2109273« Appar at.us ahd Met.hod for applying Plasticizers to Fibrous Fil ter-.
Materiai This invention relates to inpraovenments in- -appar at us and net hod :
applying a liquid plasticizer to a con- 5 tinuously i @v or band of -
filamentary filter material. Mre particularly, the invention relates to an
appar@atus for applying plasticizer to ftdrous filter material in which the

rat e \of, application of the plasticizer is independent of the tow band
wei ght” or- t ow band wi dth. 10 Machi nes for naking filter rods

specyfically used for ci et vided with

appar atus for -applying p%&;& alrf:aftzers nt% %,feq{)hr%o%?a%r %tpg?iyltg'g& mat eri al . :
Plasticizers are soft eﬁgg}_lqg_gd._nz% W @Y RIP 13de MaRes 1At ween the :
filaments to forman i ionally the
means for adding plasticizer to noving fllanent towin a filter rod maki ng-
machine is by spraying plasticizer in the formof fine droplets against one
si de, usually the urkies simeentiforn telated ittty imprevealenftisbiauapbakratus
material. Arong patents which deal 20 with the addition of plasticizer to
filter tow areand Snethadrfier NPPlYZ @B A Jdguidl Tdasticizer740o, 8a46pn-

3,769, 883; 3,865, 016; 3,974, 007; 4,019, 942: 4,046, 064 and UK Pat ent
Appl i cat i on NotinRssir moving tl”&‘t af kﬁé‘ #f1 Filegenyasy) §idsexppaterial -
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filter band, 'Ebf*éBﬁf§iA&‘S¥éé€¥%¥§é¥”é%téiﬂ%&ﬂé ‘*R1ter material in
| | Wthh the :ate of appllcatlon of the plast1c1zer is
indepehdént of the tow-band weight or tow-band width.
.10 Machines for making filter rods specifically used fdr
: cigarétte filtérs are generally provided with apparatus
_for applying plasticizers to fibrous filter tow material.
‘Plasticizers are Softening_égents which proﬁote adherence
between fhe filaments.to_form an integrated filament
- 15 network. cOnventionallf the means for aading plasticizér
to'moving filament tow in a.filter fod_making ﬁachine is
by spraying plasticizer in the form of fine droplets
against one side, usually the underside, of a travelling
layer of fibrous filter material. Among patenté which deal
. 20 with the addition of plaSticizér-to filter tow are U.S.
Patents Nos. 3,387,992; 3,733,246; 3,741,846; 3,769,883;
~ 3,865,016; 3,974}007; 4,01§,942; 4,046,064 and UK Patent
Application No. 2042375A. U.S. Patent No. 4,132,189
discloées apparatus, for applying plasticizer to a band
25 or sheet of cigarette filter material in which in one
'embodiment,'a rotary brush is dispoééd,-beneath a moving

filter band, in a plasticizer :eceptaclé to pick up



plast|C|zer and spray fling it upwardly to the underside of the filter
[B& d. A main plasticizer supply tank is connected to an internediate tank.
a conduit through which a centrifugal punp noves the plasticizer. The 5
intermedi ate tank is cennected to the.ppasticizer recep- tacle by another
.conduit and a variabl e'speed punp is provided to'nove the plast|C|zer fr
the intermediate tank to the receptacle. The internediate tank is al so,
provided with an overflow conduit conmmunicating with the 10 nmin supplyj

tank so thaplabelbézet ahdpspeaycfténgi itt apward by neadli the wmidersbid@i ns Y

constant.- The rate of flow of plasticizer fromthe intermediate tank to
t he recept adfethavEhytenebandar yApnain plasbieizer csupply Heanlarisibl e speed

punp as a functi‘on of t he -speed at which the filter 15 _band noves past the
brush. HowepBpeckad ob@réPlbﬂteF$e@h%tﬁnH?%kokytﬁlﬁﬂﬂﬁgktd¥ ¥?E9?|Iter band

h
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provi des” an“appara urd pl ast e un rS|de of

a noving bapdc-9e S{?eﬂmﬂfte}'Eéﬂ&'ﬁx{'éﬁ&rar@éf{é@ie dpe a&“;fmn f?sbapp' i cation

rate of the liquid plasticizer-to the material '1s unaffe y filter -
materi al wepgbtidadi 8bi Mbve the apbAsPiOVZEELSEYSm tife | i e Btd Ci zer

appl i cation device having neans to self-regulate the plasticizer
appl|catLontaaketonﬁhpeneceptacle.-_The 1ntermed1ate_tank_ls also
~ provided withﬂan overflow'conduit,communicatiné with.the
10 main supply taﬁk so that the ievel of pigsticize:'in_the
:inte;mediate tank remains_cohstant, ,The réte”of flow of
plasticizer from the intermediate ganﬁ to the receptacle
“having the rotary brush is éontrpiled by the variable
speed pump as a func;ioﬂ of .the sﬁeed.at.which thé filter
15' band moves past the.brush. However, in operation, if the
_width_or thickness of the filter bahd'chapées as it éasses
through the gpéaratus,.different amoﬁnts of élastiéizer
will be added to the filter band.and_nonfuniformitf of
plasticizer in the filter_rod will result. _ |
20 | This invéntiqn provides_an apparatus, for applying
liquid plasticizer to the undersidé of a moving band or.
sheet of fibrous.fiiter material, in Which the applicaticn
_rate of the liquid plasticizer‘to”the_haterial is unaffect-
ed by filter material weight variation. It1aiso provides
25 a liguid plasticizer'application device having means to.
seif-regulate the plaStiCizef apéligation rate indépen-
dently of change in_the_width of the filtef matérial to

which the_p}as;icize: is being.added.

#



dently-of change in the width of the filter material to which the
pl asticizer is being added.. According to the present invention there is!
provi ded an apparatus for. applying a controlled anbunt of a liquid to a
" noving band of filanentary. mater.ial conprising a housing through which the
bandy. 5 passes defining a reservoir below and open to the path of the

bandua brush type |qud ap Ilcatg_ rot @ ably nounted bel ow the path of
the band for spraying Ufeﬂsa Py onto the band for absorbtion by the

band; a dip roller I 0L raly sLRE '&%@'8re@%%% §hSehfion

appl i cator brush and 1 I'qui d co in the reservoir-to
transfer liqui dtﬁépéniéwprfo%ﬁedé@'arn 2 et tisU %p%‘?.‘:}'iﬁ% af c%HI@Ple@B the.

liquid; flow communica- tion means for establishing [iquid

comuni cation fa@eide oUW HERUMEE a ddvifg SRV QIfr ,flaa&uﬁmawyt hails
const-ant volume rate of flowin said liquid flow communi- cation nmeans for .
so noving a consdtertiableomprifsigwe fhousing dhswmghy whdghc éheoband
reservoir equal to the anpunt to be ultimtely absorbed by the band that,
as the liqghid neasses td%ﬂ'ﬂ%%@orﬂmrmphm@e@@rﬂd agdaioRenb&ek thet 2sb  the
reservoir, the tiquid |evel in the reservqir rises sqQ that the di roIIer
not haV|ng to c%fthQruPQWQnu%jQﬁ¥?Qﬂ L Reo iy & 3PP &CFF8€|H°Ié$é ¥n the

reservoi 1 to the, Aol GRS, WS bt WA Bakla ™ol S3SY 1495 14018k

upwardly onto the band for absbrbtion by the band; a dip

roller.fotatably mounted at the reservoir near thé
10 . app;icator brush and'in contact with liquid collected in
 the resefvoir to transfer liQuid from the reservoir to the
brdéh; a source of_supply:of the liqﬁid; flow communica-
“tion méans for establishing liquid flow_communication
from,the_supply source'to the reservpir;'é pump with a
15 constant volume rate of flow in said liquid flow communi-
cation means for so moving a chstant volume of flow from
' said supply:source to the reservoir equal to the amount
 to'be ultimately absorbed by the band that, as the liquid_'
nét initially_abéorbed by the_band_dfains back into -
20 the reServoir,.the liquid level in the reservoir rises
| so that the dip réller, npt-héving to'carry the liquid
aS'far from the raised liquid level in thé reservoir
to the appllcator brush as when the liquid level was lower,
increases the rate at which llQUld is carrled to the
25 applicator brush for absorptlon by the band._
Prefgrably; the apparatus further comprises meéns

for detecting the liquid level in the reservoir and

.preventing the liquid level from exceeding a predetermined



qreases the rate at which liquid is carried to the 25  applicator br.ush
absorption by the band. Preferably, the apparatus further conprises
gars- for detecting the liquid level in the reservoir and preventing the

id level fron1exceed|ng a predetermined , maximumand falling bel ow a
predeterm ned mini-num It is to be understood that the description of the,
present invention given hereinafter is-nét~by way of limtation and varugps
nmodi fications within 5 the scope of the present invention will occur to

those skilled in the art upon.reading the disclosure set forth hereinaften,/
A preferred emsodimmanst fadd Ling, HeLovh nPredesRrBdnads BARABYMLy way of

exanple with reference tg@%@;bﬁpd%%gw ngfw&@% %Fow%ﬁgrgpg rammati c
representation of t t c& there is
hown, in diagrg tic for t fg a ar at
Zeneral : y deno fameslp[rﬁgeﬁ@ng‘?l %%%Ql %‘%%%5h%g%g'ﬂh?ﬁggyaqcontﬂrogloloedaalrjr;unt
of allauid 24z a2 JPMiiHA ey A Gahbugf moldi #TRAkACKTHILkA Of the

type used, for “exarnple, to nanufacture clgarette filters. -The apparatus:

210 conprg ses ﬁué@&dd& o&'l&h@rp@&len&f) invehitibnt kd1bandcalr towtBbdepasses.
A reservolr 218 in the housing belowis open to the path ofl the band -

skilled in the art upon reading the disclosure set

forth hereinafter.

A preferred embodiment of the invention will now

‘be deScribed by way of example with reference'to the
10 drawing which shows a diagrammatic representation of
the lnventlon.

With reference to the Flgure, there is shown, in
dlagrammatlc form, an advantageous embodlment of an
apparatus, generally denoted as the nnmeral 210, for

15 -applying a.controlied_amount of a liquid 212 to a
moving tow or band 214 of filamentary material of the
type used, for example, to manufacture cigarette
filters. .

The apparatus 210 compniSes'a housing 216 through

20 which the band'of tow 214'passes.' A reservoir 218

| ~in the housing below is open to the'path of the'band
214, A bruSh-type'liquid applicator 220 is rotatably
mounted within the hou31ng 216 above the level of the
11qu1d 212 in the reservoir 218 and below the path of

25 the band 214, A dip roller 222 is rotatably mounted at
the reserYoir“218 near the applicator brush 220 and in

contact with the liquid 212 collected in the reservoir



214. A braush-type'liquid applicator 220 is rotatably nmounted within the
‘housi ng 216 above the level. of- the liquid 212 in the reservoir 218 and -
oel ow the path of 25 t he band 214. A dip roller 222 is rotatably
nount éd at’ the reservoi r-218 near the applicator brush 220 and in contact
212 collected in the reservoir -5- 218. The dip roller

with.the liquid:
*22 g rotatably
fro éf

he reservoir to the applicator brush 220.

driven at a constant anguﬁar velocity-to transfer liqu

id

./,’,
)

- The applicator brush 220

i §_yotatably driven'in the opposite 5 rotational direction fromthat to

the dip roller
onto the band 2

source 221 01 |\iubeEiz ot Lo SETIUEL b LOnL Loy Bie

218 by means of

aliquids

oir

228. . open to th@és@%@thVtefthEea§9Mi€§t334b?G§ha@z@ut|eTh@nQ pBOcopen to

t he |nter|or of

the reservoir 218. The liquid 212 is noved through t he .

liquid supply cerushS220dtist rd2atabdn thevenauinetR@4opposhicer eservoir

by neans of a punp 232 with a constant. volune rate of~fl ow..

218

can be virtual | yodaficoaledieactippefobmpbbati be thepliipenehlepud?, f or

exanpl e, a gear

del i ver |iquid apd g§ dfferp

10

punp. - The 232 is appropriately controlled 20 to
égEF§OFF §msa§aualm;@t of liquid upwardly

onto the ‘band 214 passirg above, for absorption
by the band. A supply source 224 of liquid 212 is in

flow communication with the reservoir 218 by means

'of a llquld supply conduit 226 which has an inlet end

15

228..open to the lnterlor of the source 224 and an outlet

end 230 open to_the.interlor of the reservoir 218.
The liquid 212 is moved through the liquid supply con-
duit 226 from the source 224 to the reservoir 218 by

means of a pump 232 with a constant volume rate of

flow. The pump_232 can be virtually'any convenient

20

type of positive displacément pump, for example,

a gear pump. The pump 232 is appropriately controlled

to deliver liquid 212 to the reservoir 218 equal to

thé amount.oleiquid to be ultimately absorbed by the

band 214. 1In a gear pumb,-ﬁhe aﬁount of 1iqhiipumped

can be selectlvely changed by alterlng the pump rotat-

- 1onal speed Inltially, the band will not absorb all

25

~of the llquld'lt is desired to be applled thereto, and

the liquid not absorbed drains therefrom back into

‘the reservoir 218. As the level of liquid 212 in

the reservoir rises, the dip roller 222'does not have
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The punp 232



e anount of I|qU|d to be ultimately absorbed by the band 214., In a gear

. thé anount of |iquid punped can be-sel ectively changed by altering

the)punp rotat- ional speed. [ILnitially, the band will not absorb all 25

ofthe li-quid it is desired to be applied thereto, and the |iquid not
absorbed drains therefromback into the reservoir-218. As the level of

. liquid 212 in the reservoir rises, the dip roller 222 does not have ﬂ“
carry liquid as far fromthe rai sed | igug d-1evel to the applicator brush™

220 as it had to initially when the liquid level was lower. Thus, the dip_/
roller 222 carries an excess of liquid to the applicator brush 5 220
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232. 'As a Safﬁéy H@a?y@f}cét%%@tm?é@ fdsfpad rtfd udese fEans 48 for

detecting the Trquid n 10 the reservoir. As illustrated in
‘the Figure, thgnbgvehe dBi@eid NDe VERNGa S 8L SSTR) | SHﬁ.ts?, fimeatdgs trondierd switch
50 operatively connected to a signal. device or to the power supply 52 to
t he apparatus 22.cafriée ancekcessvef liguik testhe dppldasdmts wrystedet er -
15 m ned maxi mum or falls below a predeterm ned mnimum. the |evel
detecting meand20sardttiitbe 2t4¢ingths famounkiofdligidbsanbed of f the

apparatus 210. The produc- tijion of a defective band 214 is thus avoi ded.
by the band eventually 1s brought into equilibrium with

the amount of liquid supplled by the pump 232.
‘As a Safety measure,_éhe apparatu$_210'aisp
includes means 48 for detecting the 1i4uia level in
10 the reservoir 18, - As illﬁstrated in thé'Figure,
~the’ level detectlng means 48 comprlses a float actlvated
swltch 50 operatlvely connected to a 31gna1 dev1ce
or to the power -supply 52 to the apparatus 210.
If the iiquid level in the reSeryoir exceeds é.bredeter-
15 mined maximum or fal;s béiéw a predeﬁermined minimum,
the levei“detecting'means is_a¢tivéted, settihg off.the
signai-or switching off the-aﬁp#ratﬁs 210. The-produc-'
tioﬁ of a deféctive.bénd.214'is thus avoided. | |
Thus, it can be seen that the apparatus of the
'20 preséht invention is éabable of supplying aﬁ over-
abundahce of liquid to the-tqw ﬁithqqt any waste of
 liquid to assure that the tow is Saturatéd with the

proper amount of liquid.



?Thus, tt can be.seen that the apparatus of the 20 present -invention is
capabl e of supplying an over- abundance of liquid to the tow wi thout any

avaste of liquid to -assure that the towis saturated with the proper anount

- of liquid. -7- CLAIM5- 1. An apparatus for applying a controlled
amoynt of a liquid.to a novihg band of filanmentary material, conprising, a
-hous{ ng through which said band passes fefining 5 a reservoir bel ow and

open to.the path of said band,. a brush type liquid applicator rotatably

maunt ed bel ow the path of said band for spraying liquid upward- |y onto
said band for absorbtion by said band, a dip roller rotatably nounted at .
mear the applicator brush.and in contact with liquid "

- sai'd reservoir

collected in said reservoir to transfer

liquid fromsaid reservoir to said

applicator brush, a source of supply of the liquid;flow comunication neans
for establishing |iqujd Lcak Lpn: fro lf Sk urce to
( ?é pugg %§§%¥%£§%E§€$n?ﬁégfﬂi% %Zééb%ﬁoﬁﬁggil n sg¥éﬁ$iquiq o
fl ow comuni cat poR; FREAStH04 REVIRY| Fénd@ &PNAL PdtheryOd M EniediLW from said
supply source to said reservoir equal to the anount of liquid to be
ultimately absocbsmgrising, ' : :

sai'd reservoir,

a housing through which said band passes defining
a reservoir below and open to the path of said band, .

a brush type liquid applicator rotatably mounted

below the path of said band for spraying liquid upward-

10

. said reservoir to said applicatqr brush,

15

20

ly onto said band for absorttion'by said band,

.. a dip roller rotatably mounted at said reservoir

-near the applicator bruéh énd in contact with liquid

-

collected in said reservoir-to3transfér'liquid from

Communscat ‘en.

a source of supply of the_liquid;flow"ﬁeuﬁfnee%*qi

means for establishing'liquid flow communication from
said supply source to séid reseréoir,

a pump with a_éonstant volume.rate of flow in said
liquid flow communibation means for so moving a constan£
volﬁme of flow from said Supply éource to said'reservoir
equal to the amount of liquid to be ultimately absorbed
by said band that, as the liquid not initially absorbed

by said band drains back into said reservoir, the liquid

- 25

level in said reservoir.rises so that said dip roller,
not having to éarhy the.liquid as far from the raised
1iquid level in Said reservoir to said applicator brush
as when the 1liquid level was lower, increases the rate
I —

| R AR



iins back into said reservoir, the liquid level in said reservoir rises

gg% . by'said band that; as the liquid not initially absorbed by said band o
a » x
' hat said dip roller,. not having to carry the liquid as far fromthe

-raised liquidlevel in said reservoir to said applicator brush 25 as
when the liquid level was lower, ‘increagses the rate  at which liquidis
“carried to said applicator brush for ab§orption to said band. 2. The
apparatus of claim1, further conprising neans for detecting the liquid
| evel in the reservoir 5 and preventing the liquid level from ‘

i 3 ARG RE 0 TRaE S8R0 AE oa rBoRrra PR AREREE BRUARY, (g o

a novi ng band ofs fj | erialy d substantially as descri-bed
herein with reféPng%g?%bggénasbiF%ggt%g?ed in the acconpanyi ng draw ng.

2. The apparatus of claim i, further comprising
:meané for detecting the liquid level in the_resérvoir
5 “and pre#entiug the liquid level fbom exceeding a
predetermined_maximum and failing bélow a predétermined

minimum.

3. An apparatus for supplying a ;ontrolled amount

of-a liquid to a moving band of filamentary material

10 substantially as described herein with reference to
and as illustrated in [Fiewse—3—ef] the accompanying
drawing. :
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