-1- Apparatus and method for .maki ng grooves in tobacco-snoke filters \igeloﬁ
present invention relates to an apparatus and nethod' for making groz

filters and nmore particularly for making grooves in a cigarette filter.

the manuf acture of cigarettes, nost cigarettes are pro- vided with fI|t6F
devizses on the end thereof to renove.undesirable materials in the snoke’
str&am coning fromthe tobacco col um &l ng snoking. These filters, which
are attached to the tobacco cofum, cone in different sizes-.and forms. Sone
filters presently on the market include grooves therein which facilitate

by- passing of the smoke around the filter, prOV|de neans for m xing_the

by- passed Appaire teisr @and weithode fior| maiki, S pb agcond : LA T,
only ventilating air to pass al ong the grooves In the preparation of these

filters, varlous su estlons have been to neans f.or nakjng the
gr oves. Tha BAEoRDE AruGA o0D FRIALES | %"sép@fﬂrétd‘aﬁ Anst RS o

rolls in pressure enga t f|n|n n t her bet Q erolls
bei ng profededaking g’ot"(? fg &S5l nadr "H’E"I (?aalr %&9 sur ac"re 'Es%‘% hat

as filter tom1 s t nQug nent depreSS|ons are made al ong the
Iongltud|H§I H|%e§§'on?q3? %qul%llagﬁng Pat ent No. 4, 149,546 teaches an

apparatus for qpKiRg Hadetesture? of Wigiilettidd t‘?ﬁoé’ﬂ‘%ﬁd}eﬂ:iéé e IPfbl S

noved in an arcuate path transverse to a heat ed form ng neans, the filter

rod being SuRROWLEEH Fid teN\eRWEGeOon the &Jmid lmmrwtraﬁoﬁéﬂmmsmwye
of a drum shaped inner rotor and the form ng neans conprises a heated
arcuat e Olgle rdtadlsori nelttiee Bmoke &ltavemd cawinjediiony the tobacco column during

smoking. These filters, wﬁich are attached to the'tobacco cblumn,
come in different sizes and forms. Some filters presently on

the markef include gfoovee therein which facilitate by—péssing

of the smoke around the filter,.provide means for mixing the
by-passed smoke stream with ventilating air, or provide means

for allowing only ventilating air to pass along the grooves.

In the preparation of these filters, various_suggesfions have
been made as toc means for making the grooves. U.5. Patent No.
3,804,695 teaches the use of a pair of parallel rolls in pressure
engagement defining a nip therebetween, one of the rolls being
provided with a circumferential or helical grooved surface so
that, as filter tow pasees therethrough, bermanent_depressions
are made along the longitudinel dimensions of the tow. U.S.
Patent No. 4,149,546 teaches an apparatus for making grooves in

a cigarette filter wherein a filter rod is moved in an arcuate
path transverse to a heated forming means, the filter rod being
supported and conveyed for the relative movement at the periphery
of a drum-shaped inner rotor and the forming means comprises a

heated arcuate outer stator_element or elements projecting



~2- inwardly toward the rotor. In the present invention, it is recogniZed
at-it is desirable to provide an apparatus for making grooves in a filter*
d. Furthernore, it is recognized that it is desirable to provide an '
paratus for making grooves in a filter rod at a relatively high rate of
production. Even further, it is recognized that it is desirable to provide
an apparatus for naking filters ofZeniformquality. The present inventi oRJ
advant ageously provi des an apparatus for making grooves in a filter rod
wherein, in a preferred enbod- inment, filter rods are fed froma hopper to

a r dnmandd ycyhauargd the Re#®havi ng grooves therein for receiving the filter ®

rods. The filter rods are then fed to a conveying device which is disposed
in a prefidy e Aespheinventione it posrondzednthatnithdsr ods nove
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that wll ext'end along a part of the length of the rod or fhe entire length

of that' dt as Whidimdb Ye ptelrpdéd¥déf ahcagparadtasl FerenaRidignFignteewes
therein maybe made by pre-sel ected arrangenent of grooving neans.
Fur olffeumdrfaraciqualitey ential grooves nmay al so be made inthe filter rod.

The present invention advantageously provides an apparatus
for making grooves in a filter rod wherein, in a preferred embod-
'imeht, filter rods a:é fed from a hopper to a rotating cylinder
or drum having grooves therein for receiving the filter rods.

The filter rods are then fed to a conveying device which is disposed
in a preferred arrangement in a vertical position wvherein the rods
move dounwardly past a device having a plurality of groove-forming
heating blades, the blades coming in groove-forming contact with
the filter rods passing thereby. Fdrthermone, if the filter

rods are made from a cellulose acetate wrapped with a non-porous plug
vrap, the method of making the indentations dr grooves in thé

filter rod by a heatgd protruding blade will provide improvement
of the imperviousness of the wrap.

Various impressed formations may be produced by the present
invention. For example, a groove that will extend along a part
of.the_length of the rod or the entire length of the rod as wvell
as a plurality of longitudinally extending grooves'therein maybe’
made by pre-selected arrangement of grobving means., furthermore,

circumferential grooves may also be made in the filter rod.



TheRfFTfér rod may be nade of .various filtering materials such as
t herno-pl astic. polyners, for exanple, ceI ulose ‘acetate or polypropylene L

Paper~filters woul d _be suitable |L the p mett or contalne
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for naklnar |garet e f er rod conprising: conveyi ng

means 10 bglubkbba! orOdtntaihle 80PYBPOIEIERART. tHetnidlinlad th s d a1

heat ed groove-nmaking nmeans i n preselected spaced relation with the

conveyi NgogeRas; cadted’ #8€hvheetaativanedl sadhegdaves.ation with the -
conveyi ng neans. Al so, the present invention provides a nethod of making

grooves in a cVgeioubcobtherefeatdresnpti $hegpireeextteinvemtion) widddibverome
filter rods to a stationarily nounted heated groove-form ng device; and,
(b) convegbwiouai tiof those skdiled donthet amtt npoa dreifdingd Wneo digclasvae
device and to receiving neans in discharge relation with said conveying

nmeans. |tset forth haweineferehat the descriptionsof the exanples of the
present inventjon given, herei pafter are not by way of limtation and
vari ous modi f i MaTP oRRTHACKLATLNe §Bﬁp3rﬁﬁepﬁeiHW@§§ﬁpqlﬁﬁﬂﬂﬁdﬁﬁ\ﬁQIaRRﬂﬁﬁtus
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machi ne f
mounted heated groove-making means in preselected spaced relation

with the conveying means; and, receiving means in discharge relation
with the conveying means. |
Also, the present invention provides a method of making'grooves
in a cigarette~filter rod comprising the steps of:
| (a) feeding filter rods to a stationarily mounted heated
groove-forming device; and,
(b) conveyihg said filter rods in contact with said heated
groove-fomming device and to receiving means in discharge
 relation with said conveying means.
It is to be undersfood that the description;of the examples
of the present_iﬁ#entioﬁ given hereinafter are not by way of |
limitatipn and various modifications within the scope of the
presehx invention will occur to those skilled in the‘art upon

reading the disclosure set forth hereinafter.

Referring to the drawings:

Figure l_is-a'perspective view, with selected portions cut
away, of one preferred filter rod groove-making machine for long-
itudinally extending groowves, including feed and discharge units;

Pigure 2 is a perspective view, with selected portions

" cut away, of a preferred filter rod groove-miking machine, for
longitudinal and cizgumferential grooves, including feed and .

Aiaannrea unibts: and,



‘itudinally extending grooves, including feed and di scharge units;. Figuie 2
"As.\a perspective view, with selected portions cut away, of a preferred -
er rod groove-naki ng machi ne, for |ongitudinal and circunferenti al
Qrgoves, including feed and discharge units; and, -4- Figure 3 is an
‘emfarged view, in perspective, of filter rod groove bl ock assenblies of the
apparatus of Figure 2. The machine shawn in Figure 1 conprises a hopper %g
which includes a plurality of filter rod elenents 3 therein. The hopper

is provided with a discharge opening 5 which is in feed relation with a
feed drum 12. Figuref dsés mol leord atgesl wiewi,ddoh e rispe cdpiars ;N Hef vildear ared
side of the hopper 2,-the side being identified by the nuneral 6, and the

f eed drugrQQveThéoﬁkedséﬁuhﬂiESi9fb%b¢i@@@aﬂaﬂmaaqﬂlﬁkﬂdn%/&ﬁ flutes 14
therein,wherein the flutes 14 are of substantially the sanme shape as the
filter rods 3THRdMarSangcghoyn Aackilgurg 4 compaisesy as_hqpn@a‘crizp ofh iate
flutes 14. The feed drum 12 is prqvi.ded with driving ans (,not shown)
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within the flutes 14 passing there- beneath. The refuser roller 4 is

providedtmbthudéb&hng,ﬁﬁﬁﬂsthe feed drum 12, The feed drum 12 is provided

vith a plurality of flutes 14 therein,vherein the flutes 14 are
of substantially the same shape as the filter rods 3 and disposed
for receiving a filter rod 3 in each of the flutes 14. The feed
drum 12 is provided with driving means (not shown) whereby the
feed drum 12 turns in a direction to pick up the filter rods.3.
fed Frop the hoppef 2. |

The refuser roller 4 is spaced within the opening 5 below
the downward terminating end of side 6 and is spaced from the
feed drum 12 a pre-selected distance to, prevent the passage of
Filfer rods -3 which are adjacent thereto and not contained in the
flutes 14 of the feed drﬁm 12 and at the same time assist in the
setting of the filter rods 3 within the flutes 14 passing there-
beneath. The refuser foller 4 is provided wvith driving means
(not shown) and rotates in the same direction as the cylindrical
feed drum 12, _ |

An endless belt conveyor 22 is provided to receive the
filter rods 3 from the feed drum 12. The endless belt conveyor
22 is.pravided with a retractable/pressure belt 24 and has two

sprockets or rolls at opposite ends thereof. The sprocket 26 is



(not, shomn) and rotates in the sane direction as the cylindrical feed drum
127 An endl ess belt conveyor 22 is provided to receive the filter rods 3 w
fromthe feed drum 12. The endl ess belt conveyor 22 is provided with a
retractabl e pressure belt 24 and has two sprockets or rolls at opposite

ends t hereof. The sprocket 26 is = 9g_an I dl er sprocket and the sprocket

28 ks driven by dny known driving mean$. Sprocket 26 may al so be noveably
nmounted to swing away froma grooving block assenbly 34 of the apparatus,.

to be di seussedolcLph-akbe! and that bpRakkbt PRUNGCArRLLRSBYC siydloia |

provi ded 8Rd? in a vertical direction in parallel wth and spaced

fromthe QQ%%%R%ESCOW%@&&Z vaChaly alled BRI Rl e@BANyA ol tReSitd @ying
The spaci ng between the plate 32 and conveyor 22 in its normal operating

posi tion Lgay ¢rémaBCcgreguahgt blaprr assembalyy 3khe fditheeappadfatasf, [Hoeber od
3. The upward extending ternmnating point of the stationary plate 32 is
adj acent Wastbesbdeedramafiese as to receive the filter rods 3 at a

desi gnated point 33 and in_conbination with the pressure belt 24 noves the
filter rods 3 westatdphprdd¥nmarnoted: eressureardadter 38y dsmpitiovd dest tansh of
the apparatus. Disposed vertically bel ow the downward term nating end of
Ihe flat pkiesdsedBep ¥ortdcal| digpcldoRaingPad@lde lovddb 20d@pares from

or ovi ded Pen SHAASSt BSGLERPASNPEr 4 %Ckﬁ%f Tho A3y i e St ing Position.

groove- fO%ﬂkngpgkﬁgﬁsb%?w%@kcﬁh%r%1% ggﬁdQWdt%o%Q%yor 22 in its normal

operating'position is a distance equal to approximately the
diameter of a filter rod 3. The upward extehding'terminating
point of the stationary plate 32 is adjacent to thé feed drum 12
so as to receive the filter rods 3 at a designated point 33 and
in éombination with ﬁhe pressure.belt 24 moves the filter rods
3 vertically downward into thé'heated'groove-making portion of
the apparatué.
Disposed.vertically bélow the downward terminating end of
the flat plate member 32 is a longitudinal'grooving block assembly
34 including a housing block 45. The block 45 as best shoﬁn in
Figure 3 is provided with means to house'é.plurality of heated
_protruding groode—forming blaaes 35 which are aligned with and
spaced inwardly from the plate member 32 (Figures 1 and 2). The
invardly extending distance between the plate member 32 and the
heated blade 35 defines the depth of the groove 37 in the filter
rod 3. The heated protruding blades 35 are heated by electrical
elements 36 which are in electricai commdnication with any known
power supply source tﬁrough electrical lines 39. A plurality

of flat heat conducting wedge members 41 are also provided in



spaced inwardly fromthe plate nmenber 32 (Figufes,l éﬁd 2). The fnmardlw
extendi ng di stance between the plate nenber 32 and the heated bl ade 35
nes the depth of the groove 37 in the filter rod 3. The heated

O

L

Yrudi ng bl ades 35 are heated by electrical elenments 36 which are in
tri.cal comunication wth any known power supply source through

el ectrical lines 39. A plurality of flat heat conducting wedge nenbers 41,

cd

are al so provided in -6- bl ock 85 as support and heat conducting neans
for the blades 35 and the filter rods 3 as they pass.thereby in their

»
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conveyor. In Figure 1 nounted 1n alignment wth and directly above the

bl ocka@@serhby Rémbéra B5EhEd e ahy Wedlededt Tbrductiirf mitdwidle. feed
plate 32, which is generally of a heat conducting material,.so that as the

filter rodBsetkapnplaBer 3Bl ipapiroviidey @or wertdatadd glrigrimdrot aphticthevi t h
the bl ades 35. Heat is supplied to preheater 54 through electrical
commmedge i pembera AdyakRdothepdeed platiey 320ur Backdpvplate & rsuppentbs a
preheater is shown and preferred, it is realized that in some applications
a prethet€ilternpedacdegsathe reds Judischapge Infsum ddker-awayreemveypt h

and directly above the block assenbly 34 .is the circunferential grooving
bl ocké2, which is shown as an endless belt conveyor.

In Figure 1 mounted in alignment with and directly above the
block assembly 34 is a preheater 54. Pfeheater-Sa is attached
to tﬁe'feed plate 32, which is generally of a heat conducting
material, so that as the filter rod elements 3.roll past, they
are preheated prior to contact with the blades 35. Heat is
supplied to preheater 54 through electrical communicatién with
' any known pover supply source. However, even though a preheater
is shown and preferred, it is realized that in some applications
a preheater is not necessary. '
In Figgres 2 and 3 mounted in alignment vith and difectiy
above.the block assembly 34 is the circumfefential grooving block
assémbly 64. Block assembly 64 includes a block 75 with a plurality
~of outvardly extending groove-forming blades 65, block 75 and
blades 65 being unitary and made of a heat conducting material.
Heating elements 66 are attached to the blpck 75 for heating the
block 75 and the blades 65, elements 66 being in electrical comm-
unication with any known power supply source through e;ectrical
lines 69.

In Figure 2, a étationarily mounted plate 32a is provided
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assepbly 64. Block assenbly 64 includes a block 75 with a plurality of
oufwardl y extendi ng ‘groove-fornm ng bl ades 65, block 75 and bl ades 65 bei ng L
unitary and nade of a heat conducting material. Heating el enents 66 are
attached to the block 75 for heating the block 75 and the bl ades 65, -
el epents 66 being in electrical comm gnication wi th any known power supply
soukgce through electrical lines 69. IA‘Figure 2, a stationarily nounted
pllate 32a is praovided -7- and extends in a vertical direction in

el with d d_f .h I el t. Qr, 422 . in J
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pressure Qeldt (29nERYePpelrat iblg positddn I sver idiGtidncel UMD ctd Nippddicimately
‘heat ed groove-nawlng portion of the apparatus. The plate 32a is al so

provi ded Wipleh 43 aRle'ted! iolfy aoff illdeg- riodudi.nalllhe atwamdd rex tedrodis g5 See tniniovat ing
slots 65a being in align- nment with and di sposed to receive bl ades 65
(Figure 3)pdiar etfhtheglstationasyepilates 324 drad 64 sven it ofeard sdmpor t
apparatus 80 (Figure 3) by any known neans, apparatus 80 being provided

Wi th suppaz swemserts S2gedve B-hehifdd tate raqeacﬁemt t® dagignakssbrRo gt 33a
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3 vertically downward into the heated groove-making partion of
“the apparatqs. |
The blate 32g is slso provided with a plurality of long-
itudinally extending slots 655 therein, slots 65a being in align-
ment with and disposed to receive blades 65 (Figure_3) therethrough.
The assemblies 34 and 64 are ﬁounted onto support apparatus
80 (Figure 3) by any known meéns, apparatus 80 being provided
vith support memﬁers 82a and b wvhich are attached to main support
84 (Figure 1 and 2) by any known means. Main support 84 may
be a plurality of strip or angle members or a sheet support and
the entire machine is generally attached thereto by any known
means. .Since the attachment of fhe machine to a support, such
as support 84, is not material to the practice of the present
invention, further detail will not be elaborated upon.
In the operation of the machine of the present invention,
as shown in Figure 1, the filter rods 3 are fed into the feed
drum 12 and_moved to the conveyor 22 where they are received by
the conveyor 22 in combination with the feed plate member 32.

Since the feed plate member 32 is stationarily.disposed and the



the entire machine is generally attached thereto by any known neans. Since -
the_attachnment of the machine to a support, such as support 84, is not Ye
ial to the practice of the present invention, further detail wll not
aborated upon. In the operation of the machine of the present

41t i on, as shown in Figure 1, the filter rods 3 are fed into the feed
drum 12 and noved to the conveyor 22 wheBe they are received by the U
conveyor 22 in conbination with the feed plate nenber 32. Since the feed
plate nenber 32 is stationarily disposed and t retractabl e pressure-
belt 24 |srﬁ’éveabﬂbletHEBPFPFEeréﬂszé A8l F“°U€15ﬂé-§n tthe fdlitexs rads g1 aall
menber 32 at a predeterm ned revalv As the rods .3 raoll down
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predeterm ned so t ere Is no slippage o ero hey pass
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groovi ng bl ock assenbly of the apparatus, the filter rods 3 continue to

rol | downvwsigdy 3d ORbast Bethaleraldy pastyveandr a%2. shlbstehﬁe@ﬂﬂryatddw‘taﬁtdme
machi ne of the present invention, as shown in Figure 2, the only difference
fromthe nakioghef hbetgdopretrudingeblades33&s athpmesiedl efeitgpdt sphoeed along

descri bed hereinbefore, is the addition of the circunferential groove 37a.
the circumference of each filter rod 3. The pressure on the

retractable pressure belt 24 is predetermined so that there is

no slippage of the rods 3 as they pass between the belt and the

heated elements of the épparatus. Upon leaving the grooving block

assembly of the apparatus, the filter rods 3 continue to roll

downwvardly and onto the take-away conveyor 42,

In the operation of the machine of the present invention,

as shown in Figure 2, the only difference from the making of

the grooves in the rods 3 as shown in figure 1 and described

hereinbefore, is the addition of the circumferential groove 37a.

In this machine, the filter rods 3 roll down between the plate

32a and the belt 24 and a plurality of circumferential grooves

37a are made by the heated protruding blades é5. Preheating

of the rods 3 in this machine is generally not necessary sincé

the retention time between the rods 3 and blades 65 is of greater

duration than between the blades 35 and the rods 3. Furthermore,

heat from the blades 65 also act as a preheat means for the rods
~ before they come iﬁ contact with the longitudinal groove-making

blades 35.



In thi's machine, the filter.rods 3 roll down between the plate 32a and the
beft 24 and a plurality of circunferential grooves 37a are nmade by the /
heated protrudi ng bl ades 65. Preheating of the rods 3 in this machine is 22
generally not necessary since the retention tine between the rods 3 and -
bl afles 65 is of greater duration t han ghet ween the bl ades 35 and the rods 3.
Furthernore, heat fromthe blades 65 al so act as a preheat nmeans for the
rods before they conme in contact with the | ongitudi nal groove-naki ng bl ades
35. 9 Pref giaiHetabll§p denipea tiad 'cdn AN My i piesh ided ond rednt el
anount of heat the filter rods 3 are subjected to. In the exanple shown in
~Fi gure 3, He Harjuiturof et diHeerfi 42 rantdi3 Jararaitsub et exhk oy be Gy
known in the prior art. In Figure 1, the numerals 57 and 59 represent a

t enper at Wyappdet rehldwer iand igusst 3 cdlempietaty nehavwttzo ket vand 63 tang | |
‘be realized that various changes nmay be made to the specific enbodinents
shown and tdasizeidoamndiimayolte @Eyarknann titorkhehe impeans. t i dpbrredl »

cl ai ns. CLAI-MS_, A filter rod groove-naking apparatu
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It wiil be realized that various changes may be made to
the specific embodiments shown and described without departing

from the scope of the appended claims.
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presel ected spaced relation with said conveying neans; and (d) receiving ,
means . in discharge relation with said conveyin ppar at.us

“of claim 1, wherein said conveyi ng neans |ncludes a ver | sposed
copweyor i-n conmbination with a substantially fI ‘m ck-up plate

L

S d fromand parallel to said beLtJ he spaC| belt and .
p bei ng substantially equal to the dlaneter of a fllter rod di sposed Wb
t her ebet ween and said plate being upstreamof and aligned with said
heat1 ng nmeans. 3. The apparatus of claim2, wherein said plate includes
.said heating neans. 4. The appgratys pfyodaim?2 or 3, wherein said plate
I ncl udes neans therein to receive heated bl ades therethrough. 5.  The
apparatus of claim2, 3 or 4, wherein said conveying neans and said plate
are disposed in a vertical position. 6. The apparatus of any .one of

clai ms 31t.0 5AwWfarldier Saidl grasivengmaleins ayperaoes dompiess g presel ect ed
configuration which define the configuration of the grooves in the filter
rod. 7. The appar@lusasfiverbndmeasfsclains 1 to 6, wherein said neans to
feed filter rods. |ncludes a hopper with an opening therein in

conbi nation with af atemSe taifiard foltan 2ode Lo Aatdorenvgyingrneans;
drum having flutes ther: of suhstanti t he same size as the filter,
rods, said drum beif r?g ea{'lcﬁ'"&ﬁ% '?ﬁj%‘i'ﬁﬁ'lgg’f%"‘f%'c‘é?'%“‘-ﬂi'ﬁﬁ?srbﬂ

fromsaid opening, and Sr%sd le f rspraot;elcFrreble r]:{Jon nwi'sgh dsgfgncogveylng
means; and
(d) réceiving means in discharge relation with said
conveying means. |
.2. The apparatus of claim 1, wvherein said conveying means
includes a vertically disposed conveyor in combination with
a substantially flat pressure or back-up plate spaced from and

parallel to said belt, the spacing between said belt and plate 1

being substantially equal to the diameter of a filter rod disposed ;
to move therebetween and said plate being upstream of and aligned |
vith said heating means. '

3. The apparatus of claim 2, wherein said plate includes said
hegting means. : ;
4. The apparatﬁs of claim 2 or 3,'wherein said plate includes
means therein to receive heated blades therethrough.

5. The apparatus of claim 2, 3 or 4, wherein said conveying

means and said plate are disposed in a vertical position.

6. The.apparatus of any one of claims 3 to 5 wherein said heatingé'
means comprises blades of preselected cbnfiguration which define
the configuration of the grooves in the filter rod.

7. The apparatus of any one of claims 1 to 6, wherein said means

to feed filter rods includes a hopper with an opening therein




8., The apparatus of claim?7, wherein said refuser rolter and drumare | :
spaced rel ation, spacing between the roller and dr ' ged t ™)
assist in the alignment of filter rods within sai dWlﬂ'HMllmmmnra aﬁ?
prfevent spillage of filter rods from sai ¢llepper. 9.* <¢Thé appatatus ok_any
one of clains 3 to 8, wherein said heating neans are di sposed to make

| ougi t udiny’ aompimatiod withr eoredatible refuseappmlidters axd anyrobatabilel ai ms
3 to 9, wherein said heating nmeans are di sposed to nake circunferentially
ext endi pglgndmieel drmum haximg: fdutes rhienednyradosubstantidlly cthe-filter .
rod conprising the steps of: (a) feeding filter rods to a stationarily
nount ed gamat edzgr 86v &heo£iltgrdawidss; G@%& dawm heing idikppaged henesth ods
in contact with said heated- groqve-forning device and to, receivjing neans

in di scisadde openringokonreredyed fddieaynod Froms sads opening @i FHkd ¢l ai m

11, wherein said gsate% groove-fongkn devi ce includes a plurality of
gr oove- refWBAT FP&dEYT. PFrifS13n Sald, Ong of claim 12, wherein said

conveyi ng nea i ncl ud rolling said rods_in.a.y ical directypon i
cont aut B T olBei BRPAFERUELCE GHeaRe TroMheds i AR HeRuser FRAEY b ng
bl ades Grambeireg inespacall yedatdpnd. spacing between the roller and

dfum being determined to assist in the alignment of filter rods

within said flutes of said drum and preventISpillage of filter
.rods from said hopper. '
9. The apparatus of any one of claims 3 ta 8, wherein said
heating means are disposed to make 1ongitudirally extending
grooves.
10. The apparatus of any one of claims 3cto 9, wherein said
heating means are disposed to make ciramnsergntiéﬂb'eitending
grooves. _ | ‘
:d 11. A method of making grooves in a cigarette-filter rod comprising

the steps af:
(a) feeding filter rods to a stationarily mounted

heated, groove-forming device; and,
(b) conveying said filter rods in contact with said
heated- groove-forming device'and to receiving means

in discharge relation with sald conveying means.

12. The method of claim 11, wherein said heated groove-forming

device includes a plurality of groove-forming bladed.

ing ' '
13. The method of claim 12, wherein said conveying means
includes rolling said rods in a vertical direction in contacting

relation with said groove-forming blades, said grodve-fpaming blades

ins :
being vertically aligged.



14. met hod of claim 12, wherein said contacting includes rolling said%,_
rod a vertical direction in contacting re;g;;ggﬂELLh,saﬁdfﬂ’” _ A
gr oo form ng bl ades, said groove-form ng bl €l ng su wal ly

hari zontally aligned. 15. The method of claim 12, I\m“ g‘\iﬂm it acting
includes rolling said rods in a vertical directi m ng* rel ation

with ¢+wo sets of groove-form ng bl ades, -d2e- set of*blhdés-being o
~substantially horizontally aligned, the other set of blades being '
substantially vertically aligned. 16. A filter-rod groove-naki ng apparatus
subst ant i al L$.asTher sethodebdr ¢ladacdiZoeyhpinein adbrantartding fingludags.

2 and 3 of the_ acconpanying draw ngs. 17. A method of making grooves in a
cigarette-f F‘Pﬂ-éﬁ-"ﬂoéaéébl‘Ogﬁar’rﬂi & veridoads dipsatdan dos Gaarting zelatinn

the specification has been reprodquoed by photocopying the, applic S .
ori gi nal tyHé%BrPﬁPg 9FP°H§Y%86NPQFn%&aﬁ@®’a é%“ﬂﬂf éﬁ%?iﬁiﬂ?%ﬁn?elng
to read. The oriainal t escrig&ﬁgﬂntainin dihese anmendnents may be

I'ce

i nspect ed ofYPR&2 Féﬁ#&ggg8flfﬁ dn?

15, The method of claim 12, wherein said contacting includes
rolling said rods.in a vertical direction in contacting relation
with two sets of groove-forming blades, one set of blades being
substantially horizontally aligned, the other set of blades being
substantially vertically gligned. |
16. A filter-rod groove-making apparatus substantially as herein-
before described with reference to Fig. 1 or Figs. 2 and 3 of-

the accompanying drawings.

17. A method of making grooves in a cigarette-filter rod sub-
stantially as hereinbéfore described.
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