-mentioned
spray 65  ments with the crimps out of register is con-  nozzles which are
positioned on either side  130         4
907,299      of the tow as it passes through chamber 34.  filaments.  The
filaments of the mass are     A pulley 92 forming part of the transmission
uniformly distributed throughout the trans-     90 and a belt 93 drive a
pulley 94 and furnish  verse section of the mass thereby providing
power to the device shown in Fig. 5 for form-  uniform filtering and the
crimps in the fila- 5  ing the tow into a continuous filter rod.   ments
are in an out-of-registry position. The  70       A device suitable for
wrapping the round  filters are usually 25 mm  in circumference 



strand 38 of continuous filaments into a filter  and 13 mm long.     unit
is shown in Fig. 5. In addition to the    While the invention has been
described in     tow condensing trumpet 37, the device com-  connection
with cellulose acetate tow, it will 10  prises an endless belt conveyor 39
which  be understood that tows of other suitable  75     revolves around
drums 41 and 42 and is  synthetic filaments may be made into tobacco
maintained taut by rollers 40, the belt being  smoke filters in accordance
with the inven-     driven by means not shown. A wrapper 43,  tion.
which may be filter paper, is continuously 15  unwound from  a roller 44
and passes over    WHAT WE CLAIM  IS: -     a guide roller 45 and is
carried by the    1. A method for continuously opening a  80     endless
belt 39 through a wrapper forming  crimped continuous multi-filament tow
which     device 46 which bends the wrapper into a  comprises  subjecting
substantially  equal     U-shaped form  just before it comes into  lengths
of the filaments in the tow to a first 20  contact with the now round
strand of fila-  amount of tension which is sufficient to     merits 38.
The U-shaped wrapper contain-  stretch the filaments and temporarily
straighten  85     ing the strand 38 is carried by the endless  cut the
crimps therein, subjecting the fila-     belt 39 through a second forming
device 47  ments to a second tension which is suffi-     in which the
wrapper is lapped around the  cient to  maintain  the  crimps  in  the 25
strand 38 leaving one edge 48 of the paper  straightened condition and is
applied to adja-     standing upwardly.                           cent
filaments of the tow at different lengths  90       The standing edge 48 of
the paper is moved  thereof whereby the crimps in adjacent fila-     into
contact with a rotating wheel 49 which  ments are drawn out of registry
with one     applies a suitable adhesive to the inner side  another
restoring the crimps in the tow in 30  of standing edge 48.  The source of
the  the out-of-registry position by relaxing the     adhesive may be
conventional and is not  second tension.
95     shown.  The standing  edge  48  is then    2. Method for
continuously  opening  a     smoothed down over the adjacent paper edge
crimped continuous multi-filament tow accord-     by a forming member 51
and is heat sealed  ing to Claim 1, wherein the second tension 35  into a
permanent adhesive bond by an elec-  is applied at an angle to the first
tension.     tric heating shoe 52.  The product at this    3. Method  for
continuously  opening a 100     point in the process is a continuous round
crimped continuous multi-filament tow accord-     and compact filter rod 53
having a diameter  ing to Claim 2, wherein the second tension
approximately the same as that of the cigarette  is applied at an angle of
between 5 to 65 40  with which the filter is to be assembled.    degrees,
preferably 30 degrees, to the first        The filter rod 53 is passed
through an  tension.                                       105
electrically heated die 54.  The heat treat-   4. Method  of continuously
opening  a     ment may be conducted at 160[err] F. and, as  crimped
continuous multi-filament tow  sub-     described above, stiffens the
filter rod.  On  stantially as hereinbefore described. 45  leaving the
heated die 54 the filter rod 53    5. A tow of crimped, continuous
filaments,     is cut into appropriate lengths by means  the crimps in any
one filament having been  110     of a cutter 55 which is rotated by
driving  displaced out of register with the crimps of     means (not
shown), the filter elements being  adjacent filaments by the method
according     removed by means of a conveyor 55.           to Claim 1, 2, 3
or 4. 50    The end product is a filter element of    6. A tow according to
Claim 5, compris- 



circular cross-section having an external paper  ing crimped, continuous
filaments of cellulose 115     wrapper containing a compact, rigid mass of
acetate.     crimped cellulose acetate filaments, each fila-    7. A tow
according to Claim 6, wherein     ment of the mass being substantially co-
the filaments of cellulose acetate have an 55  extensive therewith.  The
filaments as a  acetyl content within the range of 38-41%,     whole are in
substantial alignment longitudi-  each filament has the same denier within
the 120     nally of the mass but substantially each of  range of 2 to 16,
the total denier of the     the individual filaments has nonoriented short
tow is within a range of 20000 to 250,000,     portions thereof disposed
randomly in diverg-  and the individual filaments contain a high 60  ing
and converging relationship to the main  degree of crimp greater than 4
crimps per      filament axis.  Substantially all of the fila-  inch.
125      ments of the mass are positively bonded to    8. A cigarette
filter tip made from  tow      contiguous filaments within said
structurally  according to Claim 5, 6 or 7.      unitary rod by means of
surface solvation    9. An apparatus for opening continuous  65  bonds at
random  points of contact of the  multi-filament crimped tow comprising
three           4                                         907,299      of
the tow as it passes through chamber 34.  filaments.  The filaments of the
mass are     A pulley 92 forming part of the transmission  uniformly
distributed throughout the tans-     90 and a belt 93 drive a pulley 94 and
furnish  verse section of the mass thereby providing     power to the
device shown in Fig. 5 for form-  uniform filtering and the crimps in the
fila- 5  ing the tow into a continuous filter rod.  ments are in an
out-of-registry position. The  70       A device suitable for wrapping the
round  filters are usually 25 mm  in circumference     strand 38 of
continuous filaments into a filter  and 13 mm long.     unit is shown in
Fig. 5. In addition to the    While the invention has been described in
tow condensing trumpet 37, the device com-  connection with cellulose
acetate tow, it will 10  prises an endless belt conveyor 39 which  be
understood that tows of other suitable  75     revolves around drums 41 and
42 and is  synthetic filaments may be made into tobacco     maintained taut
by rollers 40, the belt being  smoke filters in accordance with the inven-
driven by means not shown. A wrapper 43,  tion.     which may be filter
paper, is continuously 15  unwound from a roller 44 and passes over    WHAT
WE CLAIM  IS:-     a guide roller 45 and is carried by the    1. A method
for continuously opening a  80     endless belt 39 through a wrapper
forming  crimped continuous multi-filament tow which 



device 46 which bends the wrapper into a  comprises  subjecting
substantially  equal     U-shaped form  just before it comes into  lengths
of the filaments in the tow to a first 20  contact with the now round
strand of fila-  amount of tension which is sufficient to     merits 38.
The U-shaped wrapper contain-  stretch the filaments and temporarily
straighten  85     ing the strand 38 is carried by the endless  cut the
crimps therein, subjecting the fila-     belt 39 through a second forming
device 47  ments to a second tension which is suffi-     in which the
wrapper is lapped around the  cient to  maintain  the  crimps  in  the 25
strand 38 leaving one edge 48 of the paper  straightened condition and is
applied to adja-     standing upwardly.                          cent
filaments of the row at different lengths  90       The standing edge 48 of
the paper is moved  thereof whereby the crimps in adjacent fila-     into
contact with a rotating wheel 49 which  ments are drawn out of registry
with one     applies a suitable adhesive to the inner side  another
restoring the crimps in the tow in 30  of standing edge 48.  The source of
the  the out-of-registry position by relaxing the     adhesive may be
conventional and is not  second tension.                                 95
shown.  The standing  edge  4S  is then    2. Method for continuously
opening  a     smoothed down over the adjacent paper edge  crimped
continuous multi-filament tow accord-     by a forming member 51 and is
heat sealed  ing to Claim 1, wherein the second tension 35  into a
permanent adhesive bond by an elec-  is applied at an angle to the first
tension.     tric heating shoe 52.  The product at this    3. Method  for
continuously  opening a 100     point in the process is a continuous round
crimped continuous multi-filament tow accord-     and compact filter rod 53
having a diameter  ing to Claim 2, wherein the second tension
approximately the same as that of the cigarette  is applied at an angle of
between 5 to 65 40  with which the filter is to be assembled.    degrees,
preferably 30 degrees, to the first       The filter rod 53 is passed
through an  tension.                                      105
electrically heated die 54.  The heat treat-   4. Method  of continuously
opening  a     ment may be conducted at 160[err] F. and, as  crimped
continuous multi-filament tow sub-     described above, stiffens the filter
rod.  On  stantially as hereinbefore described. 45  leaving the heated die
54 the filter rod 53    5. A tow of crimped, continuous filaments,     is
cut into appropriate lengths by means  the crimps in any one filament
having been 110     of a cutter 55 which is rotated by driving  displaced
out of register with the crimps of     means (not shown), the filter
elements being  adjacent filaments by the method according     removed by
means of a conveyor 55.        to Claim 1, 2, 3 or 4. 50    The end product
is a filter element of    6. A tow according to Claim 5, compris-
circular cross-section having an external paper  ing crimped, continuous
filaments of cellulose 115     wrapper containing a compact, rigid mass of
acetate.     crimped cellulose acetate filaments, each fila-    7. A tow
according to Claim 6, wherein     ment of the mass being substantially co-
the filaments of cellulose acetate have an 55  extensive therewith.  The
filaments as a  acetyl content within the range of 38-41%,     whole are in
substantial alignment longitudi-  each filament has the same denier within
the 120     nally of the mass but substantially each of  range of 2 to 16,
the total denier of the     the individual filaments has nonoriented short
tow is within a range of 20000 to 250,000,     portions thereof disposed
randomly in diverg-  and the individual filaments contain a high 60  ing
and converging relationship to the main  degree of crimp greater than 4
crimps per     filament axis.  Substantially all of the fila-  inch.
125 



ments of the mass are positively bonded to    8. A cigarette filter tip
made from  tow     contiguous filaments within said structurally  according
to Claim 5, 6 or 7.     unitary rod by means of surface solvation    9. An
apparatus for opening continuous 65  bonds at random  points of contact of
the  multi-filament crimped tow comprising three
907,299                                           5      spaced  pairs  of
rubber-covered   rollers,    10. An apparatus according to Claim  9,  20
between the nip of each pair of which the  wherein the third pair of
rollers is positioned     tow  is conducted, braking  means for the  at an
angle to the second pair of rollers, pre-     first pair of rollers and
driving means for  ferably at an angle of between 5 and 65 5   the second
pair of rollers so that the tow   degrees.     in the ratch therebetween is
subjected to a     11. An apparatus according to Claim  10, 25     tension
which  is sufficient to  stretch  the  wherein the tow  is subjected to gas
under     filaments and temporarily straighten out the  pressure after
passing through the nip of     crimps therein, driving means for the third
the third pair of rollers to assist the further 10  pair of rollers for
maintaining the tension  opening of the tow.     on the tow in the ratch
between the second     and third pairs of rollers, the third pair of   12.
An apparatus for opening continuous  30     rollers being positioned to
exert a tension  multi-filaments crimped tow constructed sub-     on
adjacent filaments of the tow at different  stantially  as  hereinbefore
described  with 15  lengths thereof whereby the crimps in adja-  reference
to, and as shown in, Figs. 1 to 4     cent filaments are drawn out of
registry with  of the accompanying drawings.     one another, and means for
releasing the ten-     sion thereby permitting the crimps to reform      L.
E. T. BRANCH, B.Sc., F.R.I.C.,     in  the  filaments  in  the
out-of-registry                 Patent Agent.     position.  Leamington
Spa: Printed for Her Majesty's Stationery Office by the Courier
Press.-1962. Published at The Patent Office, 25, Southampton Buildings,
London. W.C.2, from which copies may be obtained.    


