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nozzl e
' fine beads of adhesive upon a continuous web of such papers

or the like, with the invention providing for the controlled
mergihg of such beads &nto a required full,huniform and con-
tinuous coating, with control of the degree of merging when
desired.

" In our earlier United States Letters Patent Nos.

' 3,595,204; 3,323,510 and 3,17#,689, highly successful hot-
melt and cold adhesive applicators are descfibed for enabling
the application of a wide variety of configurations of ad-
hesive lines, dots, bands, etc. to continuous baper or other
webs drawn pasth aﬁpropriaﬁe nozzles_through which.the adhesive
(or other fluid) is pumpéd in a controlled manner. There are
occasions , hoﬁever, particﬁlarly-whéfe deliéate attachments
are involved as, for example, in applying filtér tip papers to
cigarettes, that high-speed,_vefy unifdrm and continuous coat-
ing layérs are required throughout the paper, even though a
plurality.of closely spaced,'small'nozzles is needed to effect

the required depositions. Such nozzles, of_course, are limited



fN-heness of their orifices by punping and cl oggi ng considerations and the
| i ke, «and t-hey generate beads of adhesive, not a flat, continuous uniform
coating. It is primarily to the solution of this probl em of devel opi ng such™
5 a continuous, uniformcoating froma-pturality of fine, parallel nozzle
heads of adhesive, and at hi gh speeds of continuous operation, that the
present inventionis directed, it being an object of the invention to
provi de a ndw tie fmgmﬁsa@fa'd’llﬂ;sﬁ omfappsumemm and aleReging) sersidarasions
ang_net hod - 129 e lf:?&is n S | 1ous
for such app catlons hséng 1‘gjlzé}‘er?temgto filte of esfa’g‘?lé aﬁgﬂt%?%ERe%t
further obj emfmsn coaping:i de -such a novel appl i cator and nethod with
positive control over the degree of nerger of the multiple beads of

adhesive extruded fromthe plurality of ad acent nozzle orifices. An
addi ti onal &8 &2 tPrimarily teyihe sahutien: mipraolemof deyelpringssuch

appl i cat ¢  @f cOMERBEE St roih ldoh¥ing? %‘r&ﬁ'd plasaqrcylmﬁaet Harklyen nogsle.
there is provided a fl Ui d adheS| ve &El | cat or corrprl sing a plurality of

fine-orificbeef®of 8h SFLTRHSS 18805
transver sel gnef &s&hedﬁﬁmﬁ&edsrmdpu@mn&je@t 6f riviet amMaRts by

suppl yi ng the nozzles with the fluid 2 adhe5| v nmgans dr a Web
of i erial on%veﬂeéa 2 P B YRS P LIRESH ot Ehe LTI o

in juxt aposutypen dnd indthodobf fopegatirig tmcbwezztaeﬁe@ulannemﬂﬁmfs lceaeing
therefrom a £or e Mtions as cigarette-to-filter adhesion and the like.

the required depositions. Such nozzles, of course, are linmted 21in the

A further object is to provide such a novel applicator and method with
positive control over the degree of merger of the multiple beads of
adhesive extruded from the plurality of adjacent nozzle orifices.

A
An additional object is to provide an improved multi-nozzle fluid
15 applicator of more general utility, as well. '

According to the invention there is provided a fluid adhesive applicator
comprising a plurality of fine-orifice closely spaced nozzles for |
dispensing adhesive disposed transversely of a predetermined region;
pumping means for similtaneously supplying the nozzles with the fluid
20 aghesive; means far drawing a web of material-to-be-coated longitudinally
through said predetermined region in juxtaposition to the. orifices
of said nozzles similtaneously to receive therefrom a corresponding
plurality of closely spaced beads of adhesive upon the web and extending
transversely across said web; a recess defining an edge at a position
o5 downstream of the nozzles in the direction of travel of the web; and
means for deflecting the direction of travel of said web downstream
of said nozzles to shear the web against said edge at an acute angle
to the extended direction of travel of the web upstream of the nozzles
to cause said parallel beads of adhesive to merge into a contimuous,
‘30 uniform, full coating extending transversely across said web.

The invention will now be described with reference to the accompanying
drawings, Fig. 1 of which is a combined schematic and isometric view



ality of closely spaced beads of adhesive upon the web and extending =~
tﬁgm-versely across said web; a recess defining an edge at a position 25 e
downétream of the nozzles in the direction of travel of the web;. and nmeans
tor .deflecting the direction of traver 3f- said web downstrearh of said

‘nozzles to shear the web against said edge at an acute angle to the .
extended direction of travel of the web upstream of the nozzles to cause <
saj.d par @ @ phefatsed emutidinente ofothe rigoention , AsKE | td0eneni form |
full coatgqf ndi ng.isansyersely across said web. The invention will now
be descr i']&gg‘sgm%%‘ﬁ%e%%ﬁ%gg% %ﬁg&éﬁxﬁp R ERE e fllterof whi chy/
is a contiipping depent and ghd ld@yetric view -3- of a preferred enbodi nent

of the invention, shown applied to the illustrative application of adhesive

| ayers upon cigarette filter tipping paper and the like, Fig. 2 is a view,
upon an &igandidé cwlew, pponlan expireledi scalienapantiyect i onal i zed, of the
nozzl e extrudi ng and shearing-section -Aof - Fig. 1; and Fig. 3 is a view
simlar to Fig. 2 of .a nodified nozzle extruding and shearing section A .
Referring to Fig. |,fluid adhesive froma reser- voir Ris fed along a
supply line 1 into a positive displace- ' o S



ment gear netering punp 3, drlven synchronously by a direct machine dri vey
§€henat|cally illustrated at S., which al'so drives the paper or other we
5, such as‘the exenplary cigar- ette filter tipping paper web. Suitable
metering punps of this character are described in said Letters Patent and
else wher e, ‘and include for exanple, the Acuneter (Newton Lower .Falls,
&gssachusetts) Mbdel s 1BUP2, 1BUP4 and 1BUP24 of the assignee of the
present invention. The latter nodel i [4 punp 0.6cc per 1/2 revol ution
I nput per nozzle discharge Appropriate cold adhesives for normnal cigarette

emiT o] oG LERIAESIAIE 79 CFL NBALL668 it SHS (HRPdbe B TIRIDENRTE The
i spens i FERRE7 SSRFHOTD 4 efaﬁi‘éﬁfgipﬂrﬁe“?)f t QGpT Lt"a{’. OB ey
the adnesi ve i s si i Liaéf‘%”@imaﬁﬁﬁé”@s' RrFLEpofdPhg PRIt ASH of
o the G@é%?ﬁ%f‘?eﬁ%ﬁéi&%ﬁﬁir SheBr TRy denth % &2‘ ;‘J{‘h"tﬂi LiEZ‘etn[‘e a3
cul arly shown i n' FRBSITAPE AR %ﬁ%é'eéeﬁf R T e T
:Ff;h?na\%}g. %ginh §a§§?§%¢7 aI Sug{ﬁemllne Libszf t' aI | pdshEl e ‘?fisplza.ce-‘f"1
ment gear metering pump 3, driven synchronously by a direct
machine drive, schematically illustrated at S, which also
drives.the'paper or other web 5, such as the exemplary cigar-
ette filter tippihg paper web. Sultable metering pumps ‘of
thisecharacter.are described in said Letters Patent and else-
where, and include for example, the Acumeter (Newton Lower
Falls, Massachusetts) Models 1BUP2, 1BUPM and 1BUP2Y4 of the
assignee of the present invention. The lattef model will
pump 0.6cc per 1/2 révblution input per noézle disché:ge.
Apprqpfiate cold adhesives_for‘normal cigérette filter tip-
ping applications and the like are polyvinyl acetate resin
emulsions, such as HR Fuller No. 1503 and Swift & Co. No.
-2802 AX. The mefering‘pump.B therefor, 1is shewn appiying
the fluid to a novel dispensing head 7, having a transverse
line of a pluraliﬁy of reiétively-small coplanar nozzle dis-
charge or extrusion orifices 7' through which the adhesive

is simultaneously extruded as a corresponding plurality of



] -ther web 5, drawn |ongitudinally upwardly past the sane between web

;suR ort bars 9. The bars 9 may be adjustable, as illustrated, to'retract at ~
ﬁﬁéh'ne shut-down to bring .the web away fromthe nozzle head 7. The -

extrlusion head or-nozzle 7 is provided wi.thin a shorb di stance beyond the ,

e of the orifices 7' upward in the direction of web travel, say within .,
a thirty-second an inch or so,with an L-shaped recess 11 defining a o
shearing edge 11' over which the juxt@-5pesed web 5 is drawn under tension

at an acute angle"a" with res- pect to the direction of the web travel at -

the p n der ( itivel

di rec?%%fs%zgf?ﬁésg?% g‘? ‘%}Jg)%nﬂ% éktgraag)su\iﬂei}lsrgé] i nghgf ?'fggﬁxggxl \?'éggiads 2, M
Fi g. t o] e Ok fai h appropriate
dlnengfgﬁﬁtgﬂ?eguﬂg ?o%?héﬂﬁﬁﬁﬁzéégﬁggflEtgéggﬁhgworlnges 7', tension of

the web 5 and angheageoldadiftse bﬁfﬂthH@dptﬂbaéeﬁﬁjcf'n@eﬂltgbﬂl ' tt-)heof separ at e

ext ruded. adhesi ve beads becones shearingly nerged 2" 7into a full or

conti %H@%ﬁs@é&dsé'nliﬁé”bidhﬁsiﬁfcéga?" NY o el RAM Mfcwek‘zs%ore Yartihe |
coated web 5 continues over roll 13 td and over a vacuumdrum 15 where the’

Coate@w%§¥¥y'§h6wh LAl P41PECTD 043, e§€Beg%@déﬁéd BPodNcahvergitg a rotary
kni fe cylin- der . The cut sections f coated paper, mhlch are to

serveeat i1 dn | ﬁ@ﬁzlép SRRon af & Cikthash 4 KOadN7201i8 oriented

substanfiallyparallel or at .a slight angle to the paper or
. other web 5, drawn 16ngiﬁudina11y upwardly'past the same
between web support bars 9. The bars 9’may_be adjustable,
;as illustrated, to retract at machine\shut-down to bring
.the web away from the nozzle head 7. The extrusion head
or nozzle 7 1s provided'within a shory distance beyond the
plane of the orifices 7i,upward in the directioﬁ of web fravel,
.say within a thirty—sécond an inch or so,with an L-shaped
'recess 11 defining 2 shearing edge 1l1' over which the Juxﬁa—
posed web-5 is drawn under tension at an acute angle"a"'wﬁth res-
pect to the direction of the web.travel at the_pfedetermined
region of the orifice 7' in order to effect a positively direc~
 ted shearing action upon the transverse line of adhesive beads
2, Fig. 2, extruded upon the web 5 at the orifices 7'. With
aﬁpropriate dimensipns relative to the number and fineness of
orifices T, tension_of.thé web 5 and angle a, it has been
found that such a plura;ifyiof separate extruded adhesive
beads becomes shearingly-merged at 2' into a full or continuoﬁs

and uniform adhesive coatihg C upon the web 5.



cent cigarette-carrying drum19 such that the cut filter paper section 5

| wrap around the two butted filters Frand F' of the double cigarettes
4-41, .the sanme being slit at 6 by a internediate cutting knife 21 to
proy de a severed pair of cigarettes,.as described in our further Letters
Pat ent” No. 4,090,520 and as is wel’'l-known, each having filter tip paper
Aphl i ed toits filter and secured thereto by the adhesive coatings of
the invention. |In order to avoid the knifg 21 becom ng contam nated with
adhesi ve, noreover, the plurality of transversely aligned orifices 7' may
beiseparated into two groups so that the coating C conprises two spaced
coated portions, wThetbeateaciwgb cenésnt Lyudsspaeead tadlaliPntov ahdt he
cutter 21. As an operational exanple, |ines speeds of the order of 80
neters pewvem rautvadawe Geem QAF arhere Wwhé toated paperadisnceant inkazl e
orifices 7', a dozen orifices. in each set and each of the order of
2mm or i f see tdicare) es¢chepatdd adlgutsiZowmm apabt,, &yd avrdtdamnskrehfeveylin-
t he' shearing edge 11', at an acute angle a of about 25 degrees, of the-
order of d2rpdifhds The-@utperdtidnof5 Webfwedebedupapere garith eafel ter
paper of the sinmulated cork paper type, about 0.05mm thick. The famly of
pol yvi nyseaot s tidefilterused rapenn aper oairriea dmimigatamnadia-o of
1000 to 2000 % thus permtting

cent cigarette~carrying drum 19 such that the cut filter

paper section 5' will wrap around the two butted filters
F and F' of the double cigarettes 4-4', the same being slit

" at 6 by a intermediate cutting knife 21 to provide a severed
pair of cigaréttes, as described in 6ur further Letters Patent
No. M;O90,520 and as is well-known, each having filter tip
paper appligd' to its filter and secured thereto by the

. adhesive coaﬁings of the invention.' In order to avoid the
knife 21 becdming contaminated  with adhesive, moreover, the
plurality of tfansversély aligned orifices 7' may be separated
;nto two groﬁps so that thé coaﬁing C éompriSes two spéced
coated portioﬁs, with.the spacing centrally disposed to al;gn
with the cutter 21.

As an operational example, lines speeds of the
order of 80 meters per minute have been obtained with two sets
of adjacent nozzlg orifices 7','a_dozen qrifices.in each .
set and each of the order of 2mm.orifice diameter, spaced about.
2mm. apart, and with tension over the’sﬁeariﬁg edge 11', at

an acute angle a of about 25 degrees, of the order of 2 pounds



t hi ckness. Wiile .in the enbodi nent of Figs. 1 and 2, the adhesive is i
uded with the nozzle orifices 7' slightly separated fromthe web 5
grawn thereby, there are circum stances ,where it may be desirable for th@
orifices substan- tially to touch, and be wiped by the web 5, as-nore par- ,
ticularly shown in Fig. 3. This can be effected with the nore horizontally 4;}
oriented and closer position of the ori? fice plane; but with the sanme

i mmedi at el y subsequent type of shearing action being effected at the _
recess shear edge Through adjustment of .such orientation, orifice \_)'
di nen®eghsingll epavpRg¥ + hS1ing sAganefte Liteep rarert Rt he |

bef ore- descri bed synchronous adhesive netering and web |ine speed, a high

degr eéhst sHmiladbedagordadanenetEPeec 2bodid whe BR§Fke offPfultiple
adhesi ve bead nerging or smearing and coating extent, uniformty and

t hi ckd@lly ofirPRY VABFluracetatai adhepdiiesoised krY¥ei ABuRBRE®*lom pri or
gravure adhesive applicators, and the |like, resides in the obviating of

the  prGHie WNGAEHEN F@L iMeoBAhROPy £0p2ORG e sthes cPEBMA t 1| & ed
conproni se between tack and adhesion in view of the very different
propettieesprea¢ing ofi fharadhestvel teur ivenentniterangdecongarette 5

and, for exanple, the acetate adhesive. The invention, on
trolled coating film thickness. o

|§E= spreadi ng of the adhesive to a very finite and con- trolled coating

While in the embodiment of Figs. 1 and 2, the
adhesive is extruded with the nozzle-orificeé 7' slightly.
separated from the web 5 drawn thereby, there are circum-
-stahces.where it:may be désirable for. the orifices substan-
tially to touch, and be wiped by the web 5, as mofe par-
ticularly shown in Fig. 3. This can.be effected with the
more horizontally oriented and'closer position of the ori-
fice plﬁne; but wiﬁhlthe.same.immediately subsequent fypé
of shearing actidn’being effected at the recess shear edge
11'. |

Through adjustment of such.orientation, orifice
dimensions and spacing, web tension and angle a, coupled
with the before—described éynchronous adhesive metering énd

. web line speed;;a'high degree of control can readily be effec-
ted upon the degree 6f multiple adhesivg bead merging or |
smearing and coating extent, uniformity_and thickness.

| A further feature of this invention, as distinguished

'from_prior gravure adhesive applicatbrs, and the like, resides



a desired result in view of the inherent nature of the extrusion and
shearsng process thereof. While the invention has been described in conn
10 -e#tion with the utilizaiton of cold adhesives, furthernore, which are
preferred for the above utilization, it is to be understood that the nethod"
agd apparatus OF- the invention are al so usefgul- with hot-nelt adhesives
wher ei n performance anal agous thereto may be desired. In 15 t he event
that iadirattjoe- obviiat hmy ofi sore preokkebeofe@dined frr the adhesiive
nokeover, it is evident that such subsequent curing may al so be enpl oyabl e
with thewypéeoliels tde énabdei @n.ddEReed ycoopromirse, bateeenchricdue is
applicable with other articles than the illustrative cigarettes filter _
appl i catdrod; a@fesiard fwrivhew wditheavépps ddififleraotturpropenddessidfiied in
-this art, such being considered to fall within the scope of the invention
as defi ngsk | @1 EBemaARAPdREtLerdia®s mult §-ElAMdnts of file dcadheeitite
applicator conprising a plurality of fine-orifice closely spaced nozzl es
for sdi spaie] ngordeesnsl € Speeed dd sy eaadle)s Jafe 2 [Tieelel pventddrr.egmon;
punpi ng means for sinultaneously supplying the nozzles with the fluid
adhesi ve;r, deaBa ¢ r@irydl a9k 8812 sWath0fa dBE 81 val priopércpevaphkedon to be

| ongi tudi nal |y through.sald predeterm ned region in
effected for any desired result in view of the inherent

tthe contrary, enables any adhesive property variation to be effected foré:%%g)
2

nature of the extrusioﬁ and shearing process thereof.
o While the inﬁention has been describéd in connec-
10 tion with the utilizaiton of cold adhesives; furthermore,
which are.preférred for the above utilization, it is to be
understood that the method and apparatus ©f the invention.
are also useful with hot-melt adhesives |
wherein perforﬁéncé analagous tﬁereto may be desired. In
15 the event that radiation-cufing may in some cases be required for
the adhesive, moreover, it is evident that such subsequent
curing may also be employable wlth the system of the invention.
Clearly,'or course, the technique is applicable with other
értiéles than' the illustrative cigarettes filter application;
20  and further modifications will occur to thoée_skilled in ‘this
art, such being considered to fall within the scope

of the inventibn as defined in the appended claimsr



v

the web and extending transversely across said web; a recess defini#g
edge at a position downstream of the nozzles in the direction of 10 1
dvel of the web; and neans for def Lecting 'the direction of travel of saids, .

web downstream of said nozzles to shear the web against said edge at an ~
» acute angle to the extended di re@tHIUS of travel of the web upstream of the

| .
nozzles tq %orm ?“R%ﬁfh F1800e 3 POuFA 1) 6F fitkQofifice |

cont i nuous, at1ng extend| ng transversely 15 across said \J

. web. 2clost1y| spateddhezzlas Sopi atsnensing adhesive dispesedrtrEngverselyni ch

2?: 1(‘j| 2%€ ﬁ?‘%@étﬂe a por %@W& ng, ar#s%é"scly %gﬁgpeed

|_ shapawb mzahas mmhummana@mm,mmmgor drawipg &. wemot‘l materd@lesi ve

8 | kTRl R bl i el Rl bERATEN fep i ga! Y, o7 CS

web bejmg:apoamm'h&Oem @rifices qt&@@édmeapwm eug@itvs

oo obmer £ 1BReyronling blahity bp ity it g grohastiute

appl i czapau'r the wehhianddexterdlingntrangverselyacsnssngaist webt & reresgidefiininges
are Ouln Qaglont da&bomrm oS Erdin o tiSe HoaWiel N tnBYdirddtich e veb bei ng
10 travel of the web; and means for deﬂecting the direction of travel
of said web downstream of said nozzles to shear the web against said
edge at an acute angle to the extended direction of travel of the web
upstream of the nozzles to cause said parallel beads of adhesive to
merge into a contimous, uniform, full coating extending transversely

15 across sajid web.

3

2. A fluid adhesive applicator as claimed in claim lland in which
said nozzles are 'disposed in a housing comprising small, closely

- smced orifices through a porfion of the housing, and said edge comprises
an L-shaped recess in the portion of the housing. '

Ly



.10 edge at said acute angle to effect the adhesive shearing that result5|6§;£%;
t mer gi ng of’ said adhesive beads into said continuous coating. 5 :
Apparatus as clained in claim1 and in which the said nozzle orifices are
slightly displaced fromthe web as drawn thereover. 15 - 6. Apparatus as
claimed in cldim1l and in which said nazzpe_orifices substantially touch

tﬁg web as drawn thereover. 7. Apparatus as clained inclaiml1 and in

whi ch neans is provided for adjusting at | east one of the web tension

agai nst 3sai ¢ ﬁafd HeS R aggyidata?gése ctlalﬁéantmobléﬁe 1NBad)iing of the
adhg§|ve 20 beads into said uniformcoatin paratus as cltaimed in

cl ai'm 1%aieh ithewpridices ok SR¥A NaFR4eS tafeoi‘grﬁi'?ffién@ﬁlf FeRaCts dj vi ded into

tWO gr OuRen SHHRCAED A DE VI Fehun fthafe-dis WDER Rele W& dRfingaadwhpace on the
web between the resulting pairs of adhesive coatin %s produced by the said

gr oups; thereafigpAtaAfisa ecPﬁ?]fﬁséFWﬂ‘@l%?ﬁ%m&nﬂd‘B EheEfetai d web

cony i S@he GAdheESVé %hfebi‘ixﬁj taa@erresu@f@l i8R nergh§-ofVisdedl dapestwd ting the

sane |nhem§$ct|ons gglng he sections about butted cigarette
filters AERES F?Wﬁ%‘ S &SRR - sai d pair of coatings being ad- hered .

to said filters. 10. A nmethod of fluid adhesive application conprising
depositing at a predetermned region a plurality of in-
4. A fluid adhesive applicator as claimed in claim 1 and in
which the orlflces of said nozzles are out of contact with the
web as it is drawn there—by, with the web being drawn over said
10 edge at said acute angle to effect the adhesive shearing that
' results in the merging oflsaid adhesive beads into said continuous
ocoating. |

5. - Apparatus as claimed in claim 1 and in which the said nozzle
crifices are slightly displaced from the web as drawn thereover.

15 6. Apparatus'as ciaimed in claim 1 and in which said nozzle
orifices substantially touch the web as drawn thereover.

7. Apparatus as claimed in claim 1 and in which means is provided
for adjusting at least one of the web tension against said edge
and said acute angle to control the merging of the adhésive

20 beads into said uniform coating.

[
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“continuous, full adhesive coating transversely across said web. 11.. A

-~ anmendnments which are different [err].

9.

1

\e closely spaced parallel beaddlof adhesive transversely upon a web as
web is longitudinally drawn though said region; deflecting the - N

Ki/al | el - bead- coated web at an acute angl e over an edge positioned dowy

redppAratuse kgt baloeddday adpdd tJ dndadd dntebl Ehey the size of the
beads and degree of deflection rela- tive to the speed of drawing of the &
web t sahdaplumalbktysoft nagzledgrifiicesr §s dvided dAmte a uniform e
fluid thegrosipappspaaedr tadrssverissly Ssomeosientaxiothegeds i bed with |
reference to and as illustrated in the acconpanying drawi ngs. 12. A neth
of fl Welfddbea \spapel bnattilen websbatvedhythe hesabbthg padassri bed with
reference to the acconpanying draw ngs. The text of the specification has .
been repradiesd vy evateay ipwobbeeadMy cthepaid pkroupstay conyain a few
Apparatus as claimed in claim 8 and in which said web

comprises cigarette filter-paper, and means 1s pro—'

vided for cutting the same into sections and wrapping
| the sections about butted cigarette filters, with the

coatings of:each of said pair of cpatings being ad-

hered to said filters.

0. A method of fluid adhesive application comprising

depositihg at a predetermined region a plurality of in-
line.clusely spaced parailel-beaés of adhesive
transversely upon a web as the ﬁeb is longitudinaliy
draﬁp throughfsaid region;-derlectiﬁg the-pafa&lel-bead—
coated@ web at an acuté angle over an edge positioned down-:
stream of  the region of bead deposition; éhd contfolling
the‘size of the beads and degree of deflection rela-
tivetto the speed of drawing_of the web té shear the

' beads at said edge.and merge_the séme into a uniform,
continuous, full adhesive coating transveféely acroSs

said web. | .

11. A fIuid adhesive applicator substantially as hereinbefore

described with reference to and as illustrated in the

accompanying drawings.

12. A method of fluid adhesive appliéation substantially-as'_

hereinbefore described with reférence to the accompanying

(T

The text of the specification has been reprodnced by photocopying ‘the applic.

tvoenerint. TE maw nmindn: o Pamn amamdmandn whd abe coa 34 S8 oo d de o3

drawings.
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