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[57] . ABSTRACT

A method of casting decorative emblems from a pol-
yurethane-type compound. A series of decorvative
discs are held flat and horizontal while the polyurethane
composition is cast thereon to form a meniscus. The
polyvurethane composition comprises a polyether polyol
component and a diisocyanate component. The cast
polyurethane, when cured, gives a lens effect to the
decorative discs. |

14 Claims, 2 Drawing Sheets
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1

METHOD FOR MAKING DECORATIVE
EMBLEMS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

CROSS-REFERENCE TO RELATED
APPLICATION

This is a continuation-in-part of application Ser. No.
478,789, filed June 12, 1974 now abandoned.

BACKGROUND OF THE INVENTION

This invention relates to a method for making a mate-
rial used as a substitute for vitreous enamel. The inven-
tion also relates to making emblems from this material.

Decorative plaques and emblems are widely used
throughout a number of industries. In the past a colored
vitreous frit was flowed into a bronze substrate and
fired at 1250° F. The glass-like vitreous enamel served
to beautify the product and protect the decorative em-
blem from weathering should the plaque or emblem be
exposed to the environment. Today plastics are primar-
ily used for producing such plaques and emblems.

For example, in Loew (U.S. Pat. No. 3,654,062) there
is disclosed a process of injection molding a decorative
Mylar facing sheet over a vinyl plastic body. The
plaque is coated with a layer of protective varnish on

the outer surface of the facing sheet. Other molding

processes, such as compression molding (either one or
two shot), are also well known in the art. See for in-
stance, U.S. Pat. Nos. 2,244,565; 2,931,119; 3,075,249,
and 3,114,597

Likewise, polyurethane molding compositions are
also well known in the art. Thus, U.S. Pat. Nos.
3,337,476; 3,391,101; and 3,393,243 disclose polyure-
thane compositions. Pat. No. 3,391,101, then, states that
the compounds disclosed therein may be “poured mto
the mold as a liquid” (Col. 1, lines 49-50); although, this
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is actuaily in the context of dealing a pipe rather than

producing a molded product. None of these patents
disclose casting a polyurethane upon a substrate to pro-
duce a decorative emblem.

SUMMARY OF.THE INVENTION

A polyurethane-type compound is produced by the
reaction of polypropylene glycols with an aliphatic
diisocyanate. To facilitate the application of the chemi-
cals in the product, the glycols and diisocyanate are
compounded into an easily handled two-part product.
The two parts are then mixed in proper proportion,
degassed to remove air bubbles and then poured onto an
emblem or other surface to form a clear, hard plastic
material.

Accordingly, it is an object of this invention to pro-
vide a method of casting emblems on discs utilizing a
clear, hard plastic material suitable for a substitute for

vitreous enamel.
Other objects and advantages of the invention will be

apparent from the following description, the accompa-
nying drawings and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view showing the mixing
tanks and dispensing nozzle;
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FIG. 2 is a cross-sectional view of a cast atop a planar
disc and the dimensional relationships therebetween;

FIG. 3 is a cross-sectional view of a plastic emblem
cast atop a disc with rounded edges; and

FIG. 4 is a partial perspective view of a casting oper-
ation.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

One of the bases for this invention is the formation of
a clear, hard plastic material for use as a substitute for
vitreous enamel. It involves basically a reaction be-
tween an isocyanate material and a polyol to form a
urethane polymer. This is a fairly simple addition pro-
cess which, when extended to difunctional or polyfunc-
tional reagents, provides a direct route to polymers.
The hydrogen on the nitrogen atom of the urethane
group is capable- of reacting with more isocyanate to
form allophanates which provide the means of intro-
ducing branching or cross-linking in the polyurethanes.
The reaction provides a bond high in thermal stability
and resistant to hydrolysis.

In the instant process, a polyurethane compound 1s
produced by the reaction of polypropylene glycols with
an aliphatic diisocyanate. To facilitate the application of
the chemicals in production, the glycols and diisocya-
nate are compounded into an easily handled two-part
product.

The first part, Part A, which is the polyol part of the
two-part system, is made by mixing a difunctional, tri-
functional and/or tetrafunctional polypropylene glycol,
adding suitable catalyst, surface active agents and light
and heat stabilizing agents.

The polyol portion, Part A, is prepared from poly-
propylene glycols which have two, three, four or more

After combination, the product is heated to 90° C.
under twenty-nine inches of vacuum for one hour,
cooled to room temperature and packaged. A typical
formula is as follows:

Part A ,_

Polypropylene glycol (triol) TP-440 77.57
Polypropylene glycot (diol) P-245 19.39
Catalyst (DBTDL) 1.00
Antioxidant (Naugard P) 1.00
Ultra-violet absorber (UV-317) 1.00
Surface active agent SF-69 04

| 100.00

The value of the catalyst (DBTDL) can range from
0.10 to 2.00; the value of the antioxidant can vary from
0.25 to 2.00; the value of the ultra-violet absorber (UV-
317) can vary from 0.25 to 2.00 and the value of the
surface active agent SF-69) can vary from 0.01 to 0.10.

The molecular weight of the triol can vary from 300
to 3000 and the molecular weight of the diol can vary
from 400 to 2000. |

The other part, Part B, of the composition is prepared
by reacting an aliphatic diisocyanate with a polyol, di,
tri or tetrafunctional in nature to form a quasi prepoly-
mer. The purpose of the prepolymer is to control the
viscosity and ultimate reaction rate of Part A with the
diisocyanate Part B. The dry polyol, di, tn, and tet-
rafunctional is mixed with the diisocyanate and heated
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slowly to 90° C. for 1 hour under twenty-nine inches of
vacuum and then cooled to room temperature, drawn

off and packaged. A typical formula is as follows:

Part B
Polypropylene glycol (triol) TP-440 15.00
Hylene W (diisocyanate) 85.00
100.00

The molecular weight of the triol can vary from 400
to 2000 and the Hylene has a large range.

Tetrols can be substituted for triol in either Part A or
Part B. Any suitable diol can be used.

The catalyst can be any heavy metal compound of the
group of tin, lead, zinc, mercury, bismuth, cadmium,
antimony, etc. A suitable antioxidant yielding a color-
less compound can be used. Ultra-violet absorbers solu-
ble in polyol and clear in the final product are suitable.
The surface active agent is a silicone compound and can
be one of many compounds.

Hylene W is an aliphatic diisocyanate available from
E. I. duPont de Nemours & Co. Substitutes for it are
hexamethylene diisocyanate, xylene diisocyanate, Cy-
clohexyl diisocyanate or any light stable (saturated)
diisocyanate.

After Part A and Part B are prepared as stated, the
two parts are then mixed in the proper proportion,
degassed to remove air bubbles and poured onto an
emblem or other surface to form a clear, hard plastic
material. The cure can be accelerated by the addition of
heat.

The polypropylene glycol (diol) and the polypropyl-
ene glycol (triol) are commonly available on the mar-
ket, and for example, can be those manufactured by the
BASF Wyandotte Corporation as P-410 and TP-440,
respectively, P-410 is listed by BASF Wyandotte as a
“Pluracol” polyether diol having a molecular weight of
425 (calculated from hydroxyl number), an OH No. of
265, a viscosity of 25° C. of 75 cps, and a pH of 6.3.
TP-440 is listed by BASF Wyandotte as a polyether
triol having a molecular weight of 425 (calculated from
hydroxyl number), an OH No. of 398, a viscosity at 25°
C. of 600 cps and a pH of 6.5.

The two parts, Part A and Part B, are mixed in the
following proportions:

Part A 44.50
Part B 02,30
100.00

This is the preferred proportion, although the pro-
portions can vary from 40-50% for Part A and from
60-50% for Part B.

The resulting urethane compound is 100 percent solid
and clear and is stable under sunlight and weathering.
The preparation of a hard, glass-like, colorless polyure-
thane by the use of triols and tetrols modified with diols
for elasticity is believed novel as is the use of an antioxi-
dant to help stabilize a polyurethane.

To produce the compound and cast it in an emblem,
several steps are involved which are enumerated below.

Referring to FIG. 1, there is shown the casting appa-
ratus designated generally as 10. A vacuum line 12 1s
connected via lines 14 and 16 to storage - degassing
tanks 22 and 24, respectively. A pair of ball valves 18
and 20 are inserted in lines 14 and 16 to insure against
any air going back into the tanks. Supply lines 30 and
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4

26, having ball valves 32 and 28 therein, supply compo-
nent Part A and Part B to tanks 22 and 24, respectively.
The “A” and “B” materials can be stirred for the pur-
pose of degassing.

The degassed material then flows down pipes 34, 36
through ball valves 38, 40 through filters 42, 44 through
metering devices and into mixing and casting head 46
which is of a standard design.

Located beneath the casting head 1s a moving con-
veyor 48 with which the casting head 46 is timed. The
conveyor carries the ornaments or pieces to be castf,
such as 507]. When a piece comes under the casting
head, [the belt stops. A] a predetermined amount of
the plastic material is cast [and then the conveyor
moves the next piece into position]. The cast pieces are
moved forward into baking areas. The pieces are then
cooled and unloaded.

The cast material has the property of hardness with-
out brittleness and withstands heavy abuse from strong
detergents and from impact. It can withstand ngid
water and humidity tests, salt and acid tests, hot and
cold temperature tests, and gas tests. Thus, it is an excel-
lent filler material for painted decorative parts.

The cured material has a shore “D’ hardness of 80-85
and a specific gravity of 1.06. The component part A
has a viscosity of 375 cps, although the cps (centipoise)
can vary from 300 to 1000, 2 RPM RVP Brookfield #4
spindle at 25° C.; 390 cps (300 to 1000 cps is the range)
20 RPM RVP Brookfield #4 spindle at 25° C. Compo-
nent Part B’s viscosity is 500 cps 2 RPM RVP Brook-
field #4 spindle at 25° C., 20 RPM RPV Brookfield #4
spindle at 25° C. Component Part A has a specific grav-
ity of 1.05 and component Part B has a specific gravity
of 1.07.

Again the mixing ratio, by weight, is approximately
45 parts of Part A and 55 parts of Part B. The mixing
ratio, by volume, is one part of Part A to one part of
Part B. The volume tolerance should not vary from plus
or minus one-half part. The gel time for the mixed parts
is approximately two minutes and ten seconds, although
the range is from two to seven minutes at 150° F. If a
high crown or bulge on the top of the cast emblem is
desired, it can be cured at room temperature up to 200°
F. for a longer period.

The decorative part must be free of moisture, grease,
dust and other foreign matter. The part must be per-
fectly level and must be relatively flat. The component
parts are mixed carefully and thoroughly in the mixing

and casting head. The material should be mixed without

entrapping air. If air bubbles do develop, the material
should immediately be degassed. This is done by draw-
ing a good vacuum on the material, releasing the vac-
uum, drawing another vacuum and releasing the vac-
uum again. The compound should be mixed, degassed
and cast within the aforementioned gel time.

The plastic material is clear and, when cast, increases
the clarity of the paint on the cast part and enhances the
details of the embossed and debossed areas. The surface
of the cast material has a slight crown which adds to
blending the cast plastic to the part, whether the latter
be metal, aluminum or plastic. The material can be
tinted with various colors, but excellent results are ob-
tained with the clear cast which contrasts with the
decorative metal and paint.

FIG. 2 shows a flat metal disc 127 having perpendicu-
lar peripheral sides 128, 130. The material is flat on top
and slopes down to form a positive meniscus. D repre-
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sents the diameter of the disc, Y the height of the mate-
rial and W the height of the disc. Test results of a disc
where [Z] W is 0.020 inches are as follows:

S
D in Inches Y in Inches
0.25 030
0.50 075
0.75 .100
1.00 125
1.50 125 10

In the table, Y represents the maximum height that
the material may achieve without flowing over the
periphery of the disc. Applications of more liquid on
disc 127 than denoted in the Y column results in liquid
overflows due to a break in surface tension. Overflow
results in thinner film sections. The compound of the
instant invention was used at the discs temperature of
72° F. |

When a free body of liquid, such as the compound of 20
this invention, is at rest on a solid, the degree of flatness
on the top surface of the liquid is a function of the con-
dition at the edges where the liquid contacts the solid. If
the wettability characteristics of the liquid are such that
liquid does not “wet” the solid, it indicates that the
liquid particles attract each other more than the solid
particles attract the liquid particles. That is, the coher-
sive forces of the liquid are greater than the adhesive
forces of the solid and liquid. This condition of the
liquid is called the “meniscus”. The meniscus formed by
the instant compound when it is applied to a flat surface
results in a lens effect. The lens effect is exploited by
applying the compound to a painted or decorated sur-
face to increase the aesthetic values related to depth,
clarity and brilliance. These characteristics are used to
produce the foil-backed inserts. The meniscus formed
by the instant compound [when it contacts the retain-
ing walls of the die cast cavities] results in a lens effect.

FIG. 3 shows what happens when the condition of 4
the disc edge is not perpendicular. A disc 133 has a
perpendicular edge 134 and a rounded edge 135. The
material 136 will stay on the disc at 137 adjacent the
perpendicular edge 134 and runs over the rounded edge
13§ as at 138.

FIG. 4 shows a sample casting operation wherein a
vacuum chuck 139 holds a sheet of release paper 140
thereon through a vacuum being created underneath
the sheet. Chuck 139 has a plurality of holes therein (not
shown) through which the vacuum is applied. A series
of metallic film discs 141, 142, etc. are placed on the
sheet. The discs have been lithographed or silk screened
on their top surface and have an adhesive on the bottom
thereof. The operator or automatic machine utilizes
dispensing head 143 with nozzle 148 and supply line 144 55
to dispense the composition atop and onto each disc.
The dispensing head 143 regulates the amount. The
discs are similar to the disc 130 of FIG. 2 insofar as it
has a sharply defined peripheral side and intersections
with the top planar surface. The cast composition is
cured and cooled and the ornamental design on the top
of the disc is enhanced by the “lens effect” created by
the cast composition.

It is important to keep the material that forms the
msert or base flat or horizontal during the casting and
during process. The base can be a foil of metal, paper or
Mylar. If a metal foil, the design is embossed therein
prior to casting. In the technique shown in FIG. 4, the
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discs are spaced to avoid any static charge attraction

between the discs as the material is cast thereupon.

A new improved composition and unique casting
technique have resulted in new improved products.
Because of the surface tension of the composition, the
employment thereof in ornaments creates a “lens ef-
fect”, thereby enhancing the aesthetic effect of the or-
nament.

While only one embodiment of the invention has been
shown and described, it will be obvious to those of
ordmnary skill in the art that many changes and modifi-
cations can be implemented without departing from the
scope of the appended claims.

What is claimed is:

1. A method of forming a plurality of foil-backed
inserts in the form of cast decorative emblems, compris-
ing:

a. [providing a series] releasably maintaining an
arrangement of a plurality of flat decorative foil
shapes on a support sheet such that the plurality of
shapes is on the sheet at the same time. onto which
shapes a clear, hard plastic composition suitable as
a substitute for vitreous enamel is to be cast,
each of said foil shapes [each] having a top and

bottom surface,

each of said foil shapes also having sharply defined

peripheral sides which intersect with said top
surface, and

each of said foil shapes having an adhesive coated on

said bottom surface,

b. holding said [series] arrangement of foil shapes in
a manner in which each shape is maintained flat and
horizontal on a [supported] supporting surface
free from surrounding side walls by temporarily
securing said support sheet to the supporting surface,

c. casting a measured amount of said plastic composi-
tion in liquid form, which liquid is poorly wetting
with respect to the top surface of said foil shapes,
directly onto the top surface of each of said foil
shapes in g casting sequence with respect to the ar-
rangement in which each foil shape receives a meag-
sured amount of said plastic so that it flows to said
sharply defined peripheral sides of the shapes and
forms a positive meniscus without flowing over
said sharply defined peripheral sides,

d. allowing said cast plastic composition to cure
while maintaining said support sheet for the arrange-
ment of said foil shapes flat and horizontal,
whereby said cured plastic composition gives a lens
effect to the top surface of eack of said foil shapes
onto which it has been cast, [and)}

€. removing said support sheet from the supporting sur-
Jace and said shapes from said sheet.

/- utilizing said adhesive coated bottom surface of said
foil shapes to adhere said inserts [onto] at their
intended [base] decorative location.

2. The method of claim 1 wherein said decorative foil

shapes are discs formed of a metal foil having an orna-

mental design embossed thereon.

3. The method of claim 2 wherein said discs have a
diameter of from 0.25-1.50 inches and said plastic com-
position is cast to a height of from 0.03 to 0.125 inches
on each of said discs.

4. The method of claim 3 wherein said discs are ap-
proximately one inch in diameter and said plastic com-
position is cast to a height of no more than 0.125 inches.



Re. 33,175

7

8. The method of claim 1 wherein said plastic compo-
sition is a polyurethane having a polyether polyol com-
ponent and a diisocyanate component.

6. The method of claim § wherein said polyether
polyol component of said polyurethane composition 2
comprises a polyether diol, a polyether triol, a catalyst,
an antioxidant, and ultra-violet absorber, and a small
amout of surface active agent.

7. The method of claim 6 wherein said dusocyanate
component of said polyurethane composition comprises
an aliphatic diisocyanate and a polyether triol.

8. The method of claim 7 wherein said polyether
polyol component consists of approximately 19% poly-
propylene diol, 78% polypropylene triol, 1% catalyst,
1% antioxidant, 1% ultra-violet absorber and 0.04%
surface active agent.

9. The method of claim 8 wherein said diisocyanate
component consists of approximately 85% aliphatic
diisocyanate and 15% polypropylene triol.

10. The method of claim 9 wherein said polyurethane
composition comprises 40-50 percent of said polyether
polyol component and 60-50 percent of said diisocya-
nate component.

11. The method of claim 1: () wherein in the step of 23
releaseably maintaining, said arrangement of foil shapes
with the adhesive on the bottoms of the foil shapes, is placed
on a release liner sheet and (ii) wherein in the step of hold-
ing, said liner sheet is held flat and horizontal by holding
said release liner sheet on a support surface through creat-
ing a vacuum underneath said release liner sheet.

12. The method of claim 1 wherein said foil shapes are
spaced such as to avoid any static charge attraction between
the foil shapes as the material is cast thereupon.

13. A casting operation for producing a plurality of ﬂnl
backed inserts having an enhanced ornamental design on
the top of a surface thereof, comprising:

a. providing each of a plurality of individual, flat decora-
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tive foil shapes with: 40
(D) a top and bottom surface,
(il) an ormamental design on the top surface,
(iif) a sharply defined peripheral side having intersec-
tions with the top surface free from side walls, and
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(iv) an adhesive on the bottom surface; onto which shapes
a polyurethane casting composition suitable as a sub-
stitute for a vitreous enamel decoration is to be cast;

b. arranging the plurality of individual shapes on a re-
leasable support surface for presention of the support
surface with the arranged shapes thereon to a casting
station;

¢. and in the step of arranging said shapes:

() maintaining each shape flat and horizontal on the
support surface free from said side walls, and

(i) spacing the shapes apart from each other such as to
avoid substantial static charge between said shapes
during the step of casting;

d. presenting the support surface having the plurality of
arranged shapes thereon to a casting station;

e. casting a polyurethane composition in a liquid form
which is poorly wetting with respect to the top surface
of said shapes directly onto the top surface of each of
said shapes in a manner with respect to the plurality of
arranged shapes in which

(/) a regulated amount of said polyurethane sufficient to
form a positive meniscus is dispensed onto the top of
each shape, and

(i) said polyurethane flows to said sharply defined pe-
ripheral sides and forms a positive meniscus on the top
of said shape without flowing over said sides; and

| maintaining the shapes flat and horizontal during the
dispensing of the polyurethane and during the curing
of the polyurethane, whereby, upon curing, the cast
polyurethane composition enhances the ornamental
design on the top of the shapes by providing a lens
effect with respect to the design thereon.

14. The method of claim 13 in which the decorative foil

shape is a metallic film shape and in which

(@) in the step of providing an ornamental design the top
surface thereof, the design is provided by at least one
of embossing and silk screening or lithographing, and

(b) in the step of arranging, said shapes are arranged on
a sheet of release paper such that the plurality of
shapes is present on the paper at the same time and
said release paper having the arranged shapes thereon
is held by a vacuum chuck which comprises the sup-
port surface.
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