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METHODS FOR MANUFACTURING A PAINT HOLLER AND
COMPONENT PARTS THEREQY
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This apphication {5 & comtinugtion-in-part of U.S, Patext Apphication No. 12/350,798 filed
Fanuary 8, 2009,

{8862} This application inclndes material which i3 subject 1o copyright protection. The copyright
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owner hias no objection to the facsimile reproduction by anvone of the patent disclosure, as
appears in the Patent and Trademark Offtce filos or records, but otherwise reserves all capyright

rights whalsoeve
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FIvLD OF THE INVENTION

198037 This wvotion pertaing to methods and apparatuses for meking paim rollers of the type
used for applying paint to walls and the ke, More specifically, the invention pertaing o methods
and apparatus for making a composite cover material for use in 2 paint roller manufhohuing
provess, and to making pain rollers that ave formed in a continucus process from one or more
strips and u composite cover material,

BRIEE BESC ION OF THE DRAWINGS
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{B884] In the accompanying drawings forming a pard of this spectiication, and in which lke
reference characters are ruployed to designate like parts throughowt the same

[8BGS8] Figwre | i3 a side view diagrammatic representation of an apparatus for making
composite cover material in accordapce with an embodiment of the present invention.

168486] Figure 2 13 a side view diagrammmatic represeniation of another apparatus for muking
corpasite opver material in accordance with an embodunent of the present vention

{He87] Figwe 3 15 a diagrammatic top view of the appavatus for meling composiie cover
material of Figare 3

{OH08] Figure 4 in a side view diggrammatic representation of vet another apparatus for making

composite cover material in accordance with an embodiment of the present invention.
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[0069] Figure 5 18 2 dlagrammatic fop view of the apparatus for making composite cover

(B0 Figwee 6 iy a side view dlagrammatic ropreseniation of stili another apparatus for making
cowpasite cover material in avcordance with an embodiment of the present fvention
1011} Figuee 7 is a side view dagrammaiic representation of a further apparatus for muking
conmposite cover material in accordance with an embodiment of the present invention.
FOBI2] Figure 8 i & side view dlagrammatic represemtation of a sl Sother apparatus for

5

making composite cover material in aceordance with an embodiment of the present invenii
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gare § 8 4 side view diggranumatic representation of another further apparatus for

o !

bwrx

JO013]
making composite cover matevial in accordance with an embodiment of the present invention.
{6814} Figure 1 i3 a side view diagrammatic representation of vet another further apparatas for
making composite cover material in accordance with an emboedinient of the present invention.
TOOIS] Pigure 11 s a side view diagrammatic represeniation of still another further apparatus for
making composite cover material in aceordance with an embodiment of the present invention.
{0816] Figwe 12 i # diagramwatic representation of sn apparatus for making laminated paint

rollers weing a composite cover material i accordance with an erabodiment of the prosent

(H017] Figwe 13 s a dlagrammatic representution of another apparatus for numking laminated

pamt roblers

’:{}

using & composite cover materigl in accordance with an embodiment of the present
mvention.

[O01E] Figwe 4 13 a dlagranwmatio represemiafion of an apparstus saifable for making mudu-
strip laminated paint rollers wsing & composite cover muaterial In accordance with an embodiment

of the mresent Invention.
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DETAILED  DESCRIPTION OF THE INVENTION AND THE PREFERRED
EMBODIMENTS

gam% Figure 1 shows an apparatus &G for forming composite sover material 817 In an
embodiment, the apparates conprises an adhesive applicator 809 that receives a supply of
adbiesive from an adhosive supply 811 via a feeder 8§10, and a strip cutter 816

(88287 The composite cover material §17 is formed using 2 supply of pile material 302 such as
wonld be swilable or use manufacturing o pawnt roller cover. The composite cover material is
formed using a comtinucus sopply of pile material such as would be suitable for use
waruizctwing a paint roller cover. Suliable pile material 802 may be used such ax the material
that can be wmanufactured using a sliver kndtling mackine such as the 3X-1R avatlable from Mayer
Indusiries Ino. Suech knitted pile material may be mads “in the round,”™ and slit for vee 83 a
costiinucus pils material. Once shit, the knitted pile material can be lald flat for further processing,
As an altemative 10 the knitted pife material, a woven pile maerial may be used, sugl & woven

pile material, while generally more expensive than the knitted msterial, 15 advantageous as 8

e

5

o
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fibers are bheiter Iocked in during the weaving process yather thaw by later appheation of an
‘3 ssive, The knifisd or woven pile material 2 i3 neually sheared {not shown) on the pile zide o

attain » desived pile height, As an aliernstive to woven or knitted materials, a microfiber material

N

may be used. The material 2 can have any useble width, such as widths of approximstely 327 or

&7, and can be manufactured or sheared to o desired pile height.  The material 842 can have any

:rial

wsable widih, for exaraple, & width of appwoximately 327 or 607 1o an embodiment, the mals

has a pile side (shown facing downwards) and a fabric side (shown facing upwards}.

o

JOB21] In an embodiment, the material R02 is laid flar with s pile side down and moved

towards an adhesive layer 802 being dispensed from the adhesive applicator 809, A tenter {not
shosnl, also knovwn as a texter frame, or a similar apparatus may be used to advanee the matenial

RGZ, In an embodiment, the material 802 is moved in & gonemlly horizontal divection with the

pile side down

X3
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184221 An adhesive layer 820 i dispensed from the adbesive applt
backing of the material 802, The adhesive supply 811 supplies the adhesive to the applicater 809

via @ feeder 810, In an embodiment, the adhesive i made predominantly or entirely from

.

<

he adhesive spplicator 80% may be a die head and the supply 811 and
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feeder 810 are parts of an extruder sellable for use o extrude polypropylene resin into the
adhesive layer 820, Aller the adhesive layver §20 hay besn applied to the fabric backing of the
roaterial 802 they are allowed {o set andfor bond together, The setting of the adhesive javer

and/or the bonding between the adhestve layer 820 and the fabric backing of material 802 may be

affected by condrol of the environment (e.g., the application of heating or oooling, or otherwise)

X

ter the adhesive 826 is dispensed from the applicator 309 bat before it hag sot fully, It is within

@

Ay

[

the scope of the invention to permit the setting of the adhesive layer 820 and Hs bondding o the
material 802 throngh the wse of environmental intervention andfor mechanicad intervention,

[3023] In an ambodiment, & polypropyiens adhesive haver 820 i applied to the fabric backing
of the matertal 802 fn & molten, or at least pactially Uguefisd state.  For the pwpose of this

decuwment, the term polypropylene i3 not ntended io require that the adhesive, strip or other

material be nrade solely of polvpropylene, that # is made predominently from polypropyiene, and
IRy contain some or & substantial portion of sdditives as may be desirable. In an cxwbodinment,

after it application to the fabric backing of the matenial 802, the molten polypropylens adhesive
faver 802 Gl interstitial spaces or gaps within the fatwic backing of the material 802 befors

setting, thus integrating the adhesive laver 820 with the material 302, and fornding a compostic

sheet material 815, The thusly formed composite sheet material 815 is stiffer than the material

of the composite sheet matenial 813 are Jocked in place by the integrated materials from the
adhesive layer.

{0024] After 88 application to the fabric backing of the material R0O2, the melten polypropyviens
adhesive faver 302 can set with an even ur amooth the sxposed surface as it forms the composite

shest material 813 with g generally unifonm non-porous hacking.
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toaterial 813 {s advanced acvoss cutter 316 to form composite cover
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material 817, The cutter $186 may be used to out the compuosife sheet material §15 into sirips of

[T
”

composite vover material 817 in a desired width, The strips of composite sheet material 815 do
ot nsed 0 be out 1o equal widths, It is within the scope of thay invention 1o cut differing width

omposite cover maierial 817 from a single composite sheet waterial 815, for example, by

varying the specing of the cntting edges of the cutter 816,

v

~

180261 In an embodiment, the strips of composite cover material 817 cach have z width of
approximately 2 7 inches, corre esponding to a width of cover material thet way typioally be nsed
o manufacture paiit rollers. The composiie cover material 817 may be spooled and ot such that
it can be tansported for use & another site or on another machine performing & continnous
waniacturing process for lammnated paint rollers, In another eabodiment, the composiie cover
malerial may be feed divently to an apparatus that vses the material in forming laminated paint
rollers,  Where the congposite cover material is spooled, #t waay be desirable t spoo! the
L(“unpw e vover material 817 while it i still warn and pliable, alternatively, H may be desirable

to ensure that the composite cover materind €17 1s fully cocled {Ls, not wanm and plable) when

w
o
L

e

H927] U the pile on moeterial 802 had pot been shearnd to the desired height prior to the
application of the adhesive layer 820, the composite sheet material 815, or the composite cover
material 317 may be cur by 2 plle cuiter {not shown). The additional sigidity of the composite

sheet material 815 or composiie cover material 817 {as compared 10 the materisl 8830 may wmake
the process of shearing © a desived pile height gasier
18838]  Figure 2 shows an appsratus BOTA for forming compesite cover material 817, Inan

embodiment, the apparatus comprises an adhesive applicator 3098, an environmental control 807

and a sivip ootter 818, The adhesive applicater 809 roceives a supply of adbesive from as

{0829 Compostie cover material 817 is formed using a supply of pile material 0T such as

would be suttable for use manufactiring & paint refler cover, Pile material B2 ix a type suitable

LAy
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for use as & pain roller, and in an ombodiment may be knitted or woven material. The material
802 can have any wsable width, for example, a width of approximately 32 inches, or of

spproximately 60 inches. In an embodimeni, the material has a pile side {shown facing

ppwards) and & Hbete side shown fsomg downwards).

{0830] In an ombodimen:, the material 8302 iz laid flat with #s pile side down and moved

R

¥

towards an adbesive layer 802 being dispensed from the adhesive applicator 809, A tonter (not
shown) or a simdlor apparatus may be used to advamee the materdal 802, In an embodimens, the
material 802 15 moved o a generally horizontal direction with the pile side down,

{B931] An adbesive layer 820 is dispensed from the adhesive applicator 809 onto the fabrie

%

backing of the material 802, The adhesive supply 811 supplies the adhesive to the applicstor 809
via a freder 8§10, o an ewbodimeny, the adhesive is mude predominantly or endirely from
polypropyiene resin, the adhesive applicator 309 way be @ die head and the supply 811 and
feeder $10 are parts of an extrader sudtable for nse o extrude polyvpropyviene rosin indo the

adhesive laver 820, Once the adhesive laver 820 has begn gpplied to the febric backing of the

material 802 they are allowed to set andfor bond westher,

J

{832} The seiting of the adhesive laver andfor the bonding between the adhesive h\e 20 and
the fabric backing of material 302 may be affected by control of the environment (2., the
application of heating or cooling, or otherwise) afier the adbesive 820 is dispensed from the
applicator 8G% but before it has sot fally. I iy within the scope of the fnvention 1o pormit the

SR

'/4

ot

ng of the adhestve layer 820 and bs bonding to the material 802 through the wse of

2
o

environmentsl istervention,

8833

ek

n an embodiwent, afler the application of the adbesive laver 820 the material 812 can

trrrrt

be fed through an environmental control $07 as it forms the composite sheet material 815, The
sovirenmeaial control RO7 may be used 1o affect the bond, or the guality or conpleteness of the

g

bond, betywween the adhestve laver 820 to the underlving material 802, and aid in integrating the

adhegive layer 820 with the material 802,

[
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{U034] in an embodiment using an envirenmental control 807, the contred 807 may employ the
application of heat, which may even or smooth the exposed surface of the adhesive layer 820
H0838] In an embodiment using an cavironmental contro! 807, the control 807 may employ the
application of heat, which may permit the adhesive in the adhesive layer 820 o better Al
mterstitial spaces or gaps within the material 802,
(88361 In an embodiment using s cuvivonmental control 807, the vontrol 807 may smploy the
application of heat, which may allow move contact between the adhesive in the adhesive laye
DN

and the fibers making up the pile in the material 02, thereby locking Gbers in place in the pile as

# sets,

(243

{88377 In an embodiment using an enviremmesgal control 307, the control 807 may employ the
application of heat, which can provide the aldlity w conwol the speed at which the adbesive sets
and oreates the composite sheet material S5

{B038] In ancther embodunent using an crvivonmental conirol 8047, the control 807 may enploy

cooling, such coaling can hasten the havdening or sefting of the adhesive laver 830,

#8391 It i within the scope of the invention to employ an envirenumesgal control 807 that
utilizes both the application of heat and the application of cold, seriatiny, In any order, and

without! Hmitation on the number of applicationy or the tewmpersture of 8 specific application.

Using heat, cooling, multiple applications of heat or cooling, or combinationy of both heat and

cooling may achieve, among other things, one or wore of the following: (1) evening or sioothing
the exposed surface of the adhesive layer B20 to provide a generally uniform noneporous
backing: (10 peromitting the adhesive in the adhesive layer 820 to better 81 Dmterstitiad spaces or
gaps within the material 8382; andfor (i) allowing wore coutact between the adhesive in the
adhestve layer and the fibers making up the pile in the material 802, (v locking fbers in the pile
i place as te adhesive sets) andfor (v) hasten or lengthening the hardening or setting of the
adhesive laver 820,

[3048] Whether or not an envivorunental contrad 807 iy emploved, the composite shegt material

£,

%13 is advanced across culter $16 to form composite cover material 817, Ax dizcussed above, the

3
¢
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cutter 818 may be used to cut the composite sheet material 815 buto strips of composite cover
material 817 in g desired width, The strips of composite sheet material 813 do not need to be cut
1o egual widths, It is within the scope of this invention to cut differing width composite cover
material 8§17 from g single compuosiie sheet material §135, for exampls, by varying the spacing of

the cutting edges of the culter §16.

".g

(8641} In an swbodiment, the sivipy of composite cover matorial 317 each have a width of

o

approximately 2 7y inches, corresponding io a width of cover material that may typically be nsed
o manuibcture paint rollers, As discusssd above, composite cover material 817 may be spooled
anct ot for transport, or feed directly 1o an apparatus that uses the material in forming laninated
paint rolters. The composiie cover material 817 may be specied while &t is still warm and pliable,

.

or after i is fully cooled.

{8642] If the pike on material 802 has not been sheared fo the desired height prior o the
apphication of the adlesive layer §20, a pile putter (not shown) can be use 1o shgar the composite
5 or the composite cover material §17

{0043] Pigure 3 shows @ top view is shown of an apparatus 8014 for mannbchoing the

7§
:

composite cover wmaterial $17 in accordance with an embodiment of the tnvention. The adbesive

gpplicator 8G9 applies an adhesive layver 820 1w the material $42 a3 the materisl s advaneed. In
an embodiment, the material 302 may be fed into the apparatus 801LA divectly as ¥t @

manufactured, or from pre-manufactured lengths,

{08447 Inthe embodiment shown in Figure 3, the fibrie-backed pile material 302 approximately

327 wide is advamved. A polypropyiene adhesive layer 820, wihich stars wider af the applisator

30% {s narrowed gs # is pulled along by the advancing material 802, Where the adbesive layer

820 makes contact with the material 802, it may be between 31 747 and 327, The adhestve layer

882 and advancing material 802 passed through enviromuental comtra! 807, Smonth compostie

sheet material 315 emerges from the environmental control 807 and v separated figo eleven

FETY

strips of compesite cover material 817, each beinz 2 747 wide, Tweolve separate blades os

o
%]
4
%
pard
g
3
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used in the cutter 816 to form the eleven sivips of 2 *ig” cach, and two small waste sirips 31,

8

8
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P05 Varving the widih of the material 802 v within the scope of the fnvention, thus, in
another embodiment, the material 802 can be approximately 607 wide, and narrowed width of the
- adwesive layer 820 where i contacts the material 802 is between 57.57 and 607 wide, Usiug this

a2

configuration, and twenty-one blades for cutter 16, twenty sirips of 2 /57 composite cover
msateriaf can be made. As above, two small waste steips 31 will veseli
{0846] While valy two different examples are presented, any desived width of material 802 may

M

be wsed. Where the adhesive layer 820 compurises polypropylone, and where the applicator 809 iy

an extrader, one Hniiting factor on the width of the material 802 used is the capabilities of the

exiruder, B iz, however,

s

within the scope of the ovention 10 use multipie sxiraders © apply

nnadiiple, now-overlapping adhesive lavers 802 on the material 802,

{B047] Figure 4 shows an apparatus 8018 for forming the composite cover material 817, Inan
embodiment, the apparains comprises an adhesive applicator 809 fod from u feeder (not shown)

which gets o supply of adbesive from an adhesive supply (not shown),  An advancing material

802 13 depostted by an applicator 809 omto a wller 880, and nuns between the roller R8G and

frame 890 having a flat porton. The roller 880 may be wrzed toward the frame 890 by a spring,

by gravity or by other means that will be apparent to persons skilled in the art.
{B848] Composite cover material 817 18 formed wing & supply of pile matertal 802 such as
would be suitable for use manufacturing a paint roller cover, The material 302 Iy a type saeltable
for use av a paint roller, and in an embodiment may be knitted or woven msterial,
02 can bave any usable width, for example, & width of approximaely 32 inches, or of

3

gpproximately 60 inches. In an embodiment, the material has a pile side (shown facing
upwards} and a fabric side (shown facing downwards).

[0849] In an embodiment, the material 802 ia supported by a frame 809 sach as a tenter frume
with ita pile side down, and moved towards the roller) an adbesive layer 820 is dispensed from
the adhesive applicator 809 The frams or o similar apparatus way be wsed o advawe the
material 802, The adhesive laver may be any operable thickness, In an ombodiment, the

adhesive laver R4 is between 0.0107 and 40207 in thicknsss

l:,‘
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{8888 Ounce the adbestee layver 820 dispensed from the applicator 809 contacts the roller 880, &
fravels along on the ouiside of the roller until it 1s sandwiched between the roller 880 and the

material 802, The positioning sod angalar ortentation of the applicator 809 may he varied, Inan

el

enbodiment, the applicator 1§ angled between 30 degrees and 60 degrees from vertical and

positioned within inches of the middle of the roller 880, In another embodiment the applicator

g

BOG 15 within 30 degrees {+/+} of vertieal, mnd is positioned to dapenss adhesive such that the

acdhesive layer 824 first nudes contact on the upper half of the roller 880, In vet ancther

embodiment, the applicater 809 18 within 30 degrees {7} of horizonial and & positioned ©

dispense adhesive such that the adhesive laver 820 first makes contact on the lower hall of the

o~

roller 880, Variations in the sngular ovientation of the applicator 809, and its distance from and

i
o5

T o

orientation around the roller are within the scope «f the tnvention, and will be apparent {0 ong
skilled in the a

I88517] In an embodiment, the adhesive & mwade predesdrautly or entirely frons polvprepyviens
resin and the adhesive applicator 80% may be g die head that s part of an extruder suitable for use
o extrude polypropylene resin into the adhesive laver 82800 In such an embodiment, the adbesive
has a viscosity as ¥ exife the extruder i the form of a sheet of mohen polyprepyiens. The

appicator 809 way be placed relatively close o the location where the adhesive layer 802

contacts the roller 880 {as shown}), aliernatively, in an embediment, the applicator 30¢ may be

*v\/
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placed farther away, or at another location where the adhesi

.

sonner before i comacts the material 302, or alter 1t contacts the material §

"’l

. Such vaviation is
within the scope of this invention, and will be apparent fo & person of skill in the art.

IB032] As the matertal 802 and the adhesive layer $20 pass bepween the voller 880 and the
surface of the frame ¥90 they are urged together. The top or roller-side of the adhesive laver 830

o

may be smoothed or wiformly imprinded {e.g., cmbossed) as it passed underneath the rodler 80

forming a uniform or smooth adhesive laver surface 851, The compressive force of the roller

880 may be sufficient o force adhesive bnte the interstitiad spaces or gaps in the fabric backing of

poeny
o)
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the material 302, The resulting composite sheet material 815 may be out by cutier 816 o form

o

the composite cover material 817 with a pon-porous backing.

{BES3] The roller 880 may be heated, Heating of the soller §80 may aid in the penetration of

the adhestve layer €21 into the inferstitial spaces or gaps within the material 802 as the adhestve
layer 82U passes beneath the roller 88GL

(B8547 The roller 830 may be cooled. Cooling of the roller B30 may hasten the seiting of the

~

adhesive faver 820 or of the uniform or smooth adhesive laver surface 8§51, or both, Hastening

the setting of the wuniform or smeoth adhesive layer surface 851 may vield a orisper imprint or a

v

smoother surface thercon, EBven if the voller 880 iz cooled, the compressive foree of the roller

830 may be sufficient 1o fores adhesive into the interstitial spaces or gaps in the fabric backing of

X

the material 803, Thus, a cooled roller may previde one or more of the following benefits:
providing a smoother or crisper surface 851: hastening the setttng of the adhesive, and thus the

forming of the composite sheet waterial $135; improving the contact betweesn the material 802 and

the adhesive used  form the adhesive layer §240; and holiding fn place of the fhers comprising

the pile of the material 802

The roller 880 may also be operated ot ambient temperature, and netther heated nor

[O0SS)

ot

cooled, Inan embodiment, the roller 880 13 of & diamater that will allow 3t 1o adeguately simooth

]

it
“%
)

Lt
P

anifbrialy imprint the adhesive layer 820 to form the smoothed or aniform adhesive layer &
I an embodiment; the roller B30 has o diameter between aboui 147 and 207,

IBB5%6] Figure 5 shows a top view of the apparatns 8018, The material 802 advances goross
frame 890 {not shown), The applicator 80% dispenses an adhesive layer (not show) on the upper

Ny

surface of the material 802, The material 802 with the adhesive layer thereupon are passed

7

¥

beneath @ roller 80 which bmparts a compressive force thereupon. The top or roller-side of the
adhesive ayer §30 may be smoothed or uniformiy imprinted as # passed wndemeath the roller
820 forming & uniform or smooth adbesive layer surface 851 whdle the compressive force of the

roller 880 may be sufficient to force adhesive into the inferstitial spaces or gaps in the fabric

i
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backing of the materfal 832, The resulting composite sheet material 815 may be vut by cutter

816 to form the composite cover material 817 with a non-porous backing.

{O857] Pigwe 6 shows an apparatus 801C that is a veriation on the appavatus 80IR shown in
Figures 4 and 5. More specifically, apparatos 801 additionally inclndes roller 881, that acts,

together with roller 881, o impart a compressive force between the material 802 and the adhesiv

ety

layer 820, The roller is shown in a modified frame 891 that allows for the rollers 8RO, 881 1o act

4

{ngether rollers as the material RO2 and adhesive layer 820 pass beneath the wpper voller §80,

[OUS8] As discussed above with respect to the rofler 889, the roller 881 can be heated or cooled.
It 15 thus possible ©0 stimudianeonsly heat or cool the rollers 888, B81. Itis also possible to heat or
cond ans of the rollers, or 10 heat one of the rollers, while cooling the other.

(B339 In an embodiument, the vpper roller 880 is conled while the lower oller 881 s heated.

g

Cooling the upper roller 880 may provide one or more of the Hllowing benefity: providing 8
smoother or evisper surface 851; hastening the seifing of the adhestve, anid thus the forming of the

composite shest material €153 improving the contact between the material 802 and the adbesive

ased to fonm the adhesive layer §20; and holding in place of the fibers comprising the pile of the
material 803 While heating the lower roller 881 may aid in the penetration of the adhesive layey
20 into the terstitial spaces or gaps within the material 842 as the adhesive layver 8§20 passes

ghove the roller 881,

{0868 Bither or both of the rollers may alse be operated af ambient temperature, and neither
heated nor coole d,

{08811 Moreover, I ix not necessary to modify the frame 890 shown in Figure 4 to be Hke the
frame S¥1 shown in Figwe § {0 operate rollers R8¢, RR1 in order w0 keep within the scope of the

prosent fwvention. As will be appareni o one of skill io the art, the rellers 80, 881 can be

confipured to be prior to, or after, an unmoditled frame 890, The applieator 809 van be moved

aceordingly.
[B862] The rollers 880, §81 may be the same size, or of differing sizes. In an embodimeny, the

upper roller 880 i of a diameter that will allow i to adequately smooth or uniformiy mprint th

47
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adhesive laver $20 to form the smoothed or aniform adhesive layer 851, In an smbodimeay, the
upper roller 880 has g diameter between about 147 and 207, In an embodiment, the lower roller
881 is of & diameter that will permit It to operate with the vpper roller 880 In an embodiment,
the tower roller B&{ has a dlamcter between about 57 and 207,

[3863] In an swbodiment, instead of using 8 temigr to move the material, the rollers 88, 831
can drive the material therebetwesn.

{6064] Tuming now fo Figure 7, an apparatus S0 for forming the composite cover materiad

5

R17 is shown. In an embodiment, the apparatus comprises an adhesive applicator 809 fed from a
feeder {not shown} which gets a supply of adhestve from an adhesive supply {(not shown). An
advancing material 802 runs berween a roller 880 and s eurface 8590 such as & flat pordon of a
tepter frame. The roller 8RO may be urged toward the surface 830 by a spring, by gravity ot by
other means that will be apparent to persons skilled in the st

100651 An adhesive layer 820 keaves the applicator 809 and s sandwiched between the voller
880 and the material 802 prior to, or gs the material passes beneath the rolfer 880, In an
ersbodiment, the adhesive forming t‘fﬁe adhesive layer 820 is predominantty polypropylene. The
positioning of the applicatoy 309 may be varied. Where the adhesive forming the adbesive layer
20 in polvpropylene, the applicater 808 may be the die bead of aw extruder. In sueh an

o~

srbodimens, the sdbesive has 8 viscosily as # exils the extruder that forms a sheet of molten

A

polypropylene. In an embuodiment, the applicator 8308 may be placed

by

at g distanoe 1o the location

where the adhesive laver contacts the matertal SO2 prior 1o contacting the rolior 880 {as shown)
¢ st substantially the same thne it contacts the roller 880; or at another location, inchuling where

the adhesive laver 820 contacts the roller 830 before 1t contacts the materigl 802, Such varation

is within the scope of this nvention, and will be apparent 1o a person of skill in the art

[8068] As the material 802 and the adbesive layer 8§20 pass between the roller 880 snd the

swrface 890 they are urged together. The top or roller-side of the adhesive layer 820 is smoothed

or uniformly boprinted as it passed underneath the roller 880 forming a uniform or smooth

adhesive fayer 851, while the contact between the adhesive and the materiad 802 under pressure

13
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from the voller 80 permits the adhesive layer 820 to &l mtersutial spaces or gaps within te

material 8§02, The maerial 802 and the oniforw or wmooth adhesive layver 851 may then be

and the surface 890 forming the uniform or smooth adhesive fayer 851, the combination is then
passed beneath a second roller 884, As with the flest roller 880, when the combination passes
beneath the second roller 8¥4 it is again wged together. The secord roller 84 may also sanoth
or imprint the uniform o smooth adhesive layer 831, and i wny event, will Impari downward
presswe upon #, which may permit the adbesive layver 820 o Sother 88 Interstitial spaces or

.

gaps within the material 302, The resulting cormapostte sheet material 815 may be vut by cutter

~
H
e

814 to form the composite cover material §17 with & non-porous backing.

{88681 One or both of the rollers 886, 884 may be heated or conled, or one may be heated while
the other s cooled.

(069 Cooling one or both of the rollery 880 may provide one or move of the Bllowing
benefits: providing a smoother external surface or crisper iraprint; hastening the seiting of the
adhesive, and thus hastening the forming of the composite sheet material 815, nproving the
contagt between the matedal 802 and ihe adhesive wed to fonn the adhesive laver 820) and
hodding in place of the fi 880,

bars comprising the pile of the material $02. Heating the rollers

884 raay aid in the pepetration of the adhesive laver 820 into the interstitial spaces or gaps within

the material 802 as the adbesive layer 820 passos beneath the rollers 888, €84 and may permit for
better imprinting into, or smoothing of, the external surface of the adhesive layer 820,

{08781 Either or both rollers 888, 884 may also be operated without heating or cooling.

1Y

e

{68711 The diamewsr of each of the rollers 880, 881, and whether each of thom are heated, or
cocled, or neither heated nor cooled, depends upon the specific function desired for the roller

Such variations are within the scope of the present invention.

3

6972 Figuee 8 shows an apparatas 801E for fooming the composite cover muterial 817, nan
_ 1 Yig 8 ‘

grhbodiment, the appargtus comgprises an adhesive applicater 89% fod from & fader {not shown)

i4



WO 2010/126502 PCT/US2009/042143

wiich gete a supply of adhesive from an adhesive supply (ot shown),  An advancing material
&02 runs between vollers 880, 882, 883 and a urface 890 such as a flat portion of a tenter frame.

bl

The rolfers 880, 882, 883 niay be wrged toward the surfhcs 89

_/

by & spring, by gravity or by other

)-;1

means that will be apparent 1o persons skilied in the art,

JG8737 An adhestve layver §20 leaves the applicaior 809 and falls npon the first roller 880, As
the first roller S80 rotates, the adhestve fayer 820 comes inte contact with the material 882, The
positioning of the apphcator 809 may be varied. In an embodiment where the adbesive forming
the adhesive layser 820 is polypropylene, the applicator 809 may be the die bead of an extruder,
In such an cmibodiment, the adhesive has a viscosity as it exits the extruder that forms a shest of
molien polvpropylene, In an embodiment, the applicator 30% may be placed above the roller ¥30
such that it contacts the roller before the material 802 {ag shown); or 8t ancther location where i
will still make contact with the roller 880 before it comtacts the material 882, Such variation s
within the scepe of this invention, snd will be apparent to a person of skill fnthe av

[8874] In an embodimend, the adhesive fonming the adhesive layer 820 ix polypropylens. Ag
the material 802 and the adhesive layer 820 pass between the rollers 880, §82, 883 and the
surface 890 they are wrped wgether. As discussed above, ecach of the rollers §80, 8§82, 883 may
be heated or conled, or may be neither heated nor cooled. Also as discussed above, the rollers
480, R¥Z, B3 may be of the same size, or of varving size. In an eoibodiment, the rollers 8880 8§82,

883 are sach In the range of 147 10 207, In an embodiment, the frst roller 889 is in the range of

147 to 207, while the sccond and third rollors S8, 883 are smaller than the fisst roller 880, and

boh

are in the range of 1 w0 187, Sclection of the diameters and thermal characteristios of the
rollers 880, 882, R€3 may be to achieve desired results.

{0878] The compeosite sheet material 815 may be cwt by cutter 814 1o form the composite cover
material 817 with a non-porous backing.

[G078]  Figure U shows an apparatus 8018 for forming the composite cover material 817, In

an embodiment, the apparatus comprises an adhesive applicator 809, a foeder  and adhesiv

supply (not shown), vollers §30 and strip cutter 816, After the adhesive laver 828 lsaves the

nss
LA
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applicatar 805, but before it contacs the material 802, the rollers 858 smooth the adbesive layer

€20 o forme s smoothed adhegive laver 8310 In an embodiment where the adhesive iz
polyproepyiene, although smoothed adbesive layer 851 may be cooler than ¥ was leaving the
appiicator R09, it 18 still not hardened or set. Thus, affer the smoothed « adhesive layer 851

the material 802, it can harden and sef forming the composite sheet material 315, The

S

b2

!f}
joest

contact

conposite sheet material 815 may be out by cutter 816 to form the composite cover material 817

with a non-porous backing.

[6877) Figure 10 shows an apparatus 801F fur forming the composite cover material 817, Inan

embodiment, the apparatus comprises an adhesive applicater 809, a feeder and an adhesive

supply {not shown), rellers 830, rollers §32 and stiip cutter 316, After the adhesive layer 820

leaves the applicator 80%, but bofure I comtacts the material 882, the rollers 830 smonth the

adbesive layer 820 o form a smoothed adbesive layer 8531 In an combodimedd where the
!

adhesive 15 polypropylene, although smoothed adhesive layer 851 may be cooler than it was

leaving apphicator 808, i is sill not hardened or

o]

el After the smoothed adbesive layer 851

contacts the material 802, the rollers 352 apply a compressive foree compressing the smoothed

&

adhesive laver 851 and the material 802 together 1o form the composite sheot material 815, The

redlers 832 may alse be uwsed fo untformiy imprint the swoothed adhesive fayer 851 The

composite sheet material 815 may be cut by enfter §16 to form the composite cover material §17

!"

swith a pon-porous Backing.
(878] In an embodiment, the rollers 852 are heated @ a fomperaties hotter than the
temperatire of smoothed adhesive layver 8510 In an embodiment, the rellers 832 ave cooled o a
temperature cocler than the temperature of the smocthed adhesive laver 851, In an embodiment,
the rollers 832 are neither heated nor cooled. In an embodiment, one of the rollors 832 ig heated
while the other Is cooled.

{0679 Pigure 11 shows an apparatus 8G1G for forming the composite cover matsrial 817, In

an swmbodiment, the apparatus comprises an adhesive applicator 809, a feeder and an adhesive

supply {(not shown), tee roller patrs BSQ, 835, 860 and steip cutier 16, After the adbesive layer

&

ek
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820 loaves the appiicator 80%, tui before it comtacts the material 802, the roller pair 830 may
smeath the adhesive laver 820 to form a smoothed adhesive laver 851 In an embodiment the

v

adhesive s predominantly polypropylene. and although smoothed adhesive laver 851 may be

)

cooter than # was when leaving applicator 802, i is still not hardened or set. After the smsothed
adhesive laver 831 comacts the melerial 802, the second roller pair 852 applies 1 compressive

foroe compressing the swmoothed adbesive layer 831 and the material 802 rogether while at the

samae time yoparting heat © the combination. The third roller palr 60 thercaftor applies a
o

compressive forve compressing the smoothed adbestve layer 851 and the material 802 together,

=

ers 832 may aid in

Trrst

while I may, at the same tme, cool them, I is believed that the heating by rol
filling 13 imderstitial spaces or gaps within the waterial 802 with contacting side of the smonthed
adhesive layer 831, and that the cooling by the second cooling rollers 860 may haston the selting

of the smoothed adhesive laver, The resulting composite sheet material 813 may be cut by cutter

816 10 {orm the composite cover material 817 with & non-porous hacking.

o

HEREY Figure 17 shows a diagranmimatic representation of an apparatus 900 suitable for making
& £ +H

w4

lantinated paind rollers in accordance with an embodiment of the mwvention. For ease of

dHscussion in this application, the term "downstream” refers o the direetion further glong in the
voller manufaciuring process, of nearey the fy-gway cutier 27, whils the term “upstream” refors
to the direction eaclior in the roller manufacturing process, or further From the fy-away cutler 27.

[BER1} Housing 22 supports mandrel 21, A cooler {not shown) can be usad 1 cool the mandrel

"

21, In an embodiment, mner strip 23 is feed about a the mandrel 21, so # winds helically, The
)

term helically as psed herein means orfented sbood a mandre! 21 so ag to permit the upstream

edge of a given winid of & strip or cover material 1 be in closely-spaced or abutiing relation with

the downsiream sdge of the preceding wind of the strip. A lubricard such as 3% mineral oil may
be applied to the noer surface of the frmer strip 23 prioy to winding on the mandeef 21,

o ¥

(G082} The head 24 provides a layver of adhesive material 25 from a souwrce of such material (hot
N VS N S, § : ~ T T Ty 1 g 53 g T 1 o Syaaret b INY wasaetar end
shown), the adhesive material 235 may be polyvpropylene or 2 compound predominantly made of

polypropylene. The source of adhesive materdal 25 may be an extruder, or may be another souree

£7
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of adhesive material, such as a melter. The head 24 may be any type of head approprinte for

providing adhesive material 28 from the snarce, such 88 a nowdle or 8 die. Whaere the source of

polypropylens adhesive material 25 is an extruder, the head 24 1s preferably a die,

{831 [n an cmbodiment a single head 24 supples an adhesive laver 25 1o the outer surface of

mney strip 23 as it rotates arcund the mandrel 21 Although the width of the adhesive laver may
be varied, in an embodiment, the width the adbesive faver 25 should sobstantially cover the puter
surthace of the tnner stvip 230 The widih of the adbesive layer 25, however, may not completely
cover the oufor stwface of the fnnor strip 23, or may be sufficient to excess adhesive over the
arnount required o completely cover the outer swrface of inner strip 23, A strip of composite
cover muaterial 17 s advanced about the mandrel 21 outside of the inmer strip 23 and adhesive
fayer 25, It an embodiment, composite cover muaterial 817 comprises an onter snrface of pile and
2 smooth or uniformly imprinted inner surface or backing made of polypropylene or a compoun
predominantly made of palypropylene.

80841 The edges of the composite cover material 817 may be offset from the edges of thie tnner

sirip 23 as the two are advanced along the mandrel 21, 1t is belioved that the a stronger produet

is yielded from having an offset between the edge of the compostie cover material 317 and the

edge of the inner sivip 23, An offset of between shout cae-guarter aud thres-gquarters of the width

! J
Lais

i
LR

w

of the jnmer strip - foamd 1o achizve gecceptable resuha, Good results may be achigved by

having an offset of abowt one-half of the widih of the inner strip 23

{B088] Prior to the bardening and setting of the adhesive materiad 25, an lnwaxdly compressive

“f
§

foree applies pressurs to the outer pile swiace of the composite cover material 817, ymparting

inward forees on the component parts, thus laminating the composite cover materfal 817 and t
ey strip 23 a3 the adbesive laver 25 sots. The continuous roller 929 is thoreby formed about

5
L

the niandrel
(08861 In an embodiment, the Inweardly vompressive foree 13 & helical belt system formed from
vollers 28a, 28%, and 2 bell 28, In addition to compressing the component parts and forming the

k]

roller, the belt 2€ advances the thus-formed endisss roller 929 along the mandeel 21 and

3
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f"*

f"‘:

contipuously rotates the endless roller, thereby also advanciug the laner sivip 23 and the
composite cover material 817 around snd downstrean on the mandre] 21.

J6O871 The endiess roller 92% may be cut by the fly-away saw I7, into lengihs afier i has

sufliciently set. The fly-away saw 27 may be used {0 cut endless roller 929 into puint-rolier
lengths ready for finishing, or more typically nte sticks 928 of a fixed length, such as 8357, that
may be firther out and finished into palnrroliers.

{BUBE] It iy within the scope of the lovention © apply the adhesive layer 23 to the outer surfuce
of the wmner strip 23, the Inner smooth or fruprinted surface of the composite cover material 817,

or simultaneously 10 the smooth or imprinted Inner swrface of the composite cover material 817

and the owter surface of the nner sirip 23, in any event, such thal the adhesive fayer 25 i

sandwiched between the inner strip 23 and the composite cover material 817.
0891 In an embodiment, the head 24 ig & dic head, and the adbesive layer 23 is predomunanty

opvlene. An extruder {not shown} forces the thermoplastie through the

head 24, thereby dispensing & molten adhesive laver 28
- 2 &

[0898] The present invention creates 8 laminated paint voller from a single stip of

polyprepylene 23 {or made predominantly of polypropylene), a single strip of composite cover

material 817, and 2 single die hesd 24 that produoey a faver of adhesive materdal Z35 that i

approximately as wide the width of the laner strip 23, The simple manufacuring line produces a
lamninated paint rofler, with a low hoop force, shich does not suffer from betng out of round at it

ends after being finished and cut. The lower hoop force can bo deroonstraied by sliciog the a
finished laminated paint roller lengthwise, and observing that it doss not tend o open flat; but

rather tends to keep s round shape as would an extruded plastic tabe.

~

J0891] In an embodiment: the inner strip 23 has & widdh of 2 3% inches, and a thicknsss of

SERDE

between about 3,010 and 0.0307 the composite cover material 817 has approximately the same

3
¥

thickness, not counting the pile height, and a width of 2 7/ inches: and the adhesive layer may be

)

between 0.0 inches and §.030 inches. Thicknesses selected frowm the higher values i these

ranges will provide paint roflers that have a more rigid feel, while thicknesses selected from the

19
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lower values in the ranges ¥

of the mvention 1o independently select cach of the

and thickness of the inner strip 23, and the width, norepile thickness and pile

compostie cover material 817 may be tho

roller. For example, a typica

vilt provide a paint voller

ISE

al high guality laminated ro

thicknesses

75-wall can be manufactured with the following mserials:

from these ranges.

Her having a

PCT/US2009/042143

that has a softer feel. It iy within #

¢ that are appropriate for manutactare of the

1.5 inchk diameter core and a

Widih Non-pile Thickness | Pile Thickness
Inner Surip 23500 025" MiA
| Adbesive Layer 27500 $.0207 NiA
Composife Cov ver matesial RV .8135 Desired Pile
{H692] As used herein, the ferm Mwall” or "mil" means thickness in thousw

Such widihs and thickness and the methods of

i the at almost finite variation 18 possi

FE893) 1tis prese

commeraially aceeptable vollers

following combinationy of materials:

having 8

1.5-inch dismetler core manuiaotured v

determining them will be

ble depending upon the characteristios o

> appavent o on

\" *‘itﬁ

ently belioved that the lamination process of the present invention will produce

aed

Width

Non~pile Thiclness

Pile Thickness

inner Sirip 27500 G005 Ni&
Adhesive Laver 27500 g.410" WA

[
&0
]

{omposite cover material

{} {}i‘ £

Diesired Bile

[0854] or

Width

Noreptls Thickness

Pile Thickness

Tnuer Sirip 2750 80107 WA
Adhesive Laver 2758 {200 N/&

24

The widih

thickness o

sncdihs of an wmoh

with any of the
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Compasite cover material T 3475" xRS Besired Biis
(B09S] or

Widih Non-pile Thickness | Pile Thickness
Inner Strip 27350 8.018" NIA
Adhesive Layer 2,750m RIS N/&
Compostie cover material 28757 0107 ' Desired Pile

{8098} Variations of this type with respect 1o the pressut invention will be appareni to one
skilled in the axt.  The amount of adhestve required is sxpested to be less than may be reguired
in a process bonding a polypropylene strip o cover matorial such as moterial 802 {Figure 1, o
seqy  This is expected because the adbesive layer bonds enly two smooth {or uniform) non-
porous layers rather than a soaooth javer with a porous material,

B897! In snother embodiment (not showny, the composite cover material 817 can be directly
fod Srom a machine producing it (e.g., the appangius 8018 in Figure 4) into & paint rolier

< o~

manufactoring apparatus 900 for making laminated paint rellers. 1t Is within the scope of the

3%

54

~
I
;

invention 1o combine muitiple composite cover material 817 swips, such as, for example, usinyg

T a
fly-away to cutler 0 cul the coreposite vover naterial 817 into fixed-length sections, and using o
fastening means o attach the ends of such fixed-lengih sections as the composite cover matarfal

817 iz consumed by the manufacturing of paint rollers using a paint roller manvizciwing

apparatus 00, In this manner, depending on the relative speed of the paint roller mannfacturing
apparatus B00, the machine producing the compogite cover sheet 815 (see Figure 43, the
manufactwed width of compostie cover sheet 815 {sge Figuwre 4} and the desired widih of

s

compostte cover material 817 {see Figure 4), multiple paint roller munmfaeiiring apparatt 00 can
he supplied o one apparatus SO1R making composile cover material 817,
[O898] Finwe 13 shows s disgrammatic representation of an apparatus 550 sultable for wmaking

laminated paint rollers in accordance with an embodiment of the invention. In an swbodiment,
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the apparatis comprises a first adbesive applcator 309 having a feeder and ao adhesive supply

{not showa), rollees 838G, 880 and a cutter 816, The composite cover material 817 s formed

3

using a supply of pile maerial 802, having 3 pile side snd a fabrie side, and saitable for use

manufacturing a paint roller cover. The pile material G2 is 1aid flat for processing. The ma

802 may be sheared (not shown) on the pile side t0 sttain & desired pile height prior f0 processing
by the machine 930, The material 802 can be in any convenient widih, In an ombodiment,
material 8U2 has a width of approximately 337

10899] In an embodiment, an adbesive layer 820 is applied to the fabric side of the material 302
by the adhesive applicator 809, The adhesive supply (ot shown) supphes the adbesive 1w the

~

apphcator 809 by g feeder {not shown). In an embodiment, the adbesive s made predominantly
sutirely from polypropylene resin, the adbesive applicator may be an extruder comprising &

e head 808,

hy

{BEI60] After the adhesive layver 820 is applied to the fabric side of the material 802, a

compressive foree wrging the adbesive layer and the material 802 together is tmparted by rollers

{80, 881, The upper roller 880 smoothes andior imprings the exterior surface of the adhesive

laver forming a smoothed or imprinted laver 831, The thus-fopmed composite sheet material is

then permitied to o00l and set. Such couling and seiting can be fustened by a cooling systemn

{not shown) which can impart cooling 1o the combined sheet material 815 by any method,
Lnding, without lmitation, & cooled roller or the flow of ool air or other gas or fluids, Tnan

embodiment, the adhesive layer 820 comprises predominmnly ot entively polypropyiens. The

4

fibers in the material 802 are Auther held in plage by the adhesive faver 828 afler o has cooled
and set

¥

{60191} Bither befbre or afler the applied adhesive layer 820 is completely set, the

composite sheet material 815 i advaneed toward 8 cutter 816, The cutter 816 is used to cut the

composite sheet material into strips of composite cover material 817 having & pile side and a

o

smoath and/or Imprinted side predominanty or entirely made of pelyp In an

,:;
o
ko3
P
i
3]
sl
[

d
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smbodimpent, the strips of composite cover material are each approximately 3 '/ inches wide

corresponding 1o a width of a cover strip that may be then used to manufactare patat rollers.

mches wide are formed from a width of approvimately 327 of the material 802, This width
allows for a relatively sooadl arvownd of waste on each side of the composite sheet wmatesial 815 as
it i3 out by the cutter 816 and thereby becomes composite cover material 817,
De1a3] Although the composite cover material 813, or the strips of compeosite cover
material 817 could be spooled and cut (not shown) for transportation fo apother site or another
machine performing a wanufacturing process for lamdnated paint rollers i accordance with the
present invention, in an embodiment, the composite cover material 817 15 fed divectly 0 &
mandrel 21, Housing 22 supports the mandrel 21, A cooler {not shown) can be used o cool the
f. Im an embodiment, an inner siip 23 {5 made fom oy predeminantly made frow
polypropyiene. The inner sitp 23 is feed about o the mandrel 21 so § windds haboally.
88184} The head 24 provides a laver of adhesive material 25 from a source of such
naterial (not shown), The laver of adhesive material 25 is prefesably polypropylens oy made
predominately from polypropyvlens.  The polypropylens material is preferably supplied by an
wcruder (nof shown) 1o head 24 that 15 a e
{6H188] In an embodiment & single head 24 dispenses a layer of adhesive matesial 25 o
the outer surfaes of Inner strip 23 as # rotates around the mandrel 21, Although the width of the
laver of adhesive material may be varied, in an embodiment, the widih the layer of adhesive
material 2 suld substaniially cover the outer sueface of the inner strip 210 The widih of the
fayer of adhesive material 25, however, mav not completely cover the cuter swrface of the nner

strip 21, or may i an embodiment be safficient to provide excess adbesive over the amount

vequired o completely cover the outer surfher of fmer steip 21, The strip of composite cover

material €17 i3 advanced from the cutter 818 toward, and then abowt the mandre! 21 outside of

she inngy strip 23 and the kayer of adhesive material 35,

oy

ey

wr

o
3
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{80196} The edpes of the composite cover material 817 way be offSet fom the edges of

the faner sirip 23 az the two are advanced slong the mandrel 210 I s belioved that the o stronger

T

=

preduct is yielded from having an offset bebween the edge of the compostie cover material 817

o . 3

andd the edge of the inner sirip 23, An offset of betwesn about one-guarter {as showry) and three-

guavters of the width of the Inoser stip 23 te found 1o achieve acceptable results. Good results are
achieved by having an offset of zbout ope-half of the width of the inner strip 23.

168187 Prior i the hardening and sefiing of the loyer of adhesive watertal 25, an
inwardly compressive force applicos pressure to the owter surface of the compesite cover material

817, imparting inward forces on the component parts, thus laminating the composiie cover

material 817 and the inper steip 21 as the adhesive layer 235 sefs. The continuous rolior 929 13

thereby formed about the mandrel 21
B 108] In an embodiment, the nwardly compressive force i a helical belt system

formed from roflers 28a, 28b, and & bell 28, In addition to compressing the component pasts and
forming the roller, ihe belt 28 advances the thus-formed endless roller 929 along the mandrel 21
and continvously rotaies the endless roller, thersby alse advaneing the tmer strip 23 and the
composite cover muaterial 817 around and downstream on the mandrel 817,

1681851 The endless miler 929 may be out by the flv-away saw 27, into lengths atter &t

has sufficiently set. The fiy-awgy saw 27 may be usad to cut endless roller 929 indo paint-roller

sized lengths ready for finishing, or more typically into sticks ¥36 of a fixed fength, such as 837,
that may be Dethwr eut and fintshed e pamt-rotiers.
{60114] It is within the scope of the wvention to apply the adhesive layer 25 {o the suter

surface of the inner strip 23 (shown), the inner surface of the composite cover material 817 ne
shown, or simulianecnsty © the nner surface of the composite cover material 817 and e ower
surface of the inner strip 23, in any event, such that the adbesive laver 25 is sadwiched between

the nner siglp 23 and the composite cover matenal 817,

"

ISR Figure 14 shows a dlagrammatic representation of an apparatus 410 saitable for

&3

making lowinated paint rollers in secordance with another embodiment of the invention.

N
&
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Housing 22 supports mandrel 21, A cooler (not shown) can be vsed to cool the mandvel 210 In

an embodiment, fnner strip 23 {s feed about a the mandrel 21, so it winds helieally, A lubricant

1]

snch as 3% mineral oil may be applied to the inner surface of the inmer strip 23 prior 1o winding

W3

-~

on the wandre! 21, Second strip 423 is foed about a the nuandrel 21 and inner steip 23, so it wingds

helically, and In offset relation

et

o inner strip 23,

#9112

Vurrrd
i

The head 424 provides a laver of adhesive material 425 from g sowse of such

material (wol shown}, the adhesive material 423 pretferably s or comprises predominately

~

polypropyiene. The source of adhesive material 423 15 preforably an extruder, but may be any

T

sonrce of adhesive material inwheling o melter. The head 424 way be any type of head

apprepriate for providing adbesive material 423 from the sowrce, such as a nowzle or a die.

(%

Where the sowee of the adhesive maierial 425 15 an oxtruder, the head 424 s proferably a die,

{08113] In an embodiment a single bead 424 supplies an adhesive layer 423 1o the outer

X

1

surface of portions of two adjacent winds of Iuner steip 23 and to all or substamially sl of one

~

wind of second strip 423 as they rotate (helically) around the muandrel 31, The width of the

adhesive Javer may be varied, thus, in an embodiment, the width the adhesive layer 425 should

o~

substantially cover the outer surface of the second strip 427 and should cover approximately the

-

same width on the onier surface of inner strip 23, albelt on two adjacent winds of inner sirip 23

The widih of the adhestve layer 423, however, may be safficient to cover, or may resull in

~ o

some excess adhesive pver the amount requited to completely cover the ouwter swfaces of the
strips 23, 423 as discussed. A strip of composite cover material 317 having & pon-porous

hacking ¢ advanced about the mandrel 21 cutside of the second strip 423 and adhesive layer 425,

in an embodiment, the generally non-porous backing of the coraposite cover material Is made of,

or made predominantly of, polypropylene. In an embodiment, the backing of the composite
cover material 817 the may be generally smeoth or may have a uniform imprint thereon,

v

f807 14} The edges of the composiie cover material $17 may be offset from the edges of
the second strip 423 as they ave advanced (helically) along the mandrel 21, 1t is believed that the

.

& stronger product iz vielded from having an offset between the odges of the non-porous layers,
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i

¥

2

., the compesite cover material 817, the inner strip 23 and the second suip 423, An offset of

s

retween ghont one-quarter and three-quarters of the width of the ioner strip 23 8 found
achieve scceptable results. Good resalts can be achieved by having an offset of abowt one-third of

L.

the width of the tnmer strip 23 bebween cach of the afvrementioned non-porons layers.

{R8LES] Prior to the hardeming and setting of the adhesive material 428, an inwardly
eornpressive foree applies mressure o the outer swrface of the composite cover material 817,

imparting inward forces on the component party, thus laminating the composite cover material

ctg, The continnous

U)
x

817, the second strip 243 and the inner sirip 23 as the adhesive laver 423

roller 20 s thereby formed about the mandrel 21
L REY In an embodiment, the wwardly compressive force is s helical belt sysiem

P "\

formed from rollers 28a, 28Y, and # belt 28, In addition o compressing the component parts and

- \

forming the roller, the bell 28 advances the thus-formed endless roller 20 along the mandret 21
and continuously rotates the endless roller, thereby alze advancing the sirips 23, 423 and the
composite sover material $17 around and downstreant on the mandrel 21,

{6117} The endless roffer 20 may be cut by the Hyv-away saw 27, into lengths after 18 hag

-~
H

sulficlently set. The flyv-away saw 27 may be used to cut ondless roller 20 tote paintroller sized
lengths ready for fimishing, or more typically into sticks of & fixed length, such as 637, that may

be fwther ool and firushed into pant-rollers

{BH1 18] 1t is possible, without departing from the invention, 10 use more than one head o
deposit the layer of sdbesive material 25 between the composiie cover wmaterial 817 and the
second sirip 423, and between the second strip 423 and the inper strip 23, Regardiess of the

3

width or number of heads, In prder o produce a guality laminated continmous roller, prossure
must be applisd inwardly upon the composite cover material 17 before the layer of

polvpropyiens is permitted 10 harden and set,

88114 A benefit of certain embodiments of the instant invention is that a laminated
roller can be produced using a navrow head and one stip and a composite cover material with a

non-poreus backing, and muore specifically, with one nonsporons polvpropylene sisip and one

N

26
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strig of & composite cover material having a son-porous backing., U is expected that such a
process will be essy and cost efficient 10 operate, and will likely be able fo produce rollers
guickly. Another benefit of cortain smbodiments of the peesent invention is that ¥ can create &
faminated paint roller using a narrow bead and cne strip and 2 composite cover material with a

nop-porous backing without the rollers bedng out-ofiround at #s edges when they are finished and

{68128) A benefit of certain cmbodiments of the instant invention s that it can oreate a

high guality lominated roller by using a single hewd, two thin sirips of polypr pw se and a

composite cover material with a non-porous backing.

ey The above embodiments and preferences are lustrative of the present nvention.
It ie neither necessary, nor intended for this patent to outline or define every possible

combination or smbodiment. The mvenior has disclosed sufficient information o permtl oo
skilled in the @t io pa at least one embodiment of the nvention, and has disclosed the ways
the inventor now believes are the best ways to practive the invention. The sbove deseription and
drawings are merely Ulusteative of the present invention and that changes in components,

11 from the scope of the present lnvention a8

Rt

structure and procedwe are posaible without departin

defined @ the following claims.

ek
~ed
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{0231 What 1s claimed i3

1. A method of making o lanuinated patat roller comprising the steps off

elically winding a sirip of polypropylene material around a mandrel 50 as to fonm a helizally

woumnd sirip, the sirip having an owter sieface;
advancing the wound sirip along the mandeel;
applying a faver of polypropyiene adiesive oo an outer surface of the wound strip: and

wrapping a sivip of composite cover materiad about the wound stop and over the layer of
adhesive, the compuosife cover material having an fnner surface and an outer surface, the

outer surface comprising & ;ﬁi and the inner surface comprising a smooth, non-porous

R

~

layer of polyprapylene; and

)

applying & {:i_}mpi‘ﬁﬁ\‘si ve foree from without the compaostie cover matertal 10 wrge the

coniposite gover material, the laver of adhesive and strip of polypropylene material
ingether, thereby laminating the fnner surfawe of the corapesite cover material 1o the outer

A~ o~

surface of the strip,

9]

A method of making a composite cover material comprising the steps oft

advancing & fiest width of pile material, the pile material having a pile side and o Tabrie

hacking, wherein the tabric backing is porous, and has intorstitial spaces or gaps therein;

applying an adhesive laver comprising predonminantly polypropylene o the fabric backing of

the a pile material;

v

sllowing the adhesive layer to set o form a composite sheet material baving a pile sideand a

p

son-porous hacks

¥
3

longitudinally cutting the composite sheet material to form one or maore sinps of composite
cover material in a second width, the formed camposite cover material having an irmer
surface and an outer surface, the outer surface comprising @ pile, and the inner surface
comprising a non-porous kaver bonded thereto.

3. The method of making o composiie cover materdal clatmed in claim 2, further comprising

the step of applyving heat w the adbhesive layer aftor the adbesive layer has been apphied o the

fabric backing, thereby at least partially smoothing an oxposed surfave of the adbesive fayer,
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4. The method of making & composite cover matenial claimed in elaim 2, forther comprising
the step of applying 2 compressive force vrging the adhestve layer toward the pile material,
- thereby cansing 8t least some of the adbesive layer to il an interstitial space or gap in the fibro

backing of the pile material.

5. The method of making & composite cover material claimed In claim 4, wherein the step of
applying @ compressive fores is performed using a voller, and the roller smoothes the adhesiv

layer as il applies the compressive foree,

~

6. The methoed of making a composite cover material elatmed in olaim 4, whereln the step of
spplving & compressive foree is performed using a rolier, and the roler Inprints & pattern on the

adhesive layer as it applies the compressive force.

7.

A method of making a composite cover material for use In manudactneing paint rollers

comprising the steps of!

providing s width of pile fabric having o pile side and sn underside
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applying a layer of polypropylene on the underside of the advancing widih of pile fabric so

that the layer of puh’pmgwims: has a bottom side that s v contact with the waderside of

" 3

the advancing fabrie and a top side that s ag coniset with the advanoing falyie, the

,\4

{ayer of polypropyiens being in molten form when it {s applied;

applying a compressive foree to the fop side of the layer of pelymropylene before the layer of

3

polypropyiene hardeny and \cis ter simonth the top side of layer of polypropylene, and to

=

urge the laver of polvpropylene and the second side of the pile matenial together, thereby

&

’

forming a composite sheet piaterial having a smooth side and & pile side, and wherein the

v,”

pile is held fast on the fabric and the fabwic iz st or handling;

-

cuiting the width of composite sheet material once the Jayer of polypropylens 1s no longer in

b

molten form, thereby forming s composite cover matertal bavivg o smooth side and a pile

sade.
8, The methed of making 8 conposite cover materiyd ax claimed o claim 7 whersin the pile

.

wmaterial is a kgt material.

9



WO 2010/126502

9. Theme

material is & woven material.

10, The;

cthod of making 8 composite

method of making a o

PCT/US2009/042143

cover material as claimed in olaim 7 wheress the pile

mposite cever material as claimed in claim 7 wherein the pile

.

material iz a microfiber muterial

i1, The mothod of making & conposite

o

~d

cover material as clanmed i elaim 7 wherein the

commpressive force is applied by a voller,

o e
13, Hhen

COTIPIREST

<

COIPTeas ive

4. The method of making a composite

compresgive forge

nethod of making & composite cove

13, The method of making a composite cover m

is applied by a roller, and the roller incln

rmaterial as clajmed i olaim 7 whereln the

¢ force s applied by a cooled roller.

aterial as claimed in claim 7 wherein the

aree is applied by a hested roller.

cover meterial as claimed in olaime 7 wherein the

des g

sop side of the laver of polypropylene.

15, The method of making

1&. The method of
compressive foree in

imprinted {nto the

.
e

helically winding a

helically wound strip, the

advancing the wound st

appiying a

oree 18 applied by a cooled roller, and the o

“making &

top side of the

a layer of polypropylens adhesive

& composite cover material as claimed in claim 7 wherein the

soled roller includes 2 pattern that is

o the top side of the fayer of polypropylene.

composite cover materiad as claimed in claim 7 wherein the

s applicd by a roller, and the roller includes & uniform tmprint that is

fayer of polypropyiens

A method of muking a lamipated paint roller comprising the steps off

nen-perens steip of polypropylene around a mandrel so as o form a

X

2 steip havipg an ouler surlace;

-3

v along the mandrel;

onte the outer sweface of the wotnd steip; and

34

pattern that 18 imprinted o the
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wrappng a strip of composite cover material abowt the wound stelp and over the fayer of

polypropylene adhesive, the compasite cover material being formed by the steps of

providing & widih of porous pile material having s pile side and an fabric nnderside;

LYY

advancing the width of pile material with the fabric underside facing upy

applying a layer comprising predominantly polypropyisne on the fabnic undorside of

N

he advaneing width of pife material so that the layver has one side that i3 in contact

o

with the fabric underside of the advancing material and an other side that s notin
contact with the advaneing pile material, the loyer being in molten form when it i

deposited;

applying g compressive force to the other side of the faver before the layer hardens

and sets, to smooth the other side of the laver of polypropylens, and to vrge the

[

aver and the fabric underside of the pile material together, thoreby forming a

composile sheet material having 8 smooth or uniformly imprivied son-porous side

and a pile side, and wherein the pile is held fast on the compasite shegt matenial;

cutting the widih of compesite sheet munerial once the layer of polypropylens Ik no

lfonger in molten form, thereby forming a composite cover material having an
inner surface comprising a smooth or wafomly fnprinted non-porows
polypropylons side and a pile side; and

applving & compressive forne from without the composite cover material to urge the

H : - 3

composite cover material, the layer of adhesive and strip of pon-povous polypropylene
material together, thereby landrating the smooth ianer sarface of the composite cover
material to the suter surface of the non-povous poelypropylenc strip.
18, The method of making a laminaied paim roller claimed o olalm 17, whereln the steps of (3}
depositing a layer on the falwic underside of the advancing width of pile material, and (35)

applving a compressive foree o the other side of the layer, ave performed by
rolating & reller; and

depositing the laver on the rotating roller such that the layer comes i contact with, and is
compressed against, the fabric underside of the advancing width of pile material as the

pile roaterial passes beneath the rolling roller.

19, A method of making 8 laminated paint roller comprising the steps ofl
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hehcally winding an faner sirip of thenmoplastic material around & mandrel 50 a5 1o form a
helically wounsd inney sirip, the inner strip having an outer surface;
helically winding 8 second strip of thermeplastic material svound & mandrel i offset relation

1o the inner strip, so as to form a helically wound second strip, the second strip having an

moer surface and an outer surface;

advancing the wound inner and second strips along the mandrel;

appiying a laver of an adhesive comprising polypropylene onto the outer surface of the
wound e strip and the vuter surface of the wound second strip; and

wrapping a sirip of composite cover material about the wound sscond steip and over the layer

¥

of adhesive applied to the wound second strip, the compesite cover material having ap
mer surface and an outer sweface, the outer surface of the composite cover maternial
comprising a pile fabric, and the nner surface comprising a smooth generally pow-porous

backing comprising polypropylene; and

Py

applying a compressive force from without the composite cover material to wrge the
composite cover material, the laver of sdhesive and nner and szoond sirips together,

ihereby haninating the Inner surface of the composite cover wmaterial to the outer surface

of the second sivip and laminating the uner surface of the second swip to the onter surfade
of the inner strip

20, A msethod of making a Iaminated paint roller compwising the steps off

helically winding an inner strip of thermoplastic material around 2 mandrel so as to forma

helically wound inper sirip, the toner strip having an outer surtace;

helically winding a second stip of thermoplastico material arownd & mandrel iIn offset relation
1o the inner sirip, 6 a8 to form a helically wound sevond strip. the sccond strip having an
mner surface and an cuter surface;

advancing the wourd nner and second strips along the mandsel]

applying g layer of an adbwsive comprising polypropylene onfo the outer surface of the
wounsd funer sirip and the outer sweface of the wound second strip; and

wrapping g strip of composite cover material abunt the wound second strip and over the laver

o

of adhesive applisd to the wound second sirip, the composite caver material having a pile

side and a non-porogs onderaide, and being formed by the steps off

IS ]
3
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rotating & rotler;

advancing the width of povons pile material having a pile formed of fibers honeath the
eotating roller with the pile side down and with the nnderside up, the pile side
being supporied so that the underside of the pile fabrie is in contact with the

vodling rollar;

Q..
M,..

wisiting a layer of molten materiad, the molien materiad predominamly comprising
polvpropylene, on the refating roller such that the layer of molten matevial comes
in contact with, and 15 compressed against, the ynderside of the advancing witih

N

of pile material as the pile material passes bepeath the rolling roller and b

X

afore the
faver of molien material bas a chance 1o harden and set, thershy forming a

composite sheet material;

permpitting the mollen material to barden and set thereby fosming a nonporons backing

for the pile and holding pile fibers in place i the pile:

cuiting the width of composite sheet matertal once the laver of mallten matevial iz 8o

fonger {n molten form, thereby forming a composite sover material baving a non-

porgus polypropylene inner surface and an outer surfave comprising pile; and

applyving a compressive force to the composite cover material t© urge the composite cover
sasterial, the Jayer of adhesive and inner and secord sirips together, thereby laminating
the inner surface of the composite cover material o thee outer surface of the second sirip

and laminating the ey surface of the second strip 1o the outer surface of the inner sirip.

21, The method of making a laminated paint roller claimed in clabm 20, whersin the roller

sipooth, snd the noneporous polypropylens nner surface of the composiie sheet material is

22, The method of making & laminated paint roller claimed in claim 30, seherein the woller has a

pattern theretipon, and the non-porous pelypropylens inmer surface of the composite sheet

material is inprinted with the pattern.

x
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