METHODS FOR MANUFACTURING A PAINT ROLLER AND

COMPONENT PARTS THEREGFE

{98831 This apphication & a continuation-in-part of U.S. Palsn Application Ne. 12

{OB82 1 This application inclndes matovial which ia sulsjeet 1o copynight protectiom. The copyright
owner has no objection o the faesimile reproduction by anvone of the palent disclpsure, as i

se resorves all ©

appears it the Parent and Tradom

rights whatsoever,

FIELD GF THE INVENTION

'/

8837 This brveation pertadng o nwthods and apparatises for making paint mliers of the type

povros

o

used Yor applying paint to walls and the ke, More specifivally, the tovention perting (o

and apparates for making 8 composiie cover matenial for use w4 pah robler manulzcturing

at ave formed in a continuous process fromt ong or more

provess, and o making pab

BRIEF BESCRIFTION OF THE DRAWINGS

{OHD4] In the accompanyving drawings forming & part of this specification, and in which bike
e pants thronghost the same

s a side wview diagravunatic reprosentation of wn apparatus for making

an embodiment of the present invention.

compUsite cover material in accordang

-

{83861 Figure 2 13 a side view diagranimatic represeniation of another apparatus for muading
composlic oover material In aceordancs with an smbodiinent o the present fnvention
{HO87] Flgwre 3 i3 & diagrammatic top view of the appavatus for maling composile cover

fmzrammanic representation of vet another apparatus for making

composite cover mwaterial in accordarce with an embodiment of the present tyvention,



§008%Y Figure § 35 a dlagramonatic top view of the apparatus for making composite cover
materizl of Figwe 4.

stafion of sl another apparatus for wmaky

(BORL] Figwre 6 13 a side view diagranumatic roprese

compastie cover pratenial in sccordance with an embodiment of the present mvestion.

X

e [

{3811 Figwee 7 is a side view diagrammatic ropresentation of a farther apparatus for nuaking

4 ~

mposite cover material in accordancs with an embodiment of the present invention.
B8IZ] Figure 8 is o side view diagrammatic ropresentation of a sull further apparatus for

making vonipostie cover material in acoordance with an embodiment of the present invention.

< x
b <

FUBE3Y Figare 9 i1 a side view disgrammatic represeniation of another further apparatus for

ver material in gocordince with an embodiment of the present invention.

1) 1s a svde view dlagrammatic represeutation of vet ancther further apperatus {or

‘

making composite cover material in sccordance with an emboediment of the presant invention,

vaoit

FOBIS] Figure 11 is a side view diagrunmatio vepreseniation of still another fuather apparatua for

&%

making compuosite cover material in accordance with ay embodiment of the present invention.

(0016} Flgwe 12 s a dlagrammatic representation of an appamtug for making laminated paint
rolleny wsing a composite cover material w accordance with an erobodineent of the present

fure 13 s a dlagrammatic representaiion of snother apparatus for making laminated

paint rolers using » composte cover material in accurdance with an embodiment of the present

FR0181 Flgwe 14 i3 » diagramanatio represemtation of an apparatus snitable for making mnld-

laninated paint sollers asing & composite cover mugerial in accordance with an embodiment

N

of the wresent invention.



BETVAILED DESCRIPTION OF THE INVENTION AND THE PREFERRED
EMBODIMENTS

IB818] Figwre 1 shows an apparatus K41 foroting composite cover matertal 8170 In an

embodiment, the apparaes comprises an adhesive apphicator 809 that receives a supply of
adtiesive from an adhesive sopply 811 via a feeder 810, and a sitip sutter 3146

[B026] The composite cover material 817 s formed nsing a supply of pile material 802 such as
would be switable o use masofacturing a paint roller cover. The composite cover material iy
formed using & continuous supply of pile material zoch as would be suitable for use

manuiscny vaint rofler cover. Soluahle pile wateriad 802 may be used such ax the matertal

ke

that can be wanufactored osing & sbiver knitting machine such as the SX-18 avatlable Tom M

Indusiries oo, Sueh knitted pile material may be made “in the round,” and slis for use a8 3

omtinucus pile maserial, Once shit, the kndited pile maierial can be laid flat for forther provessing.

Az an allermative 1o the knifted pite material, 2 woven pile materisl may be used, such 2 woven

fted mateonial, 5 advantaged

pile materisd, while

craily more expuuaive than the kn
fibers are better focked in during the weaving process sather thaw by later appheation of an

scthesive, The knittsd or woven piie material 2 15 nsuaily sheared {not showns on the pile side to

attain & desired pile helght. As an aliermative o woven or knitted materials. 2 microtiber

may be used. T material 2 can have sny usalde width, such as widths of appresinately 327 oy

07 3 can have any

(“'r

. andd can be manufactured or sheared w a desdred pife hefght. The nusterial G2

usnhle width, for example, & widih of approximately 327 or 607 I an embodiment, the material

has a pile side (shown facing downwards) and 2 fabric side (shown facing upwards).

[ S

fO6211 In an embodiment, the material 802 is aid Sat with e piie side down and move

towards an adhesive laver 802 being disponsed from the adhesive applicator 809, A tenter (not

shown), also knewn as a temter Fame, or a simitar appraratus may be used 1o advapce the ma

BGZ. In an embodiment, the material 8302 is meved in a generally horizontal



[0622] An adhesive

1w apphoator 809

adhesive is made predominantly or entively from

volypropylens vesin, the adhesive spplicator 809 may be a dis he

> for use o extrude polypy

)». o g‘go 2

ayver 824 has been applied o the fabvic backing of the

1
i

adhesive laver 826, Afier the adhesive

material 802 they are allowed o st andfor bond together. The setting of the adbestve fayer

andfur the bonding betsvesn the adhesive layer 820 aund the fabric backing of material 802 way be

affected by control of the environment (2.g., the gpplication of heating or cooling, or mherwise}

after the adhesive 830 is dispensed from the apphioator 809 but before it has set fully. RS within

Cthe inveniion 1o permibt the seiting of the adbesive Jayer 820 and His bonding & the

AL 3

msizrial 302 through the wse of environmental intervention sty mechanical intersontion,

N

F0023] In an cmbediment, a polvpropylone adhesive layer 820 1s applied o the fbric backing
of the material 802 in » molen, or ab least pagtially lignefied state, For the puepose of this
document, the term polypropyiene is not intended 10 reguire that the adhesive, strip or othex

material be made solely of polyvpropyiene, that it is made predominamly from polypropylene, and

by

s

v be desirable. I an cambodiment,

3

cantain some or o substantial porfion of additives as

P
o]
)
i
i
(“ J

after #s application o the fabric backing of the material 802, the molten polypropylens adhesive

e fabwic backing of the material ROZ befors

setting, thus integrating the adhesive layer 820 with the material 802, and fenting a composie

Stz £ 25N

The thusly formed compeosite sheet material ¢

o

807 absent the integrated muaterialy fom the adhesive

{n an embodiment, the fbors of the

of the composite sheet material 813 are locked in place by the nfegrated materials from the

{68241 After ty application to the fubric backing of the matenial 882, the molten poly

adhesive faver 802 can set with an even or smooth the sxposed surface as i forms ¢

4

~



{89287 The compesite sheet muaterial 815 s advaneed across cutter 816 w0

coniposite cover muaterial 817 Ip a desired width, The strips of composite sheel material 815 do

nof nesd 10 be ot 10 equal widths, Tt s within the scope of this invention 1o cut differing width

.

posite cover maierial 817 from a single composite sheet wateriad 815, for example, by

varying the spacing of the eatting edges of the cutter 816,

Lo

168261 In an ombodiment, the sirips of composite cover material 817 sach have a width of
approximately 2 7y inches, corresponding 1o a width of cover material thal may typieally be nsed
to manufacture paiid rollers. The compeosite cover material 81
it can be wansported for use @ another site or on ancther machine performing a confinnous
masm{achring process for laminated paint rollers. n another erabodiment, the composiie cove

material may be feed shrectly to an apparatus that vses the maferial in formuing lamivated paint

rollers.  Where the composite cover material is spooled, it may be desirable o spooi i

composite cover material 817 while {r s st warm and pliable, allermatively, i may be desirable

-
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4

to enwwre that the compasite cover matertal €17 1s fully vooled {1, not warm and pliable
it is spooled.

eight prior 1o the

{the composite

P

the waterisl SU23 way make

sheet matertal $15 or composiie cover material 817 (as compared

w process of sheaning 0 @ desived pile height sasier
{89281 Figare 2 shows an apparatus 8014 for forming compesite cover material 817, Inan

thesive applicator 309, an enviremmental control 807

iy
jo)
o
e
feeced

embediment, the appuruius comprives w

o

The adhesive applicater 809 receives o supply of adbestve from an

{00291 Composiie cover material $§17 iz fonmed using o supply of pile material 802 such as
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as » paint rolfer, aud in an ewbodiment may de knitted or woven pterial, The material

802 can have any wsabde width. for example, 8 width of approximately 32 imches, v of

approimately 80 inches, (o oan ewbodiment, the material has a pile side {shown facing

cing downwards).

{8038] In sn ambodimens, the wateria] 302 i3 laid flat with 113 pile side down and woved

towards an adhesive layer 802 being ih

nensed from the adhesive applicator 804, A tenter {not

shown} o s similay apparatus may be used to advauce the matenal 802, In an embodiment, the

saaterial BOR 13 moved (o a generally hovizemal d fon with the pile side down,

‘:(‘

{89331 An adbesive layer 820 i dispensed from the adbesive applicator 8309 onto the fab

backing of the material 862 The adhesive supply 811 supplies the adhesive to the applicator 809

via a feeder 810 in an embodiment, the adhssive is made predominantly or endieely from

by

polyprovviene resin, the adhesive applicator 809 may be a die head and the supply 811 and

feader $i0 are parts of an extuder switable for nse to extrude polvpropylene rosin into the

adhesive faver §20. Onee the adhesive faver 820 has begr spplied 1o the fabric backing ot the

s hond wogether

material 802 they are allowed tw set and

FOU32T The selting of the adhesive laver andfor the bonding between the adbesive layer 820 and

the fabric backing of material 802 may be affected by control of the euvironment (2.

application of hesling or covling, or otherwise} afier the adbestve 820 i dispensed frow the
applicator 809 but before it has sot fadly. It i3 within the scope of the tovertion o permit the

o 820 and its bonding o the material 802 through the wee of

(08331 1o ap embodimest. afler the application of the adbesive fayer 820 the material 312 can

5 . sy L N 1§ J atoveal ¥18 0 Tha
envirorunenal controt 847 az it forms the composite sheet mawrial 815, The

envirermnental control RO7 may be used 1o affect the bond, or the quality v vonplatensss of the

bond, between the adhesive laver 820 ro the underlving material 802, and ald in integrating the

w

adhesive layer 820 with the mg

(o)



FHO34] In en embodiment using an envirenmental control 807, the control 807 may employ the

spplicaiion of heat, wiich may even o srronth the exposed surface of the adhesive layer 820,

{00358] In an ewbodiment using an envirenmenta! contro! 807, the control 807 may eniploy the

application of hewl, which way pennit the adhesive in the adhestve layer 820 10 better {il}
terstitial spaces or gaps within the material 802,
{88361 In an embodiment vsing s covivonmental control 807, the conwol 807 may ewploy the

application of heat, which may allow mwore contact between the adhesive i the adh

and the fTbary nuding wp the pile In the material 802, thereby locking Ghery i place in the pile ag

JOB37Y In an embodinment using an enviremnental conirel 807, the conteo] 807 may cmploy the

application of beat, which can provide the ability 1o cornral the speed at which the adhesive sels

avd creates the composite shoot material 815,

wrired 807 may smploy

o=
O
m

{B038] In ancther ombodimont using an environmental control 807, ¢

cooling, such cooling can husten the hardening or sefting of the adhiesive tayer B2

/h

B39

It is within the scope of the invention © employ an envieonmental control 807 that

nrod

utilizes both the application of heat and the application of cold, sevialimy, I any order, and

without limitation on the munber of applications or the lewperature of a specific application,

N

tiony of both heat and

e
11

ing, multiple applications of heat or cooling, or combing

heat, coo

cooling may achieve, among other things, one or more of the fullowing: (i evening or smonthing

ive laver 820 to provide a generally unifornm nop-porous

Bace v f .
ace of the

~

backing: (1) pereiting the adhesive in the adhesive laver 20 to better (3 Intersntial spaces o

TR

gaps within the material 303; andfor (il

ing wove contact between the adhesive in the

adhesive Jayer and the fibers malking up the pile in the maerial 802; Gv) locking fibers in the pile

i place as the adhesive sets) andfor (v hasten or lengthening the hardening or setting of the

G bl

adhesive laver 820,

> vy

{0401 Whether or not an enwirorstsnial comrad 807 is emploved. the composite

- .

¥13 Is advanced across cufter $18 1o form compostic cover material 817, As discussed above, the

s
s



cutfer 18 may b used o cut the composite sheet material 813 into strips of composiie covay

witerial 817 in a desired width, The swips of composiie sheet material 815 do nof need 10 be cut

i$)

woegpal widths, 11 i within the scope of thiy Invention 1o ouf differing width composite cover

o

- exampls, by varving the spacing of

1817 from 2 single composite sheet material

the cuiter §16.

the qutting edges o
{80411 In an swhbodimens, the sirips of composite cover material 817 cach have 8 width of

approximately 2 7y inches, comvesponding 1o a width of cover material that nay typieally be nsed

o manuiactee paint rollors, As discus:s bove, composite cover material 817 may be spooled

aned cut for transpost, or feed directly 1 an apparatns that uses the matevial in forming kuninated

sy by

saint rollers. The compeosite cover material 817 may be spocied while it iy still warm and pliable,

die on matertal 802 has sot been sheared to the destred heighl prior @ the
iesive taver 820, a pile putter (8ot showas) can be use 1o sheay the composiie

3 or the composite cover reaterial 317,

hows 2 top view is shown of an apparatos 801A for mannlrchwrmg the

<

commposite cover material 817 in accordance with sn embodiment of the Invention, The adbasive
gpplicaior 802 apphies an adhesive layver 820 1o the material 47 &3 the materis! s advanced. In
an ombodiment, the material 802 may be fzd into the apparatus G114 directly as it ¥
manafactured, o from pre-manufactured Jengths.

08441 In the embodiment shown in Figure 3, the Bibde-backed pile meterial 802 aprookinuely

ped

327 wide & advanted. A polypropyione athesive laver 820, which starts wider st the applicator

BOS s nawrowed a5 it 15 pulied alpng by the advancing maw 02, Whare the adbesive layer

820 makes vontzel with the material 802, 1t may be between 31

PNT

2 passed through envirommental contral 807, Smonth composite

¢ epvironruenial control 807 and iz separsied wdo eleven
3 Y i wwide Ty . blades can b
17, each being 2 47 wide. Twelve separate blades can be

act, and two small waste strips 3

used i the cutter 816 to form the eleven strips of 2

8



{88487 Varying the width of the material 802 is within the scope of the fnvention, tws, in

shenms,

sial 802 can be approximately 607 wide, and narrowed wid

another embodiment, the
adhesive fayer 820 where it contacts Ye material 802 18 hevween 5757 and 607 wide. Usiy

or cutter 16, twenty sirips of 277 compostie oover
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material cart be made, As above, two sadd waste steips 31 will regeil

fe unly two differcut examples are presented, any desired width of nuaterial 802 may
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he used. Where the adhesive laver §20

omprises polypropylene, and where the applicator 809 5

-
[

an extruder, one Hodting factor on the width of tho material 802 used i3 the capabilities of the

extracder. B iy, however, within the scope of the nvention 1o use multiple swiruders @ apply

nultiple, non-overiapping adhesive tavers 802 on the wmaterial 842,

{8047) Figure 4 shows an apparatus $811 for forming the composite cover muterial 817, Inan

mbodiment, the apparaius comprises an adhesive applicator 309 fod frony & feeder (not shown)
which gets g supply of adbesive from an adbesive supply (pot shown),  An advancing material
802 s deposited by an applicator 809 onto = roller 888, and nuns betweers the roller 880 and &

frame 890 having a flat portion. The roller 880 may be urged toward the frame 890 by a spring

other means that will be apparent io persons skitled i the art

;,n
o

3
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material 817 1 formed wing o supp

HO48] Composite

=

would be suitable for use manufacturing a paint rellor eover, The matavial |

for use ag a paint rolier, and in an ewbodimend may be Eanftted o woven mateniall The mwatecial

mple, a width of approximately 32 inches, or of

gpproximately 60 inches. In an owbodiment, the material has a pide side (shown facing
uprwards? and a fabric side Ghown Facing dowawards).
(66497 In an embodiment, the materiad § o frante ROD sach as a tenier frame

with s pile side down, and moved towards the roller: an adhesive layer 82€
the adhesive gpplicator 809, The fravse or @ sinilar apparatus may be wsed to advanwe the
material 802 The adbesive layer may be any operable thickness. In an embodiment, the

adhesive Iaver 828 is between $.010 and G.0287 in thickness.



T 0

FRBSBT Ounee the adbesive layer 820 dispensed from the applicvator 809 coutacts the

roller 888, 1
travels along on the ouiside of the soller wantl 13 sandwiched between the rolier 880 and the

material 802, The positioning snd angular evientation of the applicator 8U% may be varied, Inan

*

wodineay, the applicator i3 angled bevween 30 degrees wnd 60 degrees from vertieal and

TR
ey

57

I8}

posittontd within inches of the middle of the roller 8800 In another embodiment the app

809 s within 30 degrees (¥4 of vertical, and is positioned to dispense adhesive sueh that the

first wudes contact on the upper half of the rller 880, ln yot ancther

zomtal and & positioned 0

contact on the bower hall
roller 880, Variations in the augnlir orientation of the applicator 809, and s distanwe from and

: scope of the invention, and will be aspparent {o one

¥

skilfed w1 the wer.

(OR51] In an embodiment, the adhesive i made predominenly or entirely from polypropyiene

B

2

resin and the adhesive appiicator 809 may be & die head thal s part of m extruder suitable for wse

o extrude polypropylene resin ino the adbestve fayer 82900 In such an erobodiment, the adbesive

has a viscosity as of exits the extruder i the form of a sheet of melten polypropylens. The

refatively close to the joeatlon where the adhesive layer 803

B

[

sppicaior 809 way be placed

B

comtacts the roller §80 {as shown); alternutively, in an cmbodiment, the applicator 309 may be

-~ 3% &
sther locaton where the adhesive laver 820 contacts the roller 880

placed farther away, or at @

By

sonnar before it cortacts the material 802, or alter i contania the materiel SV Such vamation i

within the scope of this tyvention, and will be apparent to a person of skill in the art.
{88321 As the matertal 802 and the adhesive layer S20 pass between the roller 838 and the
surface of the frame 890 they are wped together. The top or roller-side of the adhesive layer 820

Y as it passed updeorneath the rojler 88

The compressive foree of the rolfer

&80 may be sufficlent o force sdhesive fnto the interstitid spaces or gaps o the fabre backing of

F
18



the muterial 802, The resuliing composite sheet material 815 may be owt by cutter 816 o form

S PPN SNOTTN S Yy et RTTF awss . . o fe 1t er
the Composite cover material 817 with a non-porows hacking.

{BES3Y The vollor 880 may be heated, Heating of the rolfer 880 may aid in B penetration of

the adhesive laver 820 o the inferstitial spaces or gaps within the material 802 as the adbes:

faver R21 passes beneath the roller 886G,

ens

¢ cooled, Cooling of the roller 880 may }

o

The roller 880 may

adhesive taver 820 or of the unifor or smooth adhesive loyer surface 851, or both, Hastening

the setting of the uniform or smooth adhesive layer surface 331 may yield a orisper imprint or a

smroother surface thercon. Bven i the roller 88§ iz cooled, the compressive force of the roller

880 way be sufficiont to foree adhesive into the interstitdal spaces ov gaps W the fabric backing of

&

the material 802, Thuy, g cooled roller may provide one or more of the following benefits:
providing a smoother or crisper surface 857; hastening the setting of the adhesive, and thus the

Cthe composite sheet material $137 improving the contact betwees the material 802 and
3¢

the adhesive used 0 forgy the adhasive fave

recn
G

he pile of the waterial 02

towed

{BOSST The roller 880 may also be oporated at ambiont temperature, and neither heated nor

cooked, Inan erbodiment, the roller 8830 is of a dlamater that will allow #t 1o adequately smoath

athed or taiform adhesive
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Iy an evsbodiment, the roller 880 hus a diameter between about 147 and 207,

i

{8036 Figure 3 shows a fop view of the apparatns 8018, The material 802 advances avress

frame 890 {not showr, The spplcator 809 dispenses an adhesive laver (not show) o the upper

surface of the material 842 he adhesive kever thereupon are passed

beneath g roller 880 which i The top or roller-side of the
adhesive faver §20 may be smoothed or eniformly imprinted as it passed undemeath the roiler

8]0 forrning a umifonm or smooth adhwsive layer surface 851 while the compreasive force of the

reller 3¢ may be asfficiont W force adhesive into the interstitial apaces or gaps i the fabric

bed

o
[



s

backing of the material § The resulting coraposite sheet matenal €135 may be owt by outier

{16 1o tom the composite cover material 817 with a non-porous backing.

pal

FOU3TY Figwe 6 shows an apparatus 801 that is 2 variation on the appavatus SHIB showa in

Figures 4 and 5. More specifivally, apparates S0 additionally includes voller €81, that acts,
together with roller 881, t tmpart & compressive force between the material 802 and the adhesive

fayer 820, The roller is shown i a mndifled frame 891 that allows for the rollors 380, 881 to act

wpether roflers as the material RO2 and adhesive layver 820 pass heneath the vpper volfer 380,

[OB38] As discussed above with respect to the roller 830, the roller 881 can be heated or covle

It ia thus possible o stmultaneously heat or cool the rollers 88G, 881, ftis also possible fo heato

i
L«

cool onw of the roflers, or 10 heat one of the roliers, while cooling the other,

y-w

{08397 In an embodiment, the npper roller 880 is cocled while the fower roller 881 is heated.

Cooling the upper rofler 880 may provide one or more of the bllowing benefits
f

smoother or oxisper surface 831 hastening the seiting of the adhesive, and thus the forming of the

2 angd the adbesive

wu

composite sheet malerial 15 mproving the contact between the material &4

vy

used to form the adbesive layer $20; and holding in place of the fibers comprising the pile of the

v,‘-;

material 8

ing the lower rollor 881 may abd i the penetratton of the adhesive

il spaces or gaps within the material 802 as the adhesive layer §20 passes
ghowve the vollor 881,

{4868] Either or both of the rollers may alse be operated at ambient tempersture, and neither
heated gor cooled.

A 13 127

{08811 Moveover, i is not necessary o modify the frame 890 shown b Flaure 4 to be Hie the

ey

H

frate 891 shown in Figwee 8 to operate rollers 888, 881 In order o Xeep within the scope of the

present mvention, As will be apparent (o one of skill in the art, the rellers 8803, 881 can be

configured o be prior o, of aiter, an enmodified frame 890, The applicator 809 can be moved

iele

fela e

$O62] The roliers 880, 881 may be the same size, or of differing stzes. In an embodiment, the
g

ey R&( is of a dlameter that will allow it to adeguately amooth or unitoraly unprint the

1
H

(29



adhwsive fayer 824 to form the smoothed or aniform adhesive layver 851, In an embodine, the

£}

upper voller $80 has g diameter between abont 147 and 20% In an embodiment, the lower roller
881 is of & diameter that will penmit it to operate with the upper rollor 8800 I an smbodimeny,
the tower roller BRE has o dlameer botween about 57 and 207,

[0063] In an swbodiment, inste A enter o move the material, the rollers 880, 3318

can deive the material therebeiwesn.
[8864] Tuming now fo Figure 7, au apparstus 8610 for forming the composite sover waterixd

817 is shown. In ay embodiment, the apparatus comprises an adhesive applivator 809 fed from a

feeder (not shown} which gets & supply of adhesive from an adhesive supply (not shown) Axn

vancing material 862 rung berween a roller 880 and a surface 890 such as a st portion of 8

g
T

tonter frame. The roller 880 may be arged woward the surface 890 by & apring. by gravity ov by

othoer vacans that will e apparent © persony skilled in the ant.

{8585] An adhesive layer 820 leaves the applicator 809 and &s sandwiched between the volier
880 and the marerial 802 prior 1o, or as the material passes bencath the roller 8880 In an

ensbodiment, the sdhesive forming the adhesive laver 820 is predominantly polypropylene. The
positioning of the spplicator 809 may be varied, Where the adbesive formang the adhesive laver
824 13 polypropyiene, the epplicator SO% may be the die head of auw extruder.  In such an
embodimen, the adbesive has 8 viscosity as I exils the extnuter that forms a sheet of wgden

polypropyiene. nan embodiment, the applicator 309 may be placed at s distance o the location

where the adhesive laver conmtacts the material 807 prior 10 contacling the roller 388 {as showy)

Iy the same Gme it contacts the rofler 88G: or at another location, inchuding where
the adhesive laver 820 vontacts the roller 880 before it contacts the material 802, Suck vanaiion

iz within dw scope of this fnvention, and will be apparent 1o a person ol skill in the art.

-

88651 As the maenal 802 and the adbesive layor 830 pass con the roiler 880 snd e

surface 890 they are urgad together, The top or rellor-side of the adhesive layer 828 is smoothed

or uniformly oprimed as it passed underneath the roffer §80 forming a uniform or smoeoth

S

er 831, while the contact between the adhesive and the matertad BG2 under pressure

13




from the roller 880G permits the adhesive faver 820 o 0l mters spaces or gaps within te

(‘/

nuasterial BO2Z0 The material 802 and the uniforwy or smomb adhestve faver 831 may then be

passed beneatl a second roller 8§81 to form the resuliing composite sheet material 8153
(BO6TY Altey the material 802 with the appiied adhesive layer 820 pass between the roller 8¥0
and the swiace 8§50 forming the uniform or smooth adhesive {aver §51, the combination is then
passed baneath a second rofler 884, Ag with the first roller 88, when the combinatinn passes

s oy

beneath the second roler S84 it {8 again wged togsth The second raller §84 may alvo smooth
or maprint the wniform or swooth adhesive laver 851, and in wy event, will lmpart dovrward

prasswee upon i, which may permit the adbesive laver 820

thin the materiad 8302, The resulting composiie sheet matorial 81

814 to form the composise cover material 817 with & non-porous backing.
{8668 One or both of the rollers 880, §84 may be heated or conled, or one may be heased while

3

the other s cooled.

H ‘Q‘H}{s

{08697 Cooling one or both of the rollery 880 may provide ong or mwve of the &

73

berelits: providing a smoother exteryal sarfce or crisper Impring hastening the setling of the

psy

adbiesive, and tus hastening the forming of the composite shest matenial 815, impeoving the

holding in place of the fibers comprising the pile of the material 802, Heating the sollers 880,

844 raay aid in the posetration of the adhesive laver 820 into the fsterstitiad

naterial 802 as the adhest er 820 passes boneath the rollers 880, 884 and may permit for

better nprinting info, o smoothing of, the external surfhoe of the adhesive lay

§8781 Bither or both rollers 886, 884 may also be operated without heating or cooling.

pocon

{E871] The diameter of cach of the vollers 880, 881, aud whether cach of them are heated, or

cooled, or neither hoated nor cooled, depends upon the sp

Such variations are within the scope 0f the presoat Invention,

19972] Figure 8 shows an apparatus 801E for forming the composite cover material 817, In

smbodinet, the apparatus comprises an adhesive applicator 809 fod from a feadey (not shown)

14



winch gets o supply of adhestve from an adhesive supply (Dot shownh  An advancing mafevial

ws between sollers 880, §82, 883 and » surface 890 such as a Jat portion of o tenter frame.

Thor redboec B0 RN 3 e cnrd ceeid it wsaedinge s . e S S Yex s
The reflers 880, 882, 883 vy be urged toward the sarface 390 by a soring, by gravity or By other
means that will be apparent 1 persons skitied in the @t

on the fst roller 880, As

[BT31 An adhesive fayer 820 leaves the apphicator 809 and ¥
the fivst rollor 880 rotates, the adhestve layer 830 comes into contact with the material 802, The

positioning of the apphicator 809 may be varied. in an smbodiment where the adhesive forming

the adhesive layer 820 is polypropylene, the applicator 808 may be the die head of an extruder

In such an embodineent, the adhesive has & viscosity as 1t exits the extruder that forms a shoet of

2

vlaced above the roller 880

"

molten polvpropyions, In an embodiment, the applicator 30% may be g
such that it contacis the roller before the maderial 807 {ag shown): or st another location where i
will still make contact with the roller 8§80 before it contacls the material 02, Such vasiation 13

within the scape of this tnvontion, and will be apparent (0 a person of skill to the st
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06741 Io an enbodiment, the adhestve forming the adhesive layey
the material 802 and ihe adhesive layer 820 pasy between the rollers 880, 882, 883 and the
surface 890 they are wged together, As discussed above, each of the rollers 880, 882, 883 muy

PR

be heated or coolod, or mav be neither heatad nor cooled, Ao as discussed above, the rollery

854, RE2Z, B3 may be of the same size, or of varving size. o an erwsbodiment, the rollers 880 882,

883 are gach in the range of 14710 207 {n an embodimeny, the frst rolley 880 is in the range of

ond and third rollers 382, 883 are smatler than the first roller 883, and

147 10 207, while the sex

are in the range of 107 o 187 Sclection of the damoters and thermal chan

B

882, RE3 may he to achieve destred results.

3
3

rollers 884,

s be cut by caner $14 1o form the composite cover

{8973) The composite sheet maerial §
material 817 with a non-porous backing.
[0078]  Figure 9 shows an apparatus 301E  for Sorming the composite eover maderial 817, In

atuy comprises an adhesive applicator 809, a fendey and adbestve

an emboediment, the appa

supply (not shown), rollers 8§30 and strip cutter 816, After the adhesive layer 828 feaves the

i3



apphcator 8U9, but before it contacts the mate

80O

32, the vollers 56 smooth the adhesive laver

28 to fonm 8 smoothed adhesive fver K310 In an ombodimoent where the adhesive ig

polypropyivne, although smoothed adhestve laver 851 wmay be cooler than @ was leaving the

o X,

applicator 80%, it is still not hardened or set. Thus, after the swonthed sdbesive layer 851

contacta the watesial 802, it can harden and set forming the compasite sheef material 818, The

composite sheet material 815 may be cut by cutter 816 o form the composite cover maie
with 3 non-porius backing,

<

[O87T] Figure 10 shows an apparatus 8011 for forming the composite cover material 817, Inan

embodiment, the apparaiig comprises an adhesive applicator BO%, & feeder and an adhesive

supply (et shown), rollers 830, rollers 837 and strip cutter 316, After the adhestve tayer 820
leaves the applicator 808, but before Il contacts the matertal 802, the rollers 830 smonth the

adbesive layer 820 0 form a smoothed adbesive layer 3510 In an cwbodiment where the

adhesive i polypropylene, although smoothed adbestve layer 851 may be onoler than & was

1 not hardenad or sel Afler the smoothed adhesive faver 851

teaving apphicatlor 309, I {s g

g

comtants the material 8062, the rollers 852 apply & conpressive foree compressing the smoothed

Y <

t

adhesive layer 8571 and the matedal 802 ogether to form the composite sheet matersal 815, The
e 832 may alee be uvsed to unifonmly imprint the swmombed adhesive layer 8310 The

composite sheet matertal 815 muay bo cut by cutter §16 o fur the composite sover muaterdal §17

with a nog-porous backing.

D781 ln an embodiment, the rollers 852 are heated 0 2 iomperatwre hotter Hwn the

toynperature of smwothed adbesive faver 831, In an ombodiment, the rellors 852 ave cooled w a

o
4
X

smperature cooler than the temperature of the smoothed adhesive layer 851 In an erabodiment,

the rollers 832 are neither beated nor covled, 1n an embodiment, ong of the roliers ¥32 i heated

{0679 Figwe 11 shows an apparatus 801G for forming the composite cover matgrial 817, In

an embodiment, the apparatug comypn an adhesive applicator 809, a Rodoer and ain adhesive

supply (not shown), three roller YO0 and steip cotter 16, After the adhesive

'&
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o
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820 leaves the applicator 80%, but before it comacts the material 802, the roller pair 8350 ruay

smocth the abesive layer 820 to form 2 smwothed adhesive laver 831, In an enmbodiment the
adhesive s predominantly polypropylene, and although smoothed adhesive lave

1

3 net hardened or st

cocler than § was when leaving applicator §
adhesive layer 851 comtacts the malerial 802, the second roller pair 832 applies a vompressive
force compressing the stooothed adbesive laver 851 and the material 802 togetber whike

sae time imparting heat @ the combination. The thud roller palr 860 thereafter applic

compressive force compressing the smocothed adhesive laver 851 amt the matevial 882 fogether,

e
73
4
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¥
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oo
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jovd
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cHeved that the hwating by rolle

wiitle it oy, at the sanw

./

or gaps within the material 802 with contacting side of the smoothed

anct that the cooling by the second cooling rollers 860 may hasten the selting

%

material B1E may be out by outer

of the smoothed adbestve laver. The resulting ©
318 1o Yo the composite cover material 817 with a nore-porous backing.

(BURDY Figwe 17 shows a diag

FANINALC epre tation of

lominated paind rollers in accordanps with an embodiment of the nvention.  For egase of

s :

discussion in this application, the rerm “downstream” refers to the divection funther glong i the

roler mamdaciuring process, oy nearer the fly-away cutter 27, while the term "opsiream” refers
to the direction savhies in the rolley manufscturing process, or {urther frow the Sy-oway catter 27,
FHURRY Housing 22 supports mandrel 21 A cooler {not shown) can be used to cool the mwandrel

in an embodiment, nner stiip 23 is feed about athe mandred 21, so 1 winds hehioally, The
resin helically as osed hereln wweans oviented sbout a wandre!l 21 50 ag w pesmit the upstream

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

sh as % moineral 0 may
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the dovwnastream edge of the preceding wing

9

be gpplied to the inner surfaes of the imer stvip 23 prioy to winding on the mandrel 21,

(U882 The head 24 provides a layver of adhesive material 28 from o snarce of sueh material (not

st . the adbasive material 23 way be polypropyiene or a wedombnantly made of

yvprapylene, The source of sdhesive material 25 may be an extruder, ot may be anothes

¥
H

vy



"

o

nr,\

" adbesive material, such as a melter. The head 24 may be any type of head appropriate for

pell

providing adhesive material 23 from the soaree, such a8 a nowde or o dle. Where the source of

y extruder, the head 34 i proforably a die,

10 the outer surface of

{B0831 [non cxbodiment a single head 24 supplies an adhesive

mner sirip 23 as { rosates aroynd the mandrel 21 Although the widih of the adhesive laver may

> 1

be varies], in an embodiment, the width the adbesive laver 238 should sehetantially cover the outer

surfee of the ey sivip 23, The width of the sdbesive layer 23, however, may not conapletely
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amount reguired to completely cover the outer surface of inner sirip 23, A strip of composite

s advanced alwnan the mandrel 21 outside of the wer strip 23 and adhesive

fayer 25, In an ewbodiment, composite cover material 817 comprises an onter surface of pile and

.

a stooth or uniformiy imprinted inmer surface or hacking made of polypropylene or & compound

predominantly made of pelypropyiene.

J80841 The edges of the composiie cover material 817 may be offet from the edges of the nne

sirip 23 as thy two wre advaneced along the mandrel 210 1t is belisved that the a stronger product

=3 from having an offset between the edge of the composite cover matertal 817 and the

B pal

is yizl

<4

edge ofthe ahout ene-quarier wid thres-quarters of the width

of the inner strip 23 s found to achisve goceptable resulta. Good resulis may be achieved by

having an offset of about one-half of the widhh of the ner strip 23,

{BO8S] Prior to the bardening and setting of the adhosive material 25, an brwardly o

force applies pressore to the outer pile swrface of the composite cover material 817, nwparting
inward forees on the component parts, thus laminating the composite cover material 817 and the

wer strip 23 as the adbestve k 2% spte, The centinuous roller 829 is thereby formed about

tve foree 18 a helteal belt evsiem fonmed fom

FHORG] In an embodiment, the inwardly cowpre
I additton @ compressing the component parts and forming the

tandrel 21 and

jw}

tvances the thus-formed endless roller 29 along the




continuonsly yolates the endless roller, thereby also advancing the fmner swin 7% and the

..,.;

compoaite cover material 817 around and downstrerany on the wandrel 2

{BO8T] The vmllesy rollor 929 may he cut by the saw 27, it lengths after #

sutticiently set. The fly-away saw 27 may be used 1o cut endless rolter 929 into padnt-ruiles
lengths veady for finishing, or more typleatly into sticks 826 of a fxed lengtly, such as 657, that

may be further cut and Hnished into paintroliers.

{BEBE] It is within the scope of the invention to apply the adhesive layer 23 to the outer surfice
of the inner strip 23, the inner smooth or irnprinted surface of the ceviposite cover material 817,
or simultanenusly 1o the smooth o imprinted inner surface of the composite cover material 817
and the owter surface of the inner sirip 23, in any event, such that the adhesive faver 23 &g
sandwiched between the taner swip 27 and the composite cover material 817

{$8891 Inn an embodiment, the head 24 s a dic head, and the adhesive laver 23 is predominantly

dypropylene. An extruder (nof shows) forces the thermoplastic through the

t

I T SR NNV S .. S
ad 24, Gorehy dispensing a molien a

{88581 The present invention oreates a lamingled pmnt roller from & single strip of

polypropylens 23 {or made predominantly of polypropylene), a single swrip of composite cover

/

raaterial €17, and a single die hesd 34 that producses a laver of adbesive matedal 235 that is

“ N

approximately as wide the width of the tnner strip 23, The simple mannfacturing line produces a

aminared paint roffer, with a low hoep force, which does not suffer from betag owt of vound atis

ends after being fnished and sur. The lower hoop force can be domonstraied by slicing the

finished laminated paint roller lepgthwise, and observing that it doeg not tend o open flat, but

rather tends to Keep it revnd shape as would an extruded plasiic tube.

{9883 In ap embodiment: the inner sirip 23 has ¢ width of 2 ¥ inches, and o thicl

between about ALY and 00367 the composite cover material 817 has approximarely the same

thickness. not counting the pile helght, and a width of 2 % fnches: and the adhesive Yayer may be

between O.010 dnches and G.0380 inches. Thicknesses selected from the higher values in these

ranges will provide paint roflers that have a mors rigid foel, while thicknesses selected from the
P 3 “

19
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lower values in the vanges will provide a paint soller ¢ rfeel IHis within the scope

of the myvention to fndependendy select cach of the thicknesses frow these ranges. The width

and thickness of the imer siip 23, and the width, non-pile thickness and pile thickness of the

composite cover material 817 may be those that ate appropriase for man
rotler. For example, @ typleal bigh quality laninated roller having g 1.5-inch diameter core and a

75-wall can be manufucitured with the following materials:

Width Won-pile

Inner Suip 27540 G2

} - -y P -
Adhesive Layer ERAIHE Q070

 Composiie cover matesial | 2.873° 0.815" Pegired Pile

{06921 As used hergin, the term “wall” or “mil

Such widths and thickness and the methods of determining them will be apparent o one af ski

o

e the arty flmost infinite vapiation is possible depending upon the characweristios of the desired

FEO93Y 1tis prosently believed that she fomination process of the present invention will producs

comimercially acceptable vollers having a 1 3-inch dismeter core manufactured with any of the

1 Pite Thickness

fnney Strip 27500 G005
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| Compasite cover material | | 2.875" GgEs" | Desired Pile

{9098} or

Widih Nop~pife Thickness | File Thickness

Inner Strip 27840 BEIES A

R S .. w AT o s o
Adbesive Layer 27EY (.18

Compestte cover material 28757 0.0187 i Desired Pile

0961 Varlatons of thiz type with regpect 1o the pressut Invention will be apparent © one

stalled i the art, The amount of adhesive required is expected o be less than may be roquired

in a process bonding a polyvoropyiene strip 10 cover material such as materilal 802 (Figwe L ¢

&

Py

seq.) This is expected because the adbesive layer bonds only two smooth {or unifonm) non-

porous layvers vather than a smooth javer with 2 porous material,

the composite cover muaterial 817 can e directly

{08971 In another cnbodiment (not showri}

fed from a machine producing it (e.g., the apparaius

ROIB i Figwre 4) Into & padnt rolker

mantacinring apparatus S00 for making faminated paint rollers. It i3 within the scope of the

invention 10 combine nuitiple composite cover material 817 swips, such as, for example, using a

3

fly-away 10 outter 10 oai the commposite vover material 817 into fixed Jenath seetions, and using &

ww

fastening means o attach the ends of such fixed-lengih sections as the composite cover material

817 i¢ consumed by the manufactoring of paint rollers using a paint roller manniachwing

apparatis 500, In this manuer, depending on sthe mlative speed of the paint roller manfaciuring

et

gure 43, the

n,

apparatus 900, the machine producing the composite cover sheet 815 (ses

B
¢

ranufsctiged width of composite cover shect 815 {see Figuwre 4) and the destred widih of

T

compealte cover material 817 {see Figure 4), multiple pajni roller mamifaoiuring apparatt 200 can

be supplied fow one apparans §01E making composite cover material 817,

{66981 Fgure 13 shows s dlagranunatic reprosentation of an apparains 934 suitable for maluny

taminated paint rollers ip accordanve with an embodiment of the inventtorne  In an ewbodiment,



the apparatus comprises a first adbesive applicator 309 having a feeder and an adhesive supply

{not showa), rollees 886, 880 and a cutter 818, The composite cover muaerial 817 15 formed

using a supply of pile material 802, having a pile side snd & fabeic side, and salia

manufacturing a paim roller cover. The pile materi is laid flat for proce

3

e

&02 may be sheared {(not showi) on the pile side © sttaina de szx\:d pile hetght prior to processing

by the machine 950, The material 802 can he in any convenient widih.  In an ombodiment,

materiat SUZ has a width of approximalely
F3899] In an embodiment, an adbesive laver 820 i3 applied to the fabriv side of the matertal 802

by the adhesive applicator 809, The adhesive supm sobies the adbesive w the

apphoator 809 by a fseder (not shown). In sn embodiment, the adbestve s made predominantly

or entirely from polvpropylene resing the adhesive applivator may be an extrader vomprising @

.

¢ the material 802, 8

5

abrie side o

Yoge,

After the adhesive laver 820 1 applied to the f

ree urging the adhesive layer snd the material 802 together is tmparted by swilers

~

~

Q&0, 8R1. The upper roller 880 smoothes andlor imprings the exierior surface of the adhesive

The thus-formed congposite sheat material is

igver forming a smoothed or imprinted g

then permitted to cool and set. Such cooling and setting can be hastened by a cooling system

'Y

{not shown) which can impart cooling to the combined sheet material S15 by any methed,

. without Ianitation, a coolad roller or the Jow of cool

1

ne X < . N . cs PN S . R on Toam o Thaes
ebodiment, the adhesive layer 820 comprises predominmuly or entively polymopyiens, The

Ses & : % .3 1 e devs e acidvoaoirea fagas Y afier 3t oo cnoied
ers in the material 802 are forther held i place Yy the adhesive fayer 828 after it has cooled

{8010 Bither before or after the applied adbesive layer 20 s completely set, the

composiie sheet materiad §15 is advanced toward & cuiter 816, The cutter 816 is used 1o cut the
composite sheef material imto strips of composite cover material 817 having a pile side and a

smooth and/or imprinied side predominamly or entirely made of polypropyicas. In an



embodimpent, the strips of composile cover material are each approximately I ¢ inches wide

corresponding o g width of a cover strip that may be then used to manufaciare pajie rollers.

R L an ewbodimeny, eleven sirips of composite cover material 817 aach being 2

g Ny

mehes wiste are formed from a width of approximetely 327 of the material 802, This widih

allows for a relatively small wosount of waste on each side of the composite shest material 8135 as

¢ becomes composite cover material 317

ity out by the cutter $16 and there
RIS Although the composite cover muterial 813, or the sirips of composite sover
material 817 could be spooled and et {not shown) for ansportation o apother site or another

muchine performing a manufacturing process for laminated paivt rollers b acvordance with the

cover material 817 is fed divestly o a

present fnvention, in an embodiument, the comp
mandrel 21, Housing 22 supports the mandrel 21, A cooler {not shown) can be used to cool the

23 is made Bom or predemingmly made from

mandeel 23 In an embodiment, an inner sirip

t winds helically.

ad

polypropyiene. The inner strp 23 is feed aboul o the mandrel 21 so

ﬁ
<

fromy & source of

3UCH

’J(

{85154 The head 29 provides a laver of adhosive material

mafenial {not showan),  The layer of adbesive ; pobyprapyiene ov made

predominately from polypropylens. The polypropylens materal is preferably supplied by an

extruder (not shownt 1o head 24 that is afie,

4%

(B8] In an exobodimend a single head 24 dispensey a layer of adhesive maenial 23 to

the outer surface of nngr strip 23 a8 it rolates around the mandrel 21, Although the width of the
adbiosive material may be varied. fn an embodiment, the width the ver of adhesive
material 23 should substantially cover the outer surface of the inver strip 210 The width of' the
fayver of adhesive material 25, however, may not compleialy cover the omter surface of the er
stripp 21, or may v an embodiment he salficien o provide excess adhesive over the amow
required w completely cover the outer suwrface of inmer strip 21, The strip of composite cover
satevial §17 is advanced from the cutter &16 oward, and then sbout the mandrel 21 outside of

v of adhesive material 25,

b
(S



0166]

of the composite cover material 817 way be offSet fom the ed;

the inner sirip 23 a5 the two ave advanced along the mandrel 21 1t is belioved that the a stronger
product is yielded from having an offsct between the edge of the composiie cover material 817
3.0 As offset of betwesn about one-quarier (a8 shown) and three.

angt the adge of the Inney strip

guerters of the widih of the oer sirip 23 1 found o achieve acceptable results. Good resulis are

achieved by baving an offset of sboat one-hall of the width of the inper strip 23.

pa
(4
o4

N

{46187} Prioy to the hardening and setting of the lover of adbesive malerial
2 P &
mmwardly compressive force apphies pressure to the ower surfsce of the composiie cover material

ing wward forces on the component parts, thus laminating the composite cover

e
-
o
3
wt
o3
20
=
=
et
o
3

muaterial 817 and the mner stip 21 as the adhesive layver 25 sets. The continuous roller 924918

{00188 {n an ombodiment, the fnwardly compressive foree iy & bhelical belt system

i fromm rollers 28a, 28b. and & beht 28, In addifion t conypressing the component pats and
forming the roller, the belt 28 advances the thus-formed snlless roller 929 along the mandrel 21

ip 23 and the

and continvously rotates the endless roller, thereby also advag
composite cover muatesial 817 around and downstream on the mandrel 817,

~er

She o by the flv-away saw 27, e leng

1091991

has sulficiently set. The fly-away saw 27 may be used to cut endless roller 926

stzed lengths ready fov findshing, or more typicadly info sticks Ca fixed fength, such ag
that may be further cut and finished o paintroliers.

25 10 the outer

{60118 It ia within the scope of the nvention to apply the adhesyve fayer
surface of the taper strip 23 (shown), the inner surface of the composiie cover mstenial 317 ot
shown, o simulineousty © the inner surface of the composiic cover matenial 817 and the ower
surface of the inner strip 23, fn any event, such that the adhestve fayer 23 is sandwiched between

23 and te composiic cover material 817,

Figure 14 shows o diagrammatic representation of an apparatus 410 saitable for

ased paint rollers in accordance with another embodineny of the nweniion,

24
e




Housing 22 supports mandeel 21, A cooler (not shown} can be used to eool the mandrel 21, In

4

an embodiment, inner strip 23 {8 feed about a the mandrel 21, so it winds helically, A lubricant

3% mineral ¢il may be applied to the inner surface of the inner strip 23 prior 10 winding

ont s faead about a the orandre! 21 and mper steip 23, so it wimnds
helical o o foner stwip 23

{88113} The head 424 provides a layer of adbesive material 425 from g source of such

material (ol shown), the adhesive matertd 425 proterably {5 or comprises predominately

poiypropyiene. The sowee of adhesive matertad 425 is preferably an extruder, but may be any
songce of adhesive material whuding & welter. The head 424 way be any type of head
appropviate for providing adbesive material 423 from the sowee, such as & nowdde or a dis

Y

Whers the sowee of the adhesive matenial 425 bs an extruder, the bead 424 15 preforably a die.

Py

{68113 In an embodiment 2 single bead 424 supplies an adhesive laver 423 o the outer

ted

surface of portions of two adjacent winds of frmer strip 23 and to all or substamially all of one

[

wind of second striy 423 as they rotae thelically) arownd the mandrel 21, The width of the

2 N -5

inesive laver

‘J V

adhesive laver may be varied, thus, in an embodiment, the width @ should

ip 423 and should cover approxirately the

substantially cover the ouny surface of the second sui

-
23

sy

samre widhhy on the onter surface of loner sivip 23, albelt on two adincent winds of inner st

%

The widih of the adhesive laver 423, however, may he insafficiont to cover, or may resull in
some excess wihesive over the amount required to completely cover the ower surfaces of the

swips 23, 423 as discussed. A steip of composite cover material B17 having 3 mon-pomas

backing is advanced about the mandrel 21 cutside of the second sirip 423 and adhesive layer 425,

in an embodiment, the generally non-porous backing of the composite cover matortal is made af,
or made predominantly of, polyprapylene. In an embodiment, the backing of the composiis
cover material 8317 the may be gengrally smonth or may have o umform imprnt thereon.

0134 The edges of the composite cover material 817 may be offset frum the edyes of

the second steip 427 as they are advanced (helically) along the mandrel 21, 1t is belioved that the

a Myonge: dng an offxet between the odges of the pow-porous Iayers,



"~

he composite cover material 817, the inner strip 23 and the second simip 423, An of

P
<

3

vond one-quarter and three-quariers of the width of the inger strip 23 18 fovad

1,
Bebween &

achieve accepable resulis. Good reselts can be achieved by having an offset of shood ane-third of
the widih of the wwer steip 23 bebween cach of rementioned noeporous lavers

s

LR By Prior to the hardendny and sening of the adhesive material 425, an inwardly

compressive force applies prossure o the outer swrface of the composite material 817,

tmparting inward forces on the componant parts, (hus laminating the composite cover matval

)

3 and the tnner givip 23 as the adheatve layer 423 sets, The conlinnous

817, the second strip 2

wrelry formed about the wandsel 21

8118} fn an embodiment, the wwardly comwpressive force s g bolical bell sysiom

3

formed from rollors 28a, 28, and & beli 28, In addition w compres:

i the compement pards and

forming the roller, the bell 28 advances the thus-forteed endless roller 20 along he mandre! 21

and continnously rofates the endless roller. thereby also advancing

sotaposite sover material $17 around and dowvnstream on the mandrel 21

info lengihs after 1t hag

(00117 The endless roller 28 may de cut by the Ry-away saw

set. The fhveaway saw 27 may be used to cut endless rolfer 20 tnto paintroller sized

o

sullictenily

o e . N . .~ bos

¢, o wore typically into sticks of a fixed length, such

%

w B3, that may

be frther oot and Grished into patng-roliers.

{06138 1t is possible, without departing from the fnvertion, 10 use more than ane head 1©

deposit the ayer of adbesive material 25 between the composite cover material 817 and the

)

Las

second sirip 423, and berween the second strip 423 and the inner steip 23, Regardiess of the

width or aumber of beads, In order 1o prodoce a gualiny laminated continuous roll
st be applied inwardly opon the composite cover material 17 before
podypropyiene is permitted 10 bavden amd set.

9811 A benefit of centain embodiments of the instant invention is that o lamamated

roller can be produced using 2 navrow head and one strip and & composite cover masenal with a
pen-poreus backing, and more specifically, with one nonporens polvpropylene strip and one

} ¢
FAY]



strig of a composite cover material having & non-porous backing, I is expecied that such a

¥

process will be easy and cost effictent o operaie, and will lkely be able o prodace rollers

imrats of the present invention iy that it can oreate a
fmmnated paint rofler using a narrow head and cne sirip and 2 compostte cover material with a

non-parnus backing withowt the rollers being out-ofiround at iy edges when they are finished and

{onize) A benelit of certain embadiments of the instant nvention is that i can create a
high guality laminated roller by using a single head, two thin sirips of polvpropylene and a

composite cover material with a non~povous backing.

Hazy The above erabodiments and preferences are Hhustrative of the present inveafion.
R8s neither necessary, nov ing d for this patent to owtline or defue overy possible

combination or srabodiment. The nvesdor has disclosed sefficient information o peomll one

skilled o the art o practice at least one embodiment of the nvention, and has disclosed the ways

il

R3S

the inventor now belleves are the best ways to practive the invention. The above deseription
drawings are merely lustrarive of the present invention and that changes in components,
L3

structore and procedure are posaible without depaning from the scope of the present fuvention 88

defipad i the following slaims.

o
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Claims

1. A method of making a composite cover material having an outer surface
comprising pile and a smooth non-porous inner surface, the cover material for use in a
method of making a laminated paint roller comprising the steps of, helically winding a
strip of polypropylene material around a mandrel so as to form a helically wound strip,
the strip having an outer surface, advancing the wound strip along the mandrel,
applying a layer of polypropylene adhesive onto an outer surface of the wound strip,
wrapping a strip of cover material about the wound strip and over the layer of adhesive
and applying compression from without the cover material to urge the cover material,
the layer of adhesive and strip of polypropylene material together thereby laminating the
cover material to the strip, the method of making a cover material comprising the steps

of:

advancing a width of pile material having an underside and a pile side, underside

up and pile side down, beneath a rotating roller;

depositing a layer of molten material, the molten material predominantly
comprising polypropylene, on the rotating roller such that the layer of molten material
comes in contact with and is compressed against the underside of the advancing width
of pile material as the pile material passes beneath the rotating roller and before the

layer of molten material has a chance to harden and set;

permitting the molten material to harden and set while in contact with the

advancing width of pile material thereby forming a non-porous backed pile material; and

cutting the non-porous backed pile material into strips of cover material.

28



2. The method of making a composite cover material according to claim 1, wherein
the compressive force is applied to a top side of the layer of molten material before the
layer hardens and sets, to smooth the top side of the layer, and to urge the layer of
molten material and the pile material together, thereby forming the non-porous backed
pile material with a smooth side and a pile side, and wherein the pile is held fast on the

fabric and the fabric is stiffened for handling.

3. The method of making a composite cover material as claimed in claim 1, wherein

the pile material is a knit material.

4. The method of making a composite cover material as claimed in claim 1, wherein

the pile material is a woven material.

5. The method of making a composite cover material as claimed in claim 1, wherein

the pile material is a microfiber material.

6. The method of making a composite cover material as claimed in claim 1, wherein

the rotating roller is cooled such that the compressive force is applied by a cooled rolier.

7. The method of making a composite cover material as claimed in claim 1, wherein the

rotating roller is heated such that the compressive force is applied by a heated roller.
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