Met ho and Apparat us for Detecting and Elimnating Cgarettes with Loose
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The present invention ‘relates to a loose filter

detecting machine and method for detecting loose filters
on cigarettes and rejecting the cigarette product having
the loose filter.

In the manufacturing of cigarettes including filter
tips on the mouth end thereof,' the filters ‘are joined by
tipping paper to a tobacco rod, which has been previously
wrapped in cigarette paper. The tipping paper is
generally sized so that it will circumscribe the entire
filter and a portion of the paper~wrapped tobacco rod,
thereby holding the filter to the tobacco rod. However,
in the manufacture of filter cigarettes, problems. are
encountered with the attaching of the filters to the
tobacco rod. If the tipping paper does .not securely hold
the filter tip to the tobacco rod ﬁortion of the cigarette
product, the filter may become detached during packaging
of the product, in the shipping of the product, or when
used by the consumer.

There have been a number of means suggested to test
the integrity of the attachment of the filter to the
tobacco rod. However, the most common means are visually
observing the prodﬁct | prior to packaging to determine
whether or not the filters are securely fastened to the
cigarettes or by grabbing samples and then physically
pulling some of the filters to see whether or not they are

securely fastened.
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elongated or rotary blades for cutting groups of

cigarettes carried between movable belts. U.S. Patent No.
3,327,444, teaches a system for testing the integrity of
and resistance to flow through hollow articles such as
cigarettes including the use of rolliné drums which are
provided with a plurality of axially extending segments in
N the form of recesses in which successive filter cigarettes
are carried and/or transferred thereby in a pneumatic
testing process. U.S. Patent No. 3,404,688 teaches
another system for disassembling filter and cigarette
assemblies including, for example, cutting blades. U.S.
Patent No. 3,468,416, teaches a pneumatic method and
apparatus for testing cigarettes to detect loose ends and
missing filter tips wherein stationary nozzles are
positioned at the ends of the cigarettes moving on a
conveyor at constant speed, and each nozzle direéts air
towards the adjacent end of the cigarette, one air jet
flowing at a relatively high pressure and an adjacent jet
flowing at a 1lower pressure, the pressure of the Ilower
pressure air jet being indicative of the acceptability or
non-acceptability of the end texture fabrication of the
cigarette. U.S. Patent No. 3,677,068, teaches a pneumatic
testing concept using a rotatably mounted drum provided
with a plurality of axially extending troughs having
openings disposed around the circumferential surface of
the drum wherein cigarettes are fed radially into the

openings as the drum rotates and the troughs are of such a
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with a movable belt extending over an arcuate portion of
its circumference, the troughs are closed while covered by
the belt and while the troughs are so closed, air under
pressure is injected into the closed troughs and a vacuum
source is supplied by way of an axial bore in a piston
pressed against the cigarettes' in surface to f.he
respective cigarette, so that the resulting air
displacement, if any, is monitored and, where it exceeds a
predetermined amount, indicating that the cigarette
wrapping paper is faulty, the cigarette is rejected.

An object of the present invention is to provide a
method and means for determining the integrity of a
cigarette composed of a filter which is attached to the
mouth end of the tobacco rod, whereby the tobacco rod end
of the filter cigarette is held and a preset separating
force is exerted on fhe filter to see if the filter is
secured properly to the tobacco rod and, if not, thg
filter and tobacco rod are rejected. 1In the alternative,
opposing forces can be exerted on both the filter and
tobacco rod ends.

Another object of the present invention is to provide
a mechanical means for determining the integrity of the
attachment of the filter to a tobacco rod.

Even a further object of the present invention is to
provide a rotatable splittable drum assembly, with two
vacuum means, one vacuum means being for holding the

tobacco rod portion of the cigarette to the rotating drum
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More particularly, the present invention provides a
loose filter tip detection and elimination machine for
filter tip cigarettes comprising; means providing a first
and a second vacuum force; a roté.table transversely
splittable drum assembly being rotatably splittable into
first and second segments, said drum assembly having
longitudinally extending grooves therein continuously
extending onto both said first and second segments, each
groove being sized to receive a filter tip cigarette
therein, each groove being in vacuum communication with
said means providing the first and second vacuum forces,
said first vacuum force being in vacuum communication with
said first segment and said second vacuum force being in
vacuum communication with said second segment; said first
segment of said drum being coupled with a tobacco rod end
of said filter tip ciq_arette by said first wvacuum force
and said second segment' of said drum being coupled with a
filter of said filter tip cigarette by said second vacuum
force; means to transfer filter tip cigarettes each having
~a filter and a tobacco rod end to said grooves in said
rotatable drum assembly; and means to remove said
cigarettes or pieces thereof from said rotatable

splittable drum assembly.
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pressed agai nst Cl garettes' in surface to the respective
cigarette, addembiyatincluldes &SMUdais tol rseparate said first and
second segments during rotation of the drum assembly.

Advantageously said means to remove the cigarettes or
pieces thereof from the rotatable drum assembly includes
means to remove and separate detached filters and tobacco
rod sections from filter tip cigarettes.

Advantageously the 1loose filter tip detection
apparatus has the structure recited in Claim 6.

Preferably the means to remove the cigarettes or
pieces thereof from the rotatable drum assembly comprises
the structure recited in Claim 7 and subsidiary Claims 8
and 9.

One embodiment of the present invention has the
structure recited in Claim 10. This arrangement is
somewhat simpler in construction than an alternative
embodiment of the present invention, the structure of
which is recited in Claim 15.

Advantageously the rotatable transversely splittable
drum assembly further includes means to blow off
cigarettes or pieces thereof after the rotatable drum
assembly has rotated past the means to remove the
cigarettes or pieces thereof.

Even more particularly, the ©present invention
provides a method for determining whether the filter and
tobacco rod of a filter tip cigarette are properly
connected, comprising the steps of receiving a filter tip
cigarette having a filter rod and tobacco rod from a

filter tip cigarette manufacturing station at a filter
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cigarette to see if said filter rod will separate from

said tobacco rod; and, rejecting said filter tip cigarette
if said pulling force causes said filter to separate from
said tobacco rod or transferring said filter tip cigarette
to a station for further processing if said pulling force
does not cause said filter to separate from said tobacco
rod. |

Preferably the step of exerting a pulling force on
said filter tip cigarette is accomplished by causing
opposing pulling forces on said filter rod and said
tobacco rod by simultaneously moving said first vacuum
along said filter rod and moving ‘said second vacuum along
said tobacco rod. The pulling force may be caused by
opposed pulling forces aci:ing on said filter rod and said
tobacco rod simultaneously.

Other objects of the present invention will become
obvious upon reading of .the detailed description of a
preferred embodiment set forth hereinafter.

A preferred embodiment according to this invention
will now be described with reference to the accompanying
drawings in which:

Figure 1 is a perspective view of a preferred loose
cigarette filter tip detecting station constructed in

accordance with one embodiment of this invention;
This Sheet Has Bee.
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assenbly splits, rotation the ters
splittable rotatable drum of Figure 1, shown with selected

portions cut away;

Figure 3 is a two-dimensional view of the outer
surface of the inner and outer vacuum rings laid flat of a
transversely splittable rotatable drum of Figure 1;

Figure 4 is a view of a groove portion of a
splittable drum w1th different degrees of separatlon
depicting how a cigarette with a properly attached filter
and one with an improperly attached filter would respond
to the drum spllttlng,

Figure 5 is a cross-section view of a alternative
transversely splittable rotatable drum to that shown in
Figures 1 and 2 shown with selected portions cut away;

Figure 6 is a view of a portion of the outer surface
of the vacuum ring laid flat of a transversely splittable
rotatable drum of Figure 5 showing the vacuum, blow off,
and cam grooves; |

Figure 7 is.a cross-section view of the transversely
splittable rotatable drum of Figure 5 along the lines 7-7;

Figure 8 is a perspective view of a preferred 1loose
cigarette filter tip detecting station constructed in
accordance with another embodiment of this invention; and

Figure 9 is a cross-section view of a reject drum of
Figure 8.

Referring to the drawings in detail, and initially to
Figure 1 thereof, it will be seen that a loose filter

detecting and eliminating station embodying the present
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transfer drum 20 which feeds filter cigarette units 14

having filters 15 and tobacco rods 16 to a splittable
loose filter detecting drum 30, and a rotatable discharge
or reject drum 80 which receives the cigarette product 14
and pieces thereof from the loose filter detecting drum
30. Each of the drums 20, 30 and 80 include grooves 22,
63, 82, respectively, therein which are sized to received
cigarette product 14 therein. The grooves 22, 63, 82
extend longitudinally to the axis of rotation of each of
the drums 20, 30 80, respectively. The drums 20 and 80
are rotatable in the same direction and the splittable
drum 30 rotates in the opposite direction, wherein the
drums 20 and 80 are in spé.ced relation to the drum 30, but
the spacing is 1less than the diameter of a cigarette
product 14 which is received within the grooves.
Moreover, grooves 63 in the splittable drum 30 are in
alignment with the grooves 22 and 82 in the drums 20 and
80 and the surface speeds of the three drums are the same,
so that, as the drums rotate thereby this enables safe
transfer of cigarettes 14 between the drums 20, 30 and 80
using timed application of vacuum. Each of the drums 20,
30 and 80 are operable by drive means (not shown), so that
all three of the drums turn at the same surface speed.
Splittable loose filter detecting drum assembly 30 is
shown in cross-section in Figure 2. Splittable 1loose

filter detecting drum assembly 30 includes an inner vacuum
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comuni cation wth ghent; said first segrrent of said drum
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sections 70. The purpose of splittable loose filter

detecting drum assembly 30 is to hold a tobacco rod 16 of

a filter tipped cigarette 14 in one of grooves 63 by a

second vacuum in flow communication from a vacuum source

(not shown) of vacuum apparatus 90 through vacuum source

conduit 91, second vacuum regulator 94, second vacuum line
; 95, vacuum bore 52 and vacuum groove 54 of outer vacuum
ring 50, and vacuum conduit 65 and groove apertures 64 in
groove 63 and to hold the filter 15 of the same filter
tipped cigarette 14 in one of grooves 72, which is in
coaxial alignment with one of grooves 63, by a first
vacuum which may be different from the second vacuun
exerted onto tobacco rod 16, the first vacuum in flow
communication from a vacuum SOurce (not shown) of vacuum
apparatus 90 through vacuum source conduit 91, first
vacuum regulator 92, first vacuum line 93, vacuum bore 42
and vacuum groove 44 of inner vacuum ring 40, vacuum
conduit 68, and vacuum conduit 75 and groove aperture 74
of plate section 70. Then, by having the plate section 70
containing filter tipped cigarette 14 move longitudinally
away from the tobacco rod 16, groove aperture 74 moves
longitudinally along filter 15 away from the tobacco rod
16 end of cigarette 14. By setting the first wvacuum, the
movement of plate section 70 causes a presglected force to
be exerted on filter 15 which tries to pull filter 15 away
from tobacco rod 16. If filter 15 is not properly

attached to tobacco rod 16, it will separate from it and
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process. Therefore, the three rotational drums 20, 30, 80
of the present invention were developed. |
With reference now to Figure 1, transfer drum 20
receives a produced cigarette 14 into each groove 22 and
holds cigarette 14 into groove 22 by means of a wvacuum
(not shown) exerted through apertures 26. As shown, the
vacuum would start at about the 3 o'clock position of drum
20 and last through the shown clockwise rotation until
drum 20 is to pass cigarette 14 to grooves 63/72 of drum
assembly 30 at about drum 20's 9 o'clock position and drum
assembly 30's 3 o'clock position. Drum assembly 30 exerts
a second vacuum on the tobacco rod 16 portion of cigarette
14 through apertures 64 and a first vacuum on the filter
15 portion of cigarette 14 through aperture 74 from about
its 3 o'clock position through its counter clockwise
rotation until drum assembly 30 is to pass cigarette 14 to
grooves 82 of reject drum 80 at about drum assembly 30's 9
o'clock position and drum 80's 3 o'clock position. as is
seen in Figure 3, the second vacuum on tobacco rod 16 is
allowed by having a vacuum bore 52 into outer vacuum ring
50 at about its 12 o'clock position, the wvacuum bore 52
being in flow communication with a vacuum groove 54
partway around outer vacuum ring 50 from about its 3
o'clock to 9 o'clock position. Likewise, the first vacuum
on filter 15 is allowed by having a vacuum bore 42 into

inner vacuum ring 40 at about its 12 o'clock position, the
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tobacco rod Clgarette are properly
groove 44 partway around inner vacuum ring 40 from about

its 3 o'clock to 9 o'clock position. Further operation of
drum assembly 30 will be hereinafter explained.

Now, with reference back to Figure 1, reject drum 80
receives either an entire filter cigarette 14 or a
defective cigarette tobacco rod 16 into grooves 82 from
grooves 63/72 of drum assembly 30. A vacuum (not shown)
is provided through apertures 86 of grooves 82. As shown,
the vacuum would start at about the 3 o'clock position of
drum 80 and 1last through the shown clockwise rotation,
until drum 80 is to pass cigarette 14 to a filter
cigarette processing apparatus (not shown) at about drum
80's 9 o'clock position. Apertures 86 are shown positioned
to have the vacuum exerted on the filter 15 of a
nondefective cigarette 14. If cigarette 14 is defective,
filter 15 will be pulled from tobacco rod 16. Defective
filter 15 will not transfer because of the spaced
relationship of drum assembly 30 and drum 80. Because of
this, apertures 86 will not hold tobacco rod 16 into
grooves 82 and the tobacco rod 16 will fall from groove 82
and will not be passed to the next cigarette processing
apparatus. With reference to Figures 4a-4d, Figure 4a
shows one of grooves 63/72 having received a cigarette at
drum 30's 3 o'clock position. Figure 4b shows that at
drum 30's 12 o'clock position plate 70 has started to
separate from ring 60. Figure 4c shows how at the 10
o'clock position of drum 30 plate 70 has separated further

from ring 60. Figure 4c depicts a cigarette having a
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void at the location where apertures 86 will pass so
neither the filter nor tobacco rod should transfer to
grooves 82 of reject drum 80.

Alternatively, as will be discussed with Figures 8
and 9, sensors could be used to detect cigarette elements
that have separated and an outward burst of air could be
transmitted from other apertures 85 in grooves 82 of drum
80 to ensure that the defective cigarettes are rejected.
Also, as will be explained hereinafter, a blow off
assenmbly caﬁ be employed to enéure'defective filters 15 or
tobacco rods 16 do not remain in respective grooves 72 and
63. |

With reference now to Figures 1, 2 and 3, the
rotational operation of drum assembly 30 is further
explained. Drum assembly 30 comprises a stationary inner

| vacuum ring 40, a stationary outer vacuum ring 50, a
rotatable splittable ring 60, and a plurality of plate
sections 70. | |

Inner vacuum ring 40 is cylindrically shaped with a

~vacuum end and a cam end, the outer cylindrical diameter
of the vacuum end being greater than that of the cam end.
Ring 40 allows communication of the first vacuum to filter
15 over the desired rotational portion of ring 60 by
having a vacuum bore 42 in flow communication with a

vacuum groove 44 partway around the outer surface of ring



furfher, processing if. saldLElhRAGRLLr Ce does not cause said filter to
separate from said toyaa ferably the Stc’*F of—exert+ag—a—ul | i ng
forge on said filter: RIH 'aﬂ mrs acconpl i shed "H§ %ﬁgiw %&si ng

I

pulting forces on sai nd saig tobacco rodREPLAGEDUI t andously
noving said first vacuum along said filter rod and noving sai d second
vacuum al ong sai d tobacco rod. The pulling force may be caused by opposed
pulling forcg ' ai oLt od anh SR JakRRAC ds40 furth

si mul t aneousl 9 q-'gdhae}gi gg?écbrgc%?lmt ﬁéemfor esent eﬁﬁve%t |ﬁon vcﬁalrfd)becorrgrob\ﬁrous

upon readi ngcghtiBEsdehel hitdemietit! IdH 13 P1rdrPl SEFT 6£0ptaRadRR B 70

forth hereinafter.
by having a cam groove 46 around the outer ring surface

toward the cam end of ring 40. Figure 3 depicts the outer
cylindrical surface of ring 40 laid flat. The 6, 9, 12
and 3 o'clock positions relate to a clock face with drum
30 in the position as shown in Figure 1. Cam groove 46
and vacuum groove 44 are also shown in a laid flat
position.

Outer vacuum ring 50 allows communication of the
second vacuum to tobacco rod 16 over the desired
rotational portion of ring 60 by having a wvacuum bore 52
in flow communication with a wvacuum groove 54 partway
around the surface of ring 50 which contacts ring 60.
Figure 3 depicts the outer cylindrical surface of ring 50
laid flat, showing vacuum grdove 54.

Rotatable splittable ring 60 has a cylindrical shape.
Ring 60 has an interior core 61 which is connected to a
shaft 62 which is used to rotate ring 60 around this
cylindrical axis. A drive means (not shown) is connected
to shaft 62 to provide rotation.

Ring 60 has a tobacco rod end receiving portion and a
filter end receiving portion. The filter end receiving
portion of ring 60 has an outer cylindrical diameter that
is less than that of the tobacco rod end receiving portion
in order to accommodate the plurality of plate sections
70. Figure 1 shows eight plate sections 70. The outer
diameter of the filter end receiving portion of ring 60

having plate sections 70 laying on the outer cylindrical
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portion of ring 60. The tobacco rod end receiving portion
of ring 60 contains a plurality of grooves 63. Figure 1
shovws eaéh plate section 70 having three grooves 63, which
extend longitudinally to the axis of rotation of ring 60.
Eacil of grooves 63 contains one or more apertures 64.
Apertures 64 are in flow communication with vacuum
conduits 65 which are internal to ring 60 and are also in
flow communication with vacuum groove 54 in outer vacuum
ring 50. Apertures 64 of each groove 63 communicate with
the second vacuum to tobacco rods 16 of filter cigarettes
14 when the respectivé conduits 65 are in flow
communication with vacuum groove 54 to hold tobacco rods
16 stationary in grooves 63.

At the filter end receiving portion of ring 60, ring
60 is hollowed sufficiently to fully surround inner vacuum
ring 40, ring 60 thereby having an inner cylindrical
diameter at the filter end just slightly greater than the
outer cylindrical diameter of inner vacuum ring 40 at its
vacuum end, so that the first vacuum exerted on filter 15
can be maintained. | |

Each one of the plurality of plate sections 70 has an
inner and outer arcuately shaped surface, such that the
inner surface will lay on ring 60 at its lesser outer
cylindrical diameter portion toward its filter end. The
plurality of plate sections 70 are Jjuxtaposed 'to each
other, thereby circumscribing ring 60 at its lesser outer

cylindrical diameter portion toward its filter end.



splfttable drum wth iffe egrees of .separation depicting how a

cigarette with a pﬁﬁ@e&yasgegn%ﬁad filter and ohgy TH AT AT aperly
[

attached filter:wou Fhe drum split:
cro%s-section view [ - FB
to that shown in Fig ' away;

ve transygrsel iMoraBlED r ot atjabl e drum
shown with sel ected por

Figure 6 is a view-of a portion of the outer surface of the vacuumring

laid flat of a tr%g%}ﬁergf%t\!espééééfé}le7h°?ﬁ£§b'§xé“% OinoEJeng%PoévéQOW?g

t he vacuum blow 0O , and cam grooves; Figure IS a cross-section view of

the transver gghbqarly Grdld § tePlit ealdémaidy FLadpeaSsak-eagel.he didtifes - 7;

Figure 8 is a perspective view of a preferred |oose cigarette filter tip
detecting stabi grLasdkisi Bf hligned with grooves 63 in ring 60. As

an example, Figure 1 shows each plate section 70 having.
three grooves 72. Each groove 72 contains one or more
apertures 74. One or more apertures 74 of each groove 72
are in flow communication with a vacuum conduit 75. Each
vacuum conduit 75 ma_inta'ins flow communication with a
vacuum conduit 68 through the filter rod end receiving
portion of ring 60. Each vacuum conduit 68 is in flow
communication with vacuum groove 44 of inner vacuum ring
40. Therefore, one or more apertures 74 of each groove 72
communicate with the fii:'st vacuum to filters 15 of filter
cigarettes 14 when the respective conduit 68 is in flow
communication with vacuum groove 44.

Each plate section 70 has a cam shaft 76 transversely
connected to its inner arcuately shaped surface. Each cam
shaft 76 has a cam 75 connected to it. The filter rod end
receiving portion of ring 60 contains a cam bore 66 for
each cam shaft 76, such that when each cam 78 is inserted
into .cam groove 46 of inner vacuum ring 40, the movement
of each cam 78 in cam groove 46 will not be impeded. Each
cam bore 66 is also shaped such that each plate section 70
is securely held against the filter rod end portion of

. ring 60.

Cam groove 46 of innef vacuum ring 40 is designed so
that when a plate section 70 of splittable loose fiiter
detecting drum assembly 30 is rotated past transfer drum

20 to obtain a filter cigarette 14 in one of grooves 72



-
accbdrdance wi-tﬁ_h_a_got her enbodi ment of this invention; and 8 Figure 9 is

a cross-sectio >uesf Has Been Replased  dr um of Fi gur er8- he

drawi ngs in detjf Iy to Figure 1 theflosHEGT: HAB IBEEN seen t hat
a | oose filter | i m nating gt ati on enb®EPLAGED he priesent

i nvention, is generally identified by the referén ] S shown.

The apparatus 10 includes three rotatable druns, a transfer drhn120 whi ch

Lglef'tst;'b: teeraﬁagait?étecdwéépénﬁi}?a/i ddid €Té3 15N WOPRTeRvePd$2160k0 a
transfer drum 20, ﬁhe plate section 70 coaxially abuts the
large cylindrical diameter tobacco rod end receiving
portion of ring 60. As ring 60 rotates toward reject drum
80, cam groove 46 causes the plate section to move axially
away from the tobacco rod end receiving portion of ring
60. This causes the position of apertures 74 to move
along filter 15 away from the tobacco rod 16. The first
vacuum exerted on filter 15 through the moving aperture 74
causes a preset pulling force on filter 15 away from
tobacco rod 16. If filter 15 is improperly connected to
tobacco rod 16 they will separate. Cam groove 46 will
cause the plate section 70 to move far enough so that an
improperly connected filter 15 cannot be passed to a

- groove 82 of reject drum 80. After plate section 70
rotates past reject drum 80, cam groove 46 causes plate
section 70 to again coaxially abut the tobacco rod end
portion of ring 60 so the process can be repeated. Figure
3 shows one path for a cam groove 46 which will permit the
desired operation.

With reference now to Figures 5 - 7, there is shown
an alternative embodiment for loose filter detecting drum
assembly 30 of Figures 1 - 4. 1In Figures 5 - 7, different
views of portions of a dual splitting loose filter section
drum assembly 230 are shown. A numeral ending in "fv
refers to a component related to filter 15, while a
humeral ending in "t" relates to a component related to

tobacco rod 16.



| oose fjlter det %IsiSH@t.H’d'sB@QnQQplac%&ld a rotatable discharge or reject drum 80

whi ch recei ves the duct 14 and pi ec, ) e | oose
- ﬂmkgﬂﬂof t he druns 20, PISaSHEETOHAS B grooves
|RAL n which at®e sizef to rREPEACED cigdrette

filter detecting d
22,%63, 82, respec
product 14 therein. The grooves 22, 63, 82 e udinally to the
axis of rotation of each of the druns 20, 30 80, respectively. The druns
20 and 80 are rot giighh | & t RhATE i resdh@n apinghe2apl | idonnettdd Mt
rotates in the opposite direction, wherein the druns 20 and 80 are in
spaced rel at neantinghldtem4aifh, B8 tHet spivgng4oi isl etatiibnaryhe dhentt er
of a cigarette product 14 which is received wthin the grooves.
Mor eover, gr @eRepdsses theongh ttled| eenten 3HF ardngn 240 gnnodne wehld tdl
grooves 22 and 82 in the drunms 20 and

shaft 262 is connected to a drive means (not shown) which

rotates shaft 262 and thereby drum 230 in a counter-
clockwise direction, as shown by an arrow. Connected to
and perpendicular to the other end of shaft 262 is a
circular-shaped plate 261. For example, bolts 206 can be
used to make this connection.

Circumferential channel members 201f and 201t have J-
shaped cross-sections; wherein channel members 201f and
201t each have parallel legs 202 and 203, leg 202, the
inner leg, being longer thah leg 203. Legs 202 and 203
are joined by base 204 which is perpendicular thereto,
thereby forming a channel identified by the numeral 206.
The base 204 of channel members 201f is connected to plate
261, using, for example, bolts 207, such that channel 206
is open toward mounting plate 400.

A plurality of guide rods 212 are connected to base
204 of channel member 201f at a guide rod connection,
identified by the numeral 208. For example, guide rod
connection 208 can be provided with a threaded end of
guide rod 212 threaded into a threaded bore in base 204.
For example, Figure 7 shows fouf equally spaced guide rods
212. Figure 5 shows that guide rods 212 are parallel to
legs 202 and 203 of channel member 201f and shaft 262.

A spring 210 is placed over.each guide rod 212. A
filter plate 270f, having a longitudinal bore 271

therethrough, and an opposed filter plate 270t, also



80zand_t he surface..
druns rotate theﬁglﬂs§R

Ehree druns are_the sane, so that, as the
the druns 20, 30 a

eeds of e
SheetHas B $safe transfer pfyg SREST | 7 bet ween
H ﬂ med -appl i cati on pf vamm‘;ﬁ%ﬁ? yf t he
drdns 20, 9 30 rabl e byigiri ve neans.( wn), |so that

all three of the drums turn at the same surface speed. Splittable |oose
filter detecting drum assenbly 30 is shown in cross-section in Figure 2.

Splittable yamse fid t Gorialiiing duapas /bl wrkkdntodgs aarenneext

vacuum ring - out er cuumring 50, a circunferential rotatable
splittabl e WNG&P ofchéh Pywidéi £¥a0h1B! akeng bores 271. Plates 270f

and 270t are arc-shaped and partway slideable into

channels 206. Figure 7 shows four plates 270t.

A spring 210 is placed over each guide rod 212 having
another spring 210 and plates 270f and 270t also inserted
thereon. - The base 204 of circumferential channel member
201t is next connected to each guide rod 212 at guide rqd

B! connection 208, such that channel 206 of channel members
201t faces channel 206 of channel member 201f.

Each of plates 270f and 270t have a cam shaft 276
connected to their underneath arc-shaped surface. A cam
278 is connected to each shaft 276. As seen in Figures 5
and 6, vacuum ring 240 has a pair of cam grooves 246f and
246t circumscribing its outer surface. Cam groove 246f
receives cam 278 for each plate 270f and cam groove 246t
receives cam 278 for each plate 240t. A:vacuum ring 240
is stationary, the rotation of shaft 262 causes plates
270f and 270t to rotate and their respective cams 278
follow the grooves 246f and 246t. As shown, at the 3
o'clock position of drum assembly 230, plates 270f and
270t are at their closest. As they rotate toward 12
o'clock, plates 270f and 270t start to split
longitudinally. After passing 9 o'clock, plates 270f and
270t return to their closest position. The upper portion
of Figure 5 shows the 12 o'clock position and the bottonm
portion shows the 6 o'clock position of drum assembly 230.

Each of plate sections 270f and 270t have a plurality

of grooves 272 on their outer arc-shaped surface parallel



sections 70. The purpose of splittable |oose filter detectlng drum

assenbly 30 is to hold a tobacco rod 16 of a fi
oney of grooves 63 by a second vacuumin flow copr

soufce (not shown) of vacuum appar at us 9019hrouoh'vaq“quggprce gondui t 91,

second vacuum regul ator 94, second vacuum line 85 HHEHT0

and

vacuum groove 54 of outer vacuumring 50, and vacuun1condU|t 65 and groove
apertures 64tbh shapYe 063 ,andatR ptsbyde 272 ten kb phatle saseibhnl terof

ti pped cigarette 14 in one of grooves 72, which is in coaxial

al i gnment

with one of gpeddyedirbaxiyil aaii(ﬁﬁileﬂﬂCmilﬂl whi edrrespomding f gepeve fa7an
the second vacuum exerted onto tobacco rod 16, the first vacuumin fl ow

conmmuni cat i oinf raxin appasedmn phate e seattioshoamdtof vBRigureappashows,9CEor

t hrough vacuum source conduit 91, first

example, each plate section 270t having four grooves 272

therein.

A cigarette will be received by each groove 272 and

will be held for a time in the groove 272 by a vacuum. A

vacuum is to be exerted on both the filter 15 and tobacco

rod 16. If different vacuum pressure is desired to be

exerted on filter 15 and rod 16, either two vacuum sources

or one vacuum source with different geometry of vacuunm

supply lines can be utilised. As shown in the Figures,

one vacuum line 293 is used being connected to a vacuum

regulator and vacuum apparatus (neither shown).

Vacuum ring 240 has vacuum grooves 244f and 244t

partway around its outer surface. Figure 6 shows grooves

244f and 244t are from about the 9 o'clock to 3 o'clock

positions of ring 240. A vacuum bore 242 in ring 240

provides vacuum connectivity between vacuum 1line 293,

groove 244t, and dgroove 244f. Each groove 272 has a

groove aperture 274 which is the opening of a conduit 275

from groove 274 to the inner arc-shaped

surface of

respective plate 270f or 270t. Respective leg 202 of

channel member 201f or 201t has a conduit 268 for each

conduit 275 which maintains continuous flow communication

therewith. Conduits 268 provide vacuum flow communication

from the respective vacuum grooves 244f or 244t to filter

15 or tobacco rod 16.
"‘hls Sheet Has Been R
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vactium.r egul at or L all Stovacuym |l ine 93, vacuum bore 42 and vacuum groove
44 of inngr vacuuﬁﬁ?§&wp e ft condui t 68, and vacuum conduit 75 gnd
graove aperture 74.éH"mI H on 70. Then, 9 ] e section
70 tontaining filt ette 14 agove i i )9 y fromthe
t obacco rod 16, groove aperture 74 noves | ongiftudin Dong fill ter 15
away fromthe tobacco rod 10 16 end of cigarette 14. By setting the

first vacuum t heIﬁDvgggg.hthngl ata&_f@ﬁgl} onangﬁ_gase@r%oQ{e%sel ££3 edyfignce
to be exerted on filter 15 which tries to pull “filter 15 away from tobacco

rod 16. téceitvbt 8" cidlrette 12t frigmOREMdansfer drum as grooves 272

pass approximately drum assembly 230's 3 o'clock position.
A vacuum is exerted through groove aperture 274 in plate
270f onto filter 15 and a vacuum is exerted through groove
aperture 274 in plate 270t onto tobacco rod 16. As the
drum assembly 230 rotates counter-clockwise, the plates
270f and 270t separate further apart longitudinally
causing an opposed pulling action on filter 15 and tobacco
rod 16. Improperly joined filters 15 and tobacco rods 16
will separate, while properly Jjoined units will not
separate. Properly joined cigarettes 14 will transfer to
reject drum 80 because of thé aliénment of apertures 86 in
grooves 82, as previously explained with the embodiment of
Figure 1 - 4. Improperly joihed units will not transfer.
To ensure that grooves 272 do not retain filters 15
or tobacco rods 16 of improperly joined cigarettes, vacuum
ring 240 has blow off grooves 304f and 304t into its outer
surface at approximatel_y the 6 o'clock position of drum
assembly 230. A blow off line 300 is connected to an air
source (not shown). A blow off bore 302 in vacuum ring
240 provides flow communication between blow off line 300,
blow off groove 304t, and blow off groove 304f. Grooves
304t and 304f are positioned so that they provide blow off
air through conduits 268 and 275 and out respective
apertures 274 as they pass lthe approximate 6 o'clock
position of drum assembly 230, to ensure that any
cigarette components which did not transfer to reject drum

80 as grooves 272 passed approximately the 9 o'clock



attached to tob Qm&gﬁ%kﬁmuhﬁmmull separate fromit and the filter 15 and

t obacco rod 16 w

d and subsequg d N This pur pose
must be fulfilled m‘m iﬂéﬂtes 14 are pro¢ ZH!?/ Egég EE e production

process.

Ther ef or

tati onal21dr um af fh pr esent

I nvention were developed. Wth reference nom1to Flgure 1, transfer drum 20
recei ves a produced cigarette 14 into each groove 22 and holds cigarette 14

i nto groovepggibYoAEa8e OdrdmVagHsdnblpl ShewNyigier bed eRpeygedaperion es
26. As shown, the vacuumwould start at about the 3 o'clock position of

drum 20 and kaeireéhrwmh ﬁé\ﬁoﬁém\;gtd‘d\ﬁé‘éwm r Gotidted WHdd damtHe i3 to

pass C|garette 14 to grooves 63/

of drum assenbly 30 at about drum 20's 9

o' cl ock posbt edBcRNboitIcHs SefbiyuR0'assenbio} ozkopes tpivk &pUBmatheIh| v

30 exerts

cigarette 14 from transfer drum 20.

With reference to Figures 8 and 9, apparatus 10 is
shown having sensors or detectors 71 which detect whether
or not each filter cigarette 14 is defective in the
attachment of filter 15 te.tobacco rod 16. Any number of
types of sensors can be used. For example, as shown
sensors 71 are positioned to detect the physical location
of passing cigarettes 14. Those skilled in the art can
see other ways to detect faulty cigarettes, such as using.
one light omitting unit which will direct a light beam at
the filter 15/tobacco rod 16 union and detect a fault if
light passes therethrough.

Sensors 71 are connected to controller 73.
Controller 73 is programmed to remember which cigarettes
14 are defective. To ensure that defective cigarettes are
not passed on through further cigarette processing and
packaging stations, controller 73 controls a blow off
system in reject drum 80 to cause an air force to be
expelled from apertures 85 when the remembered defective
cigarettes rotate past a reject point, shown as being at
the 6 o'clock position.

As shown, reject drum 80 rotates in a clockwise
direction, opposite that of drum assembly 30. A vacuum
force is provided through at least one aperture 86 in each
groove 82 of reject drum 80 from about the 3 o'clock

position passing through the 6 o'clock position and to



a®second vacuum ol on the tobac o.rod 16 portion of cigarette 14 through
apertures 64 and* s 'ﬁﬂt ‘Gh the filt 15 portion of cigarette 14

t grough aperture ts 3 o' cl ockﬂ-ngssH its counter
clockwi se rotatio senblyznimuae%ﬂ;gi § fe 14 to
grooves 82 of reject drum 80 at about drum Ds 9 ofcl ock position

and drum 80's 3 o' clock position. As is seen in Figure 3, the second vacuum
on tObaCCOabg(i'oic@._m'a%eQ. ovRE by RAWiHble YesitiodQr ewhdrent€h@Utwicutaiguum
ring 50 at about its 12 o' clock position, the vacuum bore 52 11 being in
fl ow commufiogelel Okedisels aandCuttlelr dovs-defective cigarettes 14 are

passed on to a filter cigarette processing apparatus (not
shown). Reject drum 80 has a stationary portion 80s and a
rotatable portion 80r. Shaft 81 is connected at one end
to a drive means (not shown) -and at the other_ end to
rotatable portion 80r. Vacuum 1line 97 from a vacuum
source (not shown) is connected to a vacuum bore 98 in
stationary portion 80s. Vacuum bore 98 is in wvacuum
communication with vacuum groove 87 which passes around
the outer portion of stationary portion 80s from about the
3 o'clock, 6 o'clock to 9 o'clock positions, similar to
groove 44 shown in Figure 3. The vacuum force is provided
through vacuum bore 89 and then through aperture 86 in
rotatable portion 80r when respective bores 89 are in
vacuum communication with groove 87. |

Reject drum 80 is shown having a reject point at
“approximately the 6 o'clock position, similar to that
shown for blow off grooves 304f and 304t in Figures 5-7.
If any portion of a defective cigarette is passed from
drum assembly 30 to reject drum 80, controller 73 ensures
that the defective filter 15 or tobacco rod 16 does not
pass further. At the instant in time when a remembered
defective cigarette is possibly passing the reject poiﬁt,
controller 73 causes an air force to be expelled through
blow off line 84, through blow off bore 83 in stationary
portion 80s, through blow off bore 88 in rot'atabie portion
80r and out through apertures 85, positioned in groove 82

at. a physical location where a filter 15 or a tobacco rod



pdrtway around outer vacuumring 50 fromabout its 3 o clock to 9 o' clock
position. Likewi se, the first vacuumon filter F E* havi ng a
vacuum bore 42 into inner vacuumring 40 at a d ;E; c ock position,

t he vacuum bore 42 being in flow comruni28ati of, wi t ﬁ:unxd ove 44
partway around inner vacuumring 40 fromabout 1ts 3 o'clock to 9 o' clock
position. Further operation of drumassenbly 30 will be hereinafter

expl ai ned. MOWowid hbeeflecated.backhd cafi 08becéd, ekeiréeld digins@Prietentes
either an entire filter cigarette 14 or a defective cigarette tobacco rod
16 into grcowesvéZcbmem theovasuGly 7Poptedrion bisendff 3kthe Adesectiivénot
shown) is provided through apertures 86 of grooves 82. As shown, the vacuum

woul d st ar tckgargkte compSnents ofkoposejech @fudr 880 and | ast through the

shown cl ockwi se rotation, . . . .
The foregoing detailed description is given primarily

for clearness of understanding and no unnecessary
limitations are to be understood therefrom for
modifications can be made by those skilled in the art upon
reading this disclosure and may be made without departing
from the spirit of the invention and scope of the appended

claims.

I‘hls Sheet Has Been Rep

HllllHlllﬂ i




ufitil~ drum 80 is to pass cigarette 14 to a fiItep—eLgaLetfe processing

apparatus (not shown) at about drum80's 9 o'cloc

atge shomﬂ*pUbrtlonea 0 have the vacuum exerted on

1f cigarette414 is defe
ﬂlﬂﬂgiml mlnﬂll Defective filter 15 w
cre nons
this, apertures 86 will

nondefectl
pul | ed fr
of the sp

of drum assenbly 30 and drun180 - Because of

po |t|on ertures 86
laged o
ln 5 w |
because

not hol d tobacLarMgd 16 into grooves 82 and the

be

tobacco rod 16 will fall fromgroove 82 and will not be passed to the next

ci garette processing appar at us.

4a shows one of grooves 63/72 having received a cigarette at

1.

A loose filter tip detection and elimination machine
for filter tipped cigarettes comprising:

a) means providing a first and a second vacuum force;
b) a rotatable transversely splittable drum assembly
being rotatably splittable into first and second
segments, said drum assembly having longitudinally
ektending grooves therein, continuously extending
opto both said first and second segments, each groove
being sized to receive a filter tip cigarette, each
groove being in vacuum communication with said means
providing said first and second vacuum forces, said
first vacuum force being in vacuum communication with

said first segment, and said second vacuum force

‘being in vacuum communication with said second

segment, said first segment of said drum being
coupled with a tobacco rod end of said filter tip
cigarette by said first vacuum force and said second
segment of said drum being coupled with a filter of
said filter ¢tip cigarette by said second vacuum
force;

c) means to transfer filter tip cigarettes, each
having a filter and a tobacco rod end, to said
grooves in said rotatable drum assembly; and

d) means to remove said cigarettes or pieces thereof
from said rotatable drum assembly.

The apparatus of Claim 1, wherein each-groove of said

first segment will receive said filter end of one

Wth reference to Figures 4a-4d, Figure



12 drum 36-s—3—o-ctock position. Figure 4b showalsg,tg,@ttHagheegumcSO s 12

o' cl ock po as started to separate T aced ‘Figure 4c
shows how m“F ﬂmwg posi tion of drum 30 pﬂﬂﬂ”}ﬂ”ﬂ Sl ar at ed
further kgure 4c depicts a cigar RldRgr oper | y
attached fllter Apertures 86 will grip filter 15 at the shown
openi ng bet ween plate 70 and ring 60. Figure 4d shows a cigarétte where
filter 15 and t o] §§Q$§ [ 0 voi d
at the location %?e gperture 6 pass S%£EEI$ 1 “ﬁor%&f?@n&%g?

tobacco rod shouygody@nsigr é&h&VQQM§§n§2 Q@gﬁéhﬁthﬂiyn‘§@cefbéer§35aVe|y,
as wll be discussed wth Figures 8
tobacco rod end of said cigarette.
3. The apparatus of Claim 1, wherein said rotatable
 transversely splittable drum assembly includes cam
means to separate said first and said second segments
during rotation of:said drum assembly.

4, The apparatus of Claim 1, wherein said means to
remove said cigarettes or pieces thereof from said
rotatable drum assembly includes means to remove and
separate detached filters and tobacco rod sections
from filter tip-cigaréttes.

5. The apparatus of Claim 1, wherein said first vacuum
force is at a preselected vacuum which is lesser than
said second vacuum force.

6. The apparatus of Claim.l, wherein said first and said
second segments are at a closest position when said
means to transfer filter tip cigarettes transfers a
cigarette to one. of said grooves in said drum and
wherein as said drum rotates toward said means to
remove said cigarettes or pieces thereof, said first
and second seéments separate, thereby exerting a
pulling force on said cigarette to see if said filter
end will separate from said tobacco rod end.

7. The apparatus of Claim 6, said means to remove said
cigarettes or pieces thereof from said rotatable drum
assembly further comprising a reject drum having
longitudinally extending Ggrooves therein; said

grooves having at least one aperture therein, said at



antd 9, s
separ at ed
apertures
ci gar ette

to detect cigarette elenents that have

burst of air could be t mitted from ot her
iwm of drum 80 to ensure l MHIS SHEETIHAS CAEENE

so as will bgeexplai

do not remain in respective grooves 72 and 63. Wth reference nowto

Figures L 2 and 1daddieie BidAnate LAY A YactilMcRRSRIFcA o SyiuH et

Drum asserrb

expl ai ned.

conprises a“stationary Inner vacuumring 4

stationary outer aV3fdaHy rdf&éﬁqaa oA PEADVEch FoRbled ddih GbtaAkbFe

plurality of plate sections 70.

shaped with a

1o0.

nner vacuumring 40 i s cylindrically
transversely splittable drum assembly and said reject

drum rotating in opposite directions; each of said
grooves in said rotatable transversely splittable
drum assembly being in coaxial alignment with one of
said grooves in said reject drum as said drums rotate
past each other; and, said at 1least one aperture
being aligned such that if said pulling force
separates said filter end and said tobacco rod end
thereby creating a gap, said at least one aperture
will be adjacent to said gap, but if said pulling
force does not sepérate said filter end and said
tobacco rod end, said at least one aperture will
cause said third vacuum force to be exerted on said
cigarette thereby transferring said cigarette from
said rotatable transversely splittable drum assembly
to said reject drum.

The apparatus of Claim 6, wherein only one of said
first or second segments of said rotatable
transversely 'splittable drum assembly moves
longitudinally to. cause said first and second
segments to separate.

The apparatus of Claim 6, wherein both said first and
second segments of said rotatable transversely
splittable drum assembly lmove longitudinally away

from each other to cause said first and second

hq:fmﬂ er bl ow of f
assenbly can be enpl oyed to ensure defective filters—ib f"’eé[i\hnm‘ rods 16

a

segments to separate.

The apparatus of Claim 3, wherein: “II,I

Il

ThlS Sheet Has Been Replaced
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vactium.end-and—a—camend, the outer cylindrical dj ter 1 he
vacuum end beij n that of yt he cam e'-.dl.rﬁ f HanBes ciileed
comuni cat i fﬁ“ﬁ!@‘\g‘“mﬂ\macuum to filter 15 pver mfot at i onal
portion of FRMYCOULDYs havi rg a vacuum bor® 42 ip fl{¢kRkdERLIN on with a
vacuum groove 44 partway around the outer surfate of ring 40 toward the
vacuum end. | nner vacuumring 40 further controls the novenent of the

plurality of platg)se@higoneifs®ysEgHent &fCaHA M OPYCatEbRe O NRR Iy 1§
ring surface toward the camend of "ring 40. Figure 3 depicts the outer

cylindrical surfagpiettable 48rudi Cadsa@hbly Thechudds: 1z plurality of

juxtaposed arc-shaped plate sections, said plurality
of juxtaposed plate sections having a cylindrical-
shape, each arc-shaped plate section having an inner
and an outer surface, said outer surface containing
. at least one of said 1longitudinally extending
grooves;
b) said cam means to separate said first and said
"second segments during rotation of said drum aésembly
includes: an inner vacuum ring having a cam groove
therein, said cam groove fully circumscribing said
inner vacuum ring; a plurality of cam shafts each
having two ends, one end of each of said cam shafts
being connected to a cam, the other end of each of
said cam shafts being connected to said inner surface
of one of said plurality of juxtaposed arc-shaped
plate sections and perpendicular thereto; and
c) said second segment of said rotatable transversely
splittable drum assembly includes: a cylinder-shaped
drum being hollow .at at least one end and having an
axis, said hollow end of said drum encircling said
inner vacuum ring and in coaxial alignment therewith;
means to axially rotate said drum; said drum toward
said hollow end thereof having a plurality of cam
bores therethrough, each cam bore receiving one of
said plurality of cam shafts such that said inner
surface of said arc-shaped plate section to which

said cam shaft is connected is adjacent an outside



and*3 q' CLQQK—meH44ﬂm1§”FéT§Fe to a clock face wi g ﬁk Q8 position

as shown in Fiqgur roove 46 and vacuun1gr 0 shown in
a I@id flat ﬁ vacuun1r|ng 50 all ows: f t he
second vacu cc red 16 over the desired r on of ring

60 by having’a vacuun1bore 52 in flow comuni cation mnth a vacuun1groove 54
partway around the surface of ring 50 which contacts ring 60. Figure 3

depicts the outer spfidell | 62! saialf @@mdfand Ngad Icdind €6 alhic6ROWAI@A Veam UM
groove 54. Rotatable splittable ring 60 has a cylindrical shape. R ng 60

has an interior cemaftl Vb8i SonrectEdeehgdges aaimf tafi2 gfoove i dnusealido
rotate ring 60 around this cylindrical axis. A drive neans (not shown) is
connect ed inner wvacuum ring, said cam bore being sized to
| permit said cam to follow said cam groove fully
circumscribing said inner vacuum rihg without being
impeded; said drum further containing one of said
longitudinally extending grooves for each of said
grooves in said plurality of Jjuxtaposed arc-shaped
plate sections, each of said grooves in said drum
being axially aligned with one of said grooves in
said plate sections.

11. The apparatus of Claim 10, wherein said means to
axially rotate said drum indludes; an interior core
for said drum, a shaft connected to said core aligned
with said axis of said drum, and a means to rotate
said shaft.

12. The apparatus of Claim 10, wherein; said vacuum
communication between said means providing'-a first
vacuum force and each said groove in one of said
plate sections of said first segment is provided
during a period of rotation of said splittable drum
assembly when each said groove is perpendicularly
disposed over a vacuum groove partway circumscribing
said inner vacuum ring by having said means providing
a first vacuum force communicating with a vacuum bore
in said inner vacuum ring, said vacuum bore further
communicating with said vacuum groove partway
circumscribing said inner vacuum ring, said wvacuum

groove further communicating with a wvacuum conduit



to shaft 62 to rovide rotation. Ring 60 has a tobacco rod end rece| vi ng

g
porti on Ilﬂ)wuﬂm receiving portion. ] eF lpesd ei vi ng
portion n outer cylindrical dla 4|s | ess
than that of the toacto rod end recei vehg porti accommodat e

the plurality of plate sections 70. Figure 1 shows elght pI ate-sections
70. The outer diameter of the filter end receiving portion of ring 60
havi ng pl ate sedioronsacld) sajdngroovehehadiryh cydididholabwsenBaceE ssidv | |
be | ater explained, will equal the outer cylindrical diameter of the
tobacco rod entturecencimgling said inner vacuum ring, each said

vacuum conduit further communicating with a vacuum
conduit for each said groove through said plate
section containing each said groove, said plate
section vacuum conduit terminating in at least one
groove aperture in each said groove.

13. The apparatus of Claim 10, wherein said vacuum
communication between said means providing a second
vacuum force and each said groove in said cylinder-
shaped drum of said second segment during a period of
rotation of said splittable drum assembly when each
said groove is in a longitudinal aligmment with a
vacuum groove inscribed into a side of an outer
vacuum ring abutting said cylinder-shaped drum and
partway thereround by having said means providing a
second vacuum force communicating with a vacuum bore
in said outer vacuum ring, said vacuum bore further
communicating with said vacuum groove inscribed into
said side of said outer vacuum ring, said vacuum
groove further communicating with a wvacuum conduit
for each groove in said cylinder-shaped drum of said
second segment, each said vacuum conduit terminating
in at least one groove éperture in each said groove.

14. The apparatus of Claim 10, wherein said cam groove
causes said cam connected to each of said arc-shaped
plate section to move each of said plate sections
having said longitudinal grooves therein to a closest

position axially to said axially aligned grooves in



por ti on of—+r+nrg—60.—The t obacco rod end receivinngg ﬁit of ring 60
contains . ity of grooves 63. Figure 1 showd pssibasieep Replated iy 7
havi ng thﬂmma}uﬁ”mumlm ch extend | ongi tudi nara. _ of
rotation . of grooves 63 cggtains .0 A (gl tures 64.
Apertures 64 are in ff ow' communi cation with vacuum conduits 65 whi-ch are

internal to ring 60 and are also in flow comruni cati on with vacuum groove

54 i t s s 6 h ' i th
' Second vacuuntPad g bindBELHaRaar Gilin CATT 8 AR R R

the second vacuumto to

respective  conduieindiSo Ateansher! | COMYRRC AT I L4l V REUNERFROWE 54
to hold tobacco rods 16 stationary in grooves 63. At the filter end

recei ving portioncglyariet®ebOho bRE 68 isail0!drydres ubhhiCiraiitnert GyHertdin

surround i nner vacuum
as said transversely splittable drum assembly rotates
toward said means to remove said cigarettes end
pieces thereof, said cam groove causes said cam to
axially move said groove in said plate section away
from said groove in said cylinder-shaped drum.

15. The apparatus of Claim 3, wherein:

a) said cam means to separate said first and said
second segments during rotation of said drum assembly
includes; an inner vacuum ring having a first and a
second cam groove therein and an outer surface, each
of said cam grooves fully circumscribing said inner
vacuum ring; and, a plurality of cam shafts each
having a first and second end, said first end of each
of said cam shafts connected to a cam;
b) said first segment of said rotatable transversely
splittable drum assembly includes: a first
circumferential channel having parallel
circumferential inner énd outer legs and a base, each
leg and base having two ends, said base being
perpendicular to said legs and each end of said base
being connected to one end of each of said legs, said
inner leg having a length greater than said outer
leg, said inner and outer 1legs being coaxially
aligned, wherein said legs and base form said first
circumferential channel with a first opening therein;

a plurality of first 3juxtaposed arc-shaped plate



ri mg 42%_;+ﬂgﬁ§?_thL§by_haV|ng an inner cylindrical dianeter at the filter
end j ust ightly greater than the outer cylindrhiSsteettiagBaeh Beplaodd-i nner
vacuum r “ﬂlm“uuun1end so that the firl | ted on
filter H‘ﬁmm‘\g‘m ed. Each one of sthe pl urmﬂum ) » sections 70
has an i nmercand dutér &rcuately shaped surface : [
surface will lay on ring 60 at its |esser outer cyllndrlcal di anet er

portion toward It% 51% endiq £hpse! %crféjﬁ@} Rt éu&%ﬁbb%@z& Prate

j uxt aposed to eac thereby circu Ibing ring 60 at "its |esser
outer sectlons having a cylindrical-shape, each plate

section having a first and second end and an inner
and outer surface, each of said first plate sections
being partway slidable into said first
circumferential channel at said first end, said outer
surface containing at least one of said
longitudinally extending grooves extending from said
second end toward said first end; means to guide said
plurality of first Jjuxtaposed arc-shaped plate
sections; each of said first plate sections having
said second end of one of said cam shafts connected
to said inner surface and perpendicular thereto such
that said cam connected to said cam shaft engages
said first cam groove in said inner vacuum ring; and
means to axially rotate said first circumferential
channel; and,

c) said second segment of said rotatable transversely
splittable drum assembly includes: a second
circumferential channel having parallel
circumferential inner and outer legs and a base, each
leg and base having two ends, said base being
perpendicular to said legs and each end of said base
being connected to one end of each of said legs, said
inner leg having a length greater than said outer
leg, said inner- and outer legs being coaxially
aligned, wherein said legs and base form said second
circumferential channel with a second opening

therein; a plurality of second juxtaposed arc-shaped

e 15 I nner



cyllndrkea#—dkaneter portion toward its filter end E eI eagction 70
has one ar embedded into its out B ped

surface. EiH E lﬁgam ally aligned with gr m]‘[ill Fg 60. As
an exanpl each plate s8ztion 70 ooves 72.

Each groove 72 contalns one or nore apertures 74. Cne or’nore apertures 74
of each groove 72 are in flow conmunication with a vacuum condui t 75.

vacuum condui t P atR Né@tBiohs PWsad@TUBEE6HE Ob Mirid] ity 268U DErHBosedd

through the filter rod end receiving portion of ring 60. Each vacuum
conduit 68 is i pliafteyswtions didvwing' & hcyddnarigateshape ofedomaslatesuum
~ring 40. Therefore, one or nore apertures 74 of each groove 72 comuni cate
with the first sacbion chdvingr a 1Siodt f anfersecoad eehds drd waan idmer
respective conduit 68 is in flow

16.

and outer surface, each of said second plate sections
being partway slidable into said second
circumferential channel at said first end, said outer
surface contaihing at least one of said
longitudinally extending grooves extending from said
second end toward said first end, said second ends of
said first and said second plate sections being
adjacent, each of said grooves in said outer surface
of said second plate sections being axially aligned
with one of said grooves in said outer surface of
said first plate sections; wherein said first and
said second openings face each other, and said means
to guide said plurality of first Jjuxtaposed arc-
shaped plate seétions also guides said plurality of
second juxtaposed arc-shaped plate sections, thereby

causing said means to axially rotate said first

_circumferential channel to also axially rotate said

circumferential channel therewith; each of said
éecond plate sectiohs_having said seéond end of one
of said cam shafts'connected to said inner surface
and perpendicular thereto such that said cam
connected to said cam shaft engages said second cam
groove in said inner vacuum ring.

The apparatus of Claim 15, wherein said first and
said second cam grooves cause said cams connected to

each of said first and said second plate sections to

Each |



corfrruni cati on with vacuum groove 44. Each plate sectlon 70 has a cam shaft
76 transversely connectedto its inner arcuately SHis Breadepla@dich cam

shaft 76”1 ected to iit. The filter r i ng portion
of Ting 6 mﬁ mm mmﬂbore 66 for eac¥ cam shaf i when
each cam 78 i$ inser to cam groove 46 of inner. vacuum ri ng 0,

movenent of each cam 78 in cam groove 46 will not be inpeded. Each cam bore

66 is al so shapedpgyeh {4k eAchspiat eaéféééﬁ@ Hirst 1énbs sesne! plld
against the filter rod end portion of ring 60.

sections having said ax:Lally aligned longitudinal

grooves therein to a closest position axially at a
location where said means to transfer filter tip
cigarettes transfers a ci_garette to one of said
axially aligned 1longitudinal grooves and further
wherein as said transversely splittable drum assembly
rotates toward said means to remove said cigaret‘i:es
and pieces thereof, said first and second cam grooves
cause said axially aligned longitudinal grooves in
said adjacent first and second plate sections to move
axially apart.

17. The apparatus of Claim 15, wherein said means to
axially rotate said first circumferential channel.
includes a drive means; a shaft having a first and
second end, said first end connected to said drive
means, said shaft coaxially aligned with said inner
vacuum ring and passing therethrough; and, a plate
connected to said second end of said shaft, said
plate further connected to said base of said first
circumferential channel.

18. The apparatus of Claim 15, wherein said means to
guide said plurality of first juxtaposed arc-shaped
plate sections includes: a plurality of guide rods,
each guide rod havihg a first and second end; said
first end of each guide rod being attached to a first
guide rod connection in said base of said first
circumferential channel, said guide rod next having a

first spring inserted thereover, said guide rod next



Cam gr,o umring 40 is designed 29 du plsat e

> - . . Qe‘fi‘havél- la
section 70 of splittable lIoose filter detecting dru S rotated
past t ranﬁl m mmiﬂl H btain a filter cigar et‘tgﬂlﬂﬁﬂ i{m ooves 72
and its cbh WS ve 63 froma grdove 22 of el 20, the

plate section 70 coaxially abuts the |large cylindrical dirameter tobacco rod
end receiving portion of ring 60. As ring 60 rotates toward reject drum 80,

cam groove 46 causgssifg RicudieChi OroRgitEdEnaki ¥dne athyohighmdre of
t obacco rod end ;J%cei viﬁg portiggﬁ of ri ngg;l 60. Thi s causes the position of

apertures 74 to nBygqal gigsti | pdatsd gt iforsy t maidbaguideodred. next
first vacuumexerted on filter 15 through the noving aperture 74 causes a

preset pulling fopagsengfithmsudtb awelorgitudibatcdons through foneefis

is inproperly connected to
said second plate sections, said guide rod next
having a second spring inserted thereover, said
second end of said guide rod being attached to a
second guide rod connection in said base of said
second circumfefential channel; and, wherein each of
said guide rods is parallel to said shaft.

19. The apparatus of Claim 15, wherein said vacuum
communication between said means providing a first
vacuum force and each said groove in one of said
first plate sections' of said first segment and
between said means providing a second vacuum force
and each said groove in one of said second plate
sections of said second segment is provided during a
period of rotation of said splittable drum assembly
when each said groove ' in said first segment . is
perpendicularly disposed over a first vacuum groove
and said axially aligned groove in said second
segment is perpendicularly disposed over a second
vacuum groove, both of said first and second vacuum
groves partway circumscribing said inner vacuum ring
by having a vacuum source providing a vacuum
connected to a vacuum line, said vacuum line
communicating with a vacuum bore in said inner vacuum
ring, said vacuum bore further communicating with
said second vacuunm ~groove and said first vacuum

groove in said inner vacuum ring; said first wvacuum




t obacgo W Tl separate. Cam groove 3%. 11| cause the plate

section 70 _ ‘nugh so that an inproperiy riigsseen Beglickd er 15
cannot beL @ﬂ[m\ @uﬁ ve 82 of reject drum 80.f ' " section 70
rotates p Ctm drsum*80, cam groove 36 causes ' 70 to again

coaxially abut the tobacco rod end portion of ring 60 so the process can be
repeated. Figure 3 shows one path for a cam groove 46 which will permt the

desired operati ogorWet hpeghg' epesviQBat Obyi HWEeEn® -saidt helwst s vatvaum an
alternative enbodinment for loose filter detecting drum assenbly 30 of

Figures 1 - 4.  |obv@ll irbher’ colihi®i®dting with a vacuum conduit

for each said groove in said first segment, each said
vacuum conduit passing through said inner leg of said
first circumferential channel, each said vacuum
conduit further communicating with a wvacuum conduit
for each said groove through said first plate section
containing each said groove, said plate section
vacuum conduit terminating in at least one groove
aperture in each said groove; and, said second vacuum
being provided by having said second vacuum groove
further communicating with a vacuum conduit for each
said groove in said second segment, each said vacuum
conduit passing said inner 1leg of said ‘second
circumferential channel, each said vacuum conduit
further communicating with a vacuum conduit for each
said groove through said second plate section
containing each said groove, said plate section
vacuum conduit terminating in at 1least one groove
aperture in each said groove.

20. The apparatus of any one.of Claims 1 or 15, wherein
said rotatable transversely splittable drum assembly
further includes means to blow off cigarettes or
pieces thereof after said rotatable drum assembly has
rotated past said means to remove said cigarettes or
pieces thereof.

21. The apparatus of Claim 20, wherein said blow off
means is provided by a blow off source providing air,

said blow off source communicating with a blow off




17=views of portions or a dual spllttlng Ioose filt Q drun1assenb|
230 are‘swan A nuneral ending in "f" refers t %1s§§e%h'{asﬁ m Gdd to Y
o]
g

fllter raI ending in "t" relates ated to
tobacc u mnml:“l shows a vacggm rin
nount i ng plcat e 4900, ssd"that ring 240 is stationary. Shaft 262 passes

t hrough the centre of rlng 240. One end of shaft 262 is connected to a

drive means (not i) 40k Clh iRl 306F Y 28AmARdohREhEDNLENTR2B100 2

counter - clockmnse as s y an arrow. Connected to and

per pendi cul ar 1o ghe gwsr oo i 26 Zaictuh CrifY| AsEhwPedoRl %ber 261,

For exanple, bolts 206 can be used to nmake this connecti on.
bore communicating with first and second blow off

grooves in said outer surface of said inner vacuum
ring, said first blow off groove being positioned to
communicate with each said vacuum conduit through
said inner leg of said first circumferential channel,
and said second blow off groove being positioned to
communicate with each said vacuum conduit through
said inner 1leg of said second circumferential
channel.

22. The apparatus of Claim 1, further comprising means to
detect faulty cigarettes, means providing an air
force, and means to control said means providing an
air force.

23. The apparatus of Claim 22, wherein said means to
detect faulty cigarettes includes 4at least one
detector located at a position to detect any
separation of said filter tip cigarette received in
said longitudinally extending grooves in said
rotatable transversely splittable drum assembly and
transmit to said means to control said means
providing an air force a signal if said cigarette is
faulty, wherein said means to control said means
providing an air force remembers which of said
'cigarettes is faulty; and, wherein said means to
control said means providing an air force ensures
that said means providing an air force is in air flow

communication with said means to remove said



Cjrtun;z;iﬂgthfgﬁgnneL«ﬁenbers 201f and 201t have J- shaped , '
Cross- ' —Wher ei n_channel nmenbers 201f and 207 138 Boen Replaced | ¢
| egs 202 \\“mmﬁ the inner leg, being | 'n_g'e-'_LrJ Legs
202" and Bmmm |

base 204 which &8 perperdic t her eby
form ng nmel W déntified by the numeral 206. The base 204 of channel
menbers 201f is connected to plate 261, using, for exanple, bolts 207, such

that channel 206 iciggg%wéyvagﬁdmﬁﬂghaa p‘l:ﬁléfeéeo-ffoﬂl U4t rSfatabe

rods 212 are connect to base 204" of channel nenber 201f at a gui de rod

connection, ident igpyif &é@f@@&%ﬂ&wheﬁoga&aaaﬁahe,_t Biglrdtatk is
connection 208 can be provided wwth a threaded end of guide rod 212

threaded into a thteagled16@r ofifN NS Lo ohOsadp Midens FLOUrembvEN0¥&id Our
equal |y spaced gui de rods
cigarettes and pieces thereof.

24. The apparatus of Claim 23, wherein said means to
remove said cigarettes and pieces thereof from said
rotatable drum assexﬁbly includes: a reject drum
having longitudinally extending grooves therein; said
grooves having at least one vacuum aperture and at
least two air apertures therein; said .at least one
vacuum aperture being in vacuum communication with a
means creating a third vacuum force; said rotatable
transversely splittable drum assembly and said reject
drum rotating in opposite directions; each of said
grooves in said rotatable transversely splittable
drum assembly being in _. coaxial alignment with one of
said grooves in said reject drum as said drums rotate
past each other; said at least one vacuum aperture
causing said third vacuum force to be exerted on said
cigarette thereby. transferring said cigarette from
said rotatable transversely splittable drum assembly
to said reject drum; and wherein said means to
control said means providing an air force ensures
that said means providing an air force is in air flow
communication with said at least two air apertures to
remove said faulty cigarettes from said reject drum.

25. A method for determining whether the filter and
tobacco rod of a filter tip cigarette are properly

connected, comprising the steps of:



18 212.
203 of ¢
guide ro

t her et hr oufh,® afd 4n dppbsed filter plates70t, j
bore 271 therethrough are next placed on each gu

gure 5 shows that guide rods 212 are parallelto tegs—202 and

Hﬂlﬂllﬂlﬂ“llliﬁllllmlll ond STALL 207 A S M Sl e <02

@rﬂﬂ ngltudln
g; bores

271. Plates 270f and 270t are arc-shaped and partway slldeable into
channel s 206. Fi gy)e FeS8P¥en§Od X AL&S {ggt ga&@ﬁw KaVihg B aEeredy

each guide rod 212 haV|ng anot her spring

i nserted

26.

27.

rod and tobacco rod from a filter tip cigarette
manufacturing station at a filter integrity testing
station.

b) applying a first vacuum to said filter rod and a
second vacuum to said tobacco rod;

c) exerting a preselected pulling force on said
filter tip cigarette to see if said filter rod will
separate from said tobacco rod; and,

d) rejecting said filter tip cigarette if said
pulling force causes said filter to separate from
said tobacco rod or transferring said filter tip
cigarette to a station for further processing if said
pulling force does not cause said filter to separate
from said tobacco rod.

The method of Claim 25, wherein said step of exerting
a pulling force to see if said filter rod will
separate from said tobacco rod is accomplished by
causing a pulling force on said filter away from said
tobacco rod by moving said first vacuum along said
filter away from said tobacco rod.

The method of Claim 25, wherein said step of exerting
a pulling force to see if said filter rod will
separate from said tobacco rod is accomplished by
causing opposing pulling forces on said filter rod
and said tobacco rod by simultaneously moving said
first vacuum along said filter rod and moving said

second vacuum along said tobacco rod.

al

er

pl at es 270f and 270t al so



t hgr eon. The base 204 of circunferential c¢channel nmenber 201t is next
conneCted to each guide rod 212 at guide rod connection 208, such that
channel 206 of channel menbers 201t. faces channel 206 of channel nenber
204f. Each of plates 270f and 270t have a cam shaft 276 connected to their
under neat h arc-shaped surface. A cam 278 is connected to each shaft 276.
As seen in Figures 5 and 6, vacuumring 240 has a pair of cam grooves 246f
and 246t circunscribing its outer surfags Cam groove 246f receives cam
278 for each plate 270f and canygr;;ﬁfgééyt recei ves cam 278 for each plate
240t. A vacuumring 240 is statiogéé?ggire rotation of shaft 262 causes
pl ates 270f and 270t to rotate andZEEEER espective cans 278 foll ow t he
grooves 246f and 246t . As shown,“”’ 3 QSFIock position of drum

assenbly 230, plates 270f anaq\\\dégéézgé Q
. ~
== ,

f////.-—-. -




270t are at their closest. As they rotate toward 12 o'cl ock, pl at es
270f ° and 270t start to split longitudinally. After passing 9

o' ¢l ock, plates 270f and 19 270t return to their closest position. The
upper portion of Figure 5 shows the 12 o' clock position and the bottom
portion shows the 6 o' clock position of drum assenbly 230. Each of plate
sections 270f and 270t have a plurality of grooves 272 on their outer

arc- shaped surface parallel to shaft 262, each groove 272 in a plate
section 270f being in axial alignment with a correspondi ng groove 272 in an
opposed plate section 270t. Figure 7 shows, for

FIG.2
90




exarrpl e, each plate section 270t having four grooves 272 therein. A
C|garette w Il be received by each groove 272 and will be held for a tine

i nythe groove 272 by a vacuum A vacuumis to be exerted on both the filter
15~and tobacco rod 16. If different vacuum pressure is desired to be
exerted on filter 15 and rod 16, either two vacuum sources or one vacuum
source with different geonetry of vacuum supply lines can be utilised. As
shown -in the Figures, one vacuumline 293 i Zsed bei ng nected to a
vacuum r egul ator and vacuum appar at us ( nei t‘? shown) . Z?um ring 240 has
. vacuum grooves 244f and 24 y aroung/ its outer face Eigure 6

- shows grooves 244f; and 244t arg from about 1he_9 o'clogk to 3 O cldck

posi tions of ring 249 A vacuum bore 242 in ring 2401

547 | | |

6 O'clock 9 O‘clock 12 O‘clock 3 O’clock 6 O'clock
| | 44, | | |
r === 5 |

e | o
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provi des vacuum connectivity between vacuum |ine 293, groove 244t, and
groqQvée 244f. Each groove 272 has a groove aperture 274 which is the
opegni ng of a conduit 275 from groove 274 to the inner arc-shaped surface of
respective plate 270f or 270t. Respective | eg 202 of channel nmenber 201f
or 201t has a conduit 268 for each 20 conduit 275 whi ch maintains
continuous flow comruni cation therewith. Conduits 268 provide vacuum fl| ow
comuni cation fromthe respective vacuum grooves 244f or 244t to filter 15
or tobacco rod 16. In operation, axially aligned grooves 272 wl |
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reeeiye a cigarette 14 froma transfer drum as grooves 272 pass

approxi mately drum assenbly 230's 3 o' clock position. A vacuumis exerted
t hi ough groove aperture 274 in plate 270f onto filter 15 and a vacuumis
exérted through groove aperture 274 in plate 270t onto tobacco rod 16. As
the drum assenbly 230 rotates counter-clockw se, the plates 270f and 270t
separate further apart longitudinally E%pg an op pul l'ing action on

J70i n
=HI

filter 15 and tobacco rod 16. | nproper, ed fil¥ere 715 i o rods
16 will separate, while properly j @l = =1) :;e:pf_ragth.a%%ﬁgperl y
‘ym 80 betauge of the

joined cigarettes o | ansfer |to rejec
al i gnment of aper A 6 grooves 82, asfprbw o PexgEei ned with the
enbodi ment of Figure 1 - 4. Inpropg¢rly joi ts will transfer. To
ensure that grooves 272 do not retain filtgr

9 O'clock
- 24df

244f
—
N-242

17 712 0'clock

- |3 O'clock

304/ Jods
il

—_——
I] 6 O'clock




or «4 obacco rods 16 of inproperly joined cigarettes, vacuumring 240 has

bl ows of f grooves 304f and 304t into its outer surface at approxinmately the
6 @ clock position of drum assenbly 230. A blow off |line 300 is connected
to*an air source (not shown). A blow of f bore 302 in vacuumring 240
provi des fl ow conmuni cati on between blow off |ine 300, blow off groove
304t, and bl ow off groove 304f. G ooves 304t and 304f are positioned so
that they provide blow off air through conduits 268 and 275 and out
respective ~ 21 apertures 274 as they pass the approximate 6 0'clock
position of. drum assenbly 230, ‘to ensure that any

9,177
1Y
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cigarette conponents which did not transfer to reject drum 80 as grooves
272;p§SSed approximately the 9 o' clock position of drum assenbly 230 w ||
be sexpel | ed from grooves 272 before grooves 272 rotate back to the 3

o' & ock position of drum assenbly 230 to pick up another cigarette 14 from
transfer drum 20. Wth reference to Figures 8 and 9, apparatus 10 is shown
havi ng sensors or detectors 71 which detect whether or not each filter
cigarette 14 is defective in the attachnepf of filter 15 to tobacco rod 16.
Any nunber of types of sensors can -::;}' For exanple, as shown
sensors 71 are positioned to detect &€ ppsi cal | ocation of passing
cigarettes 14. Those skilled in t he=s
faulty cigarettes,
a light beam at




the filter 15/tobacco rod 16 union and, detect a fault if light passes
t ker et hr ough. Sensors 71 are connected ' to ontroller 73.

Coptroller 73 is programmed to remenber which cig r[ﬁwggé ’?& 7 Ective.
ngg trols

To ensure that defective cigarettes are not passe
cigarette processing and packaging stations, cont a bl'ow
off systemin reject drum 80 to cause an air force to be expelled Trom

apertures 85 whe %ﬂSdrSHﬁ”B 85atabe Eor' Detiett ity Snd HHMiMPEing I €j ect
poi nt, shown as gg' ng a Szge e Oifti)oﬁbééenrlfﬁepnps ng
- Dur1n Cigarette Manufacturin

ABSTRACT

This invention relates to a 1loose filter tip
detecting machine for filter tip cigarettes.

A splittable drum assembly has first and second
vacuum force meéns in respective first and second segments
thereof. The wvacuum force applied through each segment
communicates with either the tobacco rod or filter tip of
a filter tip cigarette held in a groove on the splittable
drum assembly. ' |

The first and second segments of the splittable drum
assembly can be moved apart, whereby the vacuum force
applied to either section of a filter tip cigarette pulls
the filter tip away from the tobacco rod, or vice versa,
thus testing whether the. attachment between the two

sections is loose or not.

/
<t Has Been Replaced

T



| o o Yb03862- 2
As, shown, reject drum 80 rotates in a clockw se direction, opposite
t hat. of drum assenbly 30. A vacuum force is provided through at |east one
aperture 86 in each groove 82 of reject drum80 fromabout the 3 o' clock
posi ti on passing through the 6 o' cl ock posi Substitaiel sheetip5r Septembery 1906 9
o' cl ock position, where the vacuum force ceases and the non-defective
cigarettes 14 are passed on to a filter cigarette processing apparatus (not
.. shown). Reject qé? 80 has a stationary portion 80s and a rotatable portion
80r. Shaft 81 i éUF- a 2 £P% Patecting padsElindinskdng) and at

the other end to rotatabFeIABAEFEA WaSH Looas Fidter ®iB® froma vacuum
source (not shown) is con Rk Aere B ®M23t at i onary portion
80s. Vacuum bore 98 is in vacuum conmuni cation wi th vacuum groove 87

whi ch passes around ABSTRACT

- This invention relates to a loose filter tip
detecting maqhiﬁe for filter tip cigarettes.

A splittable drum assembly_ has first and second
vacuum fbrge means in respective first and second segments
thereof. The v§cuum force applied through each segment

- communicates with either the tobacco rod or filter tip of
a filter tip cigarette held in a groove on the splittable
drum assembly.

The first and second segments of the splittable drum
assembly can be moved apaft, whereby the 'vacuum force
applied to either section of.a filter tip'cigarétte pulls
the filter tip away from the tobacco red, or vice versa,

thus testing whether the attachment between the two

sections is loose ot not.

Figure 1.
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et er portion of |st o 80s from about the 330 c?oicge% g
ochthoroIock pdsi{io § ' to groove 44 shown in Figure 3. The
vacuum force is providdd Hrgﬁﬂkﬂ bg‘c uh bore 89 and then t hrough aperture
86 in rotatable port{orn edtiye boBabstitdie shest i 7 hmeuh999
gonmuni cation with g oove 87. Rej ect dfum 80 i's shown having a reject point
at approxi mately thel , simlar to that shown for bl ow off
grooves 304f and 3@dkebver] BURS Hartent! Noang, RaBY 508, Otedclied eLtdyeten
o¥garette is passed from dr um assenbly 30 to reject drum 80, controller 73
ensures that f£be ddca:atiimingf ideiffectiveorcigaratte rasseholdess oatpyising
further. At the instant in tine when a renenbered defective cigarette is
possi bl y passphgngatedej ort peitary Dblades for cutting groups of

cigarettes carried between movable belts. U.S. Patent No.

REPLACEMENT SHEET |

3,237,444, teaches a system for testing the integrity of
and resistance to flow through hollow articles such as
cigarettes including the use of rolling drums which are
provided with a 'pluralii:y of axially extending segments in
the form of recesses in which successive filter cigarettes
are carried and/or transferred thereby in .a pneumatic
testing process. US ﬁatent No. 3,404,688 teaches
another s?stem for disassembling filter and cigarette
assemblies including, for example, cutting blades. U.S.
~ Patent No. 3,468,416, teaches a pneumatic method and
apparatus for testing cigarettes to detect loose. ends and
missing filter tipé wherein stationary nozzles are |
positioned at the ends of the cigarettes moving on a
conveyor at constant speed ,' and each nozzle directs air
towards the adjacent end of the cigarette, one air jet
flowing at a relatively high pressure and an adjacent jet
flowing at a loﬁer pressure, the pressure of the lower
pressure air jet being indicative of the acceptability or
non-acceptability of the end texture fabrication of the
cigarette. U.S. Patent No. 3,677,068, teachés a pneumatic
testing concept using a rotatably mounted drum provided
with a plurality of axially extending troughs having
-openings disposed around the circumferential surface of
the drum wherein cigarettes .are fed radially into the

'openings as the drum rotates and the troughs are : f‘zﬁgﬁch a
g x*'p e



23, control ler 73 cal REPLAOENENT fSHEEF |0 be expel | ed through bl ow of f

84, through bl ow of |
DOrt 4 O
4 Uk Soed
h Br

bore 88-in rotatab
of f the defectlv

)
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in groove 82 at a p
woul d be | ocat ed.
vacuum force to bIo

drum 80. The ¢ 5 PHbOMALS fHAAMELPIABBVd | ¥hé OBrum
e earness of understandlng and no unnecessary limtations are

i ne

nary portion 80s, through bl ow off
ut through apertures 85, positioned
erg a fiSubstitite sheet -t@bdune 1999 16
ed.is sufficient to overcone the
cigarette conponents fromreject

to

be  under st aag-fadeher elconsequéntlypdiaki ctie odsumarrdtatmsdelmy conhtaet

skilled in the art upon
with a movable belt extending over an arcuate portion of

its circumference, the troughs are closed while covered by
the belt and while the troughs are so closed, air under
pressure is injected inﬁo the closed troughs and a vacuum
source is supplied by way of an axial bore in a piston
pressed against the cigarettes' in surface to the
respective cigarette, so that the resulting air
displacement, if any, is monitored and, where it exceeds a
predetermined amount, indicating that the éigarette
wrapping paper is faulty, the cigafette is'rejected.

- FR 1569668 describes a drum having flange pdrtions at
either side of the drum axis,. which flanges comprise
movable gripping means for attaching to the ends of a
double length filter tipped cigarette held by vacuum means
on the drum. Cam means associated with the gripping means
causes the spring-loaded gripping means to move inwardly

to contact the double length filter tipped cigarette and a

‘vacuum enables the gripping means to easily attach to the

tobacco rod ends of the cigarette. A portion of the drum

flange is thus movable with respect to the drum. As the

cam means comes out:of contact with the gripping means,
the gripping means moves outwardly and the cigarette comes
‘under tension. ' |

An object of the present invention is to provide a
mechanical means for determining the integrity of the

attachment of the filter to a tobacco rod.
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readimg this disclosprg—amt—rey—be~rpd¢ without departing fromthe spirit
of the invention and stoqpnojuﬂh?myppelded cl ai ns. 24 CLAIMS 1. A

| oose filter tip detncwlon and naji on machine (10) for filter tipped
cigarettes conprisinp: —ay—Teans—(96)~ p{ovi di n§ubstiiute sheed- 87sdawnfi983cuum
dorce; b) arotatablp transversely spljttable drum assenbly (30) being
rotatably splittabl e THNUO TTTST anmu—setond segnents (70,60), said drum

assenbly (30) haVEMJls a further object of the present lnventlon to
&

provide a rotatable splittable drum assembly, with two
vacuum means, lone vacuum means being for holding the
tobacco rod portion of the cigarette to the rotating drum
assembly and the other vacuum means being to hold the
filter to the rotatﬁble drum assembly, so that, as the
drum assembly splits, upoh rotation the_'filters detach
from any poorly aséembléd ciga:ettes. The opposing forceé
provided by the vacuums can be exerted on both the filter
and the tobacco rod ends, simultaneously, if desired.

More particularly, the present invention provides a
loose filter tip detection and elimination machine for
filter tip cigaretﬁes comprising; means providing a first
and a second vacuum force; a rotatable transversely
splittable drum assembly being rotatably splittable into
first and second segments, said druﬁ assémbly' having
longitudinally .extending grooves therein continuously
extending onto both said first and second segments, each
groove beihg sized to receive a filter tip cigarette
therein, each grobve'being.in vacuum communication with
said means_providing the first and second vacuum forces,
said first vacuum force being in vacuum communication with
said first segment and said second vacuum force-being in
vacuum communication with said second segment; said first
segment of said drum being coupled with a tobacco rod end
of said filter tip cigarette by said first vacuum force
and said second segment of said drum being_coupled with a
filter of said filter tip cigarette by said second vacuum

force; means to transfer filter tip cigarettes each having



1 angi tudinal | y exten(|ﬁ kﬁQﬁMEQJ ?HQEBA) therein, continuously extending
onto both said first d’secoug sea s (70,60), each groove (63,72) being
sized to receive a fllter1ﬂ| (14), each groove (63,72) being in
vacuum conmmuni cat i on {wijt h sai d_neans (CO)s pr o\Sulistiguteashieelt i-1GZ Jund 198D nd
vacuum forces, said flirst vacuum force jbeing in vacuum comruni cation with
said first segnent (4Q)._and__said sedond vacuum force being in
vacuum commurg Catieér Wahl SAi bt dré®ganat tobBaid agfbdvest inegadat ( 70)
of said drum (30) being coupled with a tobacco rod end (16) of said filter
tip cigaretterdtiatable sadwhnf i rassenbdyym faordte meahsai o seremdveeg@id (60)

of said drum (30) being coupled with a filter (15) of said filter tip
cigarette (14igarettes or pieces thereof from said rotatable

splittable drum assembly.

Pieferably the rotatable transversely'splittable drum
assembly includes cann.means to separate said first and
second.segments during rotation of the drum assembly.

. Advantageously said means to remove the cigarettes or
pieces thereof from the rotatable drum  assembly includes
means to remove and separate detached filters and tobacco
rod sections from filter tip cigarettes.

Advantageously the 1loose filter tip .detection
apparatus has the structure recited in Claim 6.

Preferably the means to remove the cigarettes or
piecés thereof from the rotatable drum assembly comprises
the structure recited in Claim 7 and subsidiary Claims 8
and 9.

One embodiment of the present invention has the
structure recited in claim 10. This arrangement is
somewhat simpler in construction than an  alternative
embodiment of the present invention, the sﬁructure of
which is recited in Claim 15.

Advantageously the rotatable transversely splittable
drum assembly further includes means to blow Off
cigarettes or pieces thereof after the rotatable drum
assembly has rotated past the means to remove the
cigarettes or pieces thereof.

Even more pafticularly, the present invention

provides a method for determining whether the filter and



by sald second vacuumRFg%%E,M%NT r%'gﬁg (20) to transfer filter tip

clgarettes (14), eadh jhavi ng &Ofilt r {(15) and a tobacco rod end (16), to
sai d grooves (63,72)] ijn $4 JUN19992H1  drum assenbly (30); and - 25 d)

means (80) to renovs Lgaretted (J14y or Substtutelsheett O June 4099
gotatable drum assenbly (30). 2. Thg apparatus of Caim1l, wherein each
groove (72) of saidMiirst segnent (70) will receive said filter end (15) of

one said fil 4Qpalcd Ciearebke 414¢ipkek Saiip cigarette are properly
connected, comprising the steps of receiving a filter tip
cigarette having a filter rod and tobacco rod from a
filter tip cigarette manufacturing station at a filter
integrity testing station; applying a first vacuum to said
filter rod and a second vacuum to said tobacco rod
exerting a pre-selected pulling force on said filter tip
cigarette to see if said filter rod will separate from
said tobacco rod,'said step of exerting a pulling force to
see if said filter rod will separate from said tobacco rod
being accomplished by moving said first vacuum along said
filter away from said tobacco rod, and/or said second
vacuum along said tobacco rod away from said filter; and,
réjecting said filter tip cigarette if said pulling force
causes said filter to separate from said tobacco rod or
transferring said filter tip cigarette to a station for
further processing'if said pulling force does not cause
said filter to separate from said tobacco rod. |
Preferably the step of exerting a pulling force on
said filter tip cigarette is accomplished by causing
opposing pulling forces on said filter rod and said
tobacco rod by simultaneously moving said first vacuum
along said filter rod and moving said second vacuum along
said tobacco rod. The pulling force may be causéd by
opposed pulling forces acting on said filter rod and said
- tobacco rod simultaneously.
Other objects of the présent invention wil; become
obvious upon reading of the detailed description of a

_ preferred embodiment set forth hereinafter.



corregpondlng gr oove FE%&ACQMEQJ'§H§§E nd segnent (60) vwil receive said
t ob d d (16 t 14). 3. Th t f dai
obacco rod end ( )otatiaguﬁ&ﬁg ; (14) e apparatus o aim
S

1, wherein said r ely splittabl.e drum assenbly (30)

i ncl udes cam neans w0 separatelsdi d 7irstSabstitate heetcoD? umentdds
70,60) during rotatlon of said drum assenbly (30). 4. The appar at us
of Caim1l1, wherein renove said cigarettes or pieces
thereof from said g Opabablgedr umaamahty dcdrdingl Utes thtansinventamwve and.
separate detached filters (15) and tobacco rod sections (16) fromfilter
tip cigarettesilb. nowTbe desardbed efithl aiefetennhetei rheai abdimpanyiaguum

force is at a_preselected vacuumwhich is | esser than
drawings in which:

Figure 1 is a pe:spective view of a preferred loose
cigarette filter tip :detecting station constructed in
accordance with one embodiment of this invention;

Figure 2 is a cross-section view of a transversely
splittable rotatable druﬁ of Figuré 1, shown with selected
portions cut away; | |

Figure 3 1is a two-dimensional view of  the outer
surface of the inner and outer vacuum rings laid flat of a
transversely splittable roﬁatable drum of Figure 1;

Figure 4 is a view of a groove portion of a
splittable drum with different degrees of'.separation
depicting how a cigarette with a properly attached filter
and one with an iméroperly attached filter would respond
to the drum splitting;

Figure 5 is a cross-section view of a élternative
transversely splittable rotatable drum to that shown in
Figures 1 and 2 shown with selected portions cut away;

Figure 6 is a view of a portion of the outer surface
of the vacuum ring laid flat of a transversely splittable
rotatable drum of Figure 5 showing the vacuum, blow off,
and cam grooves;

Figure 7 is a cross—-section view of the transversely
splittable rotatable drum of Figure 5 along the lines 7-7;

Figure 8 is a perspective view of a preferred loose
cigarette filter tip detecting sﬁétion constructed in

accordance with another embodiment of this invention; and.



ratus of Caim1, wherein said first
at a closest position when said
cigarettes transfers a cigarette
d gir um $FBStitate shietr <07 amest@8I dr um

. -VVT N
sai d gecond vacuum  pREELAGEMENT SHEET

means. (20) to trahefen Drftfddes 7l

(14) to one of said Pr a
@30) rotates toward $aid neans (80) to}jrenove said cigarettes or pieces
thereof, said first - gnents (70, 60) separate, thereby
exerting a pullingri@ite ®nisai deeogsssddtaidnl)iewo ofeam ifejmaitd drint ef end
(15) will separate from said tobacco rod

Figure 8.

Referring to the drawings in detail, and initially to
Figure 1 thereof, it will be seen that a loose filter
detecting and eliminating station embodying the present
invention, is generally identified by the reference
numeral 10, as shown.

The apparatus 10 includes three rotatable drums, a
transfer druﬁ 20 which feeds filter .cigarette units 14
having filters 15 and tobacco rods 16 to 'a splittable
loose filter detecting drum 30, and a rotatable discharge
or reject drum 80 whiéh reqeives the cigarette ﬁroduct 14
and pieces thereof from the loose filter detecting drum
30. Each of the drums 20, 30 and 80 include'grooves 22,
63, 82, respectively, therein which are sized to received
cigarette product 14 therein. The grooves 22, 63, 82
extend longitudinally to the axis of rotation of eat_ch of
the drums 20, 30 80, respectively. The drums 20 and 80
are rotatéble in the same direction and the splittable
drum 30 rotates in the opposite direction, wherein the
drums 20 and 80 are in spaced relation to the drum 30, but
the spacing is less than the diameter of a cigarette
product 14 which is received within the grooves.

. Moreover, grooves 63 in the splittable drum 30 are in
alignment with the grooves 22 and 82 in the drums 20 and
80 and the surface speeds of the three drums are the same,
so that, as the drums rotate thereby this enables safe
transfer of cigarettes 14 between the drums 20, 30 and 80

using timed application of vacuum. Each of the drums 20,



end (46). 7. T eaemmmﬁlﬂ SHEET

i'm6, said nmeans to renove said
aid rotatable drum assenbly further

| ongi tudi nal Iy extendi ng grooves (82)
t one apeSubstitut8&heete0Fi JunedB89at

cigarettes or pi +-hereof—fTomh
conprising a rej ct iwn (ﬂp)ggga\;i
therein; said grdove aving at lfe
J east one apertur VE

a third vacuum f sai d rot at abl

(30) and sai dgrah

ce;

assenbl y (30hlhethgeérnofothe airunisi goeAnatwehé sae cfurtaice gpeedes (82)

uum comuni cation wth a neans creating
transversely splittable drum assenbl y

_ ap v -ive QRRGSI (Aol ER6WhPNSso easdr Of
said grooves (63,72) in said rotatable transversely splittable drum

in

said reject drum (80) as said druns (30,80) rotate past each other; and,
said at | east -~ Splittable loose filter detecting drum assembly 30 is
shown in cross-section in Figure 2. Splittable loose

filter detecting drum assembly 30 includes an inner vacuum
ring 40, an outer vacuum . ring 50, a circumferential
rotatable splittable ring 60, _and a plurality of plate
sections 70. The purpose of splittable 1loose filter
detecting drum assembly 30 is to hold a tobacco rod 16 of
a filter tipped cigarette 14 in one of grooves 63 by a

second vacuum in flow communication from a wvacuum source

‘ (not shown) of vacuum apparatus 90 through vacuum source

conduit 91, second vacuum regulator 94, second vacuum line
95, vacuum bore 52 and vacuum groove 54 of outer vacuum

ring 50, and vacuum conduit 65 and groove apertures 64 in

groove 63 and to hold the filter 15 of the same filter

tipped cigarette 14 in one of grooves 72, which is in
coaxial alignment with oné of grooves 63, by a first
vacuum which may be different from the second vacuum
exerted onto tobacco rod 16, the first wvacuum in flow
communication from a vacuum source (not shown) _of vacuum
apparatus 90 through vacuum source conduit 91, firsf
vacuum regulator 92, first vacuum line 93, vacuum bore 42
and vacuum groove 44 of inner vacuum ring 40, vacuum
conduit 68, and vacuum conduit 75 and groove aperture 74
of plate section 70. Then, by ha{ring the plate section 70

containing filter tipped cigarette 14 move longitudinally

away from the tobacco rod 16, groove aperture 74 moves.

longitudinally along filter 15 away from the tobacco rod



ong aperture (86) o@ﬁ%AQFMENECF@h that if said pul ling force separates
said filter end (1p )tand Sal d tobafce rod end (16) thereby creating a gap,
P

said at | east one rt1uhemﬁd$99/v| | {be adj acent to said gap, but if said
pul ling force does|ngt separate sald}fil ijer enSubstijutarshestir O7t direec 89980d
end (16), said at jeast one aperture}(86) wll cause saird third vacuum
force to be exertefl on said cigarett® (14) thereby transferring said
cigarette (144 eh&OBES8L f@&@éaﬂ e tﬁﬁw&fﬂij Ve | £ irsablvaadliun agrenbl y
(80) to said reject drum (80).

movement of plate sectlon 70 causes a preselected force to

be exerted on filter 15 which tries to'pull filter 15 awvay
from tobacco rod 16. If filter 15 is nbt properly
attached to tobacco rod 16, it will separate from it and
the filter 15 and tobacco rod 16 will be identified and
subsequently réjected. This purpose must be fulfilled
while cigarettes 14 are proceeding through the production
process. Therefofe, the three rotational drums 20, 30, 80
of the presént invention were developed. '

With reference now to Figqure 1, transfer drum ZQ
receives a produced cigarette 14 into each groove 22 and
holds cigarette 14 into groove 22 by means of a vacuum
(not shown) exerted through apertures 26. As shown, the
vacuum would start at about the 3 o'clock position of drum
20 and 1last through the shown clockwise rotation until
drum 20 is to pass cigarette 14 to grooves 63/72 of drum
assembly 30 at about drum 20's 9 o'clock position and drum
assembly 30's 3 o'clock position. Drum assembly 30 ekerts
a second vacuum on the tobacco rod 16 portion of cigarette
14 through apertures 64 and a first vacuum on the filter
15 portion of cigarette 14 through éperture 74 from about
its 3 o'clock position through its counter clockwise'
rotation until drum assembly 30 is to pass cigarette 14 to
grooves 82 of reject drum 80 at about drum assembly 30's 9
o'clock position and druh 80's 3 o'clock position. As is
seen in Figure 3, the secénd vacuum on tobacco rod 16 is
allowed by having a vacuunm boré 52 into outer vacuum ring

50 at about its 12 o'clock position, the vacuum bore 52



8., The appar at us OBEP(HAQFMEET %Eeﬁ]-eih only one of said first or second
segnents (70, 60) ¢f |sald r@&atabl ransversely splittable drum assenbly
(30) noves | ongitudlii qaly § JUN 1989,

e} said first and  second segments
(70,60) to separat¢. |9. The appa

afjus pf C Bubsitutehshestr BbULNE AP i r st
and second segneft s (70, 60)

f 'said rotatabl e transversely
splittable drum gassenbly (30) e longitudinally away from each other

to cause sai GdiingSt iANds 6% ONsbidIRAksoh70wbEn (0 Seiuiual egrddve The
apparatus of Caim3, wherein: a) said first segnment (70) of said
rot at abl e tr gavteayel yrapid t babke dracmusseidhyy §BOfromclakfsst dtsl uBality

of juxtaposed arc-shaped plate sections (70), saird plurality of juxtaposed
pl ate sectiomsclock to 9 o'clock position. Likewise, the first vacuum

U

on filter 15 is allowed by having a vacuum bore 42 into
inner vacuum ring 40 at about its 12 o‘clock position, the
vacuum bore 42 being in flow communication with a vacuum
groove 44 partway around inner vacuum ring 40 from about
its 3 o'clock to 9 o'clock position. Further operation of
drum assembly 30 will be hereinafter explained.

Now, with reference back to Figure 1, reject drum 80
receives either an 'entire filter cigarette 14 or a
defective cigarette tobacco rod 16 into'grooves 82 from
grooves 63/72 of drum assembly 30. A vacuum (not shown)
is provided through apertures.ss of grooves 82. As éhown,
the vacuum would start at about the 3 o'clock positioﬁ of
druﬁ 80 and 1last through the shown clockwise rotation,
until drum 80 is to pass cigarette 14 to a filﬁer.
éigarette processing apparatus (not shown) at about drum
80's 9 o'clock position. Apertures 86 are shown positioned
to have the vacuum exerted on the filter 15 of a
nondefective cigarette 14. If cigarette 14 is defective,
filter 15 will be pulled from tobacco rod 16. Defective
filter 15 _will not transfer because of the spaced
relationship of drum assembly 30 and drum 80. Because of
this, aperfures 86 will not hold tobacco rod 16 into

~grooves 82 and the tobacco rod 16 will fall from groove 82
and will not be passed to the next cigarette processing
apparatus. With reference to Figures 4a-4d, PFigure 4a

shows one of grooves 63/72 having received a cigarette at
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(70) having a cylindrflcg ape—eaeh affc- shaped plate section (70) having
an inner and an outer{s rfppejunq'gggo t¢r surface containing at |east one
of . said longitudinally ¢xtending grooye$ (72); b) said camnmeans (78) to
separate said first aphd sard-secom ats ( BAbstutd shiesg- 0Tt ineh99D
said drum assenbly (3pP).includes: an inper vacuumring (40) having a cam
groove (46) therein, sai _ ] l'y circunscribing said i nner vacuum
ring (40); a gkumalioty of gag16baf pss{¥on caclritrenny WBhewss thake &nd of
each of said camshafts (76) being connected to a cam (78), the other end
of each of sagsugarBrikaliis keiclockorpecitddn opratel 7oncdiasustareed to

separate from ring 60. Figure 4c shows how at the 10
o'clock position of drum 30 plate 70 has separated further
from ring 60. Figure 4c depicts a 'cig.arette having a
'pr_operly attached filter 15. Apertures 86 will grip
filter 15 at the shown opening between plate 70 and ring
60. Figuré 4d shows a éigarette where filter 15 and
tobacco rod 16 have separated. As is shown, there is a
void at the location where apertures 86 will pass so
neither the filter nor f.obacco rod should transfer to
grooves 82 of reject drum 80.

Alternatively, as will be discussed with Figures 8
and 9, sensors coul_d be used to detect cigérette el-einents_
that have separated and an outward burst of air could be
transmitted from other apertures 85 in grooves 82 of drum
80 to ensure that the defective cigarettes are rejected.
Also, as will be explained hereinafter, a bloﬂv -off
assembly can be employed to ensure defective filters 15 or
tobacco rods 16 do not remain in respective grooves 72 and
63.

With referencé ,now to Fi'gures 1, 2 and 3, the
rotational operation of dfum assembly 30 is further
explained. Drum assembly 30 comprises a stationary inner
vacuum ring 40, a statiénary outer vacuum rihg 50, a
rotatable splittable ring 60, and a plurélity of plate
sections 70. |

Inner vacuum ring 40 is cylindrically shaped with a

vacuum end and a cam end, the outer cylindrical diameter



osed arc-shaped plate sections (70)
id second segnent (60) of said

28 of ‘one of said [l BEBLAGEMENT SHEER
and perpendi cul ar tihgreto—ami—eir— s
rot at abl e transver gelly pnluuuamgﬁ rym assenbly (30) includes: a

cyl i nder-shaped drygm{(60) being holfl qw ai3 at |Sdsstitotecsirset -0 Juag i 1188RAN
axi s, said hollow ¢nd or sard-dromt (§0) encircling sald I nner vacuum ring
(50) and in coaxial alignnent therewfth; neans to axially rotate said drum
sai d drum (6Qf tuaREcHEnT hal rbbeefotnhaVvEnst aop! vhal by ehacam
Bores (66) therethrough, each cam bore (66) receiving one of said plurality
of cam shaf t Rihg6) 0s addowBatomaunicaticmn suff fthee fdtrstavdcanm- shaféditptat e

section to : _ )
15 over the desired rotational portion of ring 60 by

having a vacuum bore 42 in flow communication with a
vécuuﬁ groove 44 partway around the outer surface of ring
40 toward the vacuum end. Inner vacuum-ring_4o further
controls the movement of the plurality of plate section 70
by having a cam groove 46 around the outer ring surface
toward the cam end of ring 40. Figure 3 depicts the outer
cylindrical surface of ring 40 laid flat. The 6, 9, 12
and 3 o'clock positions relate to a clock face with drum
30 in the position as shown in rigﬁre 1. Cam groove 46
and vacuum groove 44 are also shown 1in a laid flat
positioh.

Outer vacuum ring 50 allows communication of the
second vacuum to tobacco rod 16 over the desired
rotaﬁional.portion of ring 60 by having a vacuum bore 52
in flow communication- with a wvacuum Qroove 54 partwvay
around the surface of ring 50 which contacts ring 60. .
Figure 3 depicts the outer cylindrical surface of ring 50
laid flat, showing vacuum groove 54.

“Rotatable splittable ring 60 has a cylindrical shape.
Ring 60 has an interior core 61 which is connectéd to a
shaft 62 which is used to rotate ring 60 around this
cylindrical axis. A drive means (not shown) is connected
to shaft 62 to provide rotation.

Ring 60 has a tobacco rod end receiving portion and a
filter end receiving portion. The filter end receiving

portion of ring 60 has an outer'cylindrical diameter that



whi ch *sai d cam shaf ?MCEMENE%@Ie
said drum and sai d a 0
engages sai d cam grjoole {(B:6)UN 1898ai
(66) being sized tg pprmt said ca _
faul ly circunscribing said 1 nner vacu ring (40) w thout being i npeded,;
said drum.- (60) fyurther  containijng one of said longitudinally
ext endi ng gr oy efedb harPthadCrOthaat gpeELoVESa (difd HebeSivihgPpdrdiohy of
juxt aposed arc-shaped plate sections (70), each of said grooves (63) in
sai d drum (60)n betragr axbaldcconmogaed Wheh pneraifitsai of gptatves sectlions sai d
pl ate sections (70). The apparatus of Caim 10, wherein said neans to
axi ally rotat#.sai 8ignuen 1( Ghpwisncligids plate megtiions 70.  The outer

diameter of the filter end receiving portion of ring 60

I s adj acent an outside surface of
aid camshaft (76) is connected
nner vacuumring (40), said cam bore

(Jr8) 4o f itité ghéatim QF Qure

having platé sections 70 laying on the outer cylindrical
surface, as will be later exﬁléined, will equal the outer
cylindrical diameter of ‘the tobacco rod end receiving
portion of ring 60. The tobacco rod end receiving portion
- of ring 60 contains a plurality of grooves 63. Figure 1
‘shows each plate section 70 having three groéves 63, which
extend longitudinally to the axis of rotation of ring 60.
Each of grooves 63 contains one or more apertures 64.
Apertures 64 are in flow communication with wvacuum
conduits 65 which are internal to ring 60 and are also in
flow communication with vacuum groove 54 in'outer vécuum
ring 50. Apertures 64 of each groove 63 communicaﬁe with
the second vacuum to tobacco rods 16 of filter cigarettes
14 when the respective ‘conduits 65 are ~in flow
communication with vacuum groove 54 to hold tobacco rods
16 stationary in grooves 63.
At the filter end receiving portion of ring 60, ring
60 is hollowed sufficiently to fully surround inner vacuum
ring 40, ring 60 thereby having an inner cylindrical
diameter at the filter end just.slightly greater than the
outer cylindrical diameter of inner vabuum ring 40 at its
vacuum end, so that the first vacuum exerted on filter 15
can be maintained.
Eaéh one of the plurality of plate sections 70 has an

inner and outer arcuately shaped surface, such that the



core (61) for said d uﬁﬂ%EMEyTsﬁﬂEH 62) connected 29 to said core
(61) aligned with sajfdjaxis of sai rgm (60), and a neans to rotate said
shaft. 12. The appar &t ¢gs b dUNi1899.0 erein; said vacuum comuni cati on
bet ween said nmeans (90 roviding a JifstsvacuSibstifie sheat c@hJane d ove
(/2) in one of said plate sections 0] of said first segnent (70) 1S
provi ded during a pebiQd of rotation of said splittable drum-assenbly (30)
when each sai 4 @ge00VEukfixde | i PEr RARII sl BhhY HosPREed taVveledsACduliegr OOVe
(44) partway circunscribing said innher vacuumring

"cylindrical diameter portion toward its filter end. The

plurality of plate sections 70 are juxtaposed to each
other, thereby circumscribing ring 60 at its lesser outer
cylindrical diameter portion toward its filter -end.

Each plate section 70 has one or more dgrooves 72
embedded into its outer arcuately shaped surface. Grooves
72 are coaxially aligned with grooves 63 in ring 60. As
an example, Figure 1 shows each plate section 70 having
three grooves 72. Bach groove 72 contains one or more
apertures 74. One or more apertures 74 of each groove 72
are in flow communication with a vacuum conduit 75.. Each
vacuum conduit 75 maintains flow communication with a
vacuum conduit 68 through the filtef rod end .receiving
portion of ring 60. Bach vacuum conduit 68 is in flow.
communication with vacuum.groove 44 of inner vacuum ring
40. Therefore, one or more apertures 74 of each groove 72
communicate with thé first.vacuum to filters.ls of filter
cigarettes 14 when the reépective conduit Gé is in flow
communication with vacuum groove 44.

Each plate section 70 has a cam shaft 76 transversely
connected to its inner arcuately shaped surface. Each cam
shaft 76 has a cam 78 connected to it. The filter rod end
receiving portion of ring 60'contains a cam bore 66 for
each cam shaft 76, such that when each cam 78 is inserted
into cam groove 46 of inner vacuum ring 40, the movement
of each cam 78 in cam groove 46 will not be impeded. Each

cam bore 66 is also shaped such that each plate section 70



(40) by having said rP@é’tLACEUENTpSIEETd ng a first vacuum force conmunicating
with a vacuum bore [4F)tTmSard—Trmer Jvacuumring (40), said vacuum bore
(42) further commun|cqtiing JUNHYgRi P yacuum groove (44) partway
circunscri bing saidfipner vacuumrihgl(4@), sSubistingewhegt oQ7e)iriel) 909t her
€omuni cating with p vacuumcondurt (p8) for €ach sai crgroove (72) through
sai d hoIIOM/end of paid drun1encircll1g said i nner vacuumring (40), each
- said vacuum g n%ﬂé'chr&?g § Nk FBBTUEhE Al Al b Q&UW‘EQBHU'CE(75)
ffor each sai d groove rough said plate section (70) containing each
sai d groove £i¥g,e66aid pI ate section vacuum conduit (75) termnating in
at |east one groove aperture (74) in each said groove (72). 13. 'The
apparatus of Ceam gidhve Wferef ninmssi dvacrapuuming 40 is designed so

that when a plate section 70 of splittable loose filter
detecting drum assembly 30 is rotated past transfer drum
20 ﬁo obtain a filter cigareﬁte 14 in one of grooves 72
and its corresponding groove 63 from a groove 22 of
transfer drum 20, the plate section 70 coaxially abuts the
large cylindrical diameter tobacco rbd end receiving
portion of ring 60. As ring 60 rotates toward reject drum
80, cam groove 46 causes the plate section to move.axiaily
away from the tobacéo rod end receiving portion of ring
- 60, This causes the position of apertures 74 to move
along filter 15 away from the tobacco rod 16. The first
vacuum exerted on filter 15 through the moving aperture 74
causes a preset pulling force on filter 15 away from
tobacco rod 16. If filter 15 ls 1mproper1y connected to
tobacco rod 16 they will separate. Cam groove 46 will
cause the plate section 70 to move far enough so that an
improperly connected filter 15 cannot be passed to a
groove 82 of reject drum 80. After plate section 70
rotates past reject drum 80, cam groove 46 causes plate
section 70 to again coaxially abut the tobacco rod end
portion of ring 60 so the process can be repeated. Figure
3 shows one path for a cam groove 46 which will pérmit the
desired operation.

With reference now to Figures 5 - 7, there is shown
an alternative embodiment for loose filter détecting drum

assembly 30 of Figures 1 - 4. 1In Figures 5 - 7, different



cprmu‘hi cation bet e’ﬁEMCﬁMENinSHEETo I di ng a second vacuum force and each
sai d groove (63) i Ea Tyt Tmaer—shgped drum of said second segment (60)

during a period of oJUNfiogp plittable drum 30 assenbly (30)
when each said gropvg (63) is |n a | pngi f7udi nSubstitube sheet WO7 JuneyH898m
*groove (54) inscriped rnto a sroe—of fan outer vacuumring (50) abutting
sai d cylinder-shapgd drum and partway thereround by having said neans
provi ding a. s@eeBdo¥apurtisne | epling ingt NodseaciiNtebosectbdn in
%aid outer vacuumring (50), said vacuum bore (52)

drum assembly 230 are shown. A numeral endlng in nf»

- refers to 'a component rglated to filter 15, while a
numeral ending in "t" relates to a component related to
tobacco rod_ls.

Figure 5 shows a vacuum ring 240 connected to
mounting plate 400, so that ring 240 is stationary. Shaft
262 passes through the centre of ring 240. One end of
shaft 262 is connected t§ a drive ﬁeans {not shown) which
rotat.es shaft 262 and fhereby drum 230 in .a counter-
clockwise direction, as shown by an arrow. Connected to
and perpendicular to the other end of shaft 262 is a
circular-shaped plate 261. For example, bolts 206 can be
used to make this connection.

Circumferential channel members 201f and 201t have J-
shaped cross-sections; wherein channel members 201f and
.201t each have parallel legs 202 and 203, leg 202, the
inner leg, being longer than lé§-203. Legs 202 and 203
are joined by base 204 which is perpendicular thefeto,
thereby-forming a channel identified by the numeral 206.
The base 204 of channel members zblf is connected to plate
261, using, for example, bolts 207, such that channel 206
is open toward mounting plate 400. |

A plurality of guidé rods 212 are connected to base
204 of chahnel member 201f at a guide rod connection,
identified by the numeral 208. For example, guide rod
-connection 208 can be provided with a threaded end of
guide rod 212 threaded into a threaded bore in base 204.

For example, Figure 7 shows four equally spaced guide rods



furtheér communicati
of said outer vacul
conmmuni cating with
cyl i nder - shaped dr
#65) termnating i
(63). 14. The appd

ngE%ﬁ%@TdsUEELLm groove (54) .i nscribed into said side |

gmjring ( saljd jvacuum groove (54) further
a vat%uéﬁ&éﬁﬂﬂii (65) for each groove (63) in said
m 1 d _second degneigt ( 68ubstitutd shas- QAcune t99dui t

at | east one groqve aperture (64) 1 n each sald groove
atus of O aim10]J wherein said cam groove (46) causes

sai d cam (78) aggnne

nmove each of said pl

Higdrko seafowal thaitd qiides hyaed NlxAtars gsdra1d1/ 0ot O
at'e sections (70) having said | ongitudinal grooves (72):

therein to a ¢kg§sesb2 psd t208 ofxichiahpel omembelr a0 1 |andalshgifed 2§2ooves ( 63)

In said cylinder-sh
A

filter

aped drum (60) at a |location where said neans (20) to
spring 210 is placed over each guide rod 212. A

plate 270f, having a longitudihal bore 271

therethrough, and an opposed filter plate 270t, also

having

placed

-

a longitudinal bore 271 therethrough are next

on each guide rod 212 using bores 271. Plates 270f

and 270t are arc-shaped and partway slideable into

channels 206. Figure 7 shows four plates 270t.

A

spring 210 is placed over each guide rod 212 having

another spring 210 and plates 270f and 270t also inserted
thereon. The base 204 of circumferential channel member
201t is next connected to each guide rod 212 at guide rod
connection 208, such that channel 206 of channel members
201t faces channel 206 of channe; member 201F. |

Each of plates 270f and 270t have a. cam shaft 276
connected to their underneath arc-shaped surface. A cam'
278 is connected to each shaft 276. As seen in Figures 5
and 6, vacuum ring 240 has a pair of cam grooves 246f and
246t circumscribing its outer surface. Cam groove 246f
receives cam 278 for each plate 270f and cam groove 246t
receives cam 278 for each plate 240t. A wvacuum ring 240
is statioﬁary, the rotation of shaft 262 causes plates
270f and 270t fo rotate and their respective cams 278
follow the grooves 246f and 246t. As.shown,_at the 3
"o'clock position of drum aSsembly 230, plates 270f and
270t are at their closest. as they rotate toward 12
o'clock, plates 270f and 270t start to split

longitudinally. After passing 9 o'clock, plates 270f and



transfer filter ti pB;EPéapéMENE Qw ransfers a cigarette to one of said
grooves (63) and fur{her wherern as baid transversely splittable drum

3
assenmbly (30) rotates tjohaUN 48931 hehns (80) to renove said cigarettes end
pi eces thereof, saj djcam groove. (4p)]|causes sSubstitute(shept t Q7atuae 199oVve
~said groove (72) 1T 1n sard platefsection(70) away from sai d groove
(63) in said cylinger-shaped drum (6p). 15. The apparatus .of Caim 3,
wherein: a) SAigt GRBUTRARD WheitPDlokestapdsitish. angheaugpeec pagtIeament s

@270f, 270t) during rotation of said
of Figure 5 shows the 12 o'clock position and the bottom

portion shows the 6 o'clock position of drum assembly 230.

Each of plate sections 270f and 270t have a plurality
of grooves 272 on thei:_: outer arc-shaped surface parallel
to shaft 262, each groévé 272 in a plate section 270f

- being in axial alignment with a corresponding groove 272
in an opposed plate section 270t. Figure 7 shows, for
example, each plate section 270t having four grooves 272
therein.

A cigarette will be re;cei.ved by each groove 272 and
will be held for a time in the groove 272 by a vacuum. A
vacuum is to be exerted on both the filter 15 and tobacco
rod 16. If different vacuum pressure is desired to be
'exerted on filter 15 and rod' 16, either two vacuum sources
. Or one vacuum source with different geometry of vacuum
supply lines can be utilised. As shown in the Figures,
one vacuum line 293 is used being connected to a vacuum
regulator and vacuum apparatus (neither shown). |

Vacuum ring 240 has vacuum grooves 244f and 244t
partway around its outer suz_'f'ace. Figure 6 shows grooves
244f and 244t are from about the 9 o'clock te 3 o'clock
positions of ring 240. A vacuum bore 242 in ring 240
provides vacuum connectivity between vacuum 1line - 293,
groove 244t, and groove' 244f. Each groove 272 has a
groove aperture 274 which is the opening of a conduit 275
from groove 274 to the inner arc-shaped surface of
respective plate 270f or 270t. Respective leg 202 of

channel member 201f or 2011: has a conduit 268 for each



drum assenbly (230)
a 'second cam groove

vacuumring (240) having a first and
i n and an outer surface, each of said
cam grooves fully c i nner vacuumring; and, a plurality
of camshafts (276) £l rpt and SeS\QkEBiuﬁféjshéal-Cb?IJm‘e 199D of
gach of said cam shhfts connected to - cam ( ; sal Irst segnment of
sai d rotatabl e tranbwe~sely—splitiablp drum assenbly I ncl udes: a
first circunfesgatie! 2992pRekn (AREnt 2044 ) ORI MEIRAT #1dw! confemBLE R i al
iminer .and outer |egs (202,203) and a base (204), each |eg and base having
two ends, saitheseweitie) ngcmmﬁamhml provvddeavdchenst bow eambureiwhtiorsai d

base belng connected to one end of each of said legs, said inner |eg (202)
havi ng a | engfhomyrthe erespective vacuum grooves 244f or 244t to filter

15 or tobacco rod 16.

In operation, axially aligned qréoves 272 will
receive a cigarette 14 from a transfer drum as grooves 272
pass approximately drum assembly 230's 3 o'clock position.
A vacuum is exerted through groove apérture 274 in plate
270f onto filter 15 and a vacuum is exerted through groove
aperture 274 in plate 270t onto tobacco fod 16. As the
drum assembly 230 rotates counter-clockwise, the plates
270f and 270t separate further apart longitudinally
causing an opposed pulling action on filter 15 and tobacco
rod 16. Improperly joined filters 15 and tobacco rods 16
will separate, while properly 3joined units will not
separate. Properly joined cigarettes 14 will transfer to
reject drum 80 because of the alignment of apertures 86 in
grooves 82, as previously explained with the embodiment of
Figure 1 - 4. Impfoperly joined units wili not transfer.

To ensure that grooves 272 do not retain filters 15
or tobacco rods 16 of improperly joined cigarettes, vacuum
ring 240 has blow off grooves 304f and 304t into its outer
surface at approximately the 6 o'clock position of drum

~ assembly 230. A blow off line 300 is connected to an air
source (not shown). A blow off bore 302 in vacuum ring
240 provides flow communication between blow off line 300,
blow off groove 304t, and blow off groove 304f. Grooves
304t and 304f are posifioned'so that they provide'blow off

air through conduits 268 and 275 and out’ respective



| REPLACEMENT - SHEET
than said outer |4¢g (2638)+—sa+e—Hngr and outer |egs being coaxially :
al i gned, wherein gaild l%ggu“nﬂmgase formsaid first circunferential channel
(206, 201f) with g flirst opening g§hgrein; a plurality of first juxtaposed
arc-shaped pl ate qecttoms—({2F6f's4i d fixst pSubstiiuty shéet uO7ahoweti9Bhat e
sections having ajcylindrical -shape,| each plate section having a first and
second end and an Thmer amd—ooter—sdrface, each of said first plate
sections bei NGpRALLIEY g+ dakke they 2 paldlsO gRLd g Exidlateunber §ndisdk
channel at said first end, said out'er surface containing at |east one of
position of drum assembly 230, to ensure that any

cigarette components which did not transfer to reject drum

. 80 as grooves 272 pasSed approximately the 9 o'clock
position of drum assembly 230 will ‘be expelled from
grooves 272 before grooves 272 rotate back to the 3
o'clock position of drum assembly 230 to pick up another
cigéretté 14 from transfer drum 20.

With reference to Figures 8 and 9, apparatus 10 is
shown having sehsors or detectors 71 which detect whether
or not each filter cigarette 14 is defective in the
attachment of filter 15 to tobacco rod 16. Any number of
types of sensors can be used. For examble, as .shown
‘sensors 71 are positioned to detect the physical location
of passing cigarettes 14. Those skilled in the art ﬁan
see other ways to detect faulty cigarettes, such.as using
one light omitting unit which will direct a light beam at
the filter 15/tobacco rod 16 union and detect a fault if
light passes therethrougb. |

Sensors 71 are connected to controller 73.
Controller 73 is progrémmed to remember which cigarettes
14 are defective. To ensure that defective cigarettes are
not passed on through further cigarette processing and
packaging stations, controller 73 cbntrols a blow off
system in reject drum 80 to cause an air force to be
expelled from apertures 85 when the remembered defectivé
cigarettes rotate past a reject point, shown as being at

the 6 o'clock position.



said 1ongitudinally éﬁ%ﬁAGEMENﬁﬁHﬂE&s (272) extending fromsaid second end
toward said first e meas—to—guref said plurality of first juxtaposed
arc-shaped pl ate set onsp ( f epch of said first plate sections having
sai d segond end of png gfosglng‘gcgagm shhft® (2 Bsipstituiershest Jure 1899 nner
surface and perpenfdi cutrar—theret Fuch that said cam (278) connected
to said camshaft (R76) engages said [irst camgroove (246f) in said inner
vacuum ring (240) as Jecko araii ald yrothekst ein aSaclockwikest
¢ircunferential channel; and, c) sald second segnent of said rotatable
transversely<ﬁpr|eicttﬁahl,eoppdsdtre thaterdf ydrum ngssemisly 3@. skecyaduum

circunferential channel (206,201t) having parallel circunferential inner
and outer |e§§r@ogsngpvaﬁgdathrough at least one aperture 86 in each

1%

hg

groove 82 of reject drum 80: from about the 3 o'clock
position passing through the 6 o'clock position and to
épproximately the 9 o'clock position, where the vacuunm
force ceases and the non-defective cigaréttes 14 are
passed on to a filter cigérette processing apparatus (not
shown). Reject drum 80 has a stationary portion 80s and a
rotatable portion 80r. Shaft 81 is connected at ohe end
to a drive means (not shown) and at the other end to
roﬁatable portion 80r. Vacuum 1line 97 from a vacuum
source (not shown) is connected to a vacuum bore 98 in
stationary portion 80s. Vacuum bore 98 is in vacuum
communication with vacuum groove 87 which passes around
the outer portion of stationary portion 80s from about the
3 o'clock, 6 o'clock to 9 o'clock positions, similar to
groove 44 shown in Figure 3. The vacuum force is provided
through vacuum bore 89 and then through aperture 86 in
rotatable portion 80r when reépective bores 89 are in
vacuum communication with groove 87.

Reject drum 80 is shown having a reject poin‘t".. at
approximately the 6 o'clock position, similar té that
shown for blow off grooves 304f and 304t in Figﬁres 5-7.
If any portion of a defective cigarette is passed from
drum assembly 30 to reject drum 80, controller 73 ensures
that the defective f_ilter 15 or tobacco rod 16 does not
pass further. At the instant in time when a remembered

defective cigarette is possibly passing the reject point,



base (204), each ||cBEBLACKMENT SHEERG two ends, said base being

per pendi cul ar to dai €0s a gh jend of said base being connected to one
end of each of saifd [ ey JUNI98Gi rfngr | eg having a I ength greater than said
outer leg, said ifqngr and outer |dg9 bei pg coBubstityteadtieghed7 Jhre d99%5ai d
{1 egs and base forrh sald second circunferential channel (206,201t) with a
second opening tlherein; a pluralfity of second juxtaposed arc-shaped
pl ate secti onfor{tdiller S8 ARG aiRl Féycof tbubbaraped1phathrdaghi ons
Havi ng a cylindrical -shape, each plate section having a first and second
end and an i rolew aoff oldms 84i f tleough bloy off bore 83 in stationary

portion 80s, through blow off bore 88 in rotafable portion
'80r and out through apertures 85, positioned in groove 82
at a physical location where a filter 15 or a tobacco rod
16 would be located. The air force exerted is sufficient
to overcome the vacuum force to blow off the defective
cigarette components from reject drum 80.

The foregoing deﬁailed description'is given primarily
for clearness of understanding and no unnecessary
limitations are to be  understood therefrom for
modifications can be made by those skilled in the art upon
reading.this disclosure and may be made without departing
from the spirit of the invention and scope of the appended

claims.



33 eath of said qecohd pl ate sections 'being partway slidable into
said second di Rep MENT nnel (206,201t) at said first end, said
outer surface qo gﬂﬂ;m at%hgggﬁrone of said longitudinally extendlng
grooves (272) dgxtfe S i‘r om sdi 4 secondh4end Substititeashaet - Ot Jamsl
second ends of Scld ﬁ' g gJaijd second pl ate sections (270t) belng
adj acent, eachjofl (:72) in s&id outer surface of said second

pste ekt one| (2107) berr, iy g vt et DL T

and sai d second openings face each other, and said hedns‘t o*gude said

pIurallty of first juxtaposed arc-shaped plate sections (270f)
1. A loose filter tip detection and elimination machine

(10) for filter tipped cigarettes comprising:

a) means (90) providing a first and a second vacuum
force;

b) a rotatable transversely splittable drum assembly
(30) being rotatably splittable into first and second
segments (70,60), said drum assembly (30) having
longitudinaliy extending grooves (63,72) therein,
continuously 'extending onto both said first and
second segments (70,60), each groove (63,72) being
sized to receive a filter tip cigarette f14), each
groove (63,72) being' in vacuum communication with
said means (90) providing said first .and second
vacuun forces, -said first wvacuum force being in
vacuum communication with said first segment (70),
and said second vacuum force being in vacuum
communicatiqn with said second segment (60), said
first segment (70) of said drum (30) being coupled
with a tobacco rod end (16) of said filter tip
cigarette (14) by said first vacuum force and said
second segment (60) of said drum (30) being coupled
with a filter (15) of said filter tip cigarette (14)
by said second vécuum force;

c) means (20) to transfer filter tip cigarettes (14),
each having a filter (15) and a tobacco rod end (16),
to said grooVes (63,72) in said rotatable drum

assembly (30); and



al so gui des said plu aﬁgqlé\chEy«Icgﬁn xt aposed aﬂ“i“ Wl‘“ﬂ |“|sections |
(270t), thereby caus{ng said ans tp gxially rotkl NS *
circunferential chanhell th0ad@8 1998 af1} rotate said circunferential channel
therewi th; each of shi nd_pl at e] s¢ctisons Substijutelsieeng OFalunes 4988

end of one of said cpmshafts (276) copnected to sald I nner surface and
perpendi cul ar there such _that sald cam (278) connected to said cam

shaft (276) engageg)sanéhrsCqad)Catd Jnamsve 24818 |digatettgmeniyacusm ring
(240). 16. The apparatus of Claim 15, wherein said first and said second
cam grooves (246f, p2d46es cthsmmafai dromnsséd 8)ratmbaddecd drumeaghsenbini d
first and said second plate sections (270f,270t) to nove each of said

adj acent first and(3Btend plate sections having said

2. The apparatus of Claim 1, wherein each groove (72) of
said first segment (70) will receive said filter end
(15) of one said filter tip cigarette (14) and said
corresponding groove (63) in said second segment (60)
will receive said tobacco rod end (16) of said
cigarette (14). . |

3. The apparatus of Claim 1, wherein .said rotatable
transveréely splittable drum assembly (30) includes
cam means (78)'to separate said first and said second
segments (70,60) during' rotation of said drum
assembly (30). |

4, The apparatus of Claim 1, wherein said means (80) to
remove said cigarettes or pieces thereof from said
rotatable drum assembly (30) includes means to remove
and separate detached filters (15) and tobacco rod
sections (16) from filter tip cigarettes.

5. The apparatus of Claim 1, wherein said firsﬁ vacuum
force is at a preselected vacuum which is lesser than
said second vacuum force. |

6. The apparatus of Claim 1, wherein said first and said
second segments (70,60) are at a closest position
when said means (20) to transfer filfer tip

- cigarettes transfers a cigarette (14) to one of said
grooves (63) in said drum (30) and wherein as said
drum (50) rotates tqward said means (30) to remove

said cigarettes or pieces thereof, said first and



sty o e | SRAGHEIT SIBLL: o) oo, .,
cigarettes transferp f di @a-"iﬁtﬁgﬂ 0 o he of said axialiy “ali"gnéd

| ongi tudi nal groovpsL_(272) and uf t hefg Whegsgbstituds shabtl- D7aNseT 99Dy
splittable drum assenbly (230) rotatep toward Sard neans (80) tO frenove
said cigarettes andijaieces thereof, spid first and second cam grooves
(246f, 246t) cause éé&g AX5alhdned | ngidakhid! HOWRS éxderding sai d
adlj acent first and sec%nd giﬁlht% se ons)0(27%f 270't) to nove axi al | d]

pulling force on_sald cigarette (14) to see if sald
filter end (15) will sepérate from said tobacco rod
end (16).

7. The apparatus of Claim 6, said means to remove said
cigarettes or pieces thereof from said rotatable drum
assembly furthef comprising a reject drum (80) having
longitudinally extending grooves (82) therein; said
grooves having at least one aperture (86) therein,
said at least one aperture (86) being in vacuum
communication with a means creating a third vacuum
force; said rotatable transversely splittable drum
assembly (30) and said.reject drum (80) rotating in
opposite directibns; each of said grooves (63,72) in
said rotatable transversely spliitable drum assembly
(30) being in coaxial alignment with one of said
grooves (82) in said reject drum (80) as said drums
' (30,80) rotate past each other; and, said at leaét
one aperture (86) being aligned such that if said
pulling force separates said filter end (15) and said
tobacco rod end (16) thereby creating a'gap, said at
least one aperture (86) will be adjacent to said gap,
but if said pulling force does not separate said
filter end (15) and said tobacco rod end (16), said
at least one aperture. (86) will éause said third
vacuum fqrce to be exerted on said cigarette (14)
thereby transferring said cigarette (14) from éaid
rotatable transversely splittable drum assémbly (30)

to said reject drum (80).



apart.' 17. The appa aﬂﬁ?&l—@ﬁ@&ﬂi’ﬁq wher ei n sﬁm‘lﬂwrullumsﬂﬂl ly rot ate

said first circunfefefttal channe 260, 201f) ans;
shaft (262) having i rg0 JUN 1888 ohdfend, said TirSt ‘end connect ed to sai d

drive neans, said shaflt coaxially ali gnedymi t h SiyseitutensHeet aQRJuné ngg&%O)
and passing therethjough; and, a platg (261) C EeclL e 0 sald second end
of said shaft, said|plate further con ected to said base aof said first
circunferenti %l chapgelagpa@acdllior. éfam THe ARBPEFHUSNYY Ol Nof 18aid
wherein said means to guide said pl urallty of first juxtaposed arc-shaped
plate sections (27¢ixstnadrudescond pkuthenty q7ogedjie afodsai®@12ptatabhegui de

rod having a first and second
transversely splittable drum assembly (30) moves

longitudinally to cause said first _and second
segments (70,60) to sepafate.

9. The apparatus of Claim 6, wherein both said first and
second segments (70,60) of said rotatable
transversely _splittable drum assembly (30) move
longitudinally away from each other to cause said
first and second segments (70,60) to separaﬁe.

10. The apparatus of Claim 3, wherein:

'a) said first segment (70) of said rotatable
transversely splittable drum assembly (30) includes:
a plurality of juxﬁaposed-arc-shaped plate sections
(70), said -pluraiity of Jjuxtaposed plate sections
(70) having a' cylindrical-shape, each arc-shaped
plate section (70) .having an inner and aﬁ outer
surface, said outer surface containing at least one
of said longitudinally extending grooves (72);

b) said cam means (78) to separate said first and
said second segments (70,60) during rotation of said
drum assembly (30) includes: an innef vacuum ring
(40) having a cam. groove (46) therein, said cam
groove fully circumécribing said inner vacuum rihg
(40); a plurality of cam shafts (76) each having two
ends, one end of each of said cam shafts (76) being
connected to a cam (78), the other end of each of

said cam shafts being connected to said inner surface
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end; said first end o LACEMENT S ('J:Tb i ng attﬂ“mmﬂmumﬂﬁmgw de rod

connection (208) in sai id fyrst cir nel

(206, 201f), said [ ving a first sprlng (210) inserted

t hereover, said guid hspugh SuBstdid skietal 0PJune 1999.)

t krough one of said |first plate sectijons (2701, Satd gurde rod (212)

next passing through ' | e (271) through one of said second

pl ate sections (27Qf), | dyggu r s - DAV NG Q683 SR rted

‘tiereover, said seg%hdogﬁd g? %gﬁ% % 35&%8 ﬁg?naagﬁggched Pgb?&hhﬁé@
plate sections (70) and perpendicular thereto; and

c) said second segment (60) of said rotatable
transversely splittable drum assembly (30) includes:
a cyliﬁder-shaped dfuﬁ (60) being hollow at at least
one end and having an axis, said hollow end of said
drum (60) encircling said inner vacuum ring (50) and
in coaxial alignment therewith; means to axially
rotate said drum; said drum (60) toward said hollow
end thereof having a plurality of cam bores (66)
therethroﬁgh, each cam bore (66) receiving one of
said plurality of cam shafts (76) such that said
inner surface of said arc-shaped plate section  to
which said cam shaft (76) is connected is adjacent an
outside surface of said drum and said cam (78) to
which said cam shaft (76) is connected engages saiaQ
.cam groove (46) in said inner vacuum ring (40), said
~cam bore (66) being sized to permit said cam (78) to
follow said cam grooﬁe (46) fully cifcumscribing said
ipner vacuum ring (40) without being impeded; said
drum (60) further containing one of said
longitudinally extending grooves (63) for each of
said grooves (72) in said plurality of juxtaposed
arc-shaped plate sections (70), each of said grooves
(63) in said drum (60) being axially aligned with one
of said grooves (72) in said plate sections (70).
11. The apparatus of Claim 10, wherein said means to
axially rotate said drum. (60) includes;.an interior

core (61) for said drum (60), a shaft (62) connected
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second gui de rod conn<=ct+ﬂ EMEN- SHE Tal d, base O”!ﬂmm! m&mu,l!ll
circunferential channgl 2@? }qg,& apd V\/nerel n de rods is
parallel to said shaf g&hé apparatus of Caim 15, wherein
said vacuum communi cht \ d} means Bubstinitaghaet i OFt Jwsr 108D
fsor ce and each said gfoove in one of sajd first plate sections of said
fi.rst segment and bet et S EeReaas—nrbvi di ng a second vacuum force and
each said groove igo088i@fcodd d(e9CANd gRleat @i8RCELDASaR] s SEf UsSRE Cum
segnent is provided during a period of ‘rotation of said splittable drum
assenbly when each(ea) 0 fHd e eeansStbdrbtaté sepmtHaft270f) is

perpendi cul arly di sposed over a first vacuum groove (244f) and said axially
al i gned groova2in Thé¢d apmpgrakus of Claim 10, wherein; said wvacuum

communication between said means (920) providing a

first vacuum force and each said groove (72) .in one
' of said plate sections (70) of s.aid first segment
(70) is provided during a period of rotation of .said
splittable drum assembly (30) when each said groove
(72) is perpendichlarly disposed over a vacuum groove
(44) partway ¢ircumscribing said inner vacuum ring
(40) by having said means (90) providing a first
vacuum force communicating with a vacuum bore (42) in
said inner vacuum ring (40), said vacuum bore (42)
.further communicating with said vacuum groove (44)
partway circumscribing said inner vacuﬁm ring (40),
said vacuum groove (44) further communicating with a
vacuum conduit (68) for each said groove (72) through
said hollow end of said drum encircling said inner
vacuum ring (40), each said vacuum conduit (68)
further communicating with a vacuum conduit (75) for
each said groove (72) through said plate section (70)
containing each said groove (72), said plate section
vacuum conduit (75') terminating in at least one
groove aperture (74) in each said groove (72).

13. The apparatus of Claim 10, wherein said vacuunm
communication between said means providing a second
vacuum force and each said groove (63) in said
cylinder-shaped drum of said second segment (60)

during a period of rotation of said splittable drum
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segment (270t) is per pepdicular oged over avliﬂmuﬂll H r"ﬂltgve
(244t), both of said {ifst n@}ﬁﬁéﬁé}d vacuum gr oovies ISR’ L hscri bing
said i nner vacuumring 24b6 ng vacuum source providi ng a vacuum
connected to a vacuunil H yaguum SubstittesheecaOi7néuna 1898

wacuum bore 36 (24p) cuumring, said vacuum bore further
communi-cating with sar oove (244t) and said first vacuum
groove (244f) in saiLediREr (Y9 UWReh Ndactbaidilii rgootacuyasf orige bai g
ptovi ded by having said first vacuum groove (244f o

longitudinal alignment with a vacuum groove (54)

in said i nner v

inscribed into a side of an outer vacuum ring (50)
abutting said cyl’inder-,_shaped drum and partway
thereround by having said means providing a second
vacuum force communicating with a vacuum bore (52) in
said outer vacuum ring (50), .said vacuum bore (52)
further communicating with said vacuum groove (54)
inscribed into said sidel of said outer vacuum ring
(50), said wvacuum groove (54) furthér communicating
with a wvacuum éonduit (65) for each groove (63) in
said cylinder-shaped drum of said second éegment
(60), each said vacuum conduit (65) termi.n;ating. in at
least one groove aperture (-64) in each | said groove
(63).

14. The apparatus of Claim 10, wherein said cam groove
(46) causes said caiﬁ (78) conﬁected to each of said
arc-shaped plate section (70) to move each of said
plate sections (70) having said longitudinal grooves
(72) therein to a .closest position axially to said
axially aligned grooves (63) in said cylinder-shaped
drum (60) at a location where said means (20) to
transfer filter +tip cigarettes (14) transfers a
cigarette to one of said grooves (63) and further
wherein as said transversely splittable drum assembly
(30) rotates toward said means (80) to remove said
cigarettes end pieces therebf, said cam groove (46)

causes said cam (78) to axially move said groove (72)
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first segment (270f), Jeach said vacjyum conduit (I8 0 [ pugh said
inner leg (202) o shﬂdJUNfBﬂStI circunferential “ cManhel* (206, 201f),
each said vacuum copdyit (268) furtheq cogyuni caibgtiturd shest VOT WNeCPIOWI t
(275) for each said] groove through jsaid first plate —sectron

contai ning each sai d_groove. said pl aﬁe section vacuum-conduit (275)

termnating in at I3 iaN919£80 t ( #1031 &S Yrd oYeOQ¥S
(272); and%J sai d ségg%tgl\%g}g?ngbgigﬁgpﬁ oeif@eda%gay hfavi ng sail gl secong v&cuum
groove (244t) furtHer sa@anuplcAdérdshigda @aruacyego) conduit (265) for each
said groove in said second segnent (270t), each said vacuum conduit (268)
passi ng sai d 15.nn&he kpparatus sef (Clasiac Gndwherein:

a) said cam means to separate said first and said
second segments (270f, 270t) during rotation of said
drum assembly (230) includes; an inner vacuum ring
(240) having a first and a second cam gr.oove (246f,
246t) therein and an outer surface, each of said cam
grooves fully circumscribing said inner vacuum ring;
and, a plurality of cam shafts (276) each having a
first and second end, said first end of each of said
cam shafts connected to a cam (278);

b) said first segment of said rotatable transversely
splittable drum assembly includes: a first
circumferential channel (206, 201f) having parallel
circumferential inner and outer legs (202,203) and a
base (204), each leg and base having two ends, said
base being perpéndicu-lar to said legs and each end of
said base being connected to one end of each of said
legs, said inrier_ leg (202) having a 1length greater
than said outer leg (203), said inner and outer legs.
being coaxially aligned, wherein said legs and base
form said first circumferential channel (206, 201f)
with a first opening ﬁherein; a plurality of first
juxtaposed arc-shaped plate 'sections (270f), said
first plu_rality of juxtaposed plate sections having a
cylindrical-shape, each plate section havin.g a first
and | second end and an inner and outer surface, each

of said first plate sections being partway slidable
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communi catin W t %Mvacuu condui t!

further

t hrough said second Iaté
section vacuum conduj t 275) termn

I d-groove
ﬁlnlng each Sai d dtodve” said plate
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(274) in each said groove (272). 20. T1e apparatus of any one of Jains 1
or 15, wherein said katatable transverfpely splittable drum assenbly

(230) further inclydes Eﬁi‘asfii?s@@ﬂ&fmifér@rﬁibit tBanfAk1Pheceaidheiget
after said rotatable drum assenbly

end, said outer surface containing at least one of
Said.1bngitudina11y'extending grooves (272) extending
from said second end toward said first end; means to
guide said plurality of first juxtaposed arc-shaped
plate sections (270f); each of .said first plate

sections having said second end of one of said cam

‘shafts (276) connected to said .inner surface and

perpendicular thereto such that..said  cam (278)
connected to said cam shaft (276) engages said first
cam groove (246f) in said inner vacuum ring (240);
and means to axially rotate = said first
circumferential channel; and,

c) said second segment of said rotatable transversely
splittable drum assembly  includes: a second
circumferential channel (206,201t) having parallel
circumferential inner and outer legs (202,203) and a
base (204), each leg and base having two ends, said
base being perpendicular to said legs and each end of
said base being connected to one end of each of said
legs, said inner 1leg havihg a length greater than
said outer leg, said inner and outer legs being
coaxially aligned, wherein said legs and base form

said second circumferential channel (206,201t) with a

. second opening therein; a plurality of second

juxtaposed arc-shaped plate sections (270t), said
second plurality of juxtaposed plate sections having

a cylindrical-shape, each plate section having a

first and second end and an inner and outer surface,

gt
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has rotated past alﬂfPhAGEMENUmﬁEETt renove Eﬂmw, m &mmn pi eces
thereof. 21. The appar pros—of—€tHarm20 “wher ei n ns is
provided by a blow of f| squyciiNpygmg ding air, said blom/off source

communi cating with & b} ow of f i ne (|3 ),3'3s'ai d Substitutbfshieetie OFodunm 1889 ng
wth a blow of f borqg (30Z) TTrSard—Trnner vacuumTing, sald blow off bore
comuni cating with flirst and second bljow of f grooves (304f, 304t) in said
outer surface of s | r uug, g f w Y §f ¥ewag Ng
-p95|t|oned to com‘rgnl catripws;éﬁ'aeac éés%?d p\?gdg%umgggﬁéﬁhg %1811 %a t hr ough -
said inner leg (203]i@ivhai dirdtd S%aﬁarCHEEGﬁ@“%ﬂ'cxﬁﬁﬁt@itn(aZlOﬁc&th)el and
sai d second bl ow of f groove being positioned to conmunicate with each said
vacuum condui t. (268286/201t) at said first end, said outer surface

containing at 1least one of said longitudinally
extending grooves (272) extending from said second
end toward said first end, said second ends of said’
first and said second plate sections (270t) being
adjacent, each of said grooves (272) in said outer
surface of said second plate sections (270f) being
axially aligned .with one of said grooves in said
outer surface 6f said first plate sections (270f);
wherein said first and said second openings face each
~other, and said ‘means to guide said plurality of
first Jjuxtaposed a:c-shaped plate sections (270f)
also guides said plurality of second juxfaposed arc-
shaped plate sections (270t), thereby causing said
means to axiélly rotate said first circumferential
channel to also axially rotate said circumferential
channel therewith; each of said second plate sections
(270t) having said second' end of one of said cam
shafts (276) connected to said inner surface and
perpendicular thereto such that said cam (278)
connected to said cam shaft (276) engages said second
cam groove (246t) in said inner vacuuﬁ ring (240).

16. The apparatus of Claim 15, wherein said first and
said second cam grooves (246f, 246t) cause said cams
(278) connected to each of said first and said second
plate sections (270f£,270t) to move each of said

adjacent first and second plate sections having said
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transversely splittable drum assenbly (30)

17.

18.
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atjum of Gubstitt@ sheaheOd Juneil99
| east one detector (71) |ocated

separation of
diAd)l igrod®ed nov2jabherein to

a closest position axially at a location where said

means (20) to transfer filter tip cigarettes

transfers a cigarette to one of said axially aligned
longitudinal grooves (272) and further wherein as
said transversely splittable drum assembly (230)
rotates toward said means (80) to remove séid
cigarettes and pieces therebf, said first and second
cam grooves (246f,246t) cause said axially aligned
longitudinal grooves (272) in said adjacent first and

second plate sections (270f,270t) to move axially

'apart.

The apparatus of Claim 15, wherein said means to
axially rotate said first circumferential channel
(260,201f) includes a drive means; a shaft (262)
having a first and second end, said first end
connected to said drive means, said shaft coaxially
aligned with said inner vacuum ring (240) and passing
therethrough; and, a plate (261) coﬁnected to said
second end of said shaft, said plate further
connected to said base of said first circumferential
channel (206,201f).

The apparatus of Claim 15, wherein said means to
guide said plurality of first Jjuxtaposed arc-shaped
plate sections (270f) includes: a plurality of guide
rods (212), each guide rod having a first and second
end; said first end of each guide rod being attached
to a first guide rod connection (208) in said base of

said first circumferential channel (206,201f), said

curt e HIH litﬂlvﬂﬂiuumﬁaa.osy-

cd,- and neans to control said neans

ans
at

aid filter tip cigarette received



38 and transmit to sai( REBIACEMENT SHEED}: r of sﬁmulrm ’1' imlng an air
force a signal if saidjcigarette 1S ragltly, whe A | i¥lo control
said neans providing 4gn | at JUd 1993 fderfenbers which of “said cigarettes
is faulty; and, whefeijn said neans| t]asconiQubstitutecsheehn®Zdune 999 an
alr force ensures that |Jsaid neans providijng an air force 1s in air flow
comuni cation wth sq.d _neans to refove said cigarettes and pieces
thereof fromsaid r:flﬁié‘bi-&i dhegt 2aRa9TREY adtridditl NEpriR e2ich f ankb¥ted
cergarette is at a blow of f location on"said neans to renove said

cigarettes and pi ecsifertdtiredqf . sdda cuieaappadat nexpf gdsaiing?3throhgheia
"said neans to renove said cigarettes and pieces thereof fromsaid
longitudinal bore (271) through one of said first

plate sections (270f), ‘'said guide rod. (212) next
passing through é longitudinal bore (271) _through one
of said second plate sections (270t), said guide rod
next having a second spring inserted thereover, said
second end of said guide rod being attached to a
second guide rod connect.ion (208) in said base of
said.second circumferential channel (20_6.,201t); and,
wherein each of said guide rods is parallel to said
shaft (262). -

19. The apparatus of Claim 15, wherein said vacuum
communication between said means providing a first
vacuum force and each said groove in one of said
first plate sections of said first segment and
between said means providing a second vacuum force
and each said groove in one of said second plate
sections of said second segment is provided during a
period of rotation of said splittable drum assembly
when each said groove in said first segment (270f) is
perpendicularly disposed over a first vécuum groove
(244f) and said axiaily aligned groove in said second
segment (270t) ‘is perpendicularly disposed over a
second vacuum groove (244t), both of said first and
second vacuum grooves partway circumscribing said
inner vacuum ring (240) by having a vacuum source
providing a vacuum connected to a vacuum line (293),

said vacuum 1line communicating with a vacuum bore
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ext endi ng grooves (82 , r poves *¥ne vacuum '
aperture (86) and at | epst] aviNit99%prfures (85) therein; said at |east
one vacuum apertufe] being i  aggium Sabstinite sheet - @7t June #898s
Greating a third vacupmTtorce; sal bt abl e transversely splittabl e drum
assenbly (30) and saifd reject drum (80)}Jrotating in opposite directions;

each of sai d or00v95,45F3 3{P) hlaSarder O AP F1AGSVUE Vyashich! aize drum

assenbly being in coaxial alignment wth one of said grooves (82) in said

reject drum as sai gugtHEF behalRifaeingaeitPt Beid 8atenat vaeauhn groox@cuum
aperture (86) causing said third vacuumforce to be exerted on said
cigarette thereby {(rassfeahdngs:iai dfixrgtar ehtauhr grioove (244f) in said
| ‘inner wvacuum ring; said first vacuum force being
provided by having said first vacuum groove (244f)
further communicating with a vacuum conduit for each
said groove in said first segment (270f), each said
vacuum conduit (268) passing through said inner leg
(202 ) of said first circumferential. channel
(206,201f), each said vacuum conduit (268) further
communicating with a wvacuum conduit (275) for each
~said groove through said. first plate éec_tion
containing each said groove, said plate section .
vacuum conduit (275) terminating in at least one
groove aperture (274)' in each said groove (272); and,
said second vacuum being provided by having said
second vacuum dgroove (244t) further communicating
with a vacuum conduit (265) for each said groove in
said second segment (270t), each said vacuum conduit
(268) passing sai'd. inner leg of said second
circumferential channel (206,201t), ..each said wvacuum
conduit (268) further communicating with a vacuum
conduit (295) for each said groove through said
second plate section containing each said groove,
said plate section vacuum conduit (275) terminating
in at least one groove aperture (274) in each said
groove (272).
20. The apparatus of any one of Claims 1 or 15, wherein

said rotatable transversely splittable drum assembly
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ﬂ’ reject
ng an air

force ensures that sald meqits JHNowggi o Jan air forceis inair flow
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faulty cigarettes fromsaid reject arumj 25. met hod for determ ning

whether the filter

and tobacco rod off a;filter tip cigarette are

properly connect edg %Wfﬁ&ﬁ@rtﬂﬁcﬂ&@ fband) theqfioi ner A Ehibheettes

cegarette (14) ha

21.

22.

23.

or pleces thereof after said rotatable drum assembly
has rotated past said means (80) to remove said
cigarettes or pieces thereof. |

The apparatus of Claim 26, wherein said blow off
meéns is provided by a blbw off source providing air,
said blow off source communicating with a blow off
line (300), said blow off line communicating with.a
blow off bore (302) in said inner vacuum ring, said
blow off bore communicating with first and second
blow off grooves (304f,304t) in said outer surface of
said inner vécuum ring, said first blow off groove
being positioned to communicate with each said vacuum
conduit (268,275) through said inner 1leg (202) of
said first circumferential channel (206,201f), and
said second blow off groove being positioned to
communicate with each said vacuum conduit (268,275)
through said inner leg of said second circumferential
channel (206,201t).

The apparatus of Claim 1, further compriéing means to
detect faulty cigarettes, means _providing an air
force, and means to control said means providing an
air force. |

The apparatus of Claim 22, wherein said means to
detect faulty cigarettes includes at 1least one
detector (71) located at a position tb .detect any
separation of said filter tip cigarette received in
said longitudinally extending grooves (72) in said

rotatable transversely splittable drum assembly (30)



first vacuumto said f{il eﬂ[}dUNaEBQa sgcond vacuumto sald tobacco rod; c)
exerting a presel ect eq ling force ¢nlsg d fiSubstitutepsheieya0f deng 199 o
see if said filter roq (15) wll separatje fromsard tobacco rod (16); said
step of exerting a puﬂLjnn force to seefif said filter rod will separate
fromsaid tobacco LR PELAGNSECOSPEd dlGhedls 04\ G0 Adhidd1S lsalde i) Ong
said filter away from sal obacco rod and/or noving said second vacuum

al ong said tobaccoptgdi@iRy AshORiSAkErEk! hekigald, i¥) sadidedilgagetdied ifs | t er
tip cigarette if said _ _

faulty, wherein said means to control said means

o hercr of (19), :??oacziiﬁ*’???i'ﬁﬁ?’:f“;r me IR, )

providing an air force remembers which of said
cigafettes is faﬁity; and, wherein said means to
control said means providing an air force ensures
that said means providing an air force is in air flow
communication with said means to remove .said
cigarettes and pieces thereof from said rotatable
drum assembly at a time when said faulty cigarette is
at a blow off location on said means to remove.said
cigarettes and pieces thereof.

24. The apparatus of Claim 23, wherein said means to
remove said cigarettes and pieces thereof from said
rotatable drum assembly includes: a reject drum (80)
having longitudinally extending grooves (82) therein;
said_grooves having at least one vacuum aperture (86)
and at least two air aperﬁures (85) therein; said at
least one vacuum aperture being in vacuum
communication with a means creating a third wvacuum

‘force; said rotatable transversely splittable drum
assembly (30) and said reject drum (80) rotating in
opposite directions; each of said greoves (63,72) in
said rotatable transversely splittable drum assembly
being in coaxial alignment with one of said grooves
(82) in said reject drum as said drums rotate past
each other; said at least one vacuum.aperture (86)
causing said third vacuum force to be exerted on said

cigarette thereby transferring said cigarette from
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filter rod and noving al ong sai d tobacco rod, said
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to said reject drum; and wherein said means to
control said means providing an air ‘force ensures
that said means providing an air force is in air flow
communication with said at 1least two air apertures
(85) to remove said faulty cigarettes from said
reject drum.

25. A method for determining whether the filter and
tobacco rod of a filter tip cigarette are propérly
connected, comprising the steps of:

a) receiving a filter tip cigarette (14)_ having a
filter rodl (15) and tobacco rod (16) from a filter
tip cigarette manufacturing station at a filter
integrity testing station.

b) applying a first vacuum to said filter rod and a
second vacuum to said tobacco rod;

c) exerting a preselected pulling force on said
filter tip cigarette (14) to see if said filter rod
(15) will separate from said tobacco.rod (16); said
step of exerting a pﬁlling force to see if said
filter rod will separate from said tobacco rod being
accomplished by moving said first vacuum along said.
filter away fronm said tobacco rod and/or moving said
second vacuum along said tobacco rod away from said
filter; and,

d) rejecting said filter tip cigarette if said
pulling force causes said filter to separate from
said tobacco rod or transferring said filter tip

cigarette to a station for further processing if said
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pulling force does not cause said filter to separate

from said tobacco rod.

The method of Claim 25, wherein said step of exerting
a pulling force is accomplished by moving said first
vacuum along said filter rod and moving said second
vacuum along said tobacco rod, said moving of said

first and second vacuum being simultaneous.



