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25 it its external shape and dimension. The the upset. Even if a dual combining opera- 70
set or hardening of the external surface of tion would allow dissimilar or variable
the tubing which gives the tubing its final circumference sections to be combined, in
shape and size thus is intended to occur subsequent cigarefte assembly operations a
within the sizing bushing as the dpassage of tipping paper could not be properly adhered -
‘30 the tubing through  the .remain of the to both the cigarette and filter, also resulting 75:
cooling chamber is without constraint or in process upset. It has been found that
support which could produce additional with respect to a ventilated cigareite of the
dimensional or shape alteration. The type described in the aforementioned British
method and apparatus of this patent while Patent specification No. 1,198,772 . and
'35 adequate for producing plastics tubing for having a tobacco cylinder with a circum- 80
many purposes is not suitable for making ference of 24.8 mm. there is a very specific
plastics tubing which must be sized accu- circumference for the plastics tip which
rately to have a circumferential dimension must be used in conjunction with a cellulose
not varying more than 0.49% from the pre- acetate section in the dual combining opera-
40 scribed dimension. A’ specific application tion. The plastics tubing circumference 85-
involving such demanding accuracy of size should have an optimum size of 23.9 mm.
is the use of plastics tubing as mouthpieces varying generally not more than +0.1 mm.
in filter components for cigarettes. Repre- but preferably not more than +0.05 mm.
sentative of such use is the cigaretie: de- Thus, in the extrusion and sizing operations
45 scribed in British Patent specification No. it is mandatory that unusually fine dimen- 90
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co t et §jz aQ Ty te; jects it to a sizing 110
provided w th asngggx?l egrggeggslﬁzr sttr%tiggfémﬁ Org)nat% hfmi%e goglllFtact Euth each plate fol-

It is also known in the art to use a lowed by an exposure of its exterior surface
series -of spaced apertured plates in to the heat transfer medium to harden pro-
_ lieu of the single bushing of the men- gressively the set of the surface portion -
50 tioned patent as a sizing die assembly, which was initiated upon first entry of the 115
as for example, in the manufacture of - extrudate into the cooling chamber.
plastics drinking straws. However, in spite In order that the present invention may
of improved shrinkage control and thus more readlly be understood the following
better dimensioning control possxble when ~ description is given, by way of example,
55 using the plate assembly it still is not pos- with reference to the accompanying draw- 120
sible to produce tubing having a circum- ings, in which:— _
ferential dimension within 0.49% of that FIGURE 1 is a sectional view of appara-
intended. Moreover, nothing in the teaching tus in which extruded plastics tubing may
of the aforementioned patent or similar be sized in accordance with the teaching of
60 known extruding procedures suggests that the present invention to have a circum- 125
such procedures can be successfully applied ferential dimension within predetermined
to the extrusion and sizing of external sur- limits, the view being as taken in the direc-
face configured plastics tubing. tion indicated by the line I-I of Figure 2;
The present invention is concerned with ~ FIGURE 2 is a plan view of the appa-
65 a method and apparatus for producing w1th ratus shown in Figure 1, the top cover of 130
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wher ei n t henduthpietd) UD Witould be understood that

the broader aspects of the invention are
__ applicable to the formation of amy con-
35 tinuous tube-like article with either a cylin-
drical or polygonal section and wherein
criticality of circumferential dimension is a
prime consideration. Theé plastics tube sub-
jected to the sizing procedure can be of a
40 protuberant external surface configuration
such as the tubing of fluted configuration
shown in Figure 5, the circumferential di-
mension thereof to be sized being that of
a circle circumscribed about the peaks or
tips of the respective flutes. 'Moreover, the
quality of the surface finish of the tubing
sized in accordance with the invention is
characterized by being of substantially un-
marred surface texture devoid of discolora-
tion, surface irregularity, etc. As stated,
Figure 5 depicts a short length of plastics
tubing intended for use as a ventilated
cigarette mouthpiece 10. While the con-
struction of a cigarette incorporating this
‘55 form of mouthpiece is described in greater
detail in the previously ‘mentioned . patent
application, it is 10 be noted that said
ventilated cigarette includes the usual
. tobacco cylinder, a filter plug aligned with
‘60 the tobacco cylinder and a mouthpiece in
alignment with the filter plug. As men-
tioned earlier, it is preferred that in making.
the cigarette, the mouthpiece and filter plug
be joined as a unit with'a edporous combining
65 wrap and thereafter joined as a umit to the
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the top of the protuberant flutes or like pro-
jections and in contact therewith. The wall.
thickness of the mouthpiece as measured
from the tip end of the respective flutes to
the inside diameter of the mouthpiece pre-
ferably lies in the range .026” to .030” with
the giczaove depth being in the range of .009”
to .012”

Plastics materials suitable for manufacture
of the tubing include normally solid poly-
olefins, styrenes and acetates. Low density
polyethylene is preferred for making the
mouthpieces 10 and the parameters given
herein, especially cooling bath temperatures,
are those applicable for processing low
density polyethylene.

Turning now to a consideration of the
apparatus shown in Figures 1 and 2, it
includes, as major components, an extruder 115
unit 20, a cooling chamber 40 wherein the
tubing ‘is sized, a tube pulling unit 70 and
a vacuum inducer-coolant system 80. The
extruder unit 20 is of conventional con-
struction and includes an extruder body 22 120
in which is formed a central cavity 24 for
supportingly receiving mandrel 26, the latter
being located forward of a rservoir 28 which
is filled with a molten plasics 30, and being
spaced from the cavity within the body 22 125
such as to provide that a continuous cylin-
drically shaped tubular extrudate 32 issues
from the mouth of the exfruder at a rate
determined by the speed at which the ex-
truder screw (not shown) rotates, the ex- 130
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determned rate at the tips 201 of the flutes length extrudate is cut into
sections of length 25 than at the grooves 225 between said flutes. nore
~suited for further pro

produced cigarette maki ng machi nery. differential of cooling rate

bet ween the tips The extrudate 32 is shown in Figure 1 as of the :
flutes and the grooves nust be entering the puller device 70 shortly after
achi eved 40 set the rudate surfacbﬂpﬁdi exit from cooling chanber 440.
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parallel top and bottom walls 41, 42 as well sages of the cooling thereof as distinguished

45 as opposed end walls 43 and 44 and side from actual sizing of the exirudate by con- 110
walls 45 and 46, the top wall including a strainedly engaging same as is the function
door 47 hinged thereto as at 48 and capable of plates 55-65. The sub-assembly of the
of being closed in airtight connection there- plates 110-112 also may be connected to-
with against suitable gasket means shown gether in the same manner as the sizing

50 generally at 49. The chamber 40 con- assembly 54 having intervening spacer 115
stitutes an enclosure wherein may be con- sleeves 115 as well as lateral support mem-
fined a bath of cooling fluid 50, preferably bers 116. The central aperture 67 in each
water, with the chamber having entry and of the plates 55-56 is the same size and
exit apertures at opposite ends thereof where-  shape for all of the plates, that is, the aper-

55 in are supported gland discs 41, each of ture is of generally square toothed configura- 120
which is centrally apertured as at 52 and tion as shown in Figure 6 which configu-
bas an internal radially directed passage 53 ration is used in conjunction with sizing of
through which a flow of water may be com- the generally pointed fluted extrudate issning
municated to the aperture 52. In this man- from the adapter piece 21. This particular

60 ner a seal of substantially airtight character plate aperture configuration is required to 125
can be provided at the entry and exit ends enable effecting cooling at a greater rate of
_of the chamber, the water entering the gland the flute tip ends than at the grooves be-
through passage 33 functioning to prevent tween the flutes. Furthermore, the aper-

the incursion of air to the interior of the tures -of all plates are of a_predetermined o
' 65 chamber which as will be described is main- size designed. to give the optimum intended 130 o
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. material of the extrudate to the cooling
35 medium 50 in the cooling chamber. Thus,
it is required that the travel of the extrudate
through chamber 40, which occurs at speeds
in a range of 160-200 feet per minute, in-
clude an alternate pattern of exposure to
40 the cooling medium and constraint of the

within the chamber 40 and it supplies cool
water to the chamber for removing heat
from the extrudate and it also recirculates
heated water from the chamber to a heat
exchanger (not shown). For extrudates
made from materials previously mentioned
herein and in order to achieve circumferen-
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extrudate to produce in it the prescribed
circumferential dimension in correspondence
to the setting of the surface portion. As
the advance of the extrudate progresses, the
45 degree of setting of the extrudate surface is
concurrently -and oontrolledly increased ‘and
hence the second grouping of plates 61-66
can be arranged with the greater longitudinal
spacing indicated in Figures 1 and 2. By
50.the time the extrudate in the course of its
advance arrives at the end of the sizing
die assembly, the surface (glomon generally
has achieved sufficient hardness to make the
further use of sizing rings unnecessary. In

55 other words, an externsl circumferential -

dimension within the prescribed range of
23.9 mm. + .05 mm: has been achieved.
However, it is preferable that in' the con-
tisued passage of the extrudate through the
60 cooling chamber it have some measure of

support as further cooling of the extrudate

material progresses. - Thus there is employed

plates 66, 110:112 which are provided with
_ apertures 67a of somewhat greater size than
65 the apertures m ‘the plates 55-65, the some-

tial dimension in the range prescribed while
operating in a production speed range of
at least 160-200 feet per minute, the bath
temperature must be maintained in the tem-
perature range 75°F. to 85°F. but prefer-
ably 75°F. to 80°F. 1Tt should be under-
stood that the establishment and - mainten-
ance of proper cooling bath temperatures in
accordance with the present invention is
essential to producing properly sized rod.
Thus the cooling bath is maintained at a
particular temperature not merely to provide
for heat transfer from the heated extrudate
but to present a specific cooling sink level
associated with effecting proper dxmensxon-
ing of the rod. Thus the extrudate sizing
must be achieved in a bath of predetermined
controlled temperature which temperature
must also be maintained in the sizing plates
55-67. If the extrudate was sized in a bath
maintained at less than 75°F., the set of the
surface of the extrudate would occur at a

" rate too quick to allow for accurate dimen-
" sioning within the heretofore mentioned

tolerance of 0.49%. Similarly, sizing in a
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spaced tips separated by grooves, the tubing 5. A nmethod according to
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45 tlps of the flutes as at 250 than is provided The achievement of accurate dimension- 110.
in the space 252 confronting the grooves. ing of the extrudate within the prescnbed -
Approximately 509 of the total shrinkage range of +0.4% of the intended circum- - e,
of the flutes occurs immediately upon entry ferential dunensxon is effected by precisely s

. of the heated extrudate into the cooling controlling various system parameters as

50 chamber 40. well "as employment of certain essential 115
As seen in Figure 1, the devices of the processing techniques. More particularly, -
vacuum-coolant system mclude an aspirator the following conditions and ptocedures
81 having an intake line 82 extending up- must be observed:
wardly into the cooling chamber to the sur- 1. The temperature of the heated extru- .
55 face level of the liquid in the chamber. - The date leaving the adapter piece 21 should 120 -
venturi of the aspirator is supplied with a be maintained at the requisite level. ol
jetting flow by means of pump 83 taking 2. Sizing of the heated extrudate should
suction from a water sump 84. Discharge be initiated in a cooling bath of exact pre-
from the aspirator 81 which includes water determined controlled temperature which for
60 and air aspirated from the cooling chamber low density polyethylene should be 75°F. 125
is returned to the saump by means of pipe to-85°F.
85. 'The discharge from the pump 83 also 3. The cooling bath should be maintained
includes a branch as at 86 which leads to under a condltlon of vacuum of- prescnbed
a ‘suitable heat exchanger (not shown), the level.
65 return flow of cool water from the heat ex- 4. Extemal constramt should be apphed 130
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of the tube beyond a predetermined limit, hereinbefore described with reference to the

the di. rjct i on ofthmdgha it bath toh__ereteubenlargement tubing, said method being substantially as g5

40 the constraining force being applied at a accompanying drawings.
i succession of spaced longitudinal locations 9. Thermoplastics tubing made by
i along the course of advance of the tube; method according to any one of the preced-

i and maintaining said bath of liquid coolant ing claims. 20
' at least in the region where the tube first J. A. KEMP & CO,
45 enters the bath, at a predetermined con- - Chartered Patent Agents,
‘trolled temperature, causing transfer of heat . 14, South Square,
from the tube at a controlled rate sufficient Gray’s Inn, London, W.C.1.
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the flutes than at the grooves therebetween 6. A nethod according to
claimb5. where- by advancing the tube, while subnerged, in the

—di stance between the Tocations of sard 75 %hrough a bath of liquid
coolant and in second grouping increase in a ge Retric 30 contact with

the latter to effect setting and progression shrinkage of the

surface of the tube; estab- - A net hod according to claimb or 6,
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may be ﬂ esibap at the grooves therebetween 6. A method according to claim 5, where-
vancing’ the tube, while submerged, in the distance between the locations of said 15

through a bath of liquid coolant and in
30 contact with the latter to effect setting and
shrinkage of the surface of the tube; estab-
Jishing a differential of pressure between
the interior of the tube and the liquid cool-
ant to tend to expand the tube radially, the
35 cooling being effected at least in part while
constraining force is applied to the outside
surface of the tube during its passage
through said bath to prevent enlargement
of the tube beyond a predetermined limit,
40 the constraining force being applied at a
succession of spaced longitudinal locations
along the course of advance of the tube;
and maintaining said bath of liquid coolant
at least in the region where the tube first
45 enters the bath, at a predetermined con-
trolled temperature, causing transfer of heat
from the tube at a controlled rate sufficient

second grouping increase in a geometric
progression.

7. A method according to claim 5 or 6,
further comprising forming an annulus of
liquid at each of a plurality of longitudinally 80
spaced locations downstream of said second
grouping of locations, and supporting the
tube on each annulus of liquid.

8. A method for forming thermoplastics
tubing, said method being substantially as g5
hereinbefore described with reference to the
accompanying drawings.

9. Thermoplastics tubing made by a
method according to any one of the preced-

ing claims.
- J. A. KEMP & CO.,
Chartered Patent Agents,
14, South Sguare,
Gray’s Inn, London, W.C.1.
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