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Field This invention relates to tires generally. Mre part /WMW/{/W/
out er
ggu M
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rel,atés to methods to manufacture light reflection surfac

surfaces of tires. Background of the Invention Tires are produggd, g a
variety of materials including steel synthetic cords and a varie

natural and synthetic rubbers with a blend of other materials such as

sul fur, carbon black, silica and various curing agents and anti oxi dants.
The tires are assenbl ed usigg%a var i ues wWhich results in a

fini shed product CMHWTJ f Tlgﬁstﬁégg‘éﬁﬁgﬁkﬁ% MOPENG tire. This

green or uncured assenblage of tire conponents is then placed in a nold and
cured undeﬁ‘ea{nq&s‘lli;riadand el evated tenperatures in a process comonly
referred tO0as vulcani zation. During curing the rubber conponents create
bonds at the noTksuhwhtibevethted tontkies gerefally. Morerpantesutdriyl iereidmss thenahalined
state resulting in a product having rubber set in a particular shape as

di ct at ed bipapwactyes lght sgflection syrEacspplgng s quiersyefaces 0581est | v outer crown
area for formng the tread. This crown area has a plurality of ribs and

bl ades for form ng grooves. |Interspersed between these groove formng ribs,
the tread Bhckmrousdof thdlnventien are forned. Al ong each side of the |ateral

extending extreges of th |d crown area are, sidewall formng surfaces -
That ot Sna T iRy §Fe pratie T ysted b inerg of Pl fiRde e Dy Be RS RETD cads
of the tirg var-l-él? oBPhal8MRhhd $yRiiBLRGuBd WA S BKndlITRtHER hthtdrARAJubh 84 sulfupe

indicia and lettering as well as ornanental rings and ridges that give the

tire si dewedtbomblpelarsditeand vhwousenaing egenteandantignislaatsd associ ated trademarks
S devel s are { SPhAGS A koGt pStE aTATR Y oTuocRRrau S R ARt T
The manuf agiodu@conih@oity gdéereed © @aeatcedX bf ehRBed reBke these sidewal | s have
a visually striking appearance. . . )
his green or uncured assemblage of tire components is then placed in a mold
and cured under pressure and elevated temperatures in a process commonly referred to as
vulcanization.
During curing the rubber components create bonds at the molecular level linking
in a non-reversible way to a cured state resulting in a product having rubber set in a
particular shape as dictated by the mold cavity.
The mold cavity has a radially outer crown area for forming the tread. This
crown area has a plurality of ribs and blades for forming grooves. Interspersed between
these groove forming ribs, the tread elements of the tire are formed.
Along each side of the lateral extending extremes of the mold crown area are
sidewall forming surfaces that extend radially inwardly from the tread forming crown
toward the beads of the tire. The sidewall forming portions of the mold impart all the
indicia and lettering as well as ornamental rings and ridges that give the tire sidewall
appearance.
The manufacturer’s name and associated trademarks are displayed in these
sidewall surfaces.
Often, and in most cases, the sidewalls are formed as a singular annular ring on
each side of the tire.

The manufacturers have gone to great extremes to make these sidewalls have a

visually striking appearance. *G00002*
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-2 The use of colored or white sidewall rings of outlined white lettering
provi de visual contrast. The shape of ridges can be altered to change the
light' reflecting quality of black sidewall tires. Mchael Cenents of The
CGoodyear Tire & Rubber Conpany patented a uni que way of aligning ridges to
create an appearance of |ight reflecting surfaces and |ight absorbing
surfaces depending on the observer's relative position as he observed the
tire's sidewall. This invention, described in U S. Patent 5,303, 758,

on'an ot her wi ae 0 PeSTARRTE) pavei Yo St i) MR alhE RS o &7

concept wagishdleoh@sst. t hat t he appearance change frombright to dull or
reflective to |ight absorbing as one's perspective changed relative to the

tire. What thi sTheshpe ohridgescanbaprltered taschgage thedishbrefaeiingsquakityeofdrack
trademar k |.d ! ! rance
wes to st afgesif Bk MiEAP ENpatts B HeRSRATE AR @ b G mbalf SARRREIE"TS
achi eve andnigaywey bealignig ridga3nd cieb\anGppéirance loff tiplitacfiédiag wintaweb aed f ect .
This meant .that onply if, the observer vvogl d stand .at an angle relative to
the si dewalightggsnrbingsarfacssdenadingorn g obseavass relativg pesiiay apdig obseryed thes,

pat ent pubj:i ! : . NG jdol diiscl oses
atire, thgfegﬁg%lﬁgf %?%I cﬁ&gg%{l%mgg@é?%ﬁth%%mﬁism& Heaglél? te“(r;lgtl?r et ards
t he vi si bl ecopbiémd svapito adhéevei agvisitallystrikfingacanitrasti cohaantoshawde atitblackdirant s by
enpl oyi ng a ﬁ{(\)i que rubber in the sidewalls. This specific rubber conpound
provi des a§u[r frfilm at the nolded surface. The present invention achieves
a highly light 1R b@mbivEmiaHdeRuia Sorcepna HERL fhal the BpQAYdilce BRdhge ThE
resultant tire has highly light reflective surfaces achieved in a way that

i s cl earl yfromduight toabileonreBentive ¢e Hgljfabsarbinglas ene/ s perspective changegeglitivieon. The
present inyepti.on hieves a higher reflectiye surface on a black sidewal l
Lire or anty ol oNtat et ) stactoal iy to 8 compritiy nafpe fr¥adsiiosk

manuf act ur enly Theldbe@bemt 90° Ry &3t hdind & Gk ifélse dppeahi@vadsi toBtadll ot E3ERSrm

manuf acturing and is conpatible wth the curing processes as they currently
exi st. Thecq wagrip fagtpeactigelly imposgblefe achieverand apy dlee 9E BormA vigwg

per manent | f i I K&n : i QSNESf Sl

avai |l abl e égg@t ﬁ@‘g@&?ﬁa‘?é‘@ gffgﬁubggg ont g&%{(?lﬁf éf,ty'?hﬁesjé%’regsent sl%n[@edrtltxpon' S
shi ny sur f angle tedetive.to thelridevanthlt would €t doatrastinig deature e srupuslsesabki nply | ast a
few days before_ t | ubricant eit I S d._by t.he rypber or washes

of 1S3 Theseln U peigt tbeninn 5 200fofa7! Aletrafpin Bebillr Giatng the

m gration gfclasdsiadirk 4R ERewAlS SBuRiLK Sortaif Wvafished Al ANGPGicHEREE@SHELS 1N
the potential of sidewall cracking. The present invention actually retards
t he mi gr at visiplexflackseofithe migratiopelrnsiokidaets endattingpraniyhy emplppingaainave r ubber
actually c e i.ned -0 . | i st ate | ving the
crack resi @@g%c"elq%% ﬁ@%&“ﬁi rﬁl‘eh‘lssé’;‘pre itj Zr{ribq)gw aé‘gé-“a IJééz}tr%ﬁhr"gsray&l%’fﬁl{'kgem{’ér)lventi on A
tire nold mekledadifadd.y i nner surfaces for formng a tread and a pair of
sidewal k, the tire nold_ having at | east one sidewall form ng portion having
a surface fini shhopreseyd dnvepten achigyes p ighhehghy reftecpnyurfase en atispsidevdls t han

10 micro ipehgs, jok- ' i ﬁ@é, d t one
si dewal | hglw ng enggg,r ?g%:reesgllt%dstgl?eg%g?%ﬁﬁ g ﬁfgge%&lgégurr@%g?e Sgltmné%%§

60- degr ee thavisslaadgdécognizable ASgakdlERsif greadbisenve Db 23atR8 poditienti re of the
present inventi has a.surface finish forned by a | d that i, i.shed or
ot hervi se smoot hg Brepest &eRtipn ashisyes A ‘ﬁhﬁb'fr’TfEQCt(‘éSB e onrlagk ?@e‘@fﬁl fice
gloss is OpeatyRioldr®turkfle HIRR a'tithiTRb ARG hicARA drfuchmSihian 15 m cro
inches (0.4p, M. The resultant tire surface 1s highly I'ight reflective and
the cured surf athke pfes¢rtenvientien teguires wkalterdtionef prasémtaeanufagorringlaad iy et ar ds

t he rrigration%chac antf'1 xidants fromth interifr E#) the surface. Typically
tires haveSHnRAiible it 18 PLOGERRSE a3 ey SUECHY F¥ous whi ch enabl es

anti oxi dants t OTh@NQulean® UFds@eRieVOM MNP Hfe 5;{])@5rahc% tRREHp@maR&tBUR B £N
enabl es antioxidants to mgrate to the surface. The resultant prior art

tires qui climp aagkiretike purbasni Snlike commerdiallyayhidabld adshitivels shap pregiuhdd et b bl ack

| i ght absoy.bi | or. when f hl | ded. ' hi
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ant i oxi dangimplylabthefeSiddys Gefors the @it icdRckithéhis abédrb&l 9f the bebbier &S@ishes ffent i on
stay shiny black in appearance for many nonths due to this unique nol ding

technique. Brief Description of the Drawings Figure 1 is a partial expl oded
view of one half of atire nold of the present invention showing a tread
formng crown portion and a pair of annular sidewall plates. Figure 2 is a
view of the annul ar sidewall plate made according to the present invention.
-4 Figure 3 is a perspective view of a tire made according to the present
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Figure 5 shows a perspective view of a portion of a nold wherein the
sidewal | has ridges. Figure 6 is a cross sectional view of a tire sidewall
exhi biting such ridges. Figure 7 is atire sidewall having ridges. Figure 8
is a cross-sectional view of the tire of Figure 3. Definitions "Angle of

| nci dence" neans the angle fornmed by a-l3ine froma ray of light falling
surface and a pl ane perpendicular to that surface arising fromthe point of
i ncidence. "Axial" and "axially" nean the lines or directions that are

Il el is..af i M -
e i oot QneyRlasdoniafl Bl B B by ocklehfing (L REUEHGH SiBMaB TN, 1S

tread per petctirelslsarfaded Rrblenged wk rebulte i the potentialgiftsidéafalleedckig. nmeans t hat
as light strikes_a surface, .the re[lected light .is angularly directed
relative to the [hpgresemanyentippastudlygretardidhe nieration of the 1gtedoipraectireat

appears 1o p&,als g4 fhea SR H&b%“at%hﬁflk Shth B }-ngxirf(;@n@d‘in%ﬁé‘sfh\éﬁ hd@?gﬁ%ﬁe

positioned 1 n genera I gnnent e ang I nci dence.

ref | ect i on'Stateiansotih@theasackirglittarme rof egirals robhpeestrfadeke refl ected light is
generally aligned with the angle of incidence yielding what appears to be a
shiny or reflective characteristic to an observer who is positioned in

gener gynftha 3 ¥RAE INVchiohhe angle of incidence. "Radial” and "radially" nean
directions radially toward or away fromthe axis of rotation of the tire.

"Si dewal | " nmeand titgamold bas fadiallyfinngr sunfagey &rlermming hérend aadia anid of sidewallsd .
"Tread" neans,.that .por.tion of the tine-that cones,into contact.w th the
rond under ORI RfYing RORRL pbe Tt Prom e P e SR P oo

I nvention Wanh sigfcRS RERG (0 Apfi)gpteReably RESHhdn 10 AEER ihéhesf@YmG. tire nold 2
having a tread form ng crown portion 4 and a pair of annular sidewall rings
6, 8. These por A epratucehin apleansld hes ah ledstone sidevalDhaving a hueface glossi dewal | s

24 90 L1, bl SR G T ST S 007 1 2
D523-89.

The tire of the present invention has a surface finish formed by a mold that is
polished or otherwise smooth to less than 24 micro inches (0.6pum). The tire surface
gloss is greater than 10 when the molding surface is less than 15 micro inches (0.4um).
The resultant tire surface is highly light reflective and the cured surface of the tire has a
skin like surface layer that retards the migration of antioxidants from the interior to the
surface. Typically tires have a surface roughness that is open or porous which enables
antioxidants to have a surface roughness that is open or porous which enables
antioxidants to migrate to the surface. The resultant prior art tires quickly appear
brownish to rust in color from the original dull black light absorbing color when freshly
molded.

The present invention achieves a light reflective surface finish that is so tight that
the migration of antioxidants to the surface is retarded. The tires of the present invention

stay shiny black in appearance for many months due to this unique molding technique.

Brief Description of the Drawings
Figure | is a partial exploded view of one half of a tire mold of the present
invention showing a tread forming crown portion and a pair of annular sidewall plates.
Figure 2 is a view of the annular sidewall plate made according to the present

invention.



segnent nold 2 according to the invention is shown. The nold 2 when in the
open position has the segnents 4 expanded radially outwardly and spaced
fromthe | ower sidewall form ng annular ring 6. The upper sidewall-formng
ring 8 is tilted away fromthe segnents 4. In this open position the cured
tire 20 can be renoved formthe nold 2._4T0 cure a green or uncured tire the
segnents 4 preferably are noved radially inward abutting the | ower sidewall
ring 6. Then the green tire 20 is placed in the nold 2 with an infl atable
curing bl adder (not gllustrated dnserted ig the(gir chanber of the tire
20. The top si dEIHIY 3 ISGYRATTRGCH YeVigy 9t A tre Agdgageoring ke prisntdBYRNEIPRg
relation with t beuREHIRRL BorfioR B BRAINE nidld bt Bigyre 1 AERE hifEo A8 ehi’ 3 PHBRmCUr ed
by appl ying heat and pressure to the inside of the nold 2. T%e curing

bl adder (nottheklosed pasttent) i s i nfl ated and expands pressing the tire 20
firmy against the tread formng segnent.s 4.and . the sidewal| form ng rings
6, 8. whi | & IEHE SSBGNEAPEBINE A HLeTTiR ! ARG AT DRaKEM) Mot eci at od
by those ofigedsdi nary skill in the tire nolding art, the segnents 4 of the
exenplary nol'd 2 and the upper and |ower sidewall forming annular rings 6,
8 are fabri cat eligure & batcrasswastianabyiewrpfiariise prdoweld sxhybitimglsu¢hgdgdse tire 20
the read 22 is Fpr;gﬁhggthhsaesiﬂigthrl ehaving conpl enentary | ug
extensions 30 c unt er‘en igﬁﬁ@ Ygﬁe i th the axially outer portion 42
of the tracti onFigugss #Q @6sskdettisial aie@chfithe fitedsF.Figure 3. and 8 of the draw ngs
of the exenplary tire 20. As shown in Figs. 3, 7 and 8, in the exanple
enbodi nent tire 20 of the invention these sidewall |ug extensions 30 extend
radiatkﬁ {tiygrd a substantial distance into the sidewall indicia band 50 as
shown. The ridges 25 formng the radially outer portion of the indicia band
50 may be used &Anglhef imwileatd’ymeansehammpie foxmed by adine tffoen arayudfdight fallgsy 6, 8
of the nod 2_as sho in Figures 5,6 a 7..The_band 5Q of_ .ridges 25 of

Fi gures 6 Sfcoanda erpairge ot shitare Hisingnrom the Boigt %fdn%gawce- 8

bet ween adj aceni AP 4aCaxiall{*emeRl thelinBOSe (ﬁr&ﬂ%@thﬁ%@bﬁﬂﬂel&b%i@% -6
with a conplenentary band of” ridges 52 on the sidewall surtface |2. The
tread el emetationdd the tiref ormed in the cavities 11 of the tread formng

portion of a se nt h cavi.ty 11..bei.ng defined b ibhs.9 th form
Phe tread or oovesroumiereFal dpaRs Lk BiaR SAnap s e piigeer fne
cutout s 12s@fedhthamnholapréad siepdndtubi t@theiaqhs disbstiohhese features are used
primarily on light truck tires. The sidewal|l forming surface 14 nay be

smoot h wi t h i ndi kight dxflection” dpeang that agtight;stries gsutagre thegeflegledhlight 35 These
id 25 | . | i i , - th
ires of Rl it & B0 lo BBF iRt it HELpn P Sidl ARk oy "°

resul t ant appears20 baadighhabsnrbimg cHagactazistic tanart dlsenlepshd ispdsitigned it gareral These
drawi ngs are for ex le only. It should be understood that any tire curing
nmol d can b@h%???¢¥%@gﬂ%aWﬁ%°%¥%%??%% of the present invention. Typically
such nol ds 2 havgjghhRAECtRAP nh<ARS tHaf as 1ight SRIKES alB}EctOthe AL AUIBLRYs ST eel .
Wil e the selection of the base naterial of the rold can be any nunber of
sui t abl e maererally aligned with theedrghyefdneidence yédlding what appiversso bt ashiy ok or
formng a h%@h&g refIFcI{Vﬁ}tiﬁF finiﬁh shqulddbe harq gr haqdegp .
Testing i nHiESE WeCRREerstE i yobsenst WhR LPotiongd Bresgel plignment JAG
suf fici ent hyglbaf fhcidendeur vive the rigors of tire nolding, although |esser
hardness may be used. Heretofore tires have been nolded in nolds having a
surface finish oRadigldandradially” meamdiractiong fasliallyctpward @ agxjfront e axissefi t ant
tire has a An &%:ré i ght absorbing surface finish. The primary reason
tires appear unitormy dull is a result of nold fouling. Mold fouling is a
resi dual surfaceSidewhlt> mparsnhdtipogiondfei tivg betweba dresreadund die twad. ot her

chem cal residug attach to the nolding.surface and the surface finish of
the tire is |im gadigeansdhatnorion qftlstissrthaticemes info capipetvgiise seadeindses
have a few_ shi Ji: after a handful of tires are produced the tires
all 1 ook uﬁ@?%@Y ;ﬁﬁﬁﬁp?ﬂhgw nol ds have a surface finish generally for
rougher than 24 mcro inches (0.6pm. This is nostly due to the |imtations
on automated surface polishing and machi ning techni ques in making nolds. A
study of various commercially available tires was conducted as shown in
Tabl e 1 bel ow _7_Table 1 60 Degree d oss Readings for Goodyear Tires
and Conpetitive Tire Tire Description60 Degree G ossTire Made i nGoodyear
Eagl e LS1. 1USAGoodyear Eagle F 12.2GermanyM chelin X-One2. 3Spai nM chel in

Pi |l ot 3. 5USAM chel i n 4x4 Synchrone3. 3USAGoodri ch Conp T/ Al. 1USABri dgest one
Pot enza3. 0Thai | andBri dgest one Eager 1. 7USAFi r est one Affinity3. 2USAPi r el |
P73.2ltaly As shown the tires all have a surface gl oss reading of |ess than
5. The Mchelin Pilot achieves a 3.5 rating. The tires with the hi ghest
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purchased with the results being a very snmall sanple that has no
statistical significance other than to show what is typical of such tires.
The inventors decided to see how shiny they could nake a tire appear. They
attenpted to deliberately create a very shiny tire. In order to nmake the
eval uati on neani ngful, they achieved a-34 mcro inch (0.6pnm polished
sidewal | plate for a tire. The resultant tires had a non-reflective surface
gl oss reading of less than 5.0 not particularly nmuch better than the best
of the tires in Table 1 above. _g_ The inventors then proceeded to

eval uate several plating techniques to achieve a higher surface finish on
test si devwbktailed MEscriptidrieéBheilngdntionnr one pl ating achi eved a very high

har dness but the chrom umplating sinply followed the contour of the

under | yi ng si deYd{h refsrence to igyees azléri#@r%wwhew adirgmeldg having afsad st eel
sidewal I p i i i . ; iU

pl ati ng mhgo?]ﬁlgns%dé&%gﬁgngp (thi)LAéllrarI ﬁaﬁciﬂkgggﬁgélﬁﬁg%lggﬂésg@ﬁéZl}h%%%é}(fél’ﬁlﬁ?s %ﬁl}tﬁe sinply
m rrored tmeldihfbeml the trgads2i} drakcths tirersidéwallsra oflthy/ne2004s itlnstoated mFigeded. ri sk

of flaking and W,itt e fracture flnd t hus were c r&s(%dered | ess desirable.
The inventors a §B‘ IeErLgneg o ‘BT 607"#%%'56"('8?‘%';?,"9{2’5 BERACtEC Miest A d or coat ed
wi th Magnagloatest iofin Mcofdig fol the flvehtiddhk showRaPhéhRId\NE ddn rFthéBpéd he

Magnapl at e process involves plating nmetal parts with nickel base alloys and
t he cont r opdséiebn hafs tled ssgments dregipardedeadipldy guimagllp andspaced tiomp-the lwerat i ng

ticl d/ t al h t the d ' ticles .. i call
Ponded o SREVALERIR PpaEfind §F ik et ahgpriR cuh S el aVRePM g ¥
from Wit f dledegrhdntadt) Inf thesSepeh Pposilibg Ariusddeirely cap be adresh el Fome théahdld 2snoot h

t he underlying 24 mcro inch (0.6pn surface to a higher polish of |ess
than 15 micro i heRes agyeenyr uncyred tige thesegments 4 praferably ase moved radigliyt e was

hi ghly pol j . - £ 1 ni 1 i ch of
t he above ierllpp |%%‘@ggtl%ger%le%%pz&gﬁilrgheesth%: Eeg{ﬂlggbe%o 1%8)1%9%@&1?@&?%9 of
gr eat er t haith b0 infldtdblé bueidgeiatideo(rios fikdtr8ted) ms@tadria ithe( Hr dpmber phHihe sibed pl at e
achi evi ng 2 shiny tire sidewall having a remarkable 15 to 16 reading on the
60 G oss r€&di ng. To gain an appreciation of the shiny surface's ability to
reflect light, T@Q?Fsi&%ﬁ%&ﬁﬂgme‘ﬁpp@r fihg § i9'd1b42dntb!aBRling LEIRGSHRAth theS
commonly done with tires. Mst of the flash is absorbed, 1.e. not reflected
back. The sdgmestscfastshewprimEign?. i nventi on have such a high |evel of

reflectivity th hot.agr,aphs_ar.e shown right fla [of9) et.ed bl urring
the tmage of t nihs RO SRR e RBR ARy fertphdBlesssdbi g PRI e Bl ol
mrror wth Fhé baalp tladrRe (HoR Mustrde) Beviied Arldkpandsipressingahé tirnoafidflyangl e
of attack relative to the tire's surface is virtually inpossible. These
tires are agpinshihstiread formingsagments 4and the sideyyalh fumdeg i 8. \What al so becane
qui ckly apparen ' i . he
Fubber sart ace Pt HGulRdrSicRelesSlife Gk BT RRRF AbEbbRABT Mok 'S | ch
as anti oxi ofbortimaryldkill inethe kitambldiag at, Whesegaeptsiedt thoetdneplangnsld2randithali d not

oxi di ze as a conyenti onal i.re. -9 The tires | ooked shiny and re not
o Gtver Selpval g

dul I'i ng i nuBRshang o sipvall ymingrspaiagyiogs 8y & awedabiicadin sich SWPHNA R f ace
was very bgRekdebdbf hildingahe R RE rQll 2218 S WilESsiGQPAIPM Navigiled to
rubber conpounds to keep the rubber fromcracking or aging was not rapidly
m gr adi ng camplementary lug extensions3 haeonsfedentialtyradigned with tisedxdallyssitterd pomigenr  or

that the appu f additiyes coul e fr.educed w,t hqut, har nf ul. ,consequences.
The r educt Toht e Seeli bR B8 AR ¥ audBor MecmPiptst g e
conpounds ¢@mgrgliEe d@ul i ng and surface built-up on the nmolds all seem
avai |l abl e now that the benefits of hi ggl y shiny tires have been discovered.

| nterestingly tHAeskewminKigs.3, ¢end 8pin the example pmpedimest tig0johphecinvesttioauch
earlier coptra i pventions f e Si I k hael i,rst
attenpt ed ﬁlﬁ get ?S%Eée"(ﬁ‘?'é.ﬁg ﬁ’é@%%?“%%%ﬁg?“%%g@ﬁ?ﬂ%@ & %@Sﬁaglglghgs%ﬁg%@goe{het 0 best
protect thsidewiltindicid BedS0a8Bho wANTRe fidgssd Stibahing iye tadRll¢loarnpogioa@dl d be
conducted wi thout an damage to the polish surfaces. It is further believed

benef i ci al theriadiciahand 59 may be userbatithe fadially oytermastestreme pbtheenulatringy 6. pest
results in hgq” Il | sandbl asti ng and ot her cl eaning

t echni quesgtgﬁa er(gdn% %u%@%lhwﬁur%%gddgée]és that accelerates nold wear at

t he surface. Th¥h@barleidofiridgen?’ ofiFigaredi6randt7 as shohap cabhavetaxadiahdight€hpnd
requires no special_ paterial.s or conmpound. t hough, .as. noted, aboye, the
Use of modiid dttenala & Peturen adipeeBbsuriiee eaméfd rings Brd Aars e THRSAD | f e or
to reduce the anmpbunt of costly additives currently required to preserve the

rubber in tires. It is inportant to note that for appearance purposes the
use of the highly



reflective surface is nost beneficial to sidewalls. The tread 22 can be
provided with a simlar highly reflective surface but the usefulness is
quickly lost as the tire wears. Neverthel ess nany may want the entire tire
to have this reflective finish for overall appearance in the sal esroom The
inventive principles also work for this purpose to give each tire that
overall reflective appearance should one desire to do so. In the above

di scussion the 60 G oss readi ngs enpl oyed the Anerican Society for Testing
and Materials Standard Test Method for Specul ar d qgss, Desi%nation D- 52389
( Reappr ovedvithgommplamentaryhaad of 8dgesovs eethg sidewall surfaesd?y The thepd glemeats

nmet hod bel Qw., .. i . Lo B s , j

| um nous rgpflaéeclt%gﬁg(gfﬁggfq %‘(ra%s ﬁhéﬂ?gﬁﬁ{l)ﬁ %}Tn% E}%ep %rtlfl%l %@au%g eé%(‘i’ﬁelg beaélt?tgd from
a speci men 11 beingealefined byribs 9 thax foraf the ¢teadigfoooes. a st andard surface under the
sanme geonetric ditions. For the purpose of .nmeasuri specul ar gl gss, the
st andar d surfacgﬁit referenceHad ‘%‘Fﬁgéf.‘ﬁﬁ‘g‘??‘p?&é&ﬂ’ 8Yt95qsgg§r$§PNQtPé’ Mive

| um nous rﬁ%é SRS 3029108 BhuRsIREETPRnlafily HelightthRk tiths! ahkisRiRwafl-
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CLAIMS 1. Atire nold having a radially inner surface for formng a tread
and a pair of sidewalk, the tire nold conprising: at |east one sidewall
form'ng surface having a surface finish of less than 15 micro inches
(0.4pm . 2. The tire nold of claim1 wherein the at | east one sidewal |
formng surface has a surface finish of ylL.ess than 10 mcro inches (0.3pn.
3. The tire nold of claiml or 2 wherein the at |east one sidewall formng
surface plated with Magnaplate Hgh Mrror Finish. 4. The tire nold of
claiml1, 2, or 3 wherein the at | east e sidewall form ng surface has an 8
mcro inch (0.2pm polish. 5. The tir 14 of any one of the preceding
claims wherein the gj lb@g@éémz,@@lzémi@gﬁu GBQ&}‘&P%t@Mrfda@&np&ﬁw@ ThRr dness of
at |east 64 Rockwell C. 6. Atire cured in a nold having a tread and a pair
of sidewalls, the tlre conpr|S|ng at | east one sidewall having a surface

gl oss of gereater—ihan—106,—as "““rcu i ng—a 60 M
desi gnatib ?ﬁ“‘fbb%ffé SN 7 The { PP cq}ll?fism 6 Wnergl E ‘Eﬁga‘fi‘[}e nmol d has|a
surface fjnish of Tess than 24 mcro inches (0.6pn) for formng the tife
and the spurface finish of theltire is highly light{reflective. 8 The jire

of clain1BGomhmamEa@eLS the at Ieast onblsidemall havi ng a Ybsss readi hg of
greater t o0 wr-facerski-n—tayer-that i’etaLHiG—-ﬁﬁ—g%H—ﬁﬁ—ﬂ‘f——
ant i oxi daf p y&ﬁﬂg?géegﬁn ny bl ack in appje%lr ance. 9.| A et ho§"Bf®Y

manuf actufing a tire nold havijng sidéwall form ng [surfaces conprising {he
steps of:|polishing the tire nold on surfaces for formng sidewalls of {the

tire to a| Michielih Xo0nkess than|20 micro 2.Bches (O Spn). 10. Sphi@ net hod ¢f
cl ai m 9 f pphet—eonprises—coatring—or—ptattng—the J@Hf—heﬂ—s@ﬁaﬁe&mﬁ—h
ni ckel basM“g}epﬂgjélo nd i nfusing pol ymsr*g5 dry-lubrj cating particles ang/ or

metal's.  [Michelin 4x4 Synchrone USA
Goodrich Comp T/A 1.1 USA
Bridgestone Potenza 3.0 Thailand
Bridgestone Eager 1.7 USA
Firestone Affinity 3.2 USA
Pirelli P7 32 Italy

As shown the tires all have a surface gloss reading of less than 5. The Michelin
Pilot achieves a 3.5 rating. The tires with the highest rating looked blacker and
somewhat shinier. It is important to note these tires were randomly selected or
purchased with the results being a very small sample that has no statistical significance
other than to show what is typical of such tires.

The inventors decided to see how shiny they could make a tire appear. They
attempted to deliberately create a very shiny tire.

In order to make the evaluation meaningful, they achieved a 24 micro inch
(0.6um) polished sidewall plate for a tire. The resultant tires had a non-reflective surface
gloss reading of less than 5.0 not particularly much better than the best of the tires in
Table 1 above.



-13 11. The nethod of claim9 or 10 further conprises coating or plating
the polished surfaces wth Magnaplate H gh Mrror Finish (HW), Mgnapl ate
Nedox SF-2R, Xylan 8840, or Teflon from Witford.
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The inventors also tested 24 micro inch (0.6um) sidewalls plated or coated with
Magnaplate High Mirror Finish (HMF) Magnaplate Nedox SF-2R (the Magnaplate
process involves plating metal parts with nickel base alloys and the controlled infusion of
engineered polymers or other dry-lubricating particles and/or metals such that the
deposited particles are mechanically bonded to the metal surface), Xylan 8840, a Teflon
(PTFE based coating) from Whitford. Of all these the Magnaplate HMF appeared to
actually smooth the underlying 24 micro inch (0.6pum) surface to a higher polish of less
than 15 micro inches (0.4pm).

In another trial a steel sidewall plate was highly polished by hand to a finish of 8§
micro inches (0.2um).

In each of the above applications the resultant tires achieved a 60° Gloss reading
of greater than 10 with the hand polished 8 micro inch (0.2pum) polished plate achieving
a shiny tire sidewall having a remarkable 15 to 16 reading on the 60° Gloss reading.

To gain an appreciation of the shiny surface’s ability to reflect light, indoor
photography of a tire with a flash attachment is commonly done with tires. Most of the
flash is absorbed, i.e. not reflected back. The tires of the present invention have such a
high level of reflectivity that photographs are shown a bright flash completed blurring
the image of the tire. The photographs are like shooting a picture of a mirror with a flash
attachment. The bounce back of the light on a 90° angle of attack relative to the tire’s
surface is virtually impossible.

These tires are so smooth surface the light simply bounces back. What also
became quickly apparent was the mold’s polished surfaces appeared to sear the rubber
surface forming a super tight skin that locked in the chemicals such as antioxidants. The

resultant tire when exposed to the environment did not oxidize as a conventional tire.
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FMLOYE () thhPHERhiny shirface was very beneficial in that the use of preservatives commonly
added to rubber compounds to keep the rubber from cracking or aging was not rapidly
migrading out of the tire. This means that the tire should last longer or that the amount
of additives could be reduced without harmful consequences.

The reduction of such additives coupled with specifically designed compounds to
retard fouling and surface built-up on the molds all seem available now that the benefits
of highly shiny tires have been discovered.

Interestingly the shiny tire concept greatly improves the impact of such earlier
contrast inventions for the sidewalls as Michael Clements first attempted in the U.S.
Patent 5,303,758 earlier discussed.

In order to best protect the mold surfaces applicants found that dry ice cleaning
could be conducted without any damage to the polish surfaces. It is further believed
beneficial that the surfaces should be hardened to 64 Rockwell C for best results in terms
of durability.

Ablative sandblasting and other cleaning techniques preferably should be avoided
as that accelerates mold wear at the surface.

The present invention is directly adaptable to any tire and requires no special
materials or compound. Although, as noted above, the use of modified materials can be
contemplated to enhance the mold life or to reduce the amount of costly additives
currently required to preserve the rubber in tires.

It is important to note that for appearance purposes the use of the highly
reflective surface is most beneficial to sidewalls. The tread 22 can be provided with a
similar highly reflective surface but the usefulness is quickly lost as the tire wears.
Nevertheless many may want the entire tire to have this reflective finish for overall
appearance in the salesroom. The inventive principles also work for this purpose to give
each tire that overall reflective appearance should one desire to do so.

In the above discussion the 60° Gloss readings employed the American Society
for Testing and Materials Standard Test Method for Specular Gloss, Designation D-523-
89 (Reapproved 1999).

The inventors provide a brief summary of this test method below:

“3. Terminology

3.1 Definitions:
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standard surface is polished glass.

3.1.2  specular gloss — the relative luminous reflectance factor of a specimen in
the mirror direction,

4. Summary of Test Method

4.1 Measurements are made with 60, 20, or 85° geometry (8,9). The geometry

of angles and apertures is chosen so that these procedures may be used as
follows:

4.1.1 The 60° geometry is used for intercomparing most specimens and for
determining when the 20° geometry may be more applicable.

4.1.2 The 20° geometry is advantageous for comparing specimens having 60°
gloss values higher than 70.

4.1.3 The 85° geometry is used for comparing specimens for sheen or near-
glazing shininess. It is most frequently applied when specimens have 60°
gloss values lower than 10.

5. Significance and Use

5.1 Gloss is associated with the capacity of a surface to reflect more light in

some directions than in others. The directions associated with mirror (or
specular) reflection normally have the highest reflectance. Measurements by
this test method correlate with visual observations of surface shininess made
at roughly the corresponding angles.

5.1.1 Measured gloss ratings by this test method are obtained by comparing the
specular reflectance from the specimen to that from a black glass
standard. Since specular reflectance depends also on the surface
refractive index of the specimen, the measured gloss ratings change as the
surface refractive index changes. In obtaining the visual gloss ratings,
however, it is customary to compare the specular reflectances of two
specimens, having similar surface refractive indices. Since the
instrumental ratings are affected more than the visual ratings by changes

in surface refractive index, non-agreement between visual and
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instrumental gloss ratings can occur when high gloss specimen surfaces
differing in refractive index are compared.
5.2 Other visual aspects of surface appearance, such as distinctness of
reflected images, reflection haze, and texture, are frequently involved in
the assessment of gloss (1), (6), (7) Test Method E 430 includes
techniques for the measurement of both distinctness of image gloss and
reflection haze. Test method D 4039 provides an alternative procedure
for measuring reflection haze.
5.3 Little information about the relation of numerical-to-perceptual intervals
of specular gloss has been published. However, in many applications the
gloss scales of this test method have provided discrimination between coated
specimens that have agreed well with visual discriminations of gloss (10).

5.4 When specimens differing widely in perceived gloss or color, or both, are
compared, nonlinearity may be encountered in the relationship between
visual gloss difference ratings and instrumental gloss reading differences.”

Variations in the present invention are possible in light of the description of it

provided herein. While certain representative embodiments and details have been shown
for the purpose of illustrating the subject invention, it will be apparent to those skilled in
this art that various changes and modifications can be made therein without departing
from the scope of the subject invention. It is, therefore, to be understood that changes
can be made in the particular embodiments described which will be within the full

intended scope of the invention as defined by the following appended claims.
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2. The tire mold of claim 1 wherein the at least one sidewall forming surface

has a surface finish of less than 10 micro inches (0.3pm).

3. The tire mold of claim 1 or 2 wherein the at least one sidewall forming

surface plated with Magnaplate High Mirror Finish.

4, The tire mold of claim 1, 2, or 3 wherein the at least one sidewall

forming surface has an 8 micro inch (0.2um) polish.

5. The tire mold of any one of the preceding claims wherein the at least one

sidewall forming surface has a hardness of at least 64 Rockwell C.

6. A tire cured in a mold having a tread and a pair of sidewalls, the tire

comprising:
at least one sidewall having a surface gloss of greater than 10, as
measured using a 60° gloss reading per ASTM designation D 523-89.

7. The tire of claim 6 wherein the tire mold has a surface finish of less than
24 micro inches (0.6um) for forming the tire and the surface finish of the tire is highly
light reflective.

8. The tire of claim 6 or 7 wherein the at least one sidewall having a gloss
reading of greater than 10 has a surface skin layer that retards migration of antioxidation
and is shiny black in appearance.

9. A method of manufacturing a tire mold having sidewall forming surfaces
comprising the steps of:

polishing the tire mold on surfaces for forming sidewalls of the tire to a
finish of less than 20 micro inches (0.5um).

10.  The method of claim 9 further comprises coating or plating the polished

surfaces with nickel base alloys and infusing polymers, dry-lubricating particles

and/or metals.
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