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(67) Claim

1. An article for protecting a substrate, comprising:
a first preshaped member having an internal surface shape
shaped similar to an outer surface shape of at least part of
the sulistrate to be protected, the member having an open
side; aud

a thin layer of gel secured to the member for
protecting the substrate when the member is disposed over
the substrate, the gel being elastic and having a cone
penetration between 150 and 350 (lO‘lmm) and an ultimate
elongation in excess of 100%, a volume of the gel being
substantially less than a volume enclosed by the internal
surface shape and the open side of the member, the gel being
cured prior to coming into contuct with any part of the
substrate, wherein the thin layer of gel is secured to the
member so as to be disposed across the open side of the
member so as to form an open cavity between the gel &and the
internal surface shape of the member.
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19. The article as claimed in Claim 1, the internal
surface shape of the member corresponding to a shape of
either an outer surface of a bolt and nut or part of a shape
of tube-like members interconnected by a fitting.

22. A method of making an article for protecting a
substrate, comprising:

transporting a backing material past a gel dispenser;

dispensing a gel from the gel dispenser onto the
backing; and

deforming the backing and the gel into a predetermined
shape such that at least a major portion of an inner surface
of the backing has gel thereon, the shape being similar to
an external surface shape of at least part of a substrate to
be protected, wherein the gel is elastic and has a cone
penetratigon between 150 and 350 (lO_lmm) and an ultimate
elongation in excess of 100%.
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Background of the Invention

The present invention relates to an article for
protecting a substrate from environmental effects such as
corrosion, electrical currents, etc.

Various ways have been proposed in the prior art for
protecting a substrate from adverse environmental effects.
For example, in the case of nuts and bolts, in very severe
environments such as those encountered on ocean-traversing
vessles, multiple layers of paint are often disposed on
exposed portions of the nuts and bolts for protecting them
from corrosion. As an alternative to paint, va.,/ious types
of greases have also been utilized in many circumstances for
protecting substrates from adverse environmental
contaminants, such as water, and for electrical insulation
protection, and also for insulating metal substrates. These
methods are disadvantageous in that insufficient corrosion
protection is afforded, reentry is difficult, the protection
lasts for a relatively short period of tiime, they are labor
intensive, and relatively expensive.

U.S. Patent numbers 4,600,261 and 4,634,207, both
assigned to the assignee of the present invention, disclose
various containers which are substantially filled with gel
material, the containers subsequently being disposed in
contact with a substrate subsequent to curing the gel.
Though these gel filled containers are quite effective in
protecting substrates, they are disadvantageous in that they
are relatively inefficient since a relatively large amount
of gel is required per substrate to be protected.

Summary of the Invention

Accordingly, it is an object of the invention to
eliminate the above-noted drawbacks and to provide an
article for protecting a substrate which is relatively
inexpensive to produce, is easy to install over the
substrate, lasts a relatively long.period of time, and can
be made easily reenterable, if desired.

According to a first apsect of the invention there is
provided an article for protecting a substrate, comprising:

6562S/1s
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a first preshaped member having an internal surface
shape shaped similar to an outer surface shape of at least
part of the substrate to be protected, the member having an
open side; and

a thin layer of gel secured to the member for
protecting the substrate when the member is disposed over
the substrate, the gel being elastic and having a cone
penetration between 150 and 350 (lO-lmm) and an ultimate
elongation in excess of 100%, a volume of the gel being
substantially less than a volume enclosed by the internal
surface shape and the open side of the member, the gel being
cured prior to coming into contact with any part of the
substrate, wherein the thin layer uvf gel is secured to the
member so as to be disposed across the open side of the
member so as to form an open cavity between the gel and the
internal surface shape of the member.

These and other objects are achieved by articles, and

methods of producing such articles, the articles including a
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preshaped member which has an internal surface shape which
is similar to an outer surface shape of the substrate to be
protected. In one embodiment, an open surface defined by
the preshaped member has a flexible gel disposed thereover,
the flexible gel comprising a relatively thin layer of gel,
sttich that when the member is disposed over the substrate,
the gel is deformed over and around an outer surface of the
substrate and is in intimate contact therewith. According
to another embodiment of the invention, the thin layer of
flexible gel is disposed into intimate contact with
substantially the entire inner surface of the preshaped
member. With this embodiment, since the internal surface

shape of the

65625715
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member is similar to the outer surface shape of the substrate,
when the member is disposed over the substrate, again the gel is
in intimate contact therewith. Accordingly, both embodiments
utilize very small amounts of gel per substrate to be protected.
The gel preferably comprises a three-dimensional open cell net-
work, is elastic, has finite elongation, preferably in excess of

200%, and has a cone penetration between 150 and 350 (10~1mm).

According to a method of the invention for producing the
article having ithe gel disposed into intimate contact with the
internal surface of the member, one embodiment of the method
comprises continuously disposing a gel onto a backing and sub-
sequently deforming the gel and backing using a vacuum ther-
moforming process whereby the backing and gel are heated, and
deformed such that the gel is stretched upon deformation of tte
backing, the backing being chosen from a material which has suf-
ficient structural strength upon being cooled to keep the gel in
its expanded deformed state and in intimate contact with the
backing. Subsequent to deforming the backing, a die station is
used to separate the deformed backing having gel thereon, which

then comprises an article of the invention.
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According to one preferred embodiment, the gel is disposed
onto the backing in a non-cured state, a thickness of the gel is

controlled using a doctor blade, the gel is then cured using

either chemical means or radiation, the gel is secured to the
backing, again using either radiation or chemical means such as
an adhesive, and subsequently the cured gel and backing are
deformed. According to another preferred embodiment of a method
of the invention, a pre-cured gel is disposed on the backing, and
the pre-cured gel is secured to the backing using either

10 radiation or chemical means prior to deforming the cured gel and

backing.

- Such an article provides an excellent means for protecting
v irregularly shaped articles using a minimum amount of gel in an

efficient manner.

R ' Brief Description of the Drawings

Figure 1 is a cross-sectional view of a first preferred

embodiment of the invention;

25
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Figure 2 is a full perspective view of the article of Figure
1 disposed in close proximity to a substrate to be protected, and

a partial view of an installed article;

Figures 3-6 illustrate further embodiments of the

invention;

Figures 7a and 7b illustrate further preferred embodiments

of articles of the invention; and

Figures 8-9 illustrate alternative exemplary embodiments for

makiné the articles of Figures 7a and 7b.
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Description of the Preferred Embodiments

Figure 1 illustrates a cross-sectional view of an article 1
constructed according to a first preferred embodiment of the
invention with Figure 2 illustrating, on the left, a perspec-
tive view of the article of Figure 1 in close proximity to a
substrate 2 to be protected, and on the right, the article as
installed on the substrate. 1In the embodiment illustrated, the
substrate 2 is a bolt 3 having a nut 5 therearound, and the
article 1 ig generically termed a bolt cover. However, it
§hould be appreciated that the substrate 2 can comprise any
kind of element which requires some sort of protection from the
environment, such as protection from corrosion, protection from
electrical discharge, etc., and that the article 1 comprises
any member suitable for protecting such a substrate. The
invention is most suitable for 'use with substrates having irre-
gular shapes, though the invention is also suitable for pro-
tecting substrates having uniform shapes as well. Though the
invention is described with reference to a few exemplary embodi-
ments, in particular a few specific shaped substrates, it

should be understood that the invention is applicable to pro-

ST HAL S YRR
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tecting numerous other types and shapes of substrates as well

even though the vast majority of substrates in existence which

require some kind of protection are not illustrated in the drawings.

The article 1 includes a preshaped member 4 which has an
internal Surface 6 which has a shape similar to an external
surface of the substrate 2 which is t§ be protected. In par-
ticular, the shapes of the surfaces 6, 8 are substantially the
Samé, e.g., most preferably mirror images of one another. The
member 4 can be shaped so as to form a tight fit about the
substrate 2 when installed, and it is even possible to form the
member 4 so as to be slightly smaller in size than the
substrate 2 which causes the member 4 to elastically stretch
about the substrate when installed providing excellent

adhesion.

A protective flexikle gel 10 is disposed across an open
side 12 defined by the suape of the preshaped member 4, and is
secured to the preshaped member 4 at a periphery 13 by any
appropriate means such as, for example, by an adhesive or by a

mechanical clamp. The gel is preferably one of the types
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described in U.S. Serial Nos. 434,011 filed October 12, 1982;
504,000 filed June 13, 1983; 507,433 filed June 23, 1983; and

646,555 filed October 31, 1984; all cited above and assigned to

f the assignee of the present invention. In particular, the gel can
5 comprise a urethane, a silicone, or a nonsilicone liquid rubber

with low or no unsaturation which has been crosslinked, with
silicone being a preferred embodiment. The gel is a material
having an open loop three-dimensional network such that it is
elastic and has a finite amount of elongation, and is relatively

10 soft. A preferred embodiment is to use a gel having a cone

, penetration between 150 and 350 (10~1 mm), and an ultimate

\ . elongation of at least 100%, as measured in accordance with

T American National Standard Designation ASTM-D217 and ASTM-D638,

. respectively. Preferably, the cone penetration is between 200

13 and 300 (107! mm), and more preferably between 260 and 280 (10-1

mm). A release sheet 9 is dispdsed over the gel 10, the sheet

keeping the gel 10 clean and being releasable therefrom prior to

installing the article on the substrate.

20 The ultimate elongation is most preferably in excess of

200%, and most preferably is at least 400%. In addition, as

25
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noted, the gel is also elastic such that it tends to resist
deformation and generates a restoration force upon being

deformad.

Furthermore, another preferred embodiment is to contain the
gel 10 in a three-dimensional foam network, such as that
disclosed in parent application U.S. Serial No. 507,435 filed
June 23, 1983, cited above. Specifically, the foam network is
characterized by a flexible matrix having a plurality of open
interstices having an average volume of less than 0.0l inch3, the
gel including a plurality of interconnected segments which lie
within the interstices of the matrix, the matrix and the gel
peing such that when they are stretched, the matrix reaches its
ultimate elongation before the gel reaches it ultimate elonga-~
tion. The thickness of the gel and the matrix need not be large,
e.g. it can be less than 10 mm, preferably less than 5 mm, and
more preferably less than 1 mm. One important function of the
matrix is to provide tensile and shear strength for the gel,
Accordingly, the matrix, though desirable, is not necessary so
long as care is taken in sizing the article such that the ulti-

mate elongatiofn of the gel is not exceeded when the article is

\‘......,.,.)_ )
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placed over the substrate. In the case where the gel is made of
a polysiloxane material, a suitable adhesive for securing the gel

to the member is a silicone pressure sensitive adhesive.

In operation, the article 1 as described is disposed over
the substrate 2 and placed thercon such that the protective gel
10 is deformed so as to take on a shape roughly illustrated by
the dotted line 14 in Figure 1. One embodiment is to provide a
small 4ir escape hole to provide a means for air release from
cavity 23 between the member 4 and gel 10 as the cavity 23

contracts in wolume upon installation of the article 1.

It should be understood the hole 21 is not required.
Without the hole 21, air confined within the cavity 23 which
contracts upon installation of ths article 1 can escape bet -
weein the periphery 13 of the member 4 and the gel 10 arfter which
the gel, due to its tackiness, re-adheres and seals to the
periphery 13. With this construction, atmospheric pressure
contributes to maintaining the nember 4 in its idstalled posi-
tion since removal of the member 4 subsequent to installation

requires that the volume of the cavity 23 be enlarged which

m et s e 0
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results in a pressure decreasae in the cavity 23 whereas pressur=2
outside the member 4 and cavity 23 remains constant thereby

creating a pressure differential therebztween.

Even though the elastic deformation of the gel produces a
small force tending to push the article off the substrate,
several means are available for preventing this from occurring
even if the article is subjected to other external, possibly
larger forces, e.g., vibrations. First, if the hole 21 is not

provided, as already explained, atmospheric pressure forces

would keep the article installed and in place. In addition,

the tackiness of the gel also produces a retention force since.

it is in contact with the substratz and adheres and seals

thereto. If the hole 21 is provided, the tackiness of the gel
can be made so as to produce sufficient retention forces. In
addition, grooves and rcecesses 'l6 for engaging threads 17 can be
formed on an inner surface of the member 4. If a substrate not
having threads is to be protected, it will be apparent to those
skilled in the art that the member 4 may be able to be shaped so
as to closely conform in shape to the substrate so as to produce

a retention force like that obtained with grouves and recesses
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which mate with threads, e.g. such as for example grooves and
recesses formed on the member 4 which closely conform in shape to
similar grooves and recesses on the substrate. Also, the member 4
can be sized so as to form a close fit around at least selected
portions of the substrate when installed, and if the material of
the member 4 is slightly elastic, it is even possible to size the
fit such that the member is caused to stretch around the
substrate upon installation which creates relatively large fric-
tional engagement forces therebetween. Any combination of the
above is possible when external forces, which may otherwise tend

to dislodge the article 1 from the substrate, are anticipated.

Accordingly, it can be appreciated that the article 1 can
be made to remain in place and to provide good environmental
protection means for the substrate 2 such that it is protected
from adverse environmental contaminants, such as water or
other corrosion-producing substances. 1In addition, if desired,
the article 1 is suitable for protecting substrates 2 from
electrical currents, e.g., the article 1 can have a gel 10

which is electrically insulating.
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Figures 3-6 illustrate further embodiments of the inven-
Lion. In Figure 3, the substrate 32 comprises pipes or hoses
32 intercwnnected by a fitting 33, and the article 34 comprises
first and second parts 31, 31, each comprising a preformed
member 4 and gel 10. The parts 31 are assembled as shown in
Figure 4. The tackiness of the gel can be used to keep the
parts 31 interccnnected, and/or mechanical clamps 36, either
integraily formed with the parts 31 or separately attached, can
also be used. In Figures 5 and 6, the parts 1 are intercon-
nected on one side by a hinge 35, this embodiment further

illustrating the mechanical clamp 36.

For more complicated structured substrates, it can be appra-
ciated that any number of the parts 31 in excess of two can be
formed sp as to be mutually engagable and provide a complete

environmental seal for the complicated structured substrate.

Figure 7a illustrates another preferred embodiment of the
invention. In Figure 7a, an article 1l is formed such that the
gel 10 is in intimate contact with the internal surface 6 of the

member 4. This embodiment is advantageous in that any risk of
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the gel tearing by being stretched upon being installed onto the
substrate 2 is eliminated since tr gel of Figure 7a is not
substantially deformed by the installation process. Reference
numeral 62 denotes a release sheet disposed onto the gel so as to
cover an otherwise expoéed surface of the gel. In Figure 7b, the
rlease sheet 9 is disposed across the open side of the'deformed

backing subsequent to its deformation.

Figure 8 illustrates one preferred process of producing the
article of Figure 7, this method being adaptable to continuous
production. According to this process, a backing 50 is pre-
ferably continuously transported from a rdll.SI past a gel
dispenser 52 having uncured gel 10 therein, past a doctor blade
54, past a beam 56 for curing and crosslinking the gel to give it
desired properties (such as a desired cone penetration, elonga-
tion, elasticity, tackiness, etc.,), past a thermoforming station
58 which heats the cured gel and backing and forms it into a
desired shape 64, past a release'shéet dispenser 60 which dispen-
ses a release sheet 62 across an open side of the thermoformed
shape 64, and finally to a die cut station 66 which separates the

thetmoformed shapes 64 which then correspond to the articles 11.
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In this embodimeﬁt, the beam 56 crosslinks and cures the
gel, and further functions to adhere the gel to the backing 50
by crosslinking the gel where it contacts the backing.
Alternatively,.a separate beam 57 can be utilized to crosslink
the gel contacting the backing, the separate beam 57 ra-
diating the backing and gel through a surface of the backing
opposite the gel. The beams 56, 57 can comprise electron beams
and/or ultraviolet beams, and the intedsity of and dose of
radiation is determined to obtain optimum adhesion between
thg backing and the gel, and to achieve optimum and desired

gel properties.

As an alternative to radiation for curing the gel, chemi-
cal crosslinking agents can be utilized and mixed with the
uncured gel for curing the gel. 1In addition, if desired, chemi-
cal crosslinking agents can be used to also crosslink the gel to
the backing and secure it thereto. Alternatively, an adhesive
can be used to secure the gel to the backing rather than
radiation or chehical crosslinking agents. When the gel_compri-
ses a polysiloxane material, a suitable adhesive is a silicone

r'resaure sensitive adhesive.
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Another alternative embodiment is illustrated in Figure 9
wherein a cured gel is applied to the backing rather than an

uncured gel as illustrated in Figure 8.

In the embodiment of Figure 9, the cured gel can be applied
as part of and embedded within a three dimensional matrix having

characteristics as described above with reference to the embodi-

ment of Figure 1, or can be applied as a unitary layer.
According to these additional embodiments, the cured gel can be
§ecured to the backing using adhesives, or radiation as
illustrated, as described in the embodiment of Figure 8. If
radiation is used, the kind of radiation used and its direction
of application (e.g. from the backing side or the gel side) are
optional, though it should be understood that the radiation may
cause additional crosslinking in the gel, especially if applied
from the gel side, and this should be considered in formulating
the cured gel which is to be disposed on the backing. In Figure
2, since the gel is precured, a doctor blade is not needed, and
this embodiment illustrates radiation grafting of the gel to the
backing, though it should be understood that chemical grafting

could be used instead. Also, this figure illustrates dispensing
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the release sheet 62 onto the exposed surface of the gel sub-

sequent to dispensing the gel but prior to the theremcforming

operation, which produces the article of Figure 7a, rather than
the article of 7b produced when the release sheet is applied sub-

5 sequent to theremoforming.

The thermoforming station 58 heats the cured gel and
backing, and subjects the heated gel and backing to a vacuum
pressure (which may be augmented by pressure from the above side)
10 within a chamber 59 having a shape corresponding to a final
desired shape of the article 11, 64 such that the gel and backing

are deformed into tae shape of the chamber 59. In addition to

pressure, mechanical means can also be utilized to deform the cured
gel and backing, numerous kinds and types of deforming pressures
15 and mechanical means being known in the art for thermoforming

processes. Tre thermoformed shape 64 thus created is cooled. A

- e

material of the backing is chosen such that its physical integral

strength in its cooled state produces forces tending to maintain
;i o this shape which are greater than elastic forces generated by the
20 gel when stretched and deformed by the thermoforming station 58

such that the article remains in the thermoformed shape sub-

25

30
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sequent to being cooled. Typical materials suitable for the
backing include high dengity polyethylene, kynar, polycarbonate,

etc.

Though the invention has been described with reference to
particular preferred embodiments thereof, it should be appre-
ciated that numerous modifications thernto can be made within
the level of skill of the ordinary skilled artisan. For
example, the invention is suitable for protecting a wide
vqriety of types of substrates as well as shapes thereof, and
is not specifically limited only to bolts, nuts, and pipe fit-
tings, these substrates being described only for illustrative
purposes. In addition, by utilizing plural parts 31 as
described, it can readily be appreciated that a large degree of
freedom is possible in utili7z.ng the invention for protecting a
vast array v different types of substrates having various shapes,
and the number of preformed mzmbers having gel disposed
thereon can vary and exceed one or two per substrate when the
irregular or unique shape of the substrate makes the use of
multiple members in excess of two more practicable. In addition,

though several preferred means are described for producing the
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unique articles of the invention in a continuous manner, it
should be appreciated that many variations'to.the methods
described are possible. Accordingly, the invention is not to be
limited by the various specific embodiments described, and is to

be limited only by the appended claims.

e
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An article for protecting a substrate, comprising:
a first preshaped member having an internal surface shape
shaped similar to an outer surface shape of at least part of
the substrate to be protected, the member having an open
side; and

a thin layer of gel secured to the member for
protecting the substrate when the member is disposed over
the substrate, the gel being elastic and having a cone
penetration between 150 and 350 (10-l
elongation in excess of 100%, a volume of the gel being
substantially less than a volume enclosed by the internal
surface shape and the open side of the member, the gel being

mm) and an ultimate

cured prior to coming into contact with any part of the
substrate, wherein the thin layer of gel is secured to the
member so as to be disposed across the open side of the
member so as to form an open cavity between the gel and the
internal surface shape of the member.

2. The article as claimed in Claim 1, an internal
surface shape of the preshaped member being substantially a
mirror image of at least part of the outer surface shape of
the substrate.

3. The article as claimed in Claim 1, the volume
enclosed by the internal surface shape and the open side of
the preshaped member being slightly smaller than a volume
defined by the at least part of the outer surface shape of
the substrate.

4, The article as claimed in Claim 1, the volume
enclosed by the internal surface shape and the open side of
the preshaped member being substantially the same as a
volume defined by at least part of the outer surface shape
of the substrate.

5. The article as claimed in Claim 1, further
comprising means for securing the gel about a perimeter of
the preshaped member, the securing means being an adhesive
9r a mechanical clamp, the adhesive being a silicone
pressure sensitive adhesive.
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6. The article as claimed in Claim 1, the member
being disposed around the substrate and being sized so as to
urge the gel into intimate contact with the substrate to
protect the substrate.

7. The article as claimed in Claim 1, the gel
comprising a material having a cone penetration between 200
and 300 (1071
ultimate elongation in excess of 200%, the gel being less
than 10 mm thick.

8. The article as claimed in Claim 7, the gel

mm), the gel comprising a material having an

comprising a material having a cone penetration between 260
and 280 (lo_lnmn.

9. The article as claimed in Claim 7 or 8, the gel
having an ultimate elongation in excess of 400%,

10, The article as claimed in any one of claims 7 to
9, the gel being less than 1 mm thick.

11, The article as claimed in any one of Claims 7 to
10, the gel being disposed in a flexible matrix.

12, The article &s claimed in Claim 11, the flexible
matrix comprising a material having a plurality of open
interstices having an average volume of less than 0.01
inch?,

13, The article as claimed in Claim 12, the gel
including a plurality of interconnected segments which lie
within the interstices of the matrix,

14, The article as claimed in Claim 13, the matrix and
the gel being such that when the gel and the matrix are
stretched, the matrix reaches its ultimate elongation before
the gel reaches its ultimate elongation,

15, The article as claimed in any one of Claims 11 to
14, an outer surface of the gel being tacky, and further
comprising a release sheet.

16, The article as claimed in Claim 15, wherein the
release sheet is disposed either across the open side of the
member and/or in contact with a substantial portion of an
upper surface of the gel.
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17. The article as claimed in Claim 1, further
comprising means for keeping the member around the substrate.

18. The article as claimed in Claim 1, further
comprising a second preshaped member having an internal
surface shape shaped similar to another part of the external
surface shape of the substrate and having an open side;

a second thin layer of gel, the second layer of gel
being disposed either across the open side of the second
member or in intimate contact with at least a substantial
portion of the internal surface shape of the second member,
a volume of the second thin layer of gel being substantially
less than a volume enclosed by the internal surface shape
and the open side of the second member; and

means for securing the first and second members
together.

19. The article as claimed in Claim 1, the internal
surface shape of the member corresponding to a shape of
either an outer surface of a bolt and nut or part of a shape
of tube-=1like members interconnected by a fitting.

20. The article as claimed in Claim 1, the member
having a hole through an otherwise closed surface thereof
for allowing communication between the cavity and an
atmosphere.

21. The article as claimed in Claim 1, the member and
thin layer of gel together f¢rming a completely closed
surface.

22. A method of making an article for protecting a
substrate, comprising:

transporting a backing material past a gel dispenser;

dispensing a gel from the gel dispenser onto the
backing; and

deforming the backing and the .1 into a predetermined

shape such that at least a major portion of an inner surface
of the backing has gel thereon, the shape being similar to
an external surface shape of at least part of a substrate to
be protected, wherein the gel is elastic and has a cone
penetration between 150 and 350 (lO‘lmm) and an ultimate

elongation in excess of 100%
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23. The method as claimed in Claim 22, the gel
dispenser dispensing a non-cured gel onto the backing, and
further comprising the step of curing the dispensed gel
prior to deforming the backing. '

24. The method as claimed in Claim 23, further
comprising the step of securing the gel to the backing prior
to deforming the backing such that the gel stretches and
sticks to the backing when deforming the backing, the
backing being continuously transported, the deformed backing
being severed from a remainder of the backing subsequent to
its deformation.

25. The method as claimed in Claim 24, the backing
being made from a material selected itom the group of
materials consisting of high density polyethylene, Xkynar,
and polycarbonate.

26. The method of Claims 23 or 24, the gel being tacky
subsequent to being cured, and further comprising the step
of covering an open side of the deformed backing with a '
release sheet. o

“7. The method of Claim 26, the gel being cured by
utilizing a chemical agent or radiation. .

28. The method of Claim 27, the radiation being beta
particles or ultraviolet radiation.

29, An article for protecting a substrate
substantially as described herein with reference <o Figures
1, 2, 3, 4, 5, 6, 8 and 9 of the accompanying drawings.

30. A method of making an article for protecting a
substrate substantially as described herein with reference
to the accompanying drawings.

DATED this 5th day of November 1989
RPC N

By their Patent Attorneys
GRIFFITH HACK & CO.
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