2 7 AUG 2003 PAINT ROLLER W TH | NTEGRATED CORE AND COVER AND METHOD AND
APPARATUS FOR PRODUCTI ON OF SAME Field of the Invention This invention
pertains to a nethod and apparatus for making paint rollers of the type
used for applying pai nt to wal I s and the like. Mre specifj anGygg?the
I nvention pertains a_met hod and a&iratus for ITB.kI ncL alnt rollers
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aint to walls, ceilings, and rfaces, Typically the roller is used
aﬁth an appl i cat or hav?ng a haEEEEGFZEﬁﬁ?ﬁﬁqFEPYE a ro?atable menber to
which the roller is secured. The roller itself generally conprises a paint
absorbi ng and spreadi ng cover affixed to a generally cylindrical core. The
covers may be nmade frommaterials such as wool or polyester, and other
cover materials that are well known in the art. Years ago paint rollers
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preferably polypropylene) cores that are formed in a single-step continuous process.

BACKGROUND OF THE INVENTION
Prior Art
Paint rollers are widely used by professionals and amateurs for applying paint to
“walls, ceilings, and other surfaces. Typically the roller is used with an applicator
having a handle terminating in a rotatable member to which the roller is secured. The
roller itself generally comprises a paint absorbing and spreading cover affixed to a
generally cylindrical core. The covers may be made from materials such as wool or

polyester, and other cover materials that are well known in the art.

Years ago paint rollers were manufactured using a paper or chipboard core. Some
manufacturers still make such paper core paint rollers. The manufacture of such

cores is well known. Such cores, however, and the paint rollers made out of tHem,
would often fall apart during use or during cleaning, especially during cleaning with

paint solvents {(such as, for example, turpentine or mineral spirits, such paint



desirable, to make the paint roller resistant to paint solvents. An advance
I n making paint rollers canme when the paper cores were replaced with
phenolic cores, that is, cores nade from paper inpregnated with phenolic.
Such paint rollers wthstood exposure to paint solvents nyq mUﬁe‘.ﬂ[ﬁer t han
their paper or chipboard counterparts. The process of manufacturing

phenol i coharts ars walldmowm in theraiielt REcchexanpdendasicabie) and still remeaikeown
techni que, a reusable disposable roller is nmade by first feeding three
phenol i YdsifabRY te¢hesk aiftt foll8Sredistant it dohvehts.mandrel for

over | appi ng, hellcal w nding to forman endl ess core. Typically, the
phenolic strips are supplied in rolls that can be mounted on spi ndl es for
continuous feeding, and a continuous thernosetting glue is applied to the
outer surfaces of the . stri s they feed off the rollers such t t he
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the endless core is belt driven down the line, the core is heated in a

mul t i - stRipsoliatores dhatds: cores anade fram paper impregnated witheohenalispBuell  to t he
core's outer surface and a continuous strip of the cover material, such as
pol yest graint rolléa witladtbpd wxposurentot printheolvente nwiobr leettar than ﬁtm'upapbrbt;f the hot

nmelt. All that remains is to cut the resulting endless roller down to
usabl e LhiSoardtotiitdrparty ST bbb@%@@mtarﬁhsauhﬁgbh@nét@@@resfus afdo well ng a
fly away cutter to cu e.g., 65 inch stock and then using another cutter
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obvious r#tarlr?c(ljr?al %rfov%?lta\agﬁ%, thgﬁcal winding to form an endless core. Typically, the
phenolic strips are supplied in rolls that can be mounted on spindles for continuous
feeding, and a continuous thermosetting glue is applied to the outer surfaces of the
strips as they feed off the rollers such that the strips adhere together as they are
helically wound to form the core. As the endless core is belt driven down the line, the
core is heated in a multi-stage Thfrared heater, after which a hot melt glue is applied
to the core’s outer surface and a continuous strip of the cover material, such as
polyester, is helically wound on to the core where it is secured by the hot melt. All
that remains is to cut the resulting endless roller down to usab_le sizes, which is
usually accomplished in two steps, first using a fly away cutter to cut, e.g., 65 inch

stock, and then using another culter to cut the stock into usable lengths of, e.g.,

seven or nine inches.

The obvious drawback of reusable cores formed in this manner is that they require a
long assembly line, due to the need of a heater, and because the phenolic must be

heated to a predetermined temperature, there is an obvious trade off between the



2 7 AUG 2003 nunber of heater stag& - d Additionally, while the resulting
rollers are terned reusabl e because they do not separate when placed I n
pai nt solvents, any prol onged exposure to such sol vents S I

breakdown of the paint roller and/or separation of the Iayﬁs&%ﬁ@ﬁeover

t he manuf acturing process for nmaking phenolic core rollers is

envi r onrmithigéd of heHiet stagey-crAtREReEsEeUIRS) K. rAddiBdnally, dihile ths eskulting). S. ‘
Pat. No. 4,692,975 issued to Garcia, wherein the roller is formed using a
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In particu rocess disc ting a pre core on a
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surface of the tubular stock and noving the carriage parallel to the

spi ndl e makingrpienolic aoreroliess ishenvrginnogrdaklly unfpieadilyon so that the fabric
strip is wound on the heated portion of the plastic core in a tight helix.
The heated portion of the plastic core was thereby heat-softened just in
advance of the point where the fabric strip is applied, such that the
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of the o ypropyl ene core sur ace s used as th ondi ng adhesi ve
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adhesi ve to bond the cover to the core. There are, however, drawbacks. For
one, preformed core on a rotating spindle, providing a carnage movable in a direction

parallel to the spindie, and providing on the carriage a direct heat source and, at an
angle to the spindle a continuous strip of fabric. The disclosed process consisted of
igniting the direct heat source to begin heating the outer surface of the tubular stock
and moving the carriage parallel to the spindle in timed relation to the spindle’s
rotation so that the fabric strip is wound on the heated portion of the plastic core in a
tight helix. The heated portion of the plastic core was thereby heat-softened just in
advance of the point where the fabric strip is applied, such tha&the fabric is bonded
to the core as it is wound thereon. In effect, a portion of the polypropylene core
surface is used as the bonding adhesive. One advantage of the roller disclosed in
the Garcia patent is that the bond formed between cover and core is a strong one
not easily subject to separation from exposure to paint solvents. Another advantage
is that the manufacturing process does not require the application of a separate
adhesive to bond the cover to the core. There are, however, drawbacks. For one,
while prior art techniques use rolls of, e.g., chipboard or paper, the Garcia process

requires preformed thermoplastic tubular cores which are considerably bulkier than



while prior art techniques use rolls of, e.g., chipboard or paper, the
Garcia process requires preforned thernoplastic tubular cores which are
considerably bulkier than 3 rolls, nore expensive to transport and nore
difficult to handle: Another drawback is the anticipated speed limt of
the Garcia process dictated by the necessity that the heater, which

~ advancegolls, ongret éxpermies farStndgeiraatiofs diffeculidbhandia. rAnpthendrewbaokyis
enough to insure softening of the pol ypropylene core, in the absence of
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direct heat to the preforned polypropylene core presents manufacturing
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usi ng preheated thernopplastic as_a glue, both to formthe core b appl yi ng
it bet wddpne ravei Wil jot bong: yaddiiopothe arphigatien af dirsctigat t e pretormed cor e
by applying it to the outside of the core before wapping the cover

t her eab@alypropylenp Lose prekands manufactyriog dezardsiormithg heatsourgp@ndgrem t hr ee
strips of thernoplastic material (preferably polypropyl ene) around a
mandr el the fuves lamdiormthemicals refedsedf during the teating phecesst i ps -maki ng the core
are bonded together by applying a |liquefied thernoplastic material (again,
preferably pol ypropylene) thereto prior to wapping them about the
mandrel . After the core is thus fornmed a liquefied thernoplastic (again,
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cores, and (ii) using preheated thermoplastic as a glue, both to form the core by
applying it between the strips forming the core, and to affix the cover to the core by
applying it to the outside of the core before wrapping the cover thereabout. The
patent describes a process involving the wrapping of three stﬁps of thermoplastic
material (preferably polypropylene) around a mandrel in overlapping relation to form
a core, the strips making the core are bonded together by applying a liquefied
thermoplastic material (again, preferabiy polypropylene) thereto prior to wrapping
them about the mandrel. After the core is thus formed a liquefied thermoplastic
(again, preferably polypropylene) is applied to the outer surface of the core, and a
cover wrapped thereupon. All that remains, as is well known, is to cut the resulting
endless roller down to usable sizes, which, as described above may be
accomplished in two steps, first using‘ a fly away cutter to make longer lengths, and
then using another cutter to cut the stock into usable lengths. While this process was
capable of making high quality rollers that were substantially unaffected by paint

solvents, the process involved the use of multiple strips of thermoplastic material and



acconplished in tw steps, first using a fly away cutter to nmake | onger
| engths, and then using another cutter to cut the stock into usable
| engths. Wiile this process was capable of naking high quality rollers
that were substantially unaffected by paint solvents, thezgygnggbinvolved
the use of multiple strips of thernoplastic material and 4727 03
NUIMEr oUshiPRekSpirdRIF dpdibasst-fornighfise tHeathopleptigDAS aekolt, the procesall t .. v
the process was difficult to setup, and required many conti nuous
- adJ ust i i i . 7 . I .
di scl oggfgé S;d@%brﬂlﬁtﬁu%z?pg%gggggﬁﬁ%fg at atorﬁlgiﬂggf %géghlﬁEH%ﬂgtl@)Z 2 p:!t?nént ,
except that Bower discloses using direct heat to bond the surface of the
t hernopl astic plastic strips instead of applying liquefied thernoplastic
to the strips to_baond then1toqether. Addi tional |y, Bower disﬁ%?ﬁgﬁ usi ng
direct Haaentlor Re68R97issugd 19 Rowes disqlesasom GOPHRVQUSRIPCESR an
applying liquefied thernoplastic prior to applying the cover. Patent No.
5, 572, 7Wsclasexbin theU242 patentcepcaptdhat Bowendisclosesbaingatitest heat iegaond
resol ved sonme of the conplexity problens of the foregoing process. Under

this prReeafacwivr e tsamvptastie plasticstribstisiesd ahdppldingdiquedied er
manuf acturing today, instead of formng a core by wnding a plurality of
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thereto, 1t was osed to wn single strrp about the mandrel,
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t hen appbi ed to the ex oseﬂ surface of the wound strip, and a roller is
formed Bhermeplagte pyorjaappiyingtbe Co¥eF- over the 1iquefied material and the
wound strip with

Patent No. 5,572,790, also issued to the present inventor, among other things,
resolved some of the complexity problems of the foregoing process. Under this
process, which has become the de facto standard for roller manufacturing today,
instead of forming a core by winding a plurality of strips in overlapping relation about
a mandrel, and then affixing a cover thereto, it was disck-)sed to wind only a single
strip about the mandrel, the adjacent edges thereby placed in a closely-spaced or
abutting relation. A liquefied thermoplastic material (preferably, polypropylene) is
then applied to the exposed surface of the wound strip, and a roller is formed by
helically winding the cover over the liquefied material and the wound strip with
sufficient tensile force so that the fabric cover lays smoothly thereupon. Again, as
with other endless roller manufacturing, a fly-away cutter may be first used to cut the
product into longer lengths, and then such lengths may be cut to usable lengths. This
process represented an advance over the previous method invented by the present
inventor because the entire paint roller was formed in a single step which made the

assembly line easier to manage as there was only a single strip of material and a



sufficient tensile force so that the fabric cover |ays snoothly thereupon.
Again, as wth other endless roller manufacturing, a fly-away cutter may
be first used to cut the  product into |onger |engths, and then such
lengths may be cut to usable lengths. This process repreggnfgdyan advance
over the previous nmethod invented by the present inventor because the

entire pagt dpplitstionesiduiagdhemaeplastig| Fhestespitingi rollemhdevevee, isassenbly. -~
| ine easier to nanage as there was only a single strip of material and a 2
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strip used, (especially inrelation to the dianeter of the core) the nore
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manuf acturing thernoplastic paint rollers was disclosed in a very recently
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anot her nethdd of form ng a” paint” rol Ih a single step. In this process,
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Another process for manufacturing thermoplastic paint rollers was disclosed in a very
recently issued patent application. Specifically, Patent No. 5,862,591 discloses
another method of forming a paint roller in a single step. In this process, strips of
thermoplastic are not used, and instead, a fluidized polypropylene is applied directly
to a mandrel, and a cover is placed thereupon. The application of fluidized
polypropylene to a mandrel has concomitant complications in synchronization and in
the problems inherent in working with consistency of application of a fluidized layer in
forming a polypropylene core. Like this process, other proposals have been made for '.
placing the pile fabric on a heated core, as for example in French Patent Publication
2,093,060, in which pile fabric is placed on a hot, freshly extruded core. It is,
however, believed that no such system has gone into practical use, possibiy
because of the difficulties associated with controlling the shrinkage variation which

inevitably occurs in the matching of what is essentially a through heated core blank

or strip blank and a cold (i.e., room temperature, for example) pile fabric.




t he problens inherent in working with consistency of application of a
fluidized layer in formng a polypropylene core. Like this process, other
proposal s have been nade for placing the pile fabric on a heated core, as
for exanple in French Patent Publication 2,093,060, in wixkypilge fabric

I's placed on a hot, freshly extruded core. I t I's, however, believed that

no -stch SYRIGATREESTGDHE INMENTIONt i cal use, possibly - because Of-—t-Re -« re e
difficulties associated with controlling the shrinkage variation which

i nevitably occurs in the matching of what is essentially a through heated
core blank or strip blank and a cold (i.e., roomtenperature, for exanple)
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a sinmplified ocess for manufacturing paint rollers having a | amnate
core forlﬁiﬁﬂfﬂédrﬁq\mﬁ pol ypropyl ene strips. It is another object of the
present invention to provide a nethod and apparatus for the nmanufacture
high quality paint rollers in an extrenely conpact assenbly area. It is a
further object of the present invention to provide a method whereby snal |

cross sdgld aisthedbbjeet 6fth@ag;raéeﬁtqh{r@mr%rpreeudb@sinhphf@@rﬁbéé@i@ﬂ in a
continuous process. Cenerally the present invention conprises a nethod for
pr oduci N@agufRidKng PaihfolleRs Raving a laminate core formed from two polypropylene

strips.

It is another object of the present invention to provide a method and apparatus for

the manufacture high quality paint rollers in an extremely compact assembly area.

It is a further object of the present invention to provide a method whereby small
cross sectional diameter paint rollers can be readily constructed in a continuous

process.

Generally the present invention comprises a method for producing a paint roller in a
single continuous integrated operation. The method of the present invention
comprises the steps of: |

helically advancing a first strip of thermoplastic material about a mandrel; helically
advancing a second strip of thermoplastic material about the first strip of
thermoplastic material in offset relation therewith; helically advancing a cover about
the second strip; providing an adhesive between outer surface of the first strip and

the inner surface of the second strip; providing an adhesive between the outer



singl e continuous integrated operation. The nmethod of the present invention
conprises the steps of: -helically advancing a first strip of thernoplastic
materi al about a mandrel; helically advancing a second strip of

thernopl astic material about the first strip of thernoplddtitdildaterial in
offset relation therewith; helically advancing a cover about the second
-St-r-p --purfac eighe mulethnstep \undithbueesr uifade Suhé 2oecqfandfertingsd...strip. and .o
the inner surface of the second strip; providing an adhesi ve between the
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conpressive force upon the cove.. In a preferred enbodi nent of the present
i nvention the cover strip and adjacent adhered second pol ypropyl ene strip
are laterally offget fromeach other whereby the cover strip spans

adi acent!nd RiafREed embdesbALheTeseBHipVeRton fhe goversirip and adicent
additional structural strength in maintaining the rigidity of the roller.
Thi s i s @dharedsgcond polypaopylgne siripnare latarally offsetfecinregchrther wherakydhe
rollers, which cannot be practically nade by prior art, single strip

et hods edverstipespaiddiatentwindingd ef themgdendporgsopdane stip.tThis beovidesent
I nvention provide sufficient resistance against unfurling of the core

mat er i al additichal $iu trgm?érf&m i mdsﬁfaﬁn@étcor idjt§ of I ﬁfle(-.oﬂﬁ%iéBéIFéVe ore

di anet er as oppose nore common 1. s)"are made wth utili1zable
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rior art, ) X \ )
P made by prior art, single strip methods of roller production.

Rollers made in accordance with the present invention provide sufficient resistance
against unfurling of the core material to

an extent whereby rollers of small diameter (0.5” roller core diameter as opposéd to
more common 1.5" cores) are made with utilizable structural integrity and resistance

against end separation of strips.

Furthermore, as opposed to single-strip rollers made in accordance with the prior art,
the integral roller core and cover material rollers of the present invention, when
longitudinally slit, do not spring open, but instead substantially retain their original

configurations, thereby demonstrating the different product so made.

The core and the roller are formed in a single step, and become essentially complete
almost immediately after being compressed upon the cooled mandrel, to form the
shape of the roller. The mandrel also provides a base for transport of the roller

material towards a fly-away cutter for nearly immediate cutting into the finished



the integral roller core and cover material rollers of the present

I nvention, when longitudinally slit, do not spring~open, but instead

substantially retain their original configurations, therzgy,de nstrating

the different product so made. The core and the roller ar fA4Hb in a

single step, and becone essentially conplete alnost imrediately after
—~—pei-Ag--C g et e pegified: lergthoditnesitm dagiation dn Himnetenef-theapedsl~tte-r otter .

The mandrel al so provides a base for transport of the roller material
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2 7 AJ6 2003 ON product of specified |l ength dinmension. Variation in

dianete%i En& %Snandrel determ nes the core dianeter of the roller and its .
ultimate T11'nishéd di aneter dinensions. The superior rollers of the present

i nvention are thus forned with a sinplified assenbly |ine and process,
conprising: a) two feeders for the two pol ypropylene strips, b) a feeder

for the cover strip, ¢c) a heater for activating an adhesive lﬁﬁg{ or an

ext r uder! eosupgriaryotierszof the dresant dnvesjien arg thys farmedomith ¢ BB nmandr el ,
e) a transport neans such as a helical drive belt to formand advance the
endl ess asskhly linednt)process, comprising:

a) two feeders for the two polypropylene strips,

b} a feeder for the cover strip,

c) a heater for activating an adhesive layer or an extruder for applying an

adhesive layer,
d) a stationary cooled mandrel,
e) a transport means such as a helical drive belt to form and advance the

endless roller, and

f) a cutter.

The present invention comprises a novel combination using two strips of
thermoplastic material, forming the laminate core and paint roller simultaneously, to
provide an unexpectedly efficient method and apparatus for making superior paint

rollers.

The above and other object, features and advantages of the present invention will

become more evident from the following discussion and drawings in which:



a cutter. The present invention conprises a novel conbination using two
strips of thernoplastic material, formng the |am nate core and pai nt
roller sinultaneously, to provide an unexpectedly efficient method and
apparatus for making superior paint rollers. The abovel addbdélBer obj ect,

features and advantages of the present invention will becone nore evident
-5 -0Mm t he foll ow ng di scussi on and draw ngs . i n-<we h=g--27AJS2063-BRI EF-
DESCRI PTION OF THE DRAWNGS FIG | is a diagrammtic representation of an

apparatus suitable for BﬁgF’EEnggmNerWWNUS h the present

invention; FIG 2 is an enlarge lagrammatic representation of a first
preferred configuration for naking rollers in accordance wwth the present
invention; FIG 2a is a cutaway of the diagrammatic representati on shown in
FIG 2. FIG 3 is an enlarged diagrammtic representation of a second,
pr ef er r §4G. ddneidJagrammpatic sPrearntYon of ADAPPEFEtS SHRtARIRdEr TTaking leFs s ent
invention; FIG 4 is an enlarged diagrammtic representation of a third

pr ef er r edtcontanicguwith thenprelsent imskntion; G, @ris anreniargeddtiagr@minalict he present
invention. FIG 5 is an enlarged diagrammtic representation of a fourth

pr ef er r edpiegehtaidhadfiznfivst praferred icopfigwiation $or makingaoliersda asicordarive witkes ent
I nvention; FIG 6 is an enlarged diagranmatic representation of a fifth

pref er r ele SR dr i vaIntieR;

FIG. 2a is a cutaway of the diagrammatic representation shown in

FIG. 2.

FIG. 3 is an enlarged diagrammatic representation of a second preferred

configuration for making rollers in accordance with the present invention;

FIG. 4 is an enlarged diagrammatic representation of a third preferred configuration

for making rollers in accordance with the present invention.

FIG. 5 is an enlarged diagrammatic representation of a fourth preferred configuration

for making rollers in accordance with the present invention;

FIG. 6 is an enlarged diagrammatic representation of a fifth preferred configuration

for making rollers in accordance with the present invention;

FIG. 7 is an enlarged diagrammatic representation of a sixth preferred configuration

for making rollers in accordance with the present invention.
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for making rollers in accordance with the present invention; FIG 7 is an
enl arged di agrammatic representation of a sixth preferred configuration
for making rollers in accordance with the present inventiopy NU'Z@37 AUG
2003 FIGS. 8a and 8b are perspective views of the prior art

present invention respectively after having been longitudinally sift.

DETAI L EDFIESCERA BRd@bh aFe JeiSpeoideNtedl ofibic REFERIERI SAGRCRIIVERETBricl t h
reference to the drawings, in Figure 1, a roIIer form ng apparatus 10
conpr i segrt @éﬂlétﬁﬁgéﬁVnV&%rﬁﬂesFecmﬁéﬂr 8flePhavifg beenYongifuditaigisit.he roll er
20 is forned, helical drive belt 2 noves between drive rollerfs 2a and 2b
to turn and nove the fornmed endless roller 20 along the mandrel 1 to a
fly-away cutter 3. For ease of discussion in this application, the term

"downstream' refers t roller

manuf acturing process?)%f‘g“x@ bﬁé@ﬁfl@b&@?Tﬁbﬂ&&ﬁN@%l le the term
"upstreant refers to the direction earlier in the roller manufacturing
process, or further fronfANRTHEPREEFRREPEMBOMMENTBhodi nent In a first
enbodi ment, shown in Figure 1, a detail shown in Figure 2, and a cutaway
det ai | shown in Figure 2a, a conti nuous paint roller is manuf actured from
an inner strip of thernoplastic material 21, an outer strip of

t her nopl WAH eféfeingeitathe Aravding9 VA Figisrd, 1 aa“ltbu@ﬁfcﬁm bppatat@Pnicethprisem one
or nore heads 4. The thernoplastic materi al preterably pol ypropyl ene.

The covey setidiYy Rearfirdf | cdon' By £abletr 8, 6RVHick HHe Alter 20 is formed, helical

drive belt 2 moves between drive roliers 2a and 2b to turn and move the formed

endless roller 20 along the mandrel 1 to a fly-away cutter 3.

For ease of discussion in this application, the term “downstream” refers to the
direction further along in the roller manufacturing process, or nearer the fly-away
cutter 3, while the term “upstream” refers to the direction earlier in the roller

manufacturing process, or further from the fly-away cutter 3.

First Embodiment

In a first embodiment, shown in Figure 1, a detail shown in Figure 2, and a cutaway
detail shown in Figure 2a, a continuous paint roller is manufactured from an inner
strip of thermoplastic material 21, an outer strip of thermoplastic material 22, a cover
23, and an adhesive 6 applied from one or more heads 4. The thermoplastic material
is preferably polypropyler{e. The cover 23 may be a well-known fabric cover for a

paint roller; which can be made of polyester.
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paint roller, which can be nade of polyester. 11 27AUR003 The inner strip
21 is helically advanced about the mandrel 1. The termhelically as used
herei n neans oriented about a mandrel so as to permt the dozn ibé?@n edge
of a given wind of a strip to be in closely-spaced or abuttiV\g i on
with the upstream edge of the preceding wind of the strip. As is well
known i nThaénraartsirim21lisibelicaytadacbedabot: theraaatirebii-Thatehn heficdllyeak t o t he
i nner surface of the inner strip 21 prior to winding on the mandrel 1. The

outer stgs@d Rérdi® nitRinsiHdnte@ABB0ES thaHel sd S td perhit tid HowRstredinaddyyeab! v,
the edges of the outer strip 22 are offset fromthe edges of the inner

strip 21013:3 thé% *mpo?%étgﬁ 4o iﬁ%ﬁ%?fgp%éﬁggh é@@tiﬂ@?@éﬁbn %itgm@g of f set

bet ween er stri nner s rstri to overlap

the portion of the inner strjp 21 re its str and .dagwnst.r eam edges
are n cvidoram sdReat TS bréisiy fihd Bte 5. ATR R SEERGRD A BREH Fhe &
stronger product is yielded fromhaving an offset between the inner strip
21 and tWerigantsuckas p%ominesal off maytbesdpplieddedhe mer syfacea theinner strip
three-quarters of the width of the inner strip 21 is found to achieve
accept ab2t priostd windinghen toe enartideli & hel i cal | y advanced about the outer
strip 22. The head 4 provides a | ayer of adhesive material 6 froma source
of such material 7, the adhesive material 6 is preferably pol ypropyl ene.
The source of adhesive material 7 is preferably an extruder, but may be

any Sourﬁﬁe ghteﬁ h¥8s Hﬁﬁﬂlfyaéd\ﬁaﬂgéﬁ’%ﬂghﬁxe iARbf &hp The head 4 may be any
type of head appropriate for “provid ng adhesive

21. Preferably, the edges of the outer strip 22 are offset from the edges of the inner

strip 21 as the two strips are advanced along the mandrel 1. The offset between

outer strip 22 and inner strip 21 causes outer strip 22 to overlap the portion of the

inner strip 21 where its upstream and downstream edges are in closely-spaced or
abutting relation. It is believed that the a stronger product is yielded from having an
offset between the inner strip 21 and the outer strip 22. An offset of between one-

quarter and three-quarters of the width of the inner strip 21 is found to achieve

acceptable results.
The cover 23 is helically advanced about the outer strip 22.

The head 4 provides a layer of adhesive material 6 from a source of such maternial 7,
the adhesive material 6 is preferably polypropylene. The source of adhesive material
7 is preferably an extruder, but may be any source of adhesive material including a
melter. The head 4 may be any type of head appropriate for providing adhesive
material 6 from the source, such as a nozzle or a die. In a preferred embodiment,

where the source 7 is an extruder, the head 4 is preferably a die.
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material 6 fromthe source, such as a nozzle or a die. In a preferred
enbodi nent, where the source 7 is an extruder, the head 4 is preferably a
die. 12 2 7 AU6 2003 Prior to formng the roller, the tw |ayers, of
adhesive material 6a, 6b nust be applied. The first | ayer 7qf pldi@si ve
material 6a is applied so that it wll advance between the I nner strlp 21

and the pybeg ﬁh"nirfq FQQ éﬁé’ﬁ‘?u @%leaé/ SF o@hoA0NRTINES)| S ER bt (R |

appl i ed such that vance Bet ween the outer Stri p 22 and the cover

2ppl i 04 2 fpﬁ%ﬁﬂﬁrrgfgz%& ERinespVe et 6o W Epofica S8 RV FCRENGR 15, cr

of adhesive 6b is aplledto rhﬂouter su eof t he oute 22. Both
the firseetasgnithe '%’é%rﬁﬂplzéy@ otghaki ayer %{pﬁﬁ]eé & rom a
single head 4. A single head 4 woul d preferably be placed in a position to
pernit tmaterih 6biis @ppligd such thatdbwilladuanap hietwden the outer strip 32 apd the2 as
close as is feasible to the cover 23. Preferably, the material would be

di spensesbvigr @B. ima grefuired embbdinienty\iid firsbiyegopadisddied niateridl 6 adis rappliedn of
the mandrel 1. Care should be taken to prevent any adhesive 6 from

cont aCFI16955%tepsﬁrféce$(yﬁheqsn&fsth?q109Merth8§ecc\lﬁu Ia@yewaf Aghésivé Belie head 4

Is believed to provide the easiest setup and yi el t he nost consi st ent

results, a e 6a,
oo pr APt AR Pl R Tac) 1B ol Stip 20 BRI e sl AME e Qo Egel

mat eri al 6a, 6b, belt, drive lies e ou er rface of
The Couts! Bheoa A Bt Tay e P Iec roBLA SIToIdBE2E o ingle Heatd WaHH t hor cby
form ng the continuous roller about the mandrel. In addltion to formng
the rol |Rseferahly beplacediina positamiceemihthe adhesive layers 6a, 6b to be applied

to the strips 21, 22 as close as is feasible to the cover 23. Preferably, the material
would be dispensed from the head 4 with its width being parallel to the direction of
the mandrel 1. Care should be taken to prevent any adhesive 6 from contacting the
outer surface of the cover 23. While using a single head 4 is believed to provide the
easiest setup and yield the most consistent results, two or more heads can be used

to apply the layers of adhesive 6a, 6b.

Prior to the hardening and setting of the two layers of adhesive material 6a, 6b, the
belt drive 2 applies pressure to the outer surface of the cover 23, imparting inward
forces on the component parts, and thereby forming the continuous roller about the
mandrel. In addition to forming the roller, the beit drive 2 advances the thus-formed
endless roller along the mandrel, and continuously rotates the endless roller, thereby
also advancing

the strips 21, 22 and the cover 23 toward and around the mandrel.
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endl ess roller along the mandrel,- and continuously rotates the endl ess
roller, thereby also advancing the strips 21, 22 and the cover 23 toward
and around the mandrel. 13 2 7 AUG 2003 The wi dth and thiciggﬁ@ t he
strips 21', 22, and the cover 23 width and pile may be th # are
appropriate for manufacture of the desired roller. For exanple, a typical
hi gh quality roller having-a 1.6-inch-di-aret-er core and a 60-wall can be
manuf actured with the following materials: Wdth Thi ckness | nner

s L e e e T o
. : s . 80- b
manut act (19S5 Pt A1 AEPPBITAS doRrariar L ot tayrsnea P n bt Eramb: @ °
Strip2.750"0. 020" Adhesi ve Layer One2.750"0.020" Quter Strip2.750"0.020"
Adhesi vetypigpb highnapality gelterdeyinga eh-inadvdjametsrcage pndea 60-wall can be

manufactured with the following materials:

Width Thickness
Inner Strip 2.750" - 0.015”
Adhesive Layer One 2.7507 0.015"
Outer Strip 2.7507 0.015"
Adhesive Layer Two 2.750° 0.015”
Co;fer 2.875" Desired Pile

A typical high quality roller having a 1.5-inch diameter core and an 80-wall can be

manufactured with the following materials:

Width Thickness
Inner Strip 2.750" 0.020"
Adhesive Layer One 2.7507 0.020"
Outer Strip 2.750" 0.020”
Adhesive Layer Two  2.750" 0.015"
Cover . 2.875" Desired Pile
A typical high quality roller having a 1.5-inch diameter core

and a 90-wall can be manufactured with the following materials:
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A typical high quality roller having a 1.5-inch dianeter core and a
90-wal | can be manufactured with the followng materials: 14 2 7 AUG 2003
Thi ckness I nner Strip2.750"0. 025" Adhesive Layer One2. 750"0. 020" Quter

- Strip2.750"0. 025" Adhesi ve Layer Two2. 750" 0. 020" Cover 2. 8457 bed Pile As
used herein, the term"wall" or "m|" means thickness in thousandths of an
i nch. Such wi-dt hs ane-thtekness—ard-t-hidth Tbhitkmafssdet ermi ni ng themare - -
well known in the art. It will be apparent to one of skill in the art that

~alnost infinite vapdalriStpipg s possi bl eagegpendi ngoupt the characteristics
of the desired roller. In"addition to the well known high quality roller

having a 1.5-inch gi .t dgSig~abl e t ufacture rollers
having a 0.5" coreg@%g‘ﬁd’a%ﬁ%ﬁ?ﬂ%e ofﬁgl.srg'é'i coreadrﬂgrl ers using single
strip technol ogy, such .Patent No. 5 . 790, een found not to
produce a satisfacé&'ﬁ?r gaéﬂlt. Instead,z;{iz‘-‘i) has bgﬁé]ound that the present
invention may be applied to 0.5" core rollers. A 0.5" core 60-wall roller
can ‘be nmanuf act urdhesive bayermplwo witB.7508 fol | WAy naterials: Wdth
Thi ckness Inner Stripl"0.015" Adhesive Layer Onel"0. 015"

Cover - 2.87% Desired Pile

As used herein, the term “wall” or “mil” means thickness in thousandths of an inch.

Such widths and thickness-and the methods of determining them are well known in
the art. It wiill be apparent to one of skill in the art that almost infinite variation is

possible depending upon the characteristics of the desired roller.

In addition to the well known high quality roller having a 1.5-inch diameter core, it
desirable to manufacture rollers having a 0.5” core. The manufacture of 0.5” core
rolters using single strip technology, such as Patent No. 5,572,790, has been found
not to produce a satisfactory result. instead, it has been found that the present
invention may be applied to 0.5 core rollers. A 0.5" core 60-wall roller can be
manufactured, for example, with the following materials:

Width Thickness

Inner Strip 1” 0.015”
Adhesive Layer One 17 0.015”
Outez Strip | 1” 0.015"
Adhesive Layer Two 17 0.015”
Cover 1.125” Desired Pile
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Qutez Stripl"0.015" Adhesive Layer Twol"0. 015" Coverl.125"Desired Pile 15
27A60,z03 As described above, in a preferred- enbodi nent, a single head 4
may supply both [layers.of the adhesive 6a, 6b. The w dth a2”l(}‘| ‘ghiz@gness of
the | ayers 6a, 6b may be varied, but preferably, the wdth sﬁ UrdY be
substantially the sane width as the strips 21, 22. The overall volune of
adhesi veAsdaserbpglasedennsd-ptafe saf battent) apsinglietheddon ehiayosuliply beth nner . —....
strip 21 to the outer strip 22 and to permt bonding of the cover 23 to

the out efaydtd bPthi?adHddiveBBUGEH. THe WIHIE SnUahidkASsd 5 ﬁmewé‘re%g gbjﬁﬁg yége

should depend to sonme extent on the cover 23 material.” A he

used t ha,,: Lo Lt I fen | ' such
hor ter - Rigp BTt the i Shodli U2 BN I Potle Yl S U b g
t he die, ,byv. ing the die in.a direction algng its width or in other ways
that ar ezPT%ggfm?ggﬁrﬁﬁrV&q{m?é’f@ngﬁ'f’eé‘Ri%PIaﬂﬂﬁearﬁ@-‘sérqe.5 IGienkio Rermit e

i nvention can be practiced with a head 4 that is significantly |onger.

Usi ng sueendingsidles innsastrip 24do ihe ouler stript 22 hed tdpesnid biondingf oftthe adiver or
in other ways that are readily apparent to one of skill in the art.

Al t hough23 hethenveter istrip 22 Theaowumb dfbdhesivaubed in tiegseconkdi layésb shodlbde
width of the head 4, and therefore in the width of naterial that is

suppl i eddéperid'® 56me ektedtton the Riler 284flafeRal. Using a head 4 that provides
the desired width of adhesive onto the strips 21, 22 will yield the nost

consi stent results.

A head 4 may be used that is significantly shorter than the preferred width. Using
such shorter head 4 may be accommodated by adjusting the flow rate, by shaping
the die, by moving the die in a direction along its width or in other ways that are
readily apparent to one of skill in the art. Similarly, the invention can be practiced
with a head 4 that is significantly longer. Using such a longer head 4 can be
accomplished by

shaping of the die, or in other ways that are readily apparent to one of skill in the
art. Although the invention will accommodate a rather large variation in the width of
the head 4, and therefore in the width of material that is supplied by the head 4, it is
believed that using a head 4 that provides the desired width of adhesive onto the

strips 21, 22 will yield the most consistent resuits.

tis further possible, without departing from the invention, to use more than one head
to apply the adhesive to advance between the strips 21, 22 and to advance between
the cover 23 and the outer strip 22. Regardless of the width or number of heads, in

order to produce a quality laminated continuous roller, pressure must be applied
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It is further possible, wthout departing fromthe invention, to use nore
than one head to apply the adhesive to advance between the strips 21, 22

and to advance between the cover 23 and the outer strip 22. Regardl ess of
the width or nunber of heads, in order to produce a quality 2I/aRihAiEed
continuous roller, pressure nust be applied 16 2 7 AUG 2003 inwardly upon

t he covet..hefgre t-he twg. -S4 I ) harden. .
and set - TH T B I B b B e A
cover 2 shown. in Figure 2, permits the cover 23 to be advanced toward

t he rrané?%’%apaaﬂﬂl\g‘ent and parallel to the outer strip 22. Such

positioning permts the use of a single head 4 that can apply adhesive 6a,
6b to the outer surface of the inner strip 21 and to the outer surface of
the outer strip 22 sinultaneously. Additionally, this positioning permts

t he adhEse fiest@&smbadtiment baertationad feed farthe giripsd T,@2 and coversiioas ghomrod

prior to being sandw ched between the inner and outer strips 21, 22 or the

out er stinifigdre 2nseriiis the\wver23 tbet fitvanced itowaristhiel mandwel peidjadent ander y
short assenbly line for the continuous manufacturing process. Second

Embodi rall&l tbsthg?dt&”&ﬁ%tz??*eslugﬁ?ds@iidﬁ%gaﬁe@@féﬁb J@Wéﬁngféﬁheﬁ% 4 that i p

22 and the cover cou n even sturdi er product,
Paving. CALBH0 Binsafe o ab T8I sl nB ey pTEfiofgB kP
A Re SR o 2 Bt RRSBEH4, P okhpicklie B .
adhesive 6a, 6b to be exposed uniformly and for a very short
period prior to being sandwiched between the inner and outer strips 21, 22 or the

outer strip 22 and the cover 23. Further, this positioning permits a very short

assembly line for the continuous manufacturing process.

Second Embodiment

It is believed that providing an offset between the outer strip 22 and the cover 23
could yield an even sturdier product, a method permitting such offset is disclosed.
Turning now to a second embodiment, having a detail shown in Figure 3, a
continuous paint roller is manufactured from an inner strip of thermoplastic material
21, an outer strip of thermoplastic material 22, a cover 23, and an adhesive 6 applied
from one or more heads 4. The thermoplastic material is preferably polypropylene.
The cover 23 may be a well-known fabric cover for a paint roller, which can be made

of polyester.
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fromone or nore heads 4. The thernoplastic material is preferably

pol ypropyl ene. The cover 23 may be a well-known fabric cover for a paint
roller, which can be made of polyester. 17 2 7 AU(; 2003 The second
embodi ment differs fromthe first in the orientation of feed &bAUS 0083
drips-- 21, 22 and cover 23. In the second enbodi ment, the cover 23 is

of f-set-- f TREcEbESn®ebTodisent Qiffdds frdethiemisrinshe bReRthtion dietéd frltye athipanced. .-

about the mandrel 1. As is well known, a lubricant may be applied to the

i nner supf '?%QR{’ gbﬂgf Q@HWt{l\éggicBna %gﬂ%d'bd?fheﬁp e BN ED PR oﬁ&ég erPrf‘megt%lf%fet The

outer stri Icall vance out” the Inner strip 21 in _

rel ati on.t.T% cover 23 is helically advanced about the outer strip 22, in
of fset TEP#£40on. The head 4 provi des adhesive material 6 froma source of
such material 7, such as an extruder. Prior to fornmng the roller, the two
| ayers of e innef@tdnr 2 ds helieally-adveaced gbartthegpandi! 1. Agds welldnowiyar 6a is
applied such that it is advanced between the inner strip 21 and the outer
stri p 22ubdoant maydecappliedadpdhe dindrsusfapeiofthe imniee stipv2h padr loevinding ohe
outer strip 22 and the cover 23. Both the first and the second | ayer of

adhesi vetheaman@fel TeTheeaepstrip @ X is d1slisalsi adlamcbdabofit the iinegkkipiehih 4 woul d
preferably be placed in a position to permt the adhesive to be applied to

the Stricﬁ‘ﬁséijrela%i%n?‘?hélfg%ﬁt@ i R&licap SalhRted HB6G thB%uE@Z%ﬁp%@, irSofiéetpped

about Ithe outfe_r strip elrnatlv I%/, two or nore s 4 can be used
har doni 15 S JEEERF 4 RTORE%: ABHPETe ReaBREtRING: o SonbtiotS-RmbReb!, e

such as an extruder.

Prior to forming the roller, the two layers of the adhesive material 6a, 6b are applied.
The first layer 6a is applied such that it is advanced between the inner strip 21 and
the outer strip 22, and the second layer 6b is applied to be advanced between the
outer strip 22 and the cover 23. Both the first and the second layer of adhesive 6a,
6b may be applied from a single head 4. A single head 4 would preferably be placed
in a position to permit the adhesive to be applied to the strips 21, 22 as close to the
location where the cover 23 is wrapped about the outer strip 22. Alternatively, two or

more heads 4 can be used to apply the first and second layers of adhesive 6a, 6b.

Prior to the hardening and setting of the two layers of adhesive material 6a, 6b, the
belt drive 2 applies pressure to the outer surface of the cover 23, imparting inward
forces on the

component parts, and thereby forming the continuous rolier about the mandrel. In

addition to forming the roller, the belt drive 2 advances the thus-formed endless roller
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belt drive 2 applies pressure to the outer surface of the cover 23,

I mparting inward forces on the conponent parts, and thereby formng the
continuous roller about the mandrel. In addition to- forntn the roIIer

the belt drive 2 advances the thus-forned endl ess roller 2003
_al ong_t he, mandr el $I continuously rotates the endl ess roIIer thereby
"al'so advaRigi dt'ﬁé"g’t i #nd eantinupusfyrofates dag endiess roleir thesely alseund-the ——-
mandrel . The assenbly line for this enbodiment is somewhat |onger than the
assenbl yaldvaecmgdhe shipsi21,522 andb thd oever 23Ttowand dintiasoand tenmtamdod!, t he
assenbly line, however, may be only one or two inches, or less, so this is
not consi dered significant. The second enbodi nent does cause non- uniform
exposure of the adhesive layer 6 prior to being sandmiched The

si gn'f'C#Hé%&érﬁﬂ?ﬁhﬁ@ﬁbﬂﬂ@%ﬁ%&?ﬁﬁ’é}ﬁ% Hifewhiétiorfgt@_ Hary fh e'§ ééfhl%lngmy be

however, if it should prove to be a pro ern a syste

used to | ead, 4 used.for,_the first

| ayer Gafogﬁﬁéﬁ%toér P‘g(ﬁt)hef%'ﬁ:@é ?893?}83“&9&“ %ﬂﬁgﬁssﬁ’g (rfiﬁl"iteeﬂ?vi? r?éymfi'ﬁen be
used to t he remaini ng rtion of the second adhesive |ayer 6b at a
sli ght| ybﬁidg'il)g?"etoé%@r’ q’lﬁseopf%ss‘é &ipdhBak senpideyrdsignitiganter ence in
exposure. Turning nowto a third enbodi nent, having a detail shown in
Figure 4, a continuous paint roller is manuf act ured from an inner stri p of

thernoplastic material 21, an outer strip of thernoplastic material 22, a
cover 23Thars¢cand mkhtmﬁimn( does shose hoappifoat expoeord uithbeaiiesite laper b.

The thernoplastic material is preferably polypropylene. The cover 23 may
be a wel prisinevbeingBahwihedy. The'signifiédrtle 6fthk Hon-Uliorih SBbsbife BRER
adhesive is unknown, however, if it should prove to be a problem, a multi-head
system may be used to resolve it. For example, one head 4 may be used for the first
layer 6a and a portion of the second layer 6b. A second head 4 may then be used to

apply the remaining portion of the second adhesive layer 6b. at a slightly higher

temperature, thus compensating for the difference in exposure.

Turning now to a third embodiment, having a detail shown in Figure 4, a continuous
paint roller is manufactured from an inner strip of thermoplastic material 21, an outer
strip of thermoplastic material 22, a cover 23, and an adhesive (not shown) applied
from two heads 4a and 4b. The thermoplastic material is preferably poiypropylene'.
The cover 23 may be a well-known fabric cover for a paint roller, which can be made

of polyester.

The third embodiment differs from the first two in the orientation of feed for the strips

21, 22 and cover 23. The third embodiment consists of the shortest assembly line.
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of polyester. The third enbodinent differs fromthe first two in the
orientation of feed for the strips 21, 22 and cover 23. The third

enbodi ment consists of the shortest assenbly line. 19 2 7 AUb 2003 The
inner strip 21 is helically advanced about the mandrel 1. As i?Aﬂﬁh@ known,
a lubricant may be applied to the inner surface of ‘the inner”strip ;1

~—prior t oThensheostap 21tisdhelivay sldvahcedbout s nidndrdl 2Ad IS Wal kitda - - - -

advanced about the inner strip 21 in offset relation. The cover 23 is

hel i cal Imﬁg%g?ﬁ%%.@%g lidd'® ‘?Ht‘ﬁ'ﬁe'sé‘“ﬁa%e%‘[‘é%‘?%ﬁ‘? %;/ r-srg(?’btirﬁﬁﬁggﬁm be

I n of fset rior to rormng the roller, esive

mat eri al,,. r | ied. T eads._4a,, 4b provide adhes|ve

ot or | a1 e BANDRICT TR Gtef 8y S aaial 885ariy B IREIRTGEI 2008y 4
applies a firs} ] ay of ths adhesive to the inner surface of outer strip
22, whi | ef3RidE aépnag‘bﬁif@yea 3¢t BRkCallyyadvapsed abgrt the Quier siiper2, lRicP¥Rie of
the outer strip 21. Prior to the hardening and setting of. the two | ayers
of adhesingy lttnaedanot henier oftset relationve 2 applies pressure to the outer
surface of the cover 23, inparting inward forces on the conponent parts,

and t her Bhigr foofonming tHeerotlenttivoUaysrsiof the adhbsive raditerian@otisledwn) areaddi ti on
to formng the roller, the belt drive 2 advances the thus-fornmed endless

rol I er ayomied. TRvaRBgaSa, 2P proadé aBHEsTE natetal fémid Soioe o Saich dhatefial
thereby also advancing the strips 21, 22 and the cover 23 toward and

around t Jﬁesdl?fgﬁgh &?ﬁﬁﬁbbgé%m@tﬁﬁ idﬁ@ﬂés a ﬁrQH%gQr 68 YdRENeqb thd Sardresent

i nvention w escri erence
surface of outer strip 22, while head 4b applies a second layer material to the outer

surface of the outer strip 21.

Prior to the hardening and setting of the two layers of adhesive material, the belt
drive 2 applies pressure to the outer surface of the cover 23, imparting inward forces
on the component parts, and thereby forming the continuous roller about the
mandrel. In addition to forming the roller, the belt drive 2 advances the thus-formed
endless roller along the mandrel, and continuously rotates the endless roller, thereby

also advancing the strips 21, 22 and the cover 23 toward and around the mandrel.

Fourth Embodiment

A fourth embodiment of the present invention will be described with reference to
Figure 5, a continuous paint roller is manufactured from an inner strip of
thermoplastic material 21, an outer strip of thermoplastic material 22, a cover 23, and

a head 4. The thermoplastic material is preferably polypropylene.
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Figure 5, a continuous paint roller is manufactured froman inner strip of
thernopl astic material 21, an outer strip of thernoplastic material 22, a
cover 23, and a head 4. The thernoplastic material is preferably

pol ypropyl ene. 20 2 7 An 2003 The cover 23 may be a wel | - knodvi Hlalit0ic
cover for a paint roller, which can be- nmade of polyester. A first adhesive
l'ayer 24 Tise poeare2il may hde welklenown filariecofer ftvea paing rolidry whichlcandnst  a
second adhesive layer 25 is present on the outer surface of the outer strip
22. The madbefipotydsterer s preferably conprise pol ypropyl ene. *Al though this
enbodi nent is so described, Ais within the skill of the art to recognize
that the first and second adhesive | ayers 24, 25 could al so be placed, on

t he inner surface of the outer strip 22 and on the inner surface of the

cover ortant t head | le to
et 1 vat & P EfibiTaveroh i Srefenden The gult surtphe of e et sir 24, &n o
w Il becone sandw ched between the inner strip 21 and the outer stop 2

and  t hessongradhasive iayenda is Reesest op tbgoute@@'é@pe@éme ogtes strim@?. Ehe | p 21
is helically advanced about the mandrel 1. As is well-known, a |ubricant
may be aggheasive layetshprefenably comprise pofyprd:mjle‘nmﬂltlm:ghphmerpbd)dimm is SO
advancing. The outer strip 22 is helically advanced about the inner strip

21, in aidspribedeit # within théhskilcoMbe a#Btd recbghize ahatthadirstsiriisadund the outer
strip 22. The head 4' provides heat. The head 4' may be an electric heater,

it my beyiiaive RRBFGDEDS Bbullital % L riate
for activating %ﬁe adhes5| veu fy%?ge% ggh?h%ﬁésf{%ﬁr%fscegq?ﬁggu?e?%ﬁkp
22 and on the inner surface of the cover 23, respectively. It is only important that the
head 4’ is able to activate the adhesive layers 24, 25, and that the adhesive layers

24, 25 will become sandwiched between the inner strip 21 and the outer strip 22, and

the outer strip 22 and the cover 23, respectively.

The inner strip 21 is helically advanced about the mandrel 1. As is well-known, a
lubricant may be applied to the inner surface of the inner strip 21 prior to advancing.
The outer strip 22 is helically advanced about the inner strip 21, in offset relation.

The cover 23 is helically advanced about the outer strip 22.

The head 4' provides heat. The head 4’ may be an electric heater, it may be gas
operated, or it may be any other type of

heater appropriate for activating the adhesive layers 24, 25 on the strips 21, 22. (An
adhesive layer is activated by being liquefied, that is, brought into a tacky, molten
state.) Prior to forming the roller, two layers of adhesive 24, 25 are activated by the
head 4'. Both the first and the second layer of adhesive 24, 25 may be activated from

the single head 4'. The head 4’ would preferably be placed in a position to permit the
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adhesive layer is activated by being liquefied, that is, brought into a
tacky, nolten state.) Prior to formng the roller, two | ayers of adhesive
24, 25 are activated by the head 4'. Both the first and the second | ayer
of adhesive 24, 25 may be activated from the single head 4'7 7T Z[mgd 4'
woul d preferably be placed in a position to permt the 21 2 7 AU i

“adhesi veadhediee tcbe aatieatedron the sitips 24, 22 within thietlegiont dresigratedbydbei gnat ed
by the neasurenent A in the Figure 2. Preferably, the head 4' is oriented

par al | elmeastifeenenti A gctheofigafe RhPraferibig|thd heGd e isstriuitdd Peirdiieh enthieo
prevent the heat emanating from the head 4' from heating the outer surface

of the cgvgtiondrlthe %:ggir}bﬁ‘?. EaRd sHGHY e tﬁgéﬁ *@E’éﬁﬁgh?w ﬁé‘ataéiﬁﬁlga;tﬁi fﬁ(%f ect

its properties. In or to prevent such damag e cover , e cover
23 1s a C t r ri ' t head
"t naliE A R B Ihe oulprisu e b S PERLA BRMed HA0R "Ear
a single head 4' is believegbé (Pnovide t he easiest setu aq&agield t he
most | cINEIter sthenniss poversehcaliadt s roneriess i pdee e aieveBt siculemagetoyat e
the layers of adhesive. Prior to the hardening and setting of the two

| ayers dheagives 23etheicoves 234s asivanded abopt thesoulekstrip @3applind gowssiieamt o t he

outer surface of the cover 23, inparting inward forces on the conponent

parts, dnsmtthehelad 4’ oAllematively, adetat shield (motlshewnhtayt bé empieyedl #Vhild n
addition to formng the roller, the belt drive 2 advances the thus-forned

endl ess dsﬁhﬂ; ﬁrsiné‘lbq{é!ad#'% BRIV to ﬁ#@ﬁid@!ﬁbiéﬁé‘i&éﬁ%ﬂd md 9ield R ppsl ess
roller, thefeby also advancing the strips 21, 22 and the cover 23 toward
and ar oyng, SAER{TIRENIE! two or more heat sources can be used to activate the layers of

adhesive.

Prior to the hardening and setting of the two layers of adhesive 24, 25, a belt drive 2
is used to apply pressure to the outer surface of the cover 23, imparting inward
forces on the

component parts, and thereby forming the continuous roller about the mandrel. In
addition to forming the roller, the belt drive 2 advances the thus—formed endless roller
along the mandrel, and continuously rotates the endless roller, thereby also

advancing the strips 21, 22 and the cover 23 toward and around the mandrel.

ifth Embodiment
A fifth embodiment of the present invention wili. be described with reference to
Figure 6, a continuous paint roller is manufactured from an inner strip of
thermoplastic material 21, an outer strip of thermoplastic material 22, a cover 23, and
a head 4’. The fifth embodiment differs from the fourth embodiment in that the cover

23 is offset from the outer strip
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Fifth Enbodi nent A fifth enbodi nent of the present invention wll. be
described with reference to Figure 6, a continuous paint roller is
manufactured froman inner strip of thernoplastic materi al 317 an outer
strip of thernoplastic material 22, a cover 23, and a head 47 AUpHel¥ifth
enbodi nent differs fromthe fourth enbodinent in that the cover 23 is

of f set f22rntthis erubedimentithbe 2vér 23 i $pac2dich of&-halfrwindifone thotesagat, t he
cover 23 is spaced on one-half wind fromthe head 4°. This is thought to

present TBhisasitnight to presdmhntétw_ama(?@ indRat heCt@P 2319 cldver i@k Head 40Ut no
heat shield is likely to be required. Sixth Enbodi ment A sixth enbodi nment

of the mRSRIkeatMHOD INKER teReqfdg\M th reference to Figure 7, a
' Ier !

continuous paint ro I s“manufactured froman inner strip of
thernoplastic material 21, an outer strip of thernoplastic material 22, a
cover 23, and two heads 4a', 4b'. A first adhesive layer 24 is present on

t he inneé.ﬁuEfﬁce_of Ehe outer strip 22, and a second adhesive layer 25 is
pr esent urface of the outer strip 22. The adhesive |ayers
preferably conprise polypropylene. The inner strip 21 is helically advanced
about t W& sixiime@modimenhef the: presentinpention is daseribed with mierence do &igure 7 he

I nner strip 21, in offset relation. The cover 23 is helically advanced

about t heecontiraroust paipt &fer Brmahafadturéd frordlan innewﬂdg didisérnicblastid matedial he
two adhesive |ayers 24, 25. The heads 4a', 4b' may be electric heaters, gas

oper #EGn AlitePBFipPdNPeribpRsHE Nt leha2 2 RERRIF 23! anl Yvoddddsadd Wht he
adhesi ve | ayers
A first adhesive layer 24 is present on the inner surface of the outer strip 22, and a
second adhesive layer 25 is present on the outer surface of the outer strip 22. The

adhesive layers preferably comprise polypropylene.

The inner strip 21 is helically advanced about the mandrel 1. The outer strip 22 is
helically advanced about the inner strip 21, in offset relation. The cover 23 is helically
advanced about the outer strip 22. Two heads 4a’, 4b’ provide heat to activate the
two adhesive layers 24, 25. The heads 4a’, 4b’ may be electric heaters, gas
operate_d, or any other type of heater appropriate for activating the adhesive layers

24, 25 on the strips 21, 22.

Prior to forming the roller, two layers of adhesive 24, 25 are activated by the heads
4a’, 4b'. The heads 4a’, 4b’ are preferably be placed in a position to permit the
adhesive layers 24, 25 to be activated at a point close to where the outer strip 22 is
advanced about the inner strip 21. Preferably, the heads 4a’, 4b’ are oriented in a

direction perpendicular to the length of the outer strip 22. Care should be taken to
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24, 25 on the strips 21, 22. Prior to formng the roller, two |ayers of

adhesi ve 24, 25 are activated by the heads 4a', 4b'. The heads 4a', 4b’

are preferably be placed in a position to permt the adhesz' y%Bb%}ﬂgrs 24,
p i's

25 to be activated at a point close to where the outer stri
advanced about the inner strip 21. Preferably, the heads 4a', 4b' are

ori ent edPienent thi heatigraanaiing o the headeda h%b e heating theecosre3 93 i p 22.
Care should be taken to 23 2 7 AU6 21J93 prevent the heat enmanating from
t he headdegrae,thabwotildomeltextotimerwisee adearsely2dieat ita propertigs.of heatishiatsduingt nel t
or otherw se adversely affect its properties. A heat shield (not shown)
may be eshdvaypthay®d eplayedhe hardening and setting of the two |ayers of
adhesive 24, 25, a belt drive 2 is used to apply pressure to the outer
surface of the cover 23, inparting inward forces on the conponent parts,
and thereby formng the continuous roller about the mandrel. In addition

ol 1 oo Battere rrlpink YhebEe dinel 1 e FVRET S el e 2 e i 275
o unc R SHBERY SRR e st e e koSS S e
outer strip 22 is believed to provide the easiest setup and yield the nost

consi st ercesegn the compongnhpans,randibeselpiorming theecantingpus seller @bsubthede and
activate the first adhesive |layer 24 on the outer surface of the inner
strip 2lmahtrelsineaddition tdforming trecrafier,dhe tbiedt drivechadwandes the lthas-fdrameid r st
adhesi ve | ayer 24 between the inner surface of the outer strip 22 and the
outer  endless roller along the mandrel, and continuously rotates the endless roller, thereby

also advancing the strips 21, 22 and the cover 23 toward and around the mandrel.

While providing both adhesive layers 24, 25 on the outer strip 22 is believed to
provide the easiest setup and yield the most consistent results, it is within the scope
of the invention to provide and activate the first adhesive layer 24 on the outer
surface of the inner strip 21. It is also within the scope of the invention to split the first
adhesive layer 24 between the inner surface of the outer strip 22 and the outer
surface of the inner strip 21. Having so split the adhesive layer 24, either multiple
heads 4a may be employed, or alternatively, a single head 4a’ could be located near

the point where the inner strip 21 and the outer strip 22 first make contact.

In making the inventive paint roller using the process described herein, it is desirable
to have the belt drive 2 closely follow the point in the manufacturing process at which
the cover is wrapped. Preferably, the belt drive 2 immediately follows such wrapping

thus permitting the belt drive 2 to impart physical force to the component parts before

the thermoplastic hardens and sets, thereby creating an endless roller 20. Permitting
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surface of the inner strip 21. Having so split the adhesive |ayer 24,

either multiple heads 4a may be enployed, or alternatively, a single head

4a' could be located near the point where the inner strip 21 and the outer
strip 22 first make contact. In making the inventive paint rdlA&is 28F ng the
process described herein, it is desirable to have the belt drive 2 closely

wr apped. B SOHsr & 1okt SR e PEYELEGrBIRESRE: Rt Rehel Bt pbivns
thus perpm an—hhe lgelt drive 2 to inpart physical force to the conponent
parts be%éﬂortﬁ e&% rnmopl asti ¢ hardens and sets, thereby creating an

endless roller 20. Permtting 24 7 7 AUG 2UQB the belt drive 2 to act on
the not-yet conpletely set roller has been found to provide a superior
roller 20. As is well known in the art, the endless roller 20 nay be cut by
the fly- AsadyweH\kndwni inttbe laeh thenendlessmolldr 2maydie sutfy thect-hway Eapd Dyi ng
the present invention, the entire length of the assenbly line required to

manuf act inte leHghes aRer MKak isey spftightlyol | ers can have | ess than 20 inches of
mandrel 1, and |less than 20 inches between the belt drive 2 and the

fly-away saw 3. Aside fromthe rapidity in which conpleted rollers are
formed wwth mnimal |ine equipnent, the rollers fornmed are of superior

t t i Ot ity. As N ' 8 8b sl | | . 2
(pr esent ETRIEET 18 BiasghuBepiph e itFs eriitn 57 he sSembbidie Ratisiate. he
prior art roller 20", with a |ongitudinal cut experiences an unw ndin

force r¥aRpfRsiuIssunesior gUelity Ravdt roflersean baenless taaaﬁwin@b@swﬂmend@%i.on.

This is indicative of constant hoop forces operating against the core
st r uct urand lessdban 2@ipches belveen the belt drive 2 and the fly-away saw 3.

Aside from the rapidity in which completed rollers are formed with minimal line
equipment, the rollers formed are of superior structural integrity. As seen in Figures
8a and 8b slit rollers 20 (present invention) and 20’ (single strip prior art) differ in
shape. The prior art roller 20", with a longitudinal cut experiences an unwinding force
retained by the roller and springs open to a shallow curve section. This is indicative
of constant hoop forces operating against the core structure thereby causing end
sections 24 to separate from adjacent section 26 in an unsightly fashion. In addition
the high hoop forces render the manufacture of smaller diameter single strip roller
almost infeasible both in terms ‘of integrity and proper construction. In contrast rolier
20 of the present invention experiences little or no unfurling even with smaller
diameter roll cores. This is believed to result, at least in part, from the laminating

effect of the multiple usually thinner strips.

An unexpected benefit of the instant process is that the cost is significantly less than

the cost for manufacturing a comparabile roller using single strip technology such as
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sections 24 to separate from adj acent section 26 in an unsightly fashion.
In addition the high hoop forces render the manufacture of smaller
dianeter single strip roller alnobst infeasible both in ternms of integrity
and proper construction. In contrast roller 20 of the present invention
experiences little or no unfurling even with snaller di anet diAUbdill cores.
Thi s i s BalenkiNed 51972, 680 The aestl it resufaritom theofad Hwatipolyprapylege ef f ect.
of the multiple usually thinner strips. An unexpected benefit of the

i nst ant @aaskaBints stripAorrhhie sigpsficanty sharel dipeasivelby thepdurathahhe cost for
manuf acturing a conparable roller using single strip technol ogy such as 25

2 7 AG %&%@y&g@ﬁh etﬁrﬁ?%h?&?laﬂ@ﬁ?qﬁﬁ%u%ﬁféﬁ ?itﬁi;d’értté tbirf g he fact

t hat pol extruded Into strip formis signifticantly nore expensive

% an ety 8th B TR G, 0P8 e of pehe b BAokEA Bos ke Py o

of adhesive between 0. 15" and 0.25" are applied, whereas, wth Lhe, si.ngl e
mmﬂg

strip priy&applied,whersasnivih thesingle skam peqcrss; the mayigium RaE 1S

al nost any roller, the anmount of extruded pol ypropyl ene can be reduced,
and a bed.26F. Thts, leswmkexmest apy pelteruthe amoubkofpdudedolypropylenanandre of
strips rise, so too does the conplexity of the process. Accordingly, the

manuf actredaced, asdin betiey gebless@ixpentive prodeckicars beproditcdd.kel y to be

feasi ble. Mreover, the present invention permts the use of a single head
for the application of adhesive. A process having three or nore strips of

pol ypropyl ene would require at |east two heads. The above enbodi nents and

pr ef er eng e, ah Sk BFLERS HES, 85 5 80RE 475 BbmpRiAY1dr e phicess. Accordingly.

the manufacture of four, five or more strip products is not likely to be feasible.
Moreover, the present invention permits the use of a single head for the application
of adhesive. A process having three or more strips of polypropylene would require at

least two heads.

The above embodiments and preferences are illustrative of the present invention. It
is neither necessary, nor intended for this patent to outline or define every possible
combination or embodiment. The inventor has disclosed sufficient information to
permit one skilled in the art to practice at least one embodiment of the invention, and
has disclosed the ways the inventor now believes are the best ways to practice the
invention. The most obvious variations io the present invention include vanation in
the placement or orientation of the strips 21, 22 and the cover 23 and variations in
the placement of the head 4, 4’, 4a, 4b. It is understood that the above description
and drawings are merely illustrative of the present invention and that changes in

components, structure and procedure are
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is neither necessary, nor intended for this patent to outline or define

every possible conbination or enbodi ment. The inventor has discl osed

sufficient information to permt one skilled in the art to practice at

| east one enbodi nent of the invention, and has disclosed the gyt he

i nventor now believes are the best ways to practice the invention. The

nost obvij MRt bR iNdBcRY IBsaRbn ' I i e i t he

pl acenentp%?% ori ent at P%r?h gtflﬁq]ﬁgﬁg?r ?SEV%%Y%Z%#)?% tﬁ{gé gﬁ%%“‘z‘?ﬂé’%g ih'the

vari ati Inff | acenment of the head 4, 4', 4a, 4b. It is understood

t hat thgngggﬂggéggggiption and drawings are nerely illustrative of the

present invention and that changes in conponents, structure and procedure

are 26 2 7 AUG 2003 possible without departing fromthe scope of the

present invention as defined in the followng clains. 27 Wat is clainmed i
Z 7 AUG 2003 1. A method for producing a paint roller in a single

continuous integrated operation conprising the steps of: a. initially

angularly feeding a first polypropylene strip to a mandrel support nenber,

and thereafter, with an offset fromthe angul ar feeding of the first

pol ypropyl ene strip, angularly feeding a second pol ypropyl ene strip onto an

outer surface of the first polypropylene strip, and angularly feeding a

paint roller cover strip, onto an outer surface of the second

pol ypr opyl ene strip, : '
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b. after the initial feeding of the respective strips to the mandrel,
noving the respectively fed strips in both a rotational direction about

the mandrel and sinultaneously along the |Iength of -the nandrel

, while

continuously applying a |layer of adhesive to the first and second stri ps,
the | ayer of adhesive spanning at |l east a portion of an e(pdggdruter

surface of a Whxliisnglahhetlie first pol ypropylene strip and at |
portion of an exposed outer surface of a w nding of the second

east a

pol ypropyl eneqstri p, maticcepbrddiRing 8 g\?YHttrBIIérhﬁ d ﬂ@‘é ntitdBas iir\’t?gl‘a%ﬁ%d

contacting an outer surface of the cover strip;

rern novenen

appl i cat t fe ive to the adjacent windings of first and
second pﬁ%ﬁéBﬁwﬂﬁ}%s"tgﬁgﬁts cont i nuous adhesi on between first and
second pol ypropyl epe.strips.apd between the second pol ypropyl ene strip and
cover strip t8 contl Btﬁfwiqr&rf K & F%F’QFY(?’@B‘U%'FQSHRF)W; ndrek ol 1 er. 2.
The nmethod of claim1, wherein the cover strip and adjacent adhered second
pol ypr opsURARst memberapad thereatier, yitlf ar offset fsomdhe langulas feeling @b yhe fisstcover

strip spans adjacent w nding of the second pol ypropyl ene strip,

t her eby

provi di npplyprgylerenstripsangulady feding ersgicbnd polypropyené syip betorargodidry - of |
the roller. 28 2 7 AUG 2003 3. A paint roller nmade in accordance with the

met hod ofurfdcd of the fiMBIESSIYProplRAeERfiS, éHdiﬁﬁgtﬂérl* fedding B it ellePedver 4 A

met hod for producing a continuous nmulti-strip

compri sidifip! o Bited sufBBE R thesdddrf potlbroByRine! i, T0P! ast i ©

about a ma

am nate paint roller

mat eri al

b. after the initial feeding of the respective strips to the mandrel, moving

the respectively fed strips in both a rotational direction about the mandrel and

simultaneously along the length of the mandrel, while continuously applying a layer

of adhesive to the first and second strips, the layer of adhesive spanning at least a

portion of an exposed outer surface of a winding of the first polypropylene strip and

at least a portion of an exposed outer surface of a winding of the second

polypropylene strip, adjacent thereto, with the layer of adhesive not contacting an

outer surface of the cover strip;

wherein movement and application of the layer of adhesive to the adjacent windings

of first and second polypropylene strips effects continuous adhesion between first

and second polypropylene strips and between the second polypropylene strip and

cover strip to continuously form the core and cover of the paint rolier.

2. The method of claim 1, wherein the cover strip and adjacent adhered

second polypropylene strip are {aterally offset from each other whereby the cover

strip spans adjacent winding of the second polypropylene strip, thereby providing

additional structural strength in maintaining the rigidity of the roller.
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feeding a second strip of thernoplastic material about the first strip of
thernopl astic material in offset relation therewth; applying adhesive
upon, at least: a portion of the outer surface of one w nd 02 the first
strip, an adjacent portion of the outer surface of a subsequ AtAURZHE of
the first strip, and substantially all of the outer surface of a wi nd of

the second str3.p; A patitiglier reaE€in 8663HahbE WIHRARE th&thbH B clivd 2NHerei 2
conpressing force upon the cover urging the cover toward the second strip

and si W'tﬁﬁ%%‘ﬂia’(‘né’t&ﬁisﬁ% NSelf5P0E-strip toward the first strip, thereby

creating the continuous nulti-strip lamnated paint roller. s. The Method
claimed in claim4, further conprising the step of: 29 27AU62003 appl yi ng
upon the cover a rotational force and a |inear force parallel to the
mandrel, thereby urging the continuous nmulti-strip |am nated paint roller

to rotate aboyt ; , . i in claim
5, wherein the @?@Pg@?ﬁ@%@gﬁq&?w&%T@H‘aﬁﬁﬁéﬁﬁgﬁﬂfﬁg ! I'near force
are all inparted through helical belt system 7. The method clainmed in

cl 2i m 6 SRPHENIABRSHE A the step of:

feeding a first strip of thermoplastic material about a mandrel;
feeding a second strip of thermoplastic material about the first strip of
thermoplastic material in offset relation therewith;
applying adhesive upon, at least:
a portion of the outer surface of one wind of the first strip,
an adjacent portion of the outer surface of a subsequent wind of
the first strip, and
substantially all of the outer surface of a wind of the second
strip;
feeding a cover about the second strip; and
applying a compressing force upon the cover urging the cover toward the
second strip and simultaneously urging the second strip toward the first strip, thereby

creating the continuous multi-strip laminated paint roller.

5. The Method claimed in claim 4, further comprising the step of:
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cutting the continuously nulti-strip lam nated paint roller into | engths.
8. The nmethod clained in claim4' further conprising the step of. cutting
the continuously nulti-strip lam nated paint roller into |l engths. 9. The
met hod clainmed in claim4 wherein the thernoplastic materi &7 A6 2003

pol ypropyl ene. io. The nethod clainmed in claim9 wherein the adhesive is
liquid polypagmyingrmonithe chiver agotationel farceednd @ liniear force panaliat toithahe
second strip is offset from the first strip by between 114 and 3/4 of the

first strbRdrelZinefélsy m@irkgﬁmecwitmdub i aitrip [iinbtedepaint fofiee ovmtates wound: -
in offset relation with the second strip. 30 2 7 AUG 2003 13. The nethod

cl ai med | | a4 %@h@ fdrepver is offset fromthe second strip by
bet ween éﬁb&ﬁé’%ﬁﬁﬁeo e sﬁe]gon?nstri p. 14. The method clainmed in claim
| o, further conprising the steps of. applying upon the cover a rotational

force and a linear force parallel to the mandrel; thereby urging the
continuous nulti-strip lamnated paint roller fo rotate a,bo#t anq.l nove
0fQfe

al ong the mantr el . Thgmethed glaimed ie claimey whereindhg, coanpigEs'Bg the

conpressing force, the rotational force and the linear force are inparted
t hr ough rotaticinsd fartce andghe linear force are all imparted through a helical belt system.

7. The method claimed in claim ¢ further comprising the step of:

cutting the continuously multi-strip laminated paint roller into lengths.

8. The method claimed in claim 4 further comprising the step of:

cutting the continuously multi-strip laminated paint roller into lengths.

9. The method claimed in claim 4 wherein the thermoplastic material is

polypropylene.

10. The method claimed in claim ¢ wherein the adhesive is liquid
polypropylene.
11. The method claimed in claim 10 wherein the second strip is offset from

the first strip by between 1/4 and 3/4 of the first strip.

12. The method claimed in claim 11 wherein the cover is wound in offset

relation with the second strip.
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and 16. The nethod clained in claim 14, further conprising the steps of
cutting the continuously fornmed paint roller into substantially equal

l engths; cutting the substantially equal lengths into usable lengths. 17.
The nethod clained in claim4 wherein the cover is wound in offset relation
with the second strip. is. The method clained in claim4 , WhdweilWithe

di amet er of ths. mTHechethadatsimeel inetaimD25wheedinthacdvdr is ofisebfromthe. The
nmethod clained in claim4, wherein the dianeter of the mandrel is

appr oxi B H tN8rpRY3/8 f hd SesbridPstisr W th the inner diameter
of app%@nﬁgtge}{@ﬂ. ing e‘Q.g a@l 27AU62003 20. Aﬁpai nt roller made in

accordance with the nethod of claim19. 21. A nmethod for continuously
producing a multi-strip lamnate paint roller conprising the steps of:

helically advancing a first strip of polypropylene material about a
mandrel, the ¥r s?hgtm?tﬁoﬁéjﬁ"ﬁﬁddﬁ qlﬁﬂ'b% -JHBM%WQ’UPB?"‘QGS? 5@9&5 %fopl yi ng an
adhesive to the outer surface of the first strip at a |ocation where the

i nner sur f aceapplyirigeupon the eaver @ rotationat reeend\d linearfercespataligltothe i cal | y

advancing a second strip of polypropylene material about the first
mandrel, thereby urging the continuous multi-strip laminated paint rolier to rotate

about and move along the mandrel.

15.  The method claimed in claim 14 wherein the compressing force, the

rotational force and the linear force are imparted through the use of a belt.

16. The method claimed in claim 14, further comprising the steps of:
cutting the continuously formed paint roller into substantially equal lengths;
and

cutting the substantially equal lengths into usable lengths.

17. The method claimed in claim 4 wherein the cover is wound in offset
relation with the second strip.
18. The method claimed in claim4 , wherein the diameter of the mandrel

ranges between 0.5 inches and 1.5 inches.
15. The method claimed in claim 4 , wherein the diameter of the mandrel is

approximately 0.5 inches, thereby forming a roller with the inner diameter of

approximately 0.5 inches.
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strip, thereby covering the adhesive on the outer surface of the first
strip, the second strip being helically wound in offset relation to the
first strip and the second strip having an inner and an outer surface;
appl yi ng an adhesive to the outer surface of the second strip? 7heGi @I | y
advancing a cover strip about the second strip, thereby covering the

adhesi ve on t hg, OUtgrPa?H('fOﬁgP"%dﬁt'B%gse nd&%‘&%?ﬁ@@&fgﬁﬂgﬁd e

appl yi ng a conpressi forcé upo

second strip and S|nultaneously urging the second strip toward the first
strip, thereby creating the continuous |am nated paint roller. 22. The
nmethod clainmed in claim?21, further conprising the step of. applying upon
the cover a rotational force and a linear force parallel to the mandrel

t hereby urging the continuous multi-strip lamnated paint roller to rotate
about and nove along the mandrel. 23. The nmethod clainmed in C aim 22,
wherein the conpressing force, the rotational force and the linear force
are all inmparted through a helical belt system 24. The nethod clained in
claim 21, wherein the dianeter of the mandrel is approximately 0.5 inches,
thereby formng a roller with the inner dianmeter of approximtely 0.5

i nches, 25. A paint roller made in accordance with the nethod of claim 24.
26. A nmethod for continuously producing a nulti-strip lam nate paint roller
conprising the steps of

2. A method for continuously producing a multi-strip laminate paint roller

comprising the steps of:

helically advancing a first strip of polypropylene material about a mandrel, the
first strip having an inner and an outer surface;
applying an adhesive to the outer surface of the first strip at a location where the
inner surface of the first strip is in contact with the mandrei;

helically advancing a second strip of polypropylene material about the first
strip, thereby covering the adhesive on the outer surface of the first strip, the second

strip being helically wound in offset relation to the first strip and the second strip

having an inner and an outer surface;
applying an adhesive 1o the outer surface of the second strip;

helically advancing a cover strip about the second strip, thereby covering the

adhesive on the outer surface of the second strip;
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~helically advancing an i nner and an outer strips of polypropylene materi al
about a mandrel in offset relation; applying |ayer of liquid polypropyl ene
mat eri al between the two strips and on the outer surface of the outer
strip; 33 2 7 A0O6 2003 prior to permtting the |ayer of |igyisg 03

pol ypropyl ene to harden and set, wapping a cover around the outer strip

and applying a | : raing the cover and the
two strips tom%%ﬁ?ﬁ%n Féé ,Iﬁfﬁdggggegﬁm%%%%’qrﬁg% tggr‘l‘tcl ﬁb%ﬁ"@r?&rl‘ﬁ nat ed
-~ paint rol : ed.in.claim26 . further conprising the
step of. A%%BF%F%%Q’E‘SB%P ﬁgnéé%ﬁg'?%f% ?%?%ﬂd%tﬂpéﬁwﬁﬁhth& firshstep, therey
paral | el t he, mandrel, thereby urging the continuous nulti-strip
| ani nat ed:tr% \e] t%??@mwsnﬁmﬁed&@ﬁlitm%ﬁfd nove al ong the mandrel. 28. The
method clainmed in Claim27, wherein the conpressing force, the rotational

force and the linear force are all inparted through a helical belt system
29. The nethod clained in Caim26 , wherein the dianeter of the mandrel is

approxi mat el y 28. 5 i Fehamthod eladbid irPEldir %12 furter&onViristhd the étgg%?: di amet er
of approximately 0.5 inches. 30. A paint roller nade I n~ accordance with the

et hod of ¢l aiappBfing GhonAng @albns RIBBRATERS éﬁglﬁégée’g@régp%ué%'tﬁés

multi-strip lamnate paint roller conprising
mandrel, thereby urging the continuous multi-strip laminated paint rolier to rotate

about and move along the mandrel.

23.  The method claimed in claim 22, wherein the compressing force, the

rotational force and the linear force are all imparted through a helical belt system.,

24.  The method claimed in claim 21, wherein the diameter of the mandrel
is approximately 0.5 inches, thereby forming a rolier with the inner diameter of

approximatety 0.5 inches.
25. A paint roller made in accordance with the method of claim 24.

26. A method for continuously producing a multi-strip laminate paint roller

comprising the steps of:

helically advancing an inner and an outer strips of polypropylene material

about a mandrel in offset refation;

applying layer of liquid polypropylene material between the two strips and on

the outer surface of the outer strip;
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advancing a first strip of polypropylene material about a mandrel, the
first strip having a first layer of adhesive along its outer surface; 34 2
7 406 2003 advancing a second strip of polypropylene material about the
first stripin offset relation therewith, the second strip2ifapj;mgga second
| ayer of adhesive along its outer surface; advancing a cover about the

~second strip; | ' the_ advangi i rst,|layer of
adhesi ve at a%%?%W?ﬁ@gﬁ%@gébYE‘H‘@?’°{*@”?ﬁge'F%eanqES{?WMagﬁ/he-‘--
advanci n d strip_ makes, contact with the first strip; continuously
activati %’ﬁﬁﬁ@‘%ﬁ@éﬁ%‘? W&“Qgiﬁﬁa’ ey eHP @Pg NG @ camprepsingtforae uparethe
process prior tQ the |location where the advancing cover nmakes contact wth
the sec&RYEEHIGNG theePYanANdthedmer HEBs teardrtbe ngndret, tikerebyereating the t he
cover toward the second strip and sinultaneously urging the second strip
t owar d t gentinueus aminpted painttofier.cr eati ng t he continuous multi-strip

| am nated paint roller. 32. The process clainmed in claim31 wherein the
adhesive is liquid polypropylene. 33. The process clainmed in claim32:,
wherein the conpressing force is inparted through a helical belt system

34. The process cl gHg@Edetibdcdiai i n .strip is offset from
the first strip by bet vveeHr?]) 11% ng%]cg%%ﬁ% tﬁ}é{h%f'?gﬁ-'%ggmgpﬁ‘e step O?'
applying upon the cover a rotational force and a linear force parallel to the

mandrel, thereby urging the continuous multi-strip faminated paint roller to rotate

about and move along the mandrel.

28. The method claimed in claim 27, wherein the compressing force, the

rotational force and the linear force are all imparted through a helical belt system.

29. The method claimed in claim 26 , wherein the diameter of the mandrel
is approximately 0.5 inches, thereby forming a roller with the inner diameter of

approximately 0.5 inches.

30. A paint roller made in accordance with the method of claim 29.

3. A continuous process for producing an endless multi-strip laminate

paint roller comprising the steps of:

advancing a first strip of polypropylene material about a mandrel, the first strip

having a first layer of adhesive along its outer surface;
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35. The process clained in claim32, further conprising the steps of: 35 2
7 41 Ub 2003 cuffing the continuously formed paint roller into
substantially equal lengths; and cutting the substantially equal |engths
into usable Iengths. 36. The process claimed in claim32 , nhegiyp)t he

di aneter of the mandrel is approximately 0.5 inches, thereby formng a

rol ler with thadvaruing disecehe striyf ofﬁcﬂ?ﬁ%&!@:@%ié‘egilaﬁ]aé@ﬁgléé'ﬂ'ﬁ? P2l Nt

roller made in accordance with the procesS. of c A rrsét od for

cont i NUOUsttset REIRKEA tRSreWvithUtHd s&ddridPsthif Halftigta BALANA [0k SF agiSRY LS ng, t he
steps of helically advanci hg aS |ersc,it05tl§?ﬂagﬁ1(t§]fa ggﬁﬁﬂ'%g'ﬂ 8f1§d'}‘?as?‘£ﬁl'?'§ﬂgg‘§out
a mandreloutélhgurf 'é.st strip having an inner and an outer surface and a
first layer of adhé&sive upon its outer surface; continuously activating
the first layer of adhesive at a |ocation on the first strip where the

i nner surf ace HVaNGING A cevelsahoys the speordatrigeandi th the mandrel ; helical ly
advanci ng a second strip of polypropylene material about the first strip

over t he CRgfinyausly activating thecadwancingfirst layer bhadisesianat & poim i e Srocess
helically advanced in offset relation to the first strip, the second strip

havi ng arpriontethelutation where the Ba§asen @éc@mé%ﬁﬂaké‘é’ﬁéntﬁhﬁ@tﬁﬁ%ﬁﬁtumn
Its outer surface; continuously activating the second [ayer of adhesive at

a locatiegimn the second strip where the inner surface of the second strip
is in contact with the first

continuously activating the advancing second layer of adhesive at a point in

the process prior to the location where the advancing cover makes contact with the

second strip;

applying a compressing force upon the cover urging the cover toward the
second strip and simultaneously urging the second strip toward the first strip, thereby

creating the continuous multi-strip laminated paint roller.

32. The process claimed in claim 31 wherein the adhesive is liquid

polypropylene.

33.  The process claimed in claim 32, wherein the compressing force is

imparted through a helical belt system.

34.  The process claimed in claim 33 wherein the second strip is offset from

the first strip by between 1/4 and 3/4 of the first strip.
35. The process claimed in claim 32, further comprising the steps of:

35




. layer of adhesive; 36 2 7 AUG 2003 helically advancing a cover strip about
the second strip, thereby covering the adhesive on the outer surface of
the second strip: applying a conpressing force upon the cover urging the
cover toward the second strip and sinultaneously urging thg Bgepmg strip
toward the first strip, thereby creating the continuous |am nated paint
roller. 39. ThatingtHeocontinzouely formed giaint 38erihter tibstaritiz|ly iequl ndttescond

| ayers of adhesive are activated by a single heating neans at an adj oi ni ng
| ocati onypnt0. The nethod clainmed in claim39, wherein the conpressing force
Is inparted through a helical belt system 41. The nethod clained in claim

ther ey o m g P Futiia oyl YRS s nfo BPARIEYRABRE. V.0 0 o1y 0.5

inches. 42. A paint roller made in accordance with the nethod of claim4l.
43. A nethod for continuously producing a nulti-strip lamnate paint roller

conprising the steps of. helically advancing an inner and an outer strips
of pol ypropyl ¥ne epragesa gipimed in claim 32 , wherein the diameter of the mandrel

is approximately 0.5 inches, thereby forming a roller with the inner diameter of

approximately 0.5 inches.
37. A paint roller made in accordance with the process of claim 3¢-

38. A method for continuously producing a multi-strip laminate paint roller
comprising the steps of:

helically advancing a first strip of polypropylene material about a mandrel, the
first strip having an inner and an outer surface and a first layer of adhesive upon its
outer surface;

continuously activating the first layer of adhesive at a location on the first strip
where the inner surface of the first strip is in contact with the mandrel,

helically advancing a second strip of polypropylene material about the first
strip over the activated first layer of adhesive, the second strip being helically
advanced in offset relation to the first strip, the second strip having an inner and an
outer surface and a second layer of adhesive upon its outer surface;

continuously activating the second layer of adhesive at a location on the
second strip where the inner surface of the second strip is in contact with the first

layer of adhesive;
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a cover about a mandrel in offset relation, where at |east one of the outer
surface of the inner strip and the inner surface of the outer strip
conprise a first layer of adhesive, and where at |east onezquEQ@3outer
surface of the outer strip and the inner surface of the cover conprise a
second | ayer of adhesive; activating the first and second | ayers of

adhesi vdieligally 3dvancing @ae@r sprip abcitdhpecoond stip, thereby coverngitheecond

| ayers of adhesive to harden and set, applying a conpressing force upon the

COVer urgiHagivid6n B 8litet3traBe of M SéédiPstripowar d the mandrel , thereby
creating the continuous |amnated paint roller. 44 The method clainmed in

claim43, wh | e | ' I h

| i near force Aﬂgblha ?%gﬁ%ﬁﬁ@?%%gégg%éepﬂ%ﬁhg@b? Hgfgpg%ﬁ%éa t eemet hod
claimed in claim43, .wherein the diageter of,the mandrel _is appyroximatel
0.5 i ncresond e apdisimhitageck Y liraing fhe FEaqng stRdPwarc e st b hereby” =7
approximately 0.5 inches. 46. . A paint roller nade in accordance with the
met hod d&reating theqeontigious laminated paint roller.

39.  The method claimed in claim 38, wherein the first and second layers of

adhesive are activated by a single heating means at an adjoining location.

40.  The method claimed in claim 39, wherein the compressing force is |
imparted through a helicél belt system.

4l.  The method claimed in claim 38, wherein the diameter of the mandrel
is approximately 0.5 inches, thereby forming a roller with the inner diameter of

approximately 0.5 inches.
42. A paint roller made in accordance with the method of claim 41.

43. A method for continuously producing a multi-strip laminate paint roller
comprising the steps of:

helically advancing an inner and an outer strips of polypropylene material and
a cover about a mandrel in offset relation, where at feast one of the outer surface of
the inner strip and the inner surface of the outer strip comprise a first layer of
adhesive, and where at least one of the outer surface of the outer strip and the inner
surface of the cover comprise a second layer of adhesive;

activating the first and second layers of adhesive; and
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2 716 2003
prior to permitting the first and second layers of adhesive to harden and set,
applying a compressing force upon the cover urging the cover and the two strips

toward the mandrel, thereby creating the continuous laminated paint roller.

44.  The method claimed in claim 43 , wherein the compressing force, the

rotational force and the linear force are all imparted through a helical belt system.

45.  The method claimed in claim 43 , wherein the diameter of the mandrel
is approximately 0.5 inches, thereby forming a roller with the inner diameter of
approximately 0.5 inches.

s6. . A paint roller made in accordance with the method of claim 45.
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