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BAGKGROUND OF THE | NVENTI ON This application is a c tbggg tIK;;:ln iddz@art 19baged

E. . 5 Application Serial No. 594,084, fijed 09 Cc {- Lghad 28 Mo paged . A
urn is a continuation-in-part of U S. Application Ber 78, d

filed 18 August 1987. The disclosures of these appl Gimwm Sa{rep """" to page o
i ncorporated by reference. MASTHCOMOUDED IECESL KA ’ﬁiﬁ“ Th?a§e‘§ woerd? PEgsd -~
rel ates generally to the APRE : REGEIR D eet-gr e

such as floor and wall tl|e§, | uLal : sesﬂand ot her
t hree- di nensi onal pieces forB Ehé o3 s 8ﬁ|als such as

pol yester, having a meiglyly GrafRearaRie il %J&Wﬂrﬁﬁ%ﬁn—%:@ctﬁ R,

t he appearance of a genulne pi ece such as a bronze obj éct and can be
made to Rave bﬁilba@ioﬁ' Serdbllntid. "o aQlosdl)e faakd 09 TYtvler WYMo, Whith
wei ght signifrcantly greater than the same object when made entlrely of a
pl astic matejhaturdhgs bheomiietiationsitepart iofe U.id.c Applidiatjon SHriahe
| i ke, the object may be fabricated so the outer surface has a netallic
surface giviNg.t D863pF83r £ided 18 Avguskhj108&7 .i s Theddifscloswies ofhithesee
i nner surface of the object has a roughened ceram c surface, such as a
~ceramic til eapplientuionsneirdi heredhy dneerporgited dit mﬁmnce that the
- 25 object is made of ceranic and providing a product ‘which acts like a

cerani ¢ prodBielAnofcInyentions yse and installation characteristics.
Background of the Art: Cne wa of | artln a nmetal li rance 30
object ¥ of course, %%yaﬁ%)% é'Froddefion

of utilitarian or decorative objects such as floor and wall
tiles, architectural moldings, vases and other three-
dimensional pieces formed mainly of plastic materials, such
as polyester, having a metallic appearance. The fabricated
15 objects have the appearance of a genuine metal piece such as
a bronze object and can be made to have the hand simulating
that of the genuine object, that is, a weight significantly
greater than the same ébject when made entirely of a plastic
material. When the object is a decorative tile, molding or
20 the like, the object may be fabricated so the outer surface
has a metallic surface giving the appearance that the object
is made from metal while the inner surface of the object has
a roughened cerahic surface, such as a ceramic tile of
ceramic molding would have, giving the appearance that the
25 object is made of ceramic and providing a product which acts
like a ceramic product in terms of its use and installation
characteristics.
Background of the Art:
One way of imparting a metallic appearance to an

30 object is, of course, to cast that object from the.metal.



-2- However, casting a three-dinmensional object froma lretal such as bronze
or.copper can be a relatively expensive process with the result that

detor ative objects such as vases, tiles-and<he.like are not readily
available in the 5 mass market to ordinary consuners. Alloys such as bronze
were used in very early tinmes for form ng many objects and, therefore,
bronze af f oHbwererec astingnai ehreé+dimensiohal acb3ectthErenr aymefapt i ans
-cast and hammered bronze into utensils, arnor and 10 statuary, as did the
early G eeksunhl dorimronze o scopber cganche af rehabdvedVeaXpPengivei de
highly reflective and beautiful surfaces which render {he_ piece greatly
prized in tpFoasks Wikh ﬁ%§K§?$u15mEb%F,d?ﬁ@rﬁﬁéYeo?bﬁﬁﬁFgcﬁPF 938 vase or
ot her decorative piece of bronze of. ot her decorati 15 npet i'$

rel atively Magesakiles Andcthe +§enﬁ¥ea93£I5ﬁ?g¥iX ?K@gﬁﬁgienépkgpeto
ordi nary_consuners. Attenpts_have been nadgrin the past to inpart a

b[)onze-l$ke‘.'%ﬁﬁlﬁ{d?a(.aﬂ&%tt REDHARFY COPSURFF Pt ari an obj ects. However, these
o .
obj ects generally do Eg%%§?¥g§§€§1S%gﬁ?&ﬂgﬁewgge H&eﬁdgﬂnUEEgh359@§e.or a

metallic body. U S. drscloses a nolding technique in

whi ch the sy t | o) Lt b ' I OB e
:€ﬁ€§§:£grdﬁ§€g?§€ h&n§ 08b§dc¥st And, DERBZERErE|, BrEnyher ei n

bronze part e dinaresin base to create a bronze- |ike

layer in the gmdxhaai CPeéSrahsp ahtiedtWiibeaanal thél arts. pirhet eardgt eri al
such as a phenolic. Ceram c objects such as floor and wall tiles have been

gl azed wi t h gyypteiang edsteand| hanteradnbironnd ihtbsukkssipsssabmert end
create a thin netallized surface by vacuum
10 statuary, as did the early Greeks and Romans. These pieces
were often polished to provide highly'reflective and
beautiful surfaces which render the pieces greatly prized in
the modern art market. However, the cost of‘fabricating a
vase or other decorative piece of bronze or othef decorative
15 metal is relatively high, and such pieces are not available
in the mass market to ordinary consumers. |
Attempts have been made in the pasf to impart a
bronze-like appearance to decorative or utilitarian objects.
However, these objects generally do not have the appearance
20 of a genuine bronze or a metallic body. U.S. Patent
2,454,910 discloses a molding technique in which the surface
of the mold is coated with a bronzing liquid wherein bronze
particles are dispersed in a resin base to create a bronze-
like layer in the mold which is then filled with a moldable
256 plastic material such as a phenolic.
Ceramic objects such as floor and wall tiles have

been glazed with a coating of metallized enamel and it is

also possible to create a thin metallized surface by vacuum



-3- deposition, sputtering-or other plating techniques on the face of a
plastic body. U S. Patent 3,615,963 discloses a t echni que for producing a
refnforced panel by spreading out on a stainless 5 steel base treated with
a rel ease agent, a mxture of a liquid res}rous binder and solid particles
of sand or. netal powder, these particles settling out to concentrate in the
region adjacent the base plate. .In US. ﬁaten# §"773 287 a reinforced

pl astic P:pedﬁmps¥§iﬁmsCFBBEBeFﬁnﬂhPEh°§ gtsPLRLANG tEFRDAGHSR P %iebther
non-nmetallic_particles are, . mxed wWth a polyester resin and added to a pipe
nol d whi ch i ?ﬂeﬂgrﬁtﬁiﬁﬁtfﬁ EPSane a centrifugal force causing the PrP

particles to mgrate t@g?rdpéﬂéﬁe”§951§9§E§ﬁ§igégggﬁstHb%eciiiq“e for

Thr oughout the specifi I on, érns appear ance™ are

utilized in Lbing. thesi KO el e y e 0 j |
reaction of néﬁﬁg?bgdﬂa?gﬁggéﬁgﬁg gﬁnggjggt%§¥ﬁgg?ﬂﬁhgﬁkagﬂ ?df&?gﬁgfﬁﬁgse

a polishgd b#gg%ft hgeCti-Babibd WaeH akalehsel agenti,s a2thixitheec@fd atet al .

He may al'so feel e sensation of weight. If instead of a genuine bronze
pi ece the ingjyihf@aressnsusepinderdanti eallifi pastielesobipisasid ornwmetad
bronze-enamel facing, then what he senses is the relatively warm plastic
materi al andpewdiee) thesecpankigies 8Bttling out toheoncemtragecdnathe
refers to the y[sual i mpressi on nade by a piece. Using the same exanple,
what the indregilonl adjatentethe hagenpila&ebr onze piece is a distinctive
bronze gl ow. However, when confronted by the -4- . .

In U.S. Patent 2,773,287 a reinforced plastic pipe

10 is disclosed in which glass fibers, crushed rock or other
non-metallic particles are mixed with a polyester resin and
added to a pipe mold which is then rotated to produce a
centrifugal force causing the particles to migrate toward
the outer surface of the tube. _

15 Throughout the specification, the terms "hand" and
"appearance" are utilized in describing the invention.

The term "hand" refers to the tactile reaction of
an individual handling an object. Thus, when an individual
has a polished bronze piece in his hand, what he feels is

20 the cold metal. He may also feel the sensation of weight.
If instead of a genuine bronze piece the individual is given
an identical piece made of plastic with a bronze-enamel
facing, then what he senses is the relatively warm plastic
material and a much lighter weight.

25 The term "“appearance" refers to the visual
impression made by a piece. Using the same example, what

the individual will see in a genuine bronze piece is a

distinctive bronze glow. However, when confronted by the



pi ece having a shining bronze-enanel facing, he wll pel cei ve an obvi ous
injtation, not an aut hentic bronze. The term "hand" and "appearance" are
interrelated. If an object, though made of, plastic, looks like it were 5
made of metal and has a wei ght significant?y greater than one woul d expect
a pl-astic object to weigh, then the holder of this object, who is subjected

- to both inpregsé@nBavihgnksshienifghskrdhie-anaRedl fabliagt . hebstlandi vi dual s
are normal |y sensitive Only to gross differences in weight. If a piece 10

in the hands?@i-ceﬂvé nghvboBwabuseigliitatibon,t hot phaatuitheatdcl bronzei.ke t he
genuine netal, then the holder receives the inpression that the piece is
made of netal even if Thei termt "handBaanda¥appearapce. avki ioterrelared.i on
will be described in 15 connection with plastic pieces having bronze
particl es i ntoranrabjectihctbonghi made of pdaghde,siooks: dike dty yexs
limted to this alloy and is applicable to other, tals which are

i nher ent By deadeaefvaekpdnapd| hasead, vedohtasignificantly, greatey, fhan

e oAb et 4150 028 0 s PO SRRl it
ar oIV ectur ol 805 R GR8S AU SGMIRRR AR T Bl IGEMGRR R | il o
ke o pi codfatl BpTEEE, ol BHEal bbjoK 0 MIRES unllvidiatel S Borhalay
to provide agensitive only to gross differences in weight. If a piece
10 in the hands of an individual weighs more- than plastic and
iooks like the genuine metal, then the holder receives the
impression that the piece is made of metal even if it is not
as heavy as pure metal.
While the invention will be described in
15 connection with plastic pieces having bronze particles
incorporated therein, it is to be understood that it is not
limited to this alloy and is applicable to other metals
which are inherently decorative when polished, such as
aluminum, brass, copper, nickel-silver (pewter), and other
20 metals.
SUMMARY
An object of this invention is to provide
decorative or utilitarian pieces such as tiles,
architectural moldings and vaseé which are cast or otherwise
25 fabricated mainly of a plastic material, yet have an
appearance that substantially corresponds to like pieces

made entirely of metal and, if desired, a hand like a piece

made of the metal.



met hodt for fabricating these pieces which are conposed bf plastic material,
metallic particles and floatable particles. 5 Al so an object of
thé invention is to provi de pieces which igpcorporate in the conposite a
fire retardant agent, or other additives so that when the pieces take the
formof floor or wall tiles, or other pieces used in building construction,

~the pieces satisfy strj r 10pj8eehbieshisal pveht46huia! tangrbvigecade
‘ requirenments. Yet another ject of the invention is to provide a nethod

~ which lends ﬁéﬁf‘é& £6r "PSBrEREUAgI ERedk pebokbvehichoareosbmposkdboifcat e
t hese pieces. A further object of the invention is to provide 15 pieces
conposed of prisvEEisapeptals metaltiel partictbssanddfabatabdel udes an

el enent suspended in the plastic such as floatable particles made of, for
exanpl e, cerpatticlegl ass nmi crospheres to prevent the object from warping
due to uneven shrinkage during the curing of the mpnonger used to.20 form
the objebts. It is an Algetannebiesfeef ghetHBVPﬁVéﬁpléﬁ tg provigde an

obj ect having a netallic appearance which is not | a th
metal onto PiRerRs whighalncerperatepip FgefGPWBHSFﬁ pEéE&s%erlnaﬁPgﬁ t he

tal t
E’E; ? | Sﬁgr?%ﬁ#or%dot h%‘%eaééahé}%fé B %E%Pﬁﬁe £’ BiasRel Sasen Ens,
resin nixture rthe
et S5 e FYGADSCITifyg by e T
metallic OUtfﬁlfafﬂécgoﬂ§¥fﬁgtigﬁ,aEHSabﬁgegsoQa%ﬁ@f?“%%&lngent

10 architectural, structural and fire code requirements.

Yet another object of the invention is to provide
a method which lends itself to mass production at relatively
low cost to fabricate these pieces. |

A further object of the invention is to provide

15 pieces composed of polymeric plastic and metal particles and
also includes an element suspended in the plastic such as
floatable particles made of, for example, ceramic or glass
microspheres to prevent the object from warping due to
uneven shrinkage during the curing of the monomer.used to

26 form the objects.

It is an additional object of the invention to
produce an object having a metallic appearance Which'is not
formed by layering the metal onto another separate surface
but is formed in a process in which the metal containing

25 surface is integral with resin layer below it since both
layers are formed from a single resin mixture and bound
together by that resin mixture.

Furthermore, it is an object of the invention to

produce objects such as tile, moldings and trim which have a



surfacé that the object is 'made of netal and which haveja ceramic inner
surface |l eaving the inpresston fromthe inner surface that the product is
made of ceramic. 5 Briefly stated, these objects are attained
in a process for formng a utilitarian of feCorative object fabricated

mai ly of polyester plastic material, yet having the appearance of genuine

appoar ance oPOHRIHC” Bl ELEE4ss DAV 1R S, ARRRAT RS s En G

techni que, asvg%ﬂ&&ef:ﬂ%tathbqggﬁ 25 hadYEE t%lcﬁ:#g'ngltlﬁ.;ﬁf.tha%graﬁ or,

a di spersion metal particl Ich are nore dense t I qui

nmononer, ands@rghiteinher Qixrffb%@é 3RS iPR the §mpies iU fron t%ﬁ‘éi&ﬂélan

the liquid 15 nononer, are poured into a nold for formng the The

netal particigprace PRAE thedproduet! ie wadeh@fMedamid.he | ower region of
the piece or the nold is centrifuged to cause the netal particles to

m grate wsoward the out Brie€dyostated)e thiesee objectanatel mtitained Hirs a egi on
before the 20 nononer pol ynerizes and hardens to bind the nmetal particles.
The fl oat abl preces&cfor fiorhhingsa utifllitaripar orr decorativel abdedft t he

obj ect before the nononmer cures. As the liquid nmononer cures and shrinks,

t he presencefabrigated: mpindypef: pollyesteropdasticamaterigde Mgtedavdmny t he
25 floatable particles at the oggqsihg surface of the object ensures that

the nonorer Whe| 2BRPRERNEFAFy IERNIRE REAAY ORe thes oudeTsfase ofthereby
0PI ect: P SUELDKRS, kB bASaoBhSebe e RSl sl SRR -a0RE S S 2005
of " fo OPR3i¥81EAECELYALE nARY dnRiEYTy bf B3 CC Y ned
technique, a mixture of a liquid plastic monomer, a curing
agent therefor, a dispersion of metal particles which are
more dense than the liquid monomer, and a dispersion of
floatable particle which are less aense than the liquid
15 monomer, are poured into a mold for forming the object. The
metal particles are permitted to settle in the mold to the
lower region of the piece or the mold is centrifuged to
cause the metal particles to migrate toward the outer region
of the piece and concentrate in this region before the
20 monomer polymerizes and hardens to bind the metal particles.
The floatable particles will rise to the upper or inner
surface of the object before the monomer cures. As the
ligquid monomer cures and shrinks, the presence of the
metallic particles at one surface of the object and the
25 floatable particles at the opposing surface of the objeét
ensures tﬁat the monomer will shrink evenly and maintain the
desired shape of the object. Any shrinkage in the object
will be balanced on opposing surfaces of the object so it

will not lose its desired shape due to uneven shrinkaée of



only the netal particles on one face of the object. For Jinstance, a pl anar
obj ect such as a tile will be substantially flat and free from war pi ng.
After renoval 5 fromthe nold, the outer_f@ce of the piece is polished to
remove the fine polynmer skin fromthe surface of the netal particles and to
buff- the exposed netal surface. The resultant conposite piece which

simul ates a gppbditet ghceiscwhichnwoald eaicat iif thenobjleatt idantained fing
and 10 cleaning like a solid netal piece. If the floatable particles are
made of a cesalycthet metal, particieshon one fame ofsihe ebjedte i Fex.
surface of the object, such as a tile, nolding or the |like, may be abraded
so as to proindtaaceoughpmaCeWtSMQS haile widdebesurface of the
. resulting piece has the characteristics of a cerarmic piece in appearance

and wor kabi | substantinlpyséiptTrod EresrANONGYrHLNg hHeRider, di ng

of the invention, reference tQ the foI t I t

to 20 Léyre§é°PntBGnF8ﬂ99|$HQMQA% mnn e eqdﬁﬁgﬁicéh{gpn
Fi 1 is a schemat .agqr f_ a d f I

acgor dance V\FFﬂq’ﬁe!t?‘ gﬂ‘% oﬁ’oqﬂ"&rn%tl{ig’ ffr%réucttl@l(%:llstq%far}'%t ﬁor{)u u?]éﬂael -

resultant 25011 8eapidand b B S Yeta1? dhizshdd) gy dance

with the invB aving a c ecker oar ace pattern; -8- Fig. 4is a

gg;ffgg: ' }/gcl\fégﬁ’lﬁan@ Compo'sl tor Pileda ¢ iUn kit dtee 'éﬁllfﬂi\ﬁéthlin
piece can be treated in terms of utility, buffing and
10 cleaning like a solid metal piece.

If fhe floatable particles are made of a ceramic
material, such as hollow ceramic spheres, the inner surface
of the object, such as a tile, molding or the like, may be
abraded so as to provide a roughened ceramic surface. The

15 inner surface of the resulting piece has the characteristics

of a ceramic piece in appearance and workability.

BRIEF DESCRIPTION OF DRAWINGS

For a better understanding of the invention,
reference is made to the following detailed description to
20 be read in conjunction wifh the accompanying drawings which
contain:
Fig. 1 is a schematic diagram of a method for
fabricating a floor tile in accordance with the invention;
Fig. 2 is a section taken through the resultant
25 tile;
Fig. 3 is a perspective view of a tile in
accordance with the invention having a checkerboard face

pattern;



pattern; Fig. 5 is a perspective view of an architectural 5 nolding in
acqprdance with the invention; Fig. 6 is a section taken through a vase in
accordance with the invention; and Fig. 7 is atile in accordance with the
i nventi on showing the abraded inner surfac® of the tile. 10

DESCRI PTI ON OF THE | NVENTI ON Referring nowto Fig. 1, the first step in

. facturi bj . I al | tile. ith th
Tventi on 9 to producELd il aknRePRERPEREAVE Yisk, B BHAR AN other
i xture, ThegePEfadte YIRIChS, 1RteREToibAvIses L, Ugptrale, rdtd [T Cecond

(15 a catal yshaptepHsi N agent B to cause the nononmer to polymerize and
- harden at a predeternmined rate, the third is fine nmetal particles C and the

~fourth is 20 fine flopighl 8 Bar &l peespectiveneia Be bfe addhitectyaall i S
not added until the nononer and the netal and floatable particles are

t hor oughby imdéRdihgeiinaadcerdaabeutvith thecinveatdiongd. O herw se, curing
will take place prematurely in the m xing drum Furthernore, the anount of
fl oatabl e 25 particl eBigho6l dsba sectiongdakenn thriowgh anvaseedassarily in
wei ght, to the amount of the metal particles to adequately bal ance the

shri nkage raaegordange whthbsthg inyentivng asdune of floatable particles
may vary dependi ng on the t¥pe of floatable particles, netal and nonagner

-9- utilized. In any eVéfir, 7t A& fokdde dp preRrdgnee Mith.the javendion d

be an amount (ol 1CTEL LB SHRH §nB3k 2058 ace of the tile.

10 DESCRIPTION OF THE INVENTION
Referring now to Fig. 1, the first step in
manufacturing an object such as a floor or wall tile in
accordance with the invention is to produce a moldable
mixture in a mixing drum 10 or other mixing device into
15 whicﬁ is fed the main constituents of the resin mixture.
The first constituent is a liquid monomer A of a
resin, the second is a catalyst or curing agent B to cause
the monomer to polymerize and harden at a predetermined
rate, the third is fine metal particles C and the fourth is
20 fine floatable particles D. Generally, the curing agent is
not added until the monomer and the metal and floatable
particles are thoroughly intermixed and are about to enter
the mold. Otherwise, curing will take place prematurely in
the mixing drum. Furthermore, the amount of floatable
25 particles should be aboﬁt equal in volume, not necessarily
in weight, to the amount of the metal particles to
adequately balance the shrinkaqe rates of the opposing
sides. The volume of floatable particles may vary depending

on the type of floatable particles, metal and monomer



: about 100 to

shrinkage of the nononer so the object maintains its desired shape. 5
Typi cal weight ratios of the constituents are 30 to 300 parts of netal
pafticles, 2 to 6 parts of floatable particles, 1 to 2 parts of curing
agent and 2 to 10 parts of other conponéﬁt% Or additives to 100 parts of
nmononer. The netals which may be utilized in the invention 10 are those

whi ch | d d ' .

copper . br as§£§ff§$a?ﬁ S 2BY EVeREs cEbe” YRIURE BE"TicRrobad SRTRIIRE 11,
appear ance o e t - lsi

. o?psufficieH?s%gn%ﬁ??iéob%Léhngﬁanggfﬁ%gﬁgl&ﬁfrﬁéﬁ%Egﬁkehgkg?ﬁggﬁygBignd

onormer o O%Bﬂﬂ’céggeoff tfxaemehbﬁei-- sol tRCdbkctPdblintadns 1tehaesitea of
i about 5 Tayl or mesh, preferably about 200 to about 300

. Tayl or mesh gpgpapst preferably about 200 Tayl or nmesh, will be

- satisfactory. wever, coarser particles may be used to inpart to the 20

~ piece a gifferent appegyptheal Wedightsratioseof che lconstdtuentshans Gdess

" especially unsaturated pol yesters, acrylates, nethacryl ates, styrenes,

met hyl st yr enes, 3epopaets offl metainpanitdclesyh2h&ioateparts of floatable
Specific exanples of preferred plastic are Polylite 32-358, an unsaturated
pol yester r epantioheser lnantPadt PRTYSHPLIREUEING agemdnadd 2 tondo Rparts
cont ai ni ng nore than 50% unsat ur at ed paol yester resin and 1ess than 50%

styrene nmonodErothespermpopents oF aAdAtdvesefopdOfePEts OL MEROMETL|
ranuf actured by, AShl angy Chedkegi yhitn 3% B2 LUNIS I O brhen S

10 are those which would produce a decorative effect such as
powders of bronze, pewter, copper, brass or aluminum.
Particle size should be small enough éo that the appearance
of the object will be that of solid metal but large enough
and of sufficient density so the metal particle will sink in

15 the liquid monomer to one surface of the object. Typically,
particles in the range of about 100 to about 325 Taylor
mesh, preferably about 200 to about 300 Taylor mesh and most
preferably about 200 Taylor mesh, will be satisfactory.
However, coarser particles may be used to impart to the

20 piece a different appearance.

Varioﬁs nonomers can be used in the process
especially unsaturated polyesters, acrylates, methacrylates,
styrenes, methylstyrenes, epoxies, allyls and
diallylphthalates.

25 Specific examples of preferred plastic are
Polylite 32-358, an unsaturated polyester resin monomer
manufactured by Reichhold Chemicals, Inc. and containing
more than 50% unsaturated polyester resin and less than 50%

styrene monomer; Aropol 8520614 an unsaturated polyester



wei ght *styrene; Envirez 5310, another unsaturated polyester resin
3 uf.actured by Ashl and and- containing 50 to 55% 5 polyester resin, 25 to
0% et hyl ene gl ycol dinethacrylate and 15 to 20% hydr oxet hyl nethacrylate
and Hetron FR 992, an epoxy-acryl ate re$i #%manuf actured by Ashl and and
contai ni ng about 36% styrene. The fl oatable partlcles are powders,
m cr ospheres_10, or

which | h
_?Pe denfity B?S%HemﬁngF%E %%hgﬁgeifggfﬁgtggggﬁ% an §¥ 6@@f|5g ess e
floatable P: glﬁbe 03 gf g%gﬁ%tﬁnbgthggtghqg'%ﬁgp§&§$%bbﬁttgﬁ%'%&ﬁg ‘he

surface or e sur obj ec oSl te ace contain

metal parti C&éﬁghé%i#f‘énéachn%ﬁ%bzt 8910 O%x?lih%rpﬁhtsh% F*%tfédo 19e3t

~ensures tha not mgrate to an he netallic surfacCe of the

- object. The faaﬂﬁtmaﬁuifheeheahebpahhhqhaa whiac h cointadhd nigO sloh¢os gislace
shoul d be about equal in volune to the anmount of netal particles mgrating

to the ogpospoly@Stepuréein, 28heof 303t ekhylpae! glyeslnaimethaeriyflateor m of
powder such as pol yet hyl ene or pol ypropyl ene, or holl ow m crospheres nade
of , for examnmh@, 18etank0%ohydraxethidcmethacrylate ;viandofietyonf FRN®92,
nononer, production tine and ot her production requirenents, gel tine 25
(curing tine3n epexyhacrypatef resdnt agnufpatureﬂebyvmshlenﬁeamdt he amount
of the floatable particles which mgrate to the surface of the object.
However, thecPRbREBANGHBRPHELA6EOREYERNE to ensure even shrinkage of the

nononer during curin The facto af fect the ammunt of the
Total particl'e whi e TherEiaa Rk s apas tialen, ath: PoHdensy SmL CEasRerRS

exanpleioof floaéﬁg pQ%EECiLSSWﬁEShtRSVQ a den51ty which is less than

the density of the plastic monomer so that a substantial
portion of the floatable particleé, will migrate in the
liquid monomer to the inner surface or the surface of the
object opposite fhe surface containing the metal particles.

15 The fact that the floatable particles float also ensures
that they will not migrate to and mark the metallic surface
of the object. ' The amount of floatable particles which
migrate to the surface should be about equal in volume to
the amount of metal particles migrating to the opposing

20 surface. The floatable particles may be in the form of
powder such as polyethyleﬁe or polypropylene, or hollow
microspheres made of, for example, ceramic.or glass.

Factors such as viscosity of the monomer,

production time and other production requirements, gel time

25 (curing time), and the type of floatable particles will
effect the amount of the floatable particles which migrate
to the surface of the object. However, the process should
be controlled to ensure even shrinkage of the monomer during

curing. These same factors will affect the amount of the



fol |l owi ng products manufactured by PQ Corporation of Valley 5 Forge, PA:
Ext endospheres SG  hol | ow ceram ¢ m crospheres containing up to 5%
crystalline silica; Extendospheres SL, hollow alum numsilicate

m crospheres; Qcell 300 inorganic sodi GmtBofosi|icate nicrospheres
cont ai ni ng anor phous silicon dioxi de; Extendospheres XOL 50 or XOL 200

Bubbl ekup, 10 L]l I fi ' AR ' ;
Vetal Lo ol HerbARher HeEBaroRch, EHaxPHReRInG BuE7Rce BEVRRECS: AnC

However, thi%ﬁ%s got intended to limt the types of materials which can be
used as fl odt2hFE particles, particularly in |l arger objects such as table

tops where 15 1 arger %%?éif?&eegﬂ?giﬁke§fcfﬂoaﬁaﬁﬁédpa§%deé§ Ag-eC @leonent
can be any suitable catalyst use r curing nononers such as nethyl ethyl

ket one per 0x¢ &) of$ndg OpikBudtdi hanaritthireadbyt e Cozporation pf Yalley

-~ pronote curing at roomtenperature. The curing time, which nmay be extended
- to as nugh agorge i PAL eBxtendobphetiesssey hplidd ceramichaicrospherss

- appropriate snmall anmount of Aropol Q 6919 inhibitor. The curing tine
depends on tdentainingfuprboosér crystaliineasd lichi;biExtendospheres [#,
mxture. A 25 fire retardant agent, such as alum numtrihydrate (ATH), is
optional anchohlowecatusinuh siddcase mikzospberess RrToflilcR0% ddorganic
retardation is not a necgsgar¥ property, ATH may be qm tted. Sunscreens are
utilized to sedivetberpsilicatenmirrogpheres 508 agor, i ol et

obj'eci and tHLLieenyAkAIidBAl FRECRIRSEBREARORCH &0ty 2050 BT eI
during g%rlqgtganosilicon modified aluminum silicate microspheres; and '
Metalite ceramic microspheres coated with aluminum, copper
or zinc. However, this is not intended to limit the types
of materials which can be used as floatable particles,
particularly in larger objects such as table tops where
15 1larger floatable particles can be used.
The curing component can be any suitable catalyst
used for curing monomers such as methyl ethyl ketohe
peroxide.
As to the additive utilized, the promoter helps
20 promote curing at room temperature. The curing time, which
may be extended to as much as 30 minutes, can be adjusted by
adding to the mixture an appropriate small amount of Aropol
Q 6919 inhibitor. The curing time depends on the ratio of
' promoter, catalyst and inhibitor added to the mixture. A
25 fire retardant agent, such as aiuminum trihydrate (ATH), is
optional and in the case of vases or other objects in which
fire retardation is not a necessary property, ATH may be
omitted. Sunscreens are utilized to protect objects from

the deleterious effects of ultraviolet light. Colorants may



After thorough mixing in the drumto cause the 5 netal particles and the
fl oatabl e particles to becone uniformy dispersed in the resin m xture, the
resin mxture 11 is poured into a nold 12 having a formappropriate to the
object, inthis case a tile. Uniformdispersion of the nmetal and floatable
particles in the resin m xture produces 10 objects, particularly planar

bj ,  Whi | 35S T, f e | ' . Th
Ui ckness. of PPRBCHERLEEC PAIRY WARC NSl () P MR gl s T

t hi ckness of € ne

desired weig 233 | : A d3st § t
formed by thgégg%clg%ta r %teg 1#?;?%3‘; sr?ét%ldﬁ %%ﬂ%@ﬁr&% e a%yé.%%fcmn
to about 1.0gqapihl earfieg.a tile which is 3.2 nm (one-eighth of an inch) in

t hi ckness, wherea$S a counter top surface may have an .8 to 2.0 nmthick

netal surface. The har dgtieig thorouwih wisifigltill &hes @HaD 1S dauferthd the
relatively heavy particles Cto settle by 20. gravity and concentrate in

t he | owers r epetalopatritd clelsd amdd ther fMloatadls ipaxttidleghttd [edons e
particles to mgrate to the upper region of the nold. Vibration of the nold
12 wi || assi ynifpemiyy dispersed in rhgmlre@im migehunts o the ttegiss mixture
appropriate regions. Wien the m xture hardens, a tile 25 13 is produced
whi ch, as shdhnipnPPuged indas ag meddy Wohavdng 3 form @pRiQRyiate Lofkhen

Dl asti ¢ whi CABABPEro I8\ S ienEaRA A ChHA cBd KO (ARSHRAST T e | ace
[0l on 20, Tagerkh Shed elBitatel WS UL IGIER MNP e il
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surface of substantially uniform thickness. The thickness
of the metal surface required will depend upon the use and
desired wéight of the final object. For instance, a bronze
metal surface formed by the concentrated mass of metal
15 particles may be about .30 mm to about 1.0 mm thick for a
tile which is 3.2 mm (one-eighth of én inch) in thickness,
whereas a counter top surface may have an .8 to 2.0 mm thick
metal surface. The hardening time of the mixture is such as
to permit'the relatively heavy particles C to settle by
20 gravity and concentrate in the lower region of the mold and
for the relatively light floatable particles to migrate to
the upper region of the mold. Vibration of the mold 12 will
assist the movement of the metal and floatable particles to
Ithe appropriate regions. When the mixturé hardens, a tile
25 13 is produced which, as shown in Fig. 2, has a body formed
of plastic material 14 and an outer face region 15 defined
by a dense mass of metal particles embedded in plastic which

act to bind the metal particles together and an inner face

region 26 made up of a mass of floatable particles embedded



together integrally by the same cured resin. In the casejof 5 a tile or
ot her planar object, the nolding procedure ensures a substantially planar
formfree of any warping due to uneven shrinkage whi ch woul d cause the
pl anar object to lose its desired shape. “TR& Mntegral nature of the object
I's iaportant because it helps to prevent surface chipping which 10 could

ST Gy 45 RIS SATGITERRY GRS et S BRSMERRE
outer 120 15, Slothbs, L pRRrbRER, Fabl B8 16, S SRP pEOpRABSTEL?!
(he Lhin PlASESlen i ahacdRd Shnde! FASErpYRN 26CKBRSRLY Rofp A @

any Suitab|eﬂ%&éﬁﬁéfgiﬁﬁé§§a§! hp@StRebEhheNGurBactedInl O TRTRHE ER8eZ0f
pl astic binder Skin and expose 1he particles at the face to a polishing

action tosprgueEle ¢pl bthee pranar dujectl BHef hBIdARG pebiebupre easneeads
rutilized are products sold by the Lea Nhnufacturlng Conpany of Waterbury,

Connecticut f®rsibseantiadily phandeafyraufreerof d3hy Wwappingt Quéctbor), a
m x of abrasive, fatty acids and gl ycerides containing about 5 to 15%
chronme (111) uneven ashir itkage Sebdchuwonlid cailde the ptansrdebjebti ton dose
(cut and color) are obtained using a m xture of abrasive, fatty acids,
gl yceri des, pets dlesiredxsbape. antheoiptegnali nakyre of thejobjegtsis

ethanol 2,2-imnodi- and 67 to 80%silica dust. A heav¥ cut CUt,dOMﬂ%,
resul ts fromiWReYkanpibgcange 1t Relps,Eo PEevent SHETage, cBAPRIRI MR 1ch

petrol eu%vvaxéé)did occur if a plastic substrate is merely coated with

metal.

The tile 13, after hardening is completed, is
removed from mold 12. At this point, the outer face 15 of
tile 13 contains a thin plastic skin covering the metal

15 particles. In order to impart the appearance of the metal
to the object, the thin plastic skin is abraded or polished
away to expose the metal. At a finishing station 16, outer
face 15 of the tile is polished and buffed by any suitable
polishing means such as a buffing wheel 17 to remove the

20 plastic binder skin and expose the particles at the face to
a polishing action to produce a polished metal.

Typical buffing and polishing compounds utilized -
are products sold by the Lea Manufacturing Company of
Waterbury, Connecticut for fine, medium and heavy cuts. For

25 fine cuts (color), a mix of abrasive, fatty acids and
élycerides containing about 5 to 15% chrome (III) oxide and
70 to 80% aluminum oxide may be used. Medium cuts (cut'and
color) are obtained using a mixture of abrasive, fatty

acids, glycerides, petroleum wax/oils and soap containing 1



containing 10 to 35%silica dust and 38 to 60%tripoli dust. 5 There are a
w de range of other products available for netal finishing. The face of the
obj’ect may be treated in a variety of way s guch as applying salt water to
impart a patina. To protect the finish, a thin, transparent, adherent
plastic 10 coating may be applied such as urethane, wax or other

conpati bl e ceet 6&8gethanaina,i2~minddis- and BN ta@nIrmyiicpadusti eddt o age
~in an oxidizing atnosphere so as to acquire the tarnish or natural patina
of the naturheanyt eut Teutwdiogn) afesids fndn dite s ta mix 9f t hough 15
not as heavy as a tile made entirely of metal, may be significantly greater
“than the sangbrpsdvead&adty a@idsot giyeanidemand petrgplann Madnirike

~amount of netal particles. The tile will therefore have the "hand", of a
tile seenm ngFPNkAdBiIRg L0 fenSSdhSiddca dugh anthi3®ite, 69% Lxipplirdust.
plastic materjal. In the gase_of fine brqnze parjicles, the I ght_ of

b onze. i ¢ | EheEe; a2poo Vi, TARGS OF MIDGR BRGNS # AT RREG T Patat
vol ume of po%ées% L_resin. Though in ternms of volune, the plastic is the
mai n const it 1&REEM R erns of 25 wei ght the object may be at | east about

oI A, L1 SBNE QAP o AR S b ) RSN G
approachi ng Bbaﬁagg Sulh! als %Ei;ﬁ ingP AT fakker to ipart’ d Gtind Xt We
was formed fromthe follow ng: 100 grans of polyester resin (Reichhold
Polylite Pol ggotectRenen £3Aishi) a thin, transparent, adherent plastic
10 coating may be applied such as urethane, wax or other
compatible coating. Alternatively, the exposed face may be
permitted to age in an oxidizing atmosphere so as to acquire
the tarnish or natural patina of the natural metal.
The weight of the resultant composite tile, though
15 not as heavy as a tile made entirely of metal, may be
significantly greater than the same tile made entirely of
plastic material depending on the amount of metal particles.
The tile will therefore have the "hand" of a tile seemingly
made of lightweight metal, not that of a tile made of
20 plastic material.
In the case of fine bronze particles, the weight
of bronze particles is more than three times greater than a
load of the same volume of polyester resin. Though in terms
| of volume, the plastic is the main constituent, in terms of
25 weight the object may be at least about 50% heavier than the
same object made entirely of plastic and-may even be twicé
as heavy. In such an embodiment, the object will have a

"hand" approaching that of a metal object.

Example 1:



100 grams of metal particles (Bronze Powder 5 ! B- 406,
Unit.ed States Bronze Powders, Inc.); 1.0 grams of catalyst (Witco Hi-Point
90° MEKP, Argus-U.S. Peroxygen Products)_ 2g5_grans of nicrospheres

- (Ext endospheres SG Hol | ow M crospheres, PQ Corporation); and 10

3.0-granms of wax styrene solution (sealant) (Mddifier C, Aristech Chem cal

Corp.). A planar tile AopgBSnfmefchPeswher Fokakdofrem ithiee fbllabwiingt no
war pi ng. The anount of metal may be varied fromabout 30 to 100 granms or

even up to 500 grans dependipg 4rams blfepddygesterwregin (Retilkchhoddect and
the desired thickness of the netal |ayer. The amount of the floatable
particles would |ikew se bePodyléttebPolyester Resipl 822358)resin nmi xture
was formed from 20 80 grams of polyester (Envirez 5310,
Ashl and Chenical Inc.); 60 &P@noramsf p&rrmeitétlapamlc £6ufBrNzS I?)?a'rdﬁre
(RSB 431 Hydrated Al um na, Sal em Indystr.ies); qr ams
of nmetal Sparticles (Bronze Bo#@8w §n1$66 s@ﬁFF@ngngébP@W@ﬁf@'P&ﬁﬂ%ﬁ

10D 2 Gdrarm of promoter (Ente” ao 0 A0Rs! SR Rer Rkt 47
catalyst, Argus-U.S Peroxyﬂﬁﬁperggg%%_bus. Peroxygen Products);
2.5 grams of midrospheres (Extendospheres SG
Hollow Microspheres, PQ Corporation); and
10 3.0 grams of wax styrene solution (sealant)
(Modifier C, Aristech ChemicaI'Corp.).

A planar tile formed from this formulation will be
flat with no warping. The amount of metal may be varied
from about 30 to 100 grams or even up to 500 grams depending

15 on the desired weight of the object and the desired
thickness of the metal layer. The amount of the floatable
particles would likewise be varied by 901ume.

Example 2:
A resin mixture was formed from:
26 80 grams of polyester (Envirez 5310, Ashland
Chemical Inc.);
60 grams of flame retardant, alumina
trihydrate (RSB 431 Hydrated Alumina, Salem
Industries);

25 40 grams of metal particles (Bronze Powder B-
406, United States Bronze Powders, Inc.);
2.4 grams of promoter (Envirez 59016
Accelerator Solution, Ashland Chemical

corp.);



2.0 grans of mcrospheres (‘Extendospheres SG 5 ' Hol | ow
Ceram c M crospheres, PQ Corporation); and 3.0 grans of wax styrene
sol'ution (Mddifier C, Aristech Chenicaltﬁidxa Atile made fromthe
fornulation will be flat and 10 free fro rping. Conparative Exanple: A
resinm mxture was fornmed as follows: 100 grans pol yester resin (Reichhold

Polylite Polyester Resin 323’0381,64% (? Statalygt (Wh O ¥R dEPt aI

particles (Bronze Powder ronze Powders, 1Inc.);

grams of catalyst (Witco HypRe datd yMEKPAr@ﬂ¥£h SpRHeEEn Products);
C

and 3.0 granms of wax styrene solution (Nbdlf er 20 '
Aristech Chem cal Corp.). Thedductsygde fromthis formulation was warped
due to uneven shrinkage of the surfaces with and wi thout the netal
particles. The surface cont 2i.0i ggaise ofedlcriozphetiess (Extendosphdris BG
much as the surface which 25 did not contain any netal particles during
the curi®g of the resin. ThHoldew Cewamiichiicricspheres)aPQ Gorpdratiant;
flat. Use of the tile would require attaching a backing to the tile which
flattened the tile or secureMd the tile to - 17 - the surface in a
manner which fl attened the tile. If the cured resin was naot flexible, the

tile could not be used. Br&cﬁiréinﬁgqfhé'%\?&a{?e&? sodutiane W’ffdr?é' of

the bottomwall of the nDId be engp ed or
rlst emlca orp.) .

A tile made from the formulation will be flat and
10 free from warping.
Comparative Example:
A resin mixture was formed as follows:

100 grams polyester resin (Reichhold Polylite

Polyester Resin 32-358);

15 100 grams of metal particles (Bronze Powder

B-406, United States Bronze Powders, Inc.);

1.0 grams of catalyst (Whitco Hi-Point 90

MEKP, Argus U.S. Peroxygen Products); and

3.0 grams of wax styrene solution (Modifier

20 C, Aristech Chemical COrp.).

The tile made from this formulation was
warped due to uneven shrinkage of the surfaces with and
without the metal particles. The surface containing the
metal particles did not shrink as much as the surface which

25 did not contain any metal particles during the curing of the
resin. The result was that the tile was curved and not.
flat. Use of the tile would require attaching a backing to

the tile which flattened the tile or securing the tile to



5 othetwise nodified to create a decorative pattern on the face of the
resul tant object. Thus, as shown by floor tile 18 in Fig. 3, the face 19
has an embossed checker board pattern having snooth raised squares and rough
depressed squares. This surface is not omﬁ%cﬁmorative but also 10

provides a tread to prevent sl i ppi ng when malking , as shown by fl oor
~tile 20 in Fj e a2 anﬁ& r ead
surface whi cjﬁﬂl sé ﬁ #ecoré:?:e’\}'gl e co aI SO éa%rg)s f)g%?)éon

the nmold to e&g@aceeelhe%:aea\ﬁdw £ A%0, ¥hd USLIéCoulP not be used.
Additional ly, by formilating a resin mxture in two (of nore) parts, the

first part having one g Pravtiltity MHEAhvertidnle RE dthdiddurBacd o f
anot her netal such as brass, objects may be made which give the appearance

of bei ng casthér bmummewtahan of&chenwld hay ibe temiessed 2 etgladd e al ong
the outer edge. of a tile nmay appear to be brass while a pattern in the

i nner se@ i ootherwtiset modifded e araateha Wemorat ie pabtermgn dhe

netal -like tile in accordance with the invention over conventional ceramc
tiles is thafage ofethe resulianty ohjestssaThus,t s lehowm it fekoan tikgler
them | ess fra ile and therefore heavier than the relatively thin netal-1ike
tile, nakinglPt iRoFddexPendhee fiagesii% has an (ﬂ“@‘%ﬁﬁe}ﬂn‘@‘qqk%b°%%o t he

netal -like til can_be .cut hout diffic onforn1 o]
Chace reoui 1 BREEEER RRVADE, smookh Fatsed Starns ﬁﬁ though
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10 provides a tread to prevent slipping when walking. Or, as
shown by floor tile 20 in Fig. 4, the face 21 has an
abstractly crinkled or fibrous tread surface which is also
highly decorative. One could also emboss a logo on the mold
to produce tiles having the logo on its face.

15 Additionally, by formulating a resin mixture in
two (or more) parts, the first part having one metal such as
bronze, and the second part having another metal such as
brass, objects may be made which give the appearance of
being cast from more than one metal. For instance, a

20 pattern along the outer edge of a tile may appear to be
brass while a pattern in the inner section of the tile may
appear to be bronze.

The advantage of a metal-like tile in accordance
with the invention over conventional cefamic tiles is that

25 ceramic tiles are necessarily thicker in order to render
them less fragile and therefore heavier than the relatively
thin metal-like tile, making it more expensive to ship and

store ceramic tiles. Also, the metal-like tiles can be cut



object”so that it is thicker or conforns to a standard size. For exanple,
the bottomof tile 20 shown in Fig. 4 may be provided with a backing of a
thin fiberglass sheet 27 covered by an gl ug num honeyconb sheet 28 which is
then 10 covered by a thin fiberglass netting 29. In this manner, a tile
which is one-eighth of an inch thick can be made to be one quarter of an
inch thick igiehdat QA rEaRALY ko idbiitdrn 9 dpitid reduireneritsd USinatass a
cast architectural nolding 22 15 having a plastic body and a contoured
face regi on @erhnieedilesbarer didfficdld tetadt.powders such as brass which
are held together by a plastic binder, the face being polished so that the
~mol ding appears to be Esen dhdughnobjectshauwwlheasttidesatadde iin used. Since

“the nolding is mainly of 20 | astic, it nmay be glued or otherw se attached
to a wal |l inacherdanger withy dnventiien cansdig punduced &9 deg woul d be
too heavy to easily attach to,a wall,. Such noldings can al so be used to

create pituFelpti¥edy thime ifasiesiredyom hacking aan e arRldied £ dde 25
o 2 L ahSREa S Y I Sonia g e T e ol g ¢
henyt e ok SExhRpThd G AR LI SR AR A 4 Y
e e BRI heBAISEP S A URATA P A, 77 b
types of prodggbfelObyUad altindhuathondydis shietS s RIBTIP le/ t3Kh not
I ntended to be an exhaustive list, the
10 covered by a thin fiberglass netting 29. In this manner, a
tile which is one-eighth of an inch thick can be made to be
one quarter of an inch thick in order to conform to industry
standards.
Fig. 5 illustrates a cast architectural molding 22
15 having a plastic body and a contoured face region 23 formed
by bronze or other metal powders such as brass which are
held together by a plastiq binder, the face being polished
so that the molding appears to be made of bronze or whatevef
other metal is used. Since the molding is mainly of
20 plastic, it may be glued or otherwise attached to a wall in
the manner of a wood molding. A solid bronze molding would
be too heavy to easily attach to a wall. Such moldings can
also be used to create picture frames.
In the vase 24 shown in Fig. 6, the metallic face
25 region 25 is formed by rotating the mold containing the
mixture of ligquid monomer and metal particles to produce a
centrifugal force dausing the heavier particles to migrate

toward the face region while the lighter particles form a



i nventton may be used to form scul ptured ornanents, head boards, boxes and
ot her pieces having a hand and appearance sinulating all-nmetal pieces. It
can be used for interior 10 products suchhgqs-wall and floor tiles, counter
top surfaces, desk tops, table tops, furniture conmponents, plunbing
fixtures, trim planters, stair railings, decorative brackets, panels,

shel ves, piclayerf bamthedithrergBurfhded Bafcre tHhe Mcabids pEBmarizioor s,
it may be utilized for 15 doors, roof tiles, gutters, |awn and garden
furniture, sandnhagdemsl. tiles and trim outer facings of buildings, marine
har dwar e and accessories, autonotive body parts and accessories, tools,
toys and athletic equi fihese pheaesdiams hy e neandhamtonly anes whsich

m xture, the object 20 fabricated can be adapted for a particul ar, _use.

For exanpl e, AR brePEOdlced Msind e imlendikatbor Ilsds HsEq assihie tr

"suitable for this purpose. The relative amount of, metal particles included
in the nmit uF@rPoF‘gPUF FYRgs: of Praductks, Sk use tim?%i#%% ofdaqrsy As

i gh f th ' ' f I
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the pol yest egnt@nRYBHUGEY HePliskll ' $0bh RRHTAMN IR "hddd US! on
that the pieCe s made of metal. 1n the case of a vase, a tabl€ l'amp -

20 - base orpghigk, ! Bosestall Uetiidl NRA! haviliy WIS ot idiiledii Rt

stability to e pieces. Another asp e "dppearance
cones into psaMulatifg alN-metad piRdRdlY It QUL He VKT T Nihteridie

I nvention as contrasted to a simlar object having a netallic glaze. The
gl azed aly ecprbdactssbuehh as wall and floor tiles, counter top surfaces,
desk tops, table tops, furniture components, plumbing
fixtures,-trim, planters, stair railings, decorative
brackets, panels, shelves, picture frames and lighting
fixtures. In products used outdoors, it may be utilized for
15 doors, roof tiles, gutters, lawn and garden furniture,
swimming pool tiles and trim, outer facings of buildings,
marine hardware and accessories, automotive body parts and
accessories, tools, toys and athletic equipment. By
modifying the ingredients of the resin mixﬁure, the object
20 fabricated can be adapted for a particﬁlar use. For
example, if the object is intended for outdoor use, the
resin must be suitable for this purpose.
The relafive amount of metal particles included in
the mixture for forming the piece depends on the desired
25 final weight of the piece, and in some cases one can use
amounts of metal particles which are equal in weight or even
up to five times the weight of the polyester to produce
relatively heavy pieces and increase the illusion that the

piece is made of metal. 1In the case of a vase, a table lamp



appearance which nmitigates against its visual acceptancé as being truly
metallic in nature, whereas an object according to the invention has a soft
metallic glowand in tine 10 acquires a-nguwal patina which is lacking in
a glazed object. ‘Wiile the invention as described is an inprovenent over
the art, there are further enhancenents which can be nmade to the products

- whi ch are papaseubar bther thyrwe-etinfernsibnalprolsjedts hatheerhadloced ave ight
~outer surface and a functional inner surface which is intended to be bonded
t o anot her sgivesestabiddtyndiadithes pitedes.and the |ike are exanpl es of

~these types of products. The further inprovenent involves abrading the 20
i nner surface of the mdng&heyr @specth ©f &he d'apneanangelsifacter (whiekh has
formed during the ol ding prqcess and covers the floatablelfartlcles ‘The

abradi ng al sGOR&Ht &P@Q ¥ 1S the Jmprassion nade kY 3 &PI’EY ace to
expose both the |rs|de and.t he out |de of the f | ogt parthJ [ adi ng
25 can bk CQFFPEE qzﬁ' %ﬂ%} f?gr Ag) ct
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are ceran ¢ BbghgsRRANGS metalN8 dBIo tRIUUGIh ks haD ek rlﬂcécfﬁif’ng

i nner surface of "the-product, the inner surface functional y and
aest heti cal | ¥ot ¢he aRvehtiohihael & lsﬁﬁﬁ:&xeﬁalawrgmravs dHddrttine | es,
nol dings and the Iike may be used in the

10 acquires a natural patina which is lacking in a glazed

object.

While the invention as described is an improvement
over the art, there are further enhancements which can be
made to the products which are particularly well suited for

15 products having a decorative outer surface and a functional
inner surface which is intended to be bonded to another
surface. Tiles, moldings, trim and the like are examples of
these types of products.

The further improvement involves abrading the

20 inner surface of the molded product to remove a thin plastic
skin which has formed dufing the molding process and covers
the floatable particles. The abrading also ruptures the
floatable particles on the inner surface to expose both the
inside and the outside of the.floatable particles. Abrading

25 can be carried out in a number of ways including
sandblasting or sanding the inner surface of the object.

Thé result is that the inner surface, instead of being

smooth, is roughened and slightly irregular. This roughened



same manner as ceranic tiles and noldings. For instance, a tile nay be
prqduced which is 1/4 inch thick which would be 10 conpatible with
standard ceramc tile thickness in that industry. The 1/4 inch thick tile
may be produced without any attached badRi%b and can be bonded to a wall,
floor, countertop or the like wth adhesives well known in the ceramc

[ poust ey ROt 80 fled N APREL h DAL S SIS Seb™T
gure, T, Wl s fidd SiIRRAEE alerudo L process, the (11 30

‘visible 20 in the fi O )proifiRaing FhtSoiOPRreid és RGN &8 &éFahfc
that used to make the object described in connection with Figure 1. In

produci ng ti i cidsphdredi th RS ndldasiprodvticind tRéml abEsdthy Sthéor
curing agent) and hollow ceram c beads 25 are mxed to forma resin

m xture. 5O ianexddiurfiesre f thhs product) dlimnimer\suhtacd cfunchbionalkys
and vapor suppressants nay be included to enhance the physical properties
of the produendamesthetivabdy ittakeponithe chariicteristice of xa eeramic- 22
- Exanples of liquid plastic resins are R 0059, a polyester resin

manuf act ur ed PHEPIRRe s & @8 CRPI g and chect e maxs be used| insthe
resin manufactured by Ashland Chemicals, Inc, Powered netals such as B-406

Bronze or C- SBME) DANSTe A% QRRAMS it k¢S ang FRLAIRGS pe IRY | 1DRtANGRe A
catal ol o ST AR RS PnSHAPILL PP OTASE 684811 Doifa be
10 compatible with standard ceramic tile thickness in that
industry. The 1/4 inch thick tile may be produced withoutl
any attached backing and can be bonded to a wall, floor,
countertop or the like with adhesives well known in the
ceramic industry. Elimination of the use of a backing also
15 saves the labor, time and cost of installing the backing on
a 1/8 inch tile.
Referring to Figure 7, which depicts'a tile made
according to fhis process, the tile 30 has a inner surface
31 and an outer decorative surface 32 (which is not visible
20 in the figure).
The tile 30 is formed in a manner similar to that
used to make the object described in connection with Figure
1. In producing tile 30, a liquid plastic resin, powdered
metal, catalyst (or curing agent) and'hollow ceramic beads
25 are mixed to form a résin mixture. Other additives such as
fire retardants, UV absorbers, promoters and vapor
suppressants may be included to enhance the physical
properties of the product and to improve the physical

handling of the mixture.



Cor poration or Hi -Point 90 sold by Wtco Corporation. The holl ow ceram c
beads may be, for exanple, " PQ Corporation's 10 Extendospheres SG or
Ext endospheres SF-12. Promoters such ag §% Cobalt Nap-Al|l or 12% Cobalt
Pol ycure A+ produced by Money Chem cals, Inc. may be used to vary the gel,
demol d and cure tinmes of the product. The resin mxture is blended in a
o mxing drumwi th 15 apghiplesdeyi teqaiahpaaseiparakinki arer RODOSO, hanore
- sophi sticated netering and i xing equi prent. The content of the netal
powder in t 1psster ¥bsiA faubactheall HFYHKORebearchOCUrpbratdongi gnd of
the liquid plastic resin and the hollow ceram c bead content may 20 range
~from about 3fetronbszs RF%aocpolfesterghesin mhpufisciurednbiyr dshipadanount s
- of the catalyst and pronoter, if used, can be varied to produce |onger or
shorter gel ChiembtalspdIngre Powered| metads such RS PodO08cPERNESHOXdC a
silica based material such as alass m cr ospheres or _other, naterial_ 25
whi ch wo8l d 31®€epperppreduced, bycH-SanBEENZe PAYche ?ﬁélﬁég m reis

cast in flexible nmolds which b de f{. L bber
Clast oner . CBRCALYES VR GuF 10, HIBDE Bo¥,ban Bl CEEAALR, PAESRATSUEANAI tres

vary from about, 10 t bout .1 ' endi s - .

of cat?:yst %ﬁﬁhE?ﬁnﬁvgﬁgﬁg&dBgﬂgéﬂﬁ%ﬁﬁgggg#ﬁggﬂ%3?3“8%d?%§%5 r%@% amount
generally takes be 2 s T :

Pho.obj ot regrRAcabReh BROHICERIRE SBPHb1A ny Witoo RotpEatiRs: I ir e
at [err], 5Ol%tj?]égéaybgfaﬁiﬁogg%ﬁtsemﬁx(raBe,O?.Bﬁ' eRampecClPo TorpIRiatiiodnys

cured, the is renoved fromt mol d and the inner side of the object
10 Extendospheres SG or Extendospheres SF-12. Promoters such

as 6% Cobalt Nap-All or 12% Cobalt Polycure A+_produced by
Mooney Chemicals, Inc. may be used to vary the gel, demold
and cure times of the product.

The resin mixture is blended in a mixing drum with

15 a mixing device such as a paint stirrer or with more
sophisticated metering and mixing equipment.

The content of the metal powder in the resin
mixture may be about 15% to about 400% of the weight of the
liquid plastic resin and the hollow ceramic bead content may

20 range from about 3% to about 15% of the weight of the metal
powders. The amounts of the catalyst and promoter, if used,
can be varied to produce longer or shorter gel, demold and
cure times. Instead of a hollow ceramic bead, a silica
based material such as glass microspheres or other material

25 which would proQide a porous surface can be utilized.

The resin mixtufe is cast in flexible molds which
may be made from silicone rubbers or urethane elastomer.
Gel times vary from about 5 to about 60 minutes and demold

times vary from about 10 to about 180 minutes depending on



contai*ning the ceram c beads is abraded to renove the thin plastic skin
whi ch fornmed during the nolding and to create a 10 rough surface which w |
fatilitate a good nechani cal bond using standard tile adhesives. The
roughened surface can be obtained by safd#3asting for 2 to 3 seconds at 60
psi -using 54 grit alum num oxi de abrasive. There are a variety of other

sandbl ast nedj a avai |l abl in,di,fferent, arj 1 ' j
~wi Il acconpl FRf ?ﬂf’kmga FRLRLY e%%gugﬁ#g}‘%&%sqﬁr‘%}c%:’ hg{sdag{ g%ér‘@l?? étl{%(ﬁre
whi ch results _fromet el b, i t: ' Asid | t:
rupturing of Hhe %c?@?pﬁgg‘ggﬁ%ﬁﬁgﬁ% erttazéuérg]c ;Hce ofeﬁ‘t hggdglt?émgt .w about

Sandbl ast ”gﬂbshguﬁér.t | iy BdCE1990% TR Euir@ 2 A Hed WHRRIL Y iy PeaBakddiner

surface of the object because It can be used also to mark the inner surface

of the objecinwat hop tegPeratiitedloveinFordeBiapldly fuw e imrhat MET°F,
surface with a rubber or steel mask containing the stencil of the desired

mar k and g hegospegliaet aneompd dteneuralr f ace, 25 the object will contain
the inprint of the desired mark (see Figure 7). After abrading the inner
ceram c surface, the nonze dhef abdect hi faompletslateureade the mpierk A% c
outer surface. This may be acconplished for exanple in twy steps. - 24 -
The first stepmowed €ronciheomold amd,he, innem side af &he fhiechk plastic

resin covering the particles on the outer surface [ ect, .is [enoved,

thus exposi ngonkaipdngl they GeraRiG Readss rF[ﬁ)tarPrr?é’ceg{ Ié%e%%o}%‘éf’ce?hﬁﬁw
and buffi ng aABbaRISRImoM e dnesed pinhedlie s i A SRR E 7 .
12 inch ]ToI an]r_}g{lg | Sar %ge W 1%15%11 facilitate a good mechanical bond
using standard tile adhesives. The roughened surface can be
obtained by sandblasting for 2 to 3 seconds at 60 psi using
54 grit aluminum oxide abrasive. Thefe are a variety of
other sandblast media available in different grits and base
15 materials which will accomplish this same task. The
roughened surface has a porous texture which results from
the elimination of the thin plastic skin and the rupturing
of the microspherés on the inner surface of the object.
Sandblasting is a particularly good method to
20 roughen the ceramic inner surface of the object because it
can be used also.to mark the inner surface of the object
with a logo, name or other design. By covering the inner
surface with a rubber or steel mask cohtaining'the stencil
of the desired mark and then sandblasting the inner surface,
25 the object will contain the imprint of the desired mark (see
Figure 7).
After abrading the ihner céramic surface, the
metal surface is buffed to produce the shiny, metallic outer

surface. This may be accomplished for example in two steps.



rpns using Learock 857 bar conpound from Lea Manufacturing Co., Inc. The
second step is called color~buffing which 10 produces a high gloss or
mrror finish on the netallic outer surfgcg of the object. The 12 inch
flannel bias buff at 1750 rpns using Learock 349E bar conpound from Lea
‘Manufacturing Co., Inc. will acconplish this task. After buffing is

conpl et ed, t e Eifrdtd SEPOLMvoIPes ' &3tdddn | But iRy cint ehPERVEHE Butkean
surface for subsequent adhesion of a clear protective coating and to

i nprove and Rateactof hFlawt betres g sédeér inguthet pastiéleanongtheyolter
acconpl i shed by a variety of nethods including pressure washing and

ul trasoni c clsamflace of cthee nopFettt immsemoavede EHuacesposingathel metalAs an
exanpl e of a cleaning operation, an ultrasonic tank may be filled with a
sol ution of 2ndaneduping a csmooth imetabhie surface. M Catdavwnibuffiom
Mtchell- Bradford International Corp. The object is placed in the tank and
cl eaned f%r IR &RDAANe Fith A Wide YRHLEEY nof PubE sh¥lespulassf the

" asi due 8&?34%%: | eéﬁax#iﬁ%éﬂ‘&%h%ﬁﬁ%é@? ? dd%ééeﬁﬁ%tééﬁégi e guEapep,m

the surf ace FHZ I e S W £ rFe LR e 28BReY pERE pHEE e 1788°
e surface A . et TS :

oy then be SR ST LeSrdEE 07 pAD ToohBatng, BEok £6R AAERELARARG .

surface. 5 T cagidng ﬁ{@vgé&ﬁx&@tégtfé Saiiggecbiom bafring VHicANd
protects it against marring and scratching. Useful as coatings are
archi t ecior alprofidda WRWRf1E68t6PURirror finish on the metallic outer
surface of the object. The 12 inch flannel bias buff at
_ 1750 rpms using Learock 349E bar compound from Lea
Manufacturing Co., Inc. will accomplish this task.
After buffing is completed, the buffing compound
18 residue is removed to provide a clean surface for subséquent
adhesion of a clear protective coating and to improve and
protect the object's aesthetic qualities. Cleaning may be
accomplished by a variety of methods including pressure
washing and ultrasonic cleaning. Cleaning solutions may be
20 acidic or alkaline. As an example of.a cleaning operation,
an ultrasonic tank ﬁay be filled with a solution of 20 parts
water to 1 part cleaner such as Mi-Clean 310 from Mitchell-
Bradford International Corp. The object is placed in the
tank and cleaned for 30 seconds_to 10 minutes depending on
25 the amount of the residue. Once the object is clean, it is
rinsed free of cleaning solution residue. Deionized water
may be used, since it does not contain the calcium or
magnesium normally present in the local water supply, and,

hence, leaves the surface free of water spots. The finished



enanel’'s, and | acquers. Exanpl es of specific coatings iné&lude 202W Baki ng
Lacquer from Agat e Lacquer ‘Manufacturing 10 Co., Inc. and Hydroshield Plus
fromthe Hydrocoat Conpany, Inc. Coatings2say be applied using conventiona
spray techniques. One such technique utilizes conpressed air in conbination
with a Mbdel 2001SS spray gun from Bi nks Manufacturing to coat the outer
decorative nebjéttcmayr becaitr5drfiethd fodiedoniviedh walkerpdis Mgeadad@rerthent t er
spraying, the object may be baked in order to accelerate the cure of the
coating. Bakrimseenperatures and tinmes range fromabout [err] to about

[err] and about 5 to about 90 mi nutes depending on the coating use A
obj ect coated with theThe sdean,apd,rv,aoRIects, Haya Hhen eoﬁ%é’c?rﬁ% %‘%[h

f bout (45 mi nutes, T I f ' ' ' '
Cnhancenent BeSHFRECETEEEPEIVS) CORELPTA R dhe onyer” HecbkadiVe B4 dy.
m xture was formed fromthe foll owng; f | Chi{g cal
Iget ron Ii?.\\/a\d JEhg, 6AB -?Pgﬁfaveg‘&ﬁ i e?e%%g'o%g‘l?%g\%h;t%@ }(% {Erﬁq&d St at gg
ronze Powders s - . - radlcMi e 1H int 90,
Wtco Cbrp.)?rﬁFgggar%EtagFI%%FIgkﬁ%%ﬁ%ﬁ%ﬁ%#%ﬁosphé%%& Egitendbggﬁglgs SG
PQ Cor por at | QB]HS:iﬁPﬁC are architeciUr@na Boatinyd) Youider (@atdakal,t Nap-All,

Mooney Chem ca 3.00 grans of a vapor suppressant (Mdifier C,
Aristech Cheghambkilsl,Nanli 13kduers. Examples of specific coatings

| include 202W Baking Lacquer from Agate Lacquer Manufacturing
10 Co., Inc. and Hydroshield Plus from the Hydrocoat Company,
Inc. Coatings may be applied using conventional spray-
techniques. One such technique utilizes compressed air in
combination with a Model 2001SS spray gun from Binks
Manufacturing to coat the outer decorative metallic surface
15 of the object with the baking lacquer. After spraying, the
object may be baked in order to accelerate the cure of the |
coating. Baking temperatures and times range from about
150°F to about 250°F and about 5 to about 90 minutes
depending on the coating used. An object coated with the
20 202W baking lacquer typically is baked at about 175°F for
about 45 minutes.
Two examples of the invention inéludinq the
enhancement described above follow.
Example 3: |
25 A resin mixture was formed from the following:
100 grams of resin (Ashland Chemical Hetron 425
P);
25 grams of metal particles (Bronze Powder B-406,

United States Bronze Powders, Inc.);



5.00 grians of a fire retardant (Nyacol APE1540, 10 ! Nyaco
Products, Inc.). The inner surface of the 1/4 inch planer tile formed from
this mxture was sandbl asted to expose t he sgoughened ceram c beads. This
tile had a shiny decorative netallic outer surface which gave the
appearance that the 15 tile was nmade of netal. The inner surface of the

tile functionally perfoLmed grkfisao€eceathlybt! gwikcbhai-Pointubd,baiteaded
to anot her surface using adhesives known in the ceramc tile |ndustry

Exanpl e 4: 20 Aremm)wﬂumawwfowmdfuml1M)mam of

unsat urated pol yester resin nononer (Polylite 32-358, Reichhold Chem cal s,
Inc.); 50 grams of powdd:e8 qeaus 9C>ngllcwpperam&n|maGrssahsseBronze
Powders, Inc.); 25 0 grans of cataly &Lupersol DD 9,

Luci dol Penwal t Cbrpora‘Eﬁh?ndQSBhg¥§ﬁsSGi HBIFGNPGEﬁ APB) #i cr ospher es

(Ext endospheres SF-12, P orati and rans f a vapor
suppressagt ( BYKS740, BW Qhﬁg?g °$hé PFPEoFGFnéEZfFS#PS% apzal 'nyxture
was sandbl asted on the jnner face E os .the roughened 5 ceramc

beads. Again, the out Bgﬁ%r pece ??a the tiIe mas shi ny and

el e A1 1Tt gyt heigecbe eyt RlbbbEaHTIHATE e €
enbodi nents, it wll bQA@PQESEhaéﬁQmiQQi,”ﬁﬂ&;??agﬂﬁs and

5.00 grans of a fire retardant (Nyacol APE1540,

10 Nyacol Products, Inc.).

The inner surface of the 1/4 inch planer tile
formed from this mixture was sandblasted to expose the |
roughened ceramic beads. This tlle had a shiny decorative
metallic outer surface which gave the appearance that the

15 tile was made of metal. The inner surface of the tile
functionally pérformed like a ceramic tile in that it could
be bonded to another surféce using adhesives known in the
ceramic tile industry.-

Example 4:

20 A resin mixture was formed from:

100 grams of unsaturated polyester resin monomer

(Polylite 32~358, Reichhold Chemicals, Inc.);

50 grams of powdered metal (C-112 Copper, United

States Bronze Powders, Inc.);

.25 2.0 grams of catalyst (Lupersol DDM-9, Lucidol

Penwalt Corporation);

2.5 grams of hollow ceramic microspheres

(Extendospheres SF-12, PQ Cerporation); and



10 nodifications may be made w thout departing fromthe essential spirit
of the invention. -28- CLAIMS: 1. An object fabricated of a cured
plastic resin having a surface of a congeggrgted mass of metal particles
integrally fornmed with and bound together by the cured plastic resin and
havi-ng another surface, also 5 integrally formed with and bound together by
the cured plastic resi .bBCgEQhBQoH gaiapbe Eﬁgbhrebgaﬁearkasriw, BYK

mai nt ai ni ng even shrinkage during curing whereby the shape of said object
is maintained. 2. Thecpbmgé). as clainmed in claiml1, in 10 which the
nmetal particles are bronze, brass, alum num pewter or copper and the

fl oatabl e particle neaphef tilenforaed fgomvéhishresiagaixtureomas:al lic
particles and conprise neans for preventing warpi ng due to uneven shrinkage
during the csandblasteficonbihet inhBr surface to3expmsepbhectrougheneg ed of
a cured plastic resin having a surface of a concentrated nmass of netal
particl e$ i ncexamicybeadsed Agaipeuthet sytencfegorative syréace. o, they

el Udi g mekbber éns 28hin ARg: MRS LedEnvBienthge LAHEnSUETATRy &Pty
barti ol 65 behif LROR,EL1s, BuBetpArAndike B, EoFoBice S and t he means for
Conpr | 1 ng neans for pFBYaR: EHAZRARRE, Besle shovii 23l BclErued priitarsea
curing of thg gBhefibnts, it will be appreciated that many changes and

10 modifications may be made without departing from the

essential spirit of the invention.



-29- 4. The object, as claimed in claim3, in which the floatable

par t.i cl l1 lﬂlﬂﬁ“ly | ess than the density of the uncured resin. 5.
The oblmmnﬂml inclaim4, in 5- ofgi ¢h the volunme of fl oatable

particlés 1s ‘abdut equal to the volume of netal particles in the object. 6.

The "object, as clainmed in claim5, in which the floatable particles are

hol | ow m cr ogpleMgs of ceramic or glass or powders of polyethylene or 10

pol ypr opyl ene. 7. The object, as clained in claim®6, in which the surface

of the concentrated mads oAnnebiecpafebriiceted g psiuredo plaskic xesin

- metal lic appearance to the object. 15 8. The obj ect .35 _cl ai ned

~in claim7, havilngca susfaseupfdar esngentrategnsass oF detad PaghicIesyr oup

. consisting of unsaturated polyesters, acrylates, ngtha | at es, s%x;enes,
resin,

o O e e O vl ol v

ooy (8o Fiorep Flonbeft A ileorthe el T S,

' bR B S e
?géknée u?;%gtgﬁrgggshhﬁréﬁ? RhaShapd oF a3 gedorieed

by a concentra Ss 0 ticles which are nore dense than the
uncured resigadReayhah are bound together by

2. The object, as claimed in claim 1, in which

10 the object is planar, the metal particles are bronze, brass,
aluminum, pewter or copper and the means for maintaininq
even shrinkage are nonmetallic particles and comprise means
for preventing warping due to uneven shrinkage during the
curing of the object.

15 . 3. The object, as claimed in claim 2, in which
the particle means are floatable particles.

4. The object, as claimed in claim 3, in which
the floatable particles have a density less than the density
of the uncured resin.

20 5. The object, as claimed in claim 4, in which
the volume of floatable particles is about equai to the
volume of metal particles in the object.

6. The object, as claimed in claim 5, in which
the floatable particles are hollow microspheres of ceramic

25 or glass or powders of polyethylene or polypropylene.

7. The object, as claimed in claim 6, in which
the surface of the concentrated mass of metal particles is

polished to impart a metallic appearance to the object.

This Sheet Has Been Re [
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-30- the resin and having another surface forned by a concentrated mass of
floatabl e particles which are | ess dense than the uncured resin and which

ar’e ‘bo he resin, the surface formed by the concentrated
Mass SH'I’IMHEIIIEMIHH“ es being polished €8 Tenove the cured resin at the
oute{lsﬁrfhcé-aﬂd tto &xpose the netal particles thereby inparting a

nmetal |ic appearance to,the object 11, _T L eC apned,.i i 0,
in 10 which the netalspas¥P%I§§35?é 3F §f§?§%$o?naggaﬁhlzo 8 ggg&? g?%
Tayl or mesh. ﬁ§§r43mig 1 §Cle @Sm&6h8hdFIsbiebtalMetdn tHeVBiolipt Ne Metal

particles ar'® onze, brass, alumnum pewter or copper and the fl oatable

particles arggef 15¢ @hsStasatbal peIwakeepsphaceglateny! ypropyl ene or
pol yet hyl ene powdggiﬁg13. The obj ect, gsmglainedpin c ain1lg, in which the

- floatabl e pagdind@SyPh€ed] cS€Ptehds| Naethytstyranes, asportiesyl hldydst and
. ensure substantially even 20 shrinkage of the surface fornmed by the
concent r gt ey i@BBy DphtRaBateslt i cl es and the other surface forned by the
concentrated mass of floatable particles whereby warping of the object is
substantial ly avoi ded.914. TRaeobpeet} , agscihimedd inncdrimmBi3ini whigh \hich
the object is planar. 15. The ob%ect% as clainmed in_claim14, in which the
resin, in anthamcobjectoim aj substantialivoplapargtdds BaNINg: Ang of
unsat urated pol yesters, _acryl ates, .

concentrated mass of metal particles on a surface about 0.3

mm to about 1.0 mm in thickness, the metal particles being

10 about 200 to about 300 Taylor mesh in size.

10. An object fabricated primarily of a cured
plastic resin and having a surface formed by a concentrated
mass of metal particles which are more dense than the
uncured resin and which are bound together by the resin and

15 having another surface formed by a concentrated mass of
floatable particles which are less dense than the uncured
resin and which are bound together by the resin, the surface
formed by the concentrated mass of metal particles being
polished to remove the cured resin at the outer surface and

20 to expose the metal particles thereby imparting a metallic
appearance to the object.

11. The object, as claimed in claim 10, in which
the metal particles are of a size of about 100 to about 325
Taylor mesh.

25 12. The object, as claimed in claim 11, in which
the metal particles are bronze, brass, aluminum, pewter or

copper and the floatable particles are ceramic or glass

hollow microspheres or polypropylene or polyethylene

powders. ';
This Sheet Has Beer'i‘Reﬂlaced
|

il




-31- acryl ates r et hyl styrenes, epoxies, allylis and
dial lyl pl—tl Hmﬂmﬂﬁ ka process for creating a fornmed object having an
outer sur ar tal | i c appearance. gyl 5 anot her surface conprising

the steps of: (a) formng a resin mxture of a liquid nononer resin, a
curing agent, netal particles and neans for preventing substantially uneven

shrinkage of the outer i3urf o Jddts @&l andacn @lding X3 i 119;whith
(b) retaining the resin mxture in a nold adapted to create the form of

t he object; the floataple partdoles edergparessEnt Hn henlolppedt dresaron t he
outer surface of the object by the mgration of the netal particles to the
out er surf aceme8nthesufifd cigntnfoofenswre syihstantialdy @ven shninkpgeof
means for preventing substantial uneven shrinkage in the resin mxture in
the mol d pri Shet sugkacey foxrmease hye fhee goancantratash nags) Qe metal ng t he
resin mxture to,create the 20 forned object. 17. The process, as claimed
in clai ma6, PESHF#??n@"Fh%"&dG’é’S’eﬁ Syrdace formad dy Hhe ronsandr ace

T6. ' A procestars, ofr SdeataPle parkiRR R yat B, 48 £HE) ohdleck s
conpri sing tQﬁbﬁEﬁB@'gﬁi vofagaﬁ ng a resin mxture of a liquid nononer
resin, a curing agen%, ngﬁél particles and '
14. The object, as claimed in claim 13, in which
the object is planar.

10 15. The object, as claimed in claim 14, in which
the resin, in an uncured form, is selected from the group ’
consisting of unsaturated polyesters, acrylates,
methacrylates, styrenes, methylstyrenes, epoxies, allyls and
diallylphthalates.

15 16. A process for creating a formed object having
an outer surface with a metallic appearance and another
surface comprising the steps of:

(a) forming a resin mixture of a liquid
monomer resin, a curing agent, metal éarticles and means for

20 preventing substantial uneven shrinkage of the outer surface
and the other surfaée during curing;

| (b) retaining the resin.mixture in a mold
adapted to create the form of the object;
(c) forming a concentrated mass of the metal

25 particles on the outer surface of the object by the

migration of the metal particles to the outer surface before

curing of the resin mixture;

This Sheet Has Been Replaced
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-32- floatable particles, the netal particles having a density greater than
t hat ﬂ“l“ﬂmmﬂmgﬂﬂlhmr resin and the floatable particles having a
dehsi t ensity of the |iuidd mononer resin; 5 b)
pouri ng* t He fesi'n mixture into a nold adapted to create the formof the
obj ect; (c) causing the netal particles in the resin mxture to mgrate to
. the outer surface of the obj(ddt docating: thieemeans foxr preventisgn a
concentrated nmass of 10 netal particles on the outer, surface of, the object

before the r%@bﬁtﬁ?%iaieuﬁeﬂ6§ySPG?“&&HQ A& Fﬁ@'ﬁq§&9aﬂﬁ§ﬁ&£Qi¥ﬂ € n the
floatabl o pameld) BEIPE: fpacusABaninathe teeiged GEIAREION ATR cles on
hixture 16 The process,  adedl aciEdnen th, Efell ml¥te® ot e be? O
o etal 1 % a5RERPdneRIEBR L b ecT 20, The process, as ol almed in claim

19, in which the amount-of e pr%geggl € A d1aGh2Y i INRAinEAg) M Xture is
sufficient to ensure sggstag?ia [y bal dnced 25 shrinkage of tﬁg out er

surface and L8gnppiBehgstheaaaded Wtepoldract during curing in order to
mai ntain the desired Shape of the object. -33- 21. The process, as
claimed in claim20, in (£) polishing the outer surface of the

object to impart a metallic appearance to the object.

10 18. A process for creating a formed object having
a metallic appearance comprising the steps_of:

a) forming a resin mixture of'a liquid
monomer resin, a curing agent, metal particles and floatable
particles, the metal particles having a density greater than

15 that of the liquid monomer resin and the floatable particles
having a density less than the density of the liquid monomer
resin;

- b) pouring the resin mixture into a mold
adapted to create the form of the object;

20 (c) causing the metal particles in the resin
mixture to migrate tb the outer surface of the object such
that the metal particles form a concentrated mass of metal
particles on the outer surface of the object before the
resin mixture cures;

25 (d) causing the floatable particles in the
resin mixture to migrate to another surface,of the object
such that the floatable parﬁicles form a concentrated mass
of floatable particles on the other surface before the resin
mixture cures; and —

This Sheet Has B
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whi ch t he ol f

to the gmﬂiﬂ“ﬂilmm rticles in the resin nixture and the density of

the flo c s is less than t density of the uncured resin.

22. The process, as claimed in claim21, it which the metal particles are
bronze, copper, al um num pewt er or brass and the floatable particles are

ceram c or gl ass m'crospher ?ﬂ@%ﬂn%’iﬂﬂh“@yl ene 10 powder
and the liquid nmononer is. an nsaturate ol yester, an acrylate, a

methacryl ate, a styrengga id\hridddsdle adt ERPiled 3h 14im i 2
di al |yl phthal ate. 23. An object fabricated of a cured plastic resin and

havi ng a decebmpri®idid Hhes Wdd® stiep reek by a 15 concentrated mass of
metal particles which are nore dense than the uncured resin fromwhich the

cured plastic resin was fornes) apblisteigigthe foutrer surifaoe nolf ttiget her
with the cured plastic resin, and having a functional inner surface, formed
by a concent phjedtniss imfpairto asta 0l appedxanawi th the ¢hiectiense t han
the uncured resin and integrally forned and bound together with the cured
plastic resin, the dec@0ati VheREacesf A% Faingf dnelabe 17 ninehieka)|

particles ex osed t hereby inparting a netallic appearance to }he pbject,
t he inner % he, ABOURta 0fs ey & W%@%%@sﬁ?f% Wiwtwéure

be. hound 1 Eaitﬁéch%%wﬁje&?"cthe%? et GO Sofanded et KEGE 5 o0

| n which the,f| Oagité' eﬁ%réa'ccé The the TR MrflEE s The 05380 e&&nﬁ‘&

clainmed in cr'
10 curing in order to maintain the desired shape of the object.

Im&able particles in the resin mxture is about equal

21. The process, as claimed in 6laim 20, in which
the volume of floatable particles in the resin mixture is
about equal to the volume of metal particles in the resin
mixture and the density of the floatable particles is less

15 than the density of the uncured resin.

22. The process, as claimed in claim 21, in which
the metal particles are bronze, copper, aluminum, pewter or
brass and the floatable particles are ceramic or glass
mic:ospheres or polyethylene or polypropylene powdér and the

20 1ligquid monomer is an unsaturated polyester, an acrylate, a
methacrylate, a styrene, a methylstyrene, an epoxy, an allyl
or a diallylphthalate.

23. An object fabricated of a cured plastic resin
and having a decorative outer surface, formed by a

25 concentrated mass of metal particles which are more dense
than the uncured resin-from which the cured plastic resin
was formed and integrally formed and bound together with the
cured plastic resin, and having a functional inner surface,

formed by a concentrated mass of floatable particles which
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whi ch't he floatablj“ﬁrrtlcles are hollow ceramic 5 mcrpspheres. 26. The

obj éct, HIH mﬂﬁu m 23, in which the inner functional surface is an
abr aded s uptured floatable particles are exposed, whereby
t he i nner functlonal Surface has a rougﬁeﬁéd and 10 porous texture. 27. The
object, as clainmed in claim26, in which the floatable particles are gl ass

or ceramc n ¢l 05 %her gﬁggdtﬁgg gﬁ&a{anGEEBng§+ﬂr gngr ﬁﬂ{‘égrﬁ'ﬁ. fo ed

al uni num pe®r ect, “as ctaine

claim 26, 1Nyl §8uhaCr8Bbehbr! §insthe! Bakkd anekaea&eguhe ehea mm di ng,

t he cured pI?x resin of nbd ron1an uncu resin whi ¢h is selected

fromthe groyp-GPRE vE! Batek aﬁféaeéahsdiagl Keshekacedtithathe metal
nmet hacryl at es, styrenes, nethylstyrenes, epoxies, allyls and

di al | yl pht hghat-efc1é8ceBbabdpeheirebys inpartingeat metadd iznappearangieo tio
15%to abou?$40096of t he wei ght of the uncured resin and the fl oatable

particl eg aren@rebgeeti nthe anmert fuhctlional3surdageobeingyanf abrades ght
of the 25 netal powders. 29. The object, as clainmed in claim28, in which
the fl oat abl supfacecwithatbec flontabiecparpicles expossd therehy met a
particles are bronze, brass, alum num pewer “or copper. 30. The ohject, as
claimed in cteeating ansuﬁféﬁetWb1§bné§nﬁﬂ&P§Gdn§§S%@f on

the 5 outer decorative surface are about 0.3'hmto 1.0 nn1|n
object.

24; The object, as claimed in claim 23, in which
10 the floatable particles are ceramic 6r‘glass.

25. The object, as claimed in claim 24, in which
the floatable particles are hollow ceramic microspheres.

26. The object, as clgimed in claim 23, in which
the inner functional surface isﬂan abraded surface in which

15 ruptured floatable partiéles are'exposed, whereby the inner
functional surface has a roughened and porous texture.

27. The object, as claimea'in claim 26, in which
the floatable particles are glass or ceramic microspheres
and the metal particles are bronze, brass,'aluminum, pewter

20 or copper.

28. The object, as claimed in claim 26, in which
‘the ohject is a éubstantially planar tile or a molding, the
cured plastic resin is formed from an uncured resin which is
selected from the group consisting of unsaturated

25 polyesters, acrylates, methacrylates, styrenes,
methylstyrenes, epoxies, allyls and diallylphthalates, the
metal particles are present in an amount of about 15% to

about 400% of the weight of the uncured resin and the
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thlckness partlcles are about 200 to about! 300 Tayl or nesh in
si ze: @"mﬁtm\ ! creating a forned object having an outer decorative
surface functional surfacesghich is adapted to be bound to
anot her surface conprising the steps of: a) formng a resin mxture of a
I|qU|d plastic resin, a curing agent, netal particles and floatable
particles, t ﬁ&oatahllqomtilcds&aﬂm@mmtsiiry arb amaamiterof rebouth 3% ot he
liquid plastlc resin and the floatable particles having a density |ess than
the density sboufe U5¥ @] theyseighteafh the metrmhrpqvgiqnﬂe- resin mxture
into a nold adapted to create the formof the object;

C)
causi ng the netal parti2@-es The 1QRIecks; r?ﬁnq@t%n@q d"h]%nb 3% tin which
decorative syrfac e o ct such that the metal particles f a
Concent 1 ot eqthecEiomtanie BRrkician axe dar i B iEIRBRaNRs and dBEof the
obj ect before resin mxture d causing t he
f 1 oat abl paPF 8 e?ﬁrﬁ]ﬁ%ﬁ' &H% %{Hﬁ'e%rc?ﬁﬁ graitlﬂmtrbaqh ?"fl#]%"f gtP'l'mct I onal
surface of t g ect such that the floatable particles forma -3 6- con
entrated rrass 8 I"oat abl e particles on the inner functional surface before

the resin mxture curegg.e) The Yujuet Nad Sifided i G180 d9, ix@lwﬁmg
the inner functional surface to 5 expose the floatable partlcles at the
i nner functi gRal conceiteatad mbis BOWAR] Farddivesd di the&isutel
decorative surface are about 0.3 mm to 1.0 mm in thickness
10 and the metal particles are about 200 to about 300 Taylor
mesh in size. |
31. A process for creating a formed object having
an outer decorative surface and an inner functional surface
which is adapted to be bound to another surface comprising
15 the steps of:

a) Iforming a resin mixture of a liquid
plastic resin, a curing agent, metal particles and floatable
particles, the metal particles having a density greater than
that of the liquid plastic resin and the floatable particles

20 having a dehsity less than the density of the liquid plastic
resin; ' .

b) pouring'the resin mixture into a mold
adapted to create the form of the object;

c) causing the metal particles in the resin

25 mixture to migrate to the outer decorative surface of the
object such that the metal particles form a concentrated
mass of metal particles on the outer decorative surface of

the object before the resin mixture cures;
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conmpr i si t he p of: Q) polishing the outer $urface of the
ob ect. ﬂﬁm ‘Itmﬁm netal particles at the outer decorative surface
and to | appear ance to thggolkj ect. 33. The process, as
clainmed in cIa|n132 |n whi ch the anount of the floatable particles in the
resin 15 mxture is sufficient to ensure substantially bal anced shrinkage
of the outer decorative surgjce eadshhg ithiee F Yoatablen gardirdlase jof thee
object during curing in order to maintain the desired shape of the object.
34. The procgesinamigtareeto migraite £& the iGnexhifumctionad: sunface @fes
are bronze, copper, alum num pewter or brass and the floatable particles

"~ are cerani c thegbhjecti enchpltbass thed filpatiabde pagtinlies Lo q s an

unsat urated pol yester, an acrylate, a nethacrylate, a styrene,

met hyl styr enesmaantpa%yd nassg of] fdoakapie dl’ia&tli)ﬂl[ﬁﬁ on dthe 13§‘erl'he
process, as clained in claim34, in which the ., nner functional surface is
abraded o rfpngtionad eELess before thes rasim mixthre GUY&Sional surface

-37- to create a surface whi ¢ch has a rouyghened .and ure. 36. The
process, as claimed in cI ai ﬁ535 SUTIRG oS ﬁ@sﬁ”oé&"é‘gﬁ‘% Hart %lgcl es are

ceram c morospheres. S o & i SbERRing MheX IHGRES il P skl 6B

36, in which the formed obj object, as
claimed in ckghBL2 thd ¥Hoskabie ya%tﬁqlees QA U i RSy | €55

t han
' surface.

10 - 32. The process, as claimed in claim 13,
comprising the added step of:

g) polishing the outer surface of the
object to expose the metal particles at the outer decorative
surface and to impart a metallic appearance to the object.

15 33. The process, as claimed in claim 32, in which
the amount of the floétable particles in the resin mixture
is sufficient to ensure substantially balanced shrinkage of
the outer decorative surface and the inner functional
surface of the object during curing in order to maintain the

20 desired shape of the object.

34. The process, as claimed in claim 33, in which
the metal particles are bronze, copper, aluminum, pewter or
brass and the floatable particles are ceramic or glass
microspheres and thelliquid plastic resin is an unsaturated

25 polyester, an acrylate, a methacrylate, a styrene, a
methylstyrene, an epoxy, an allyl or a diallylphthalate.

35. The process, as claimed in claim 34, in which

the inner functional surface is abraded to rupture the
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the dehsity esin and the netal particlesy 10 have a density
greater tha l(im Hﬁﬂﬂ&i u‘lehe uncured resin. 39. The object as clained in
cl ai m 38, | of floatablg%gartlcles i s about equal to the
volune of netal particles in the object 40. The object, as

claimed in claim38, in which the floatable particles are holl ow

i or ospher es AoaiiAl palle M A SR ERed eBRVENM Berflce to

create a surface which has a roughened and porous texture.
36. The process, as claimed in claim 35, in which
the floatable particles are ceramic microspheres.
5 37. The process, as claimed in claim 36, in which

the formed object is a tile or molding.
10
15

20

25
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