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Background of the Invention
~ Sheets of a rigid polymeric material, such as

polyvinyl chloride ("pvc") or blends of pvc and other
polymers, such as an acrylic resin, make excellent wall
coverlngs, especially for places where walls are
subject to abuse and damage from objects rolling or
carried about the space, a common situation in
hospitals, schools, and various heavily used public

_spaces. The assignee of the present invention has for

many years marketed a blend of pvc and an acrylic resin
in rigid sheet form for use as a wall covering as part
of its line of "Acrovyn®" wall protection products.

The "Acrovyn®" wall covering sheets are highly
resistant to marring and breakage from impact, are easy
to clean and are supplied in a wide range of colors.
One disadvantage of "Acrovyn®" wall covering sheets,
however, is the difficulty of installing them. For one
thing, the underlying wall must be reasonably smooth
and in good condition, inasmuch as irregularities in
the wall "telegraph" through the "Acrovyno®" sheets;
Accordingly, when the wall to be covered is one having
an irregular surface, for example concrete block, brick
or ceramic tile, it is necessary to install a smooth
wall over the rough one, the most common practice being
to install drywall over a tile, block or brick wall.
Where "AcroﬁynO" sheets are used in renovation,'the

wall must be carefully prepared -- for example, plaster

and drywall have to be patched and spackled to
eliminate cracks, dents and other imperfections or
damaged spots.

"Acrovyn®" sheets are adhered to the wall by a
water-based contact cemert (e.g., 3M "Fastbond 30").
Ordinarily, a first coat of cement is applied to the
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10 is no second chance, because the contact adhesive
sticks on contact and does not allow the panel to be
reset or slid into proper position. The cement gives
off a noxious vapor, which requires that the work area
be well-ventilated and that the space where the
15 installation is going on and nearby spaces be
unoccupied. Although the contact cement is water-
based, clean-up after installation requires a solvent.
- Despite the foregoing difficulties, "Acrovyn®" and
similar rigid sheets of polymeric materials are popular
20 and widely used, because they are attractive, highly
durable and easy to care for. Because they are quite
thick and are of uniform color throughout, scratches
and other moderate damage is not very noticeable.
Commonly, the polymer sheets have a textured front
25 face, which not only makes them look good but helps
hide scratches. The availability of a variety of
impact protection products (corner guards, bumper
guards, handrails, etc.) of the same or a similar
polymeric material enhances the desirability of the
30 rigid polymeric material wall covering from the point
of view of affording to architects and designers the
opportunity to create modern, clean-looking interior
designs that will stand up to years of abuse.
Wall panel systems based on panels of drywall,
35 “Masonite" or some other rigid substrate sheet covered
with thin pvc sheets (typically 0.006 inch thick) are
available. Such systems are usually installed using a
construction adhesive over an underlying wall and
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difficulties, kggpop@qanﬁ]esggqially near the moldings, and in the
case of vertical moldings presents a projection that
can be struck by objects carried or rolled through the

10 space. The thin pvc sheet is not very durable - it is

prone to tearing when struck.
A problem that has heretofore not been solved
effeétively is how to provide a wall panel system based
on rigid sheets of polymeric material adhered to a
15 substrate sheet that can be installed with conventional
_construction adhesives over an irreqular wall or a wall
that is in bad condition, thereby eliminating the need
for extensive and costly preparation of the wall. One
aspect of that problem is preventing warping of the
20 panels due to changes in ambient humidity or to
dampness of the underlying wall. If the panel tends to
warp under such conditions, it will almost certainly
become at least partly detached from the underlying
wall, because industrial adhesives do not have the
25 tenacity to prevent the panel from pulling away from
the underlying wall, if the panel should warp. A
further complication is the necessity for such a wall
panel system to conform to fire codes. It is also
desirable to eliminate vertical moldings that project
30 from the plane of the front faces of the panels.

Summary of the Invention

There is provided, in accordance with the present
'invehtion, a wall panel system that can be installed
over an existing wall having an irregular surface, such
35 as a tile, brick or block wall, without installing a
smocth wall over the existing wall or over an existing
wall that is in bad condition without making extensive
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vertical joints between panels are free of projecting

10 moldings.

In particular, the present invention is a wall

panel system based on panels, each of which includes a
sheet of high density fiberboard, a vapor barrier on
the back surface of the fiberboard sheet and a sheet of

15 substantially rigid polymeric material adhesively
secured to the front face of the fiberboard sheet, the
polymeric sheet having a thickness of not less than
about 0.022 inch. Preferably, the polymeric sheet has
a flange along at least one edge, the flange extending

20 rearwardly with respect to the front face and overlying
a portion of the corresponding edge of the fiberboard
sheet. It is advantageous that the flange not be
adhered to the edge of the fiberboard sheet. 1In a
preferred embodiment, moreover, the juncture of the

25 flange and the front face of the polymeric sheet is
beveled, and the edge of the fiberboard sheet under-
lying the beveled juncture of the polymeric sheet is,
of course, also beveled. The bevel of the polymeric
sheet is not adhered to the bevel of the fiberboard

30 sheet. It is also desirable that the edge of the

' fiberboard sheet underlying the flange of the polymeric
sheet be recessed to a depth not less than the thick-
ness of the polymeric sheet.

The vapor barrier may be a sheet of coated kraft

35 paper adhered to the fiberboard sheet. The vapor
barrier provides a "balance surface" on the back face
of the sheet that prevents mcisture from entering and
causing the sheet to warp. In this regard, the polymer
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exposure of test panels to steam did not produce any

10 apparent warping, expansion or contraction.

In a preferred embodiment, the front face of the
polymeric sheet has a textured finish. The textured
finish and the flange and bevel of the polymeric sheet
may be produced by vacuum forming before the polymeric

15 sheet is adhered to the fiberboard sheet.

In most installations of a wall panel system of
the present invention, two or more panels having
straight side edges will be placed side by side in
coplanar relation with their straight side edges

20 closely adjacent each other. Preferably, in such
installations, the edges of the polymeric sheets of the
adjacent panels have flanges disposed perpendicular to
the front faces and overlying portions of the edges of
the fiberboard sheets, the junctures of the front faces

25 and the flanges are beveled, the portions of the
fiberboard sheets underlying the beveled junctures of
the polymeric sheets are beveled, and the portions of
the edges of the fiberboard sheets underlying the
polymer sheet flanges are undercut to a depth not less

30 that the thickness of the polymer sheet. A vertical
joint molding interposed between the adjacent edges of
the panels has a front flange portion that is recessed
rearwardly of the plane of the front faces of the
panels and has side edges engaging the bevels of the

35 panels. The vertical joint molding, preferably, has a
rear flange portion abutting a wall underlying the
panels and a web portion jeining the front flange
portion to. the rear flange portion and received between
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t he fiberboard sheet, the edges of the front flange of the :
vertical joint molding engage the bevels of the polymer
sheet. Under such engagement, the flanges are deformed
10 resiliently, which keeps the joints between the verti-
cal joint molding and the polymer sheet tight. The
front flange of the vertical joint molding can be thin
enough to be somewhat resilient so that it also deforms
when it is in place between the panels.
15 Frequently, the wall panels will extend to the
ceiling. The present invention includes for use in
such installations a unique ceiling trim having a first
leg portion abutting the wall adjacent the ceiling
behind the top portions of the back of the panéls, a
20 second leg ﬁortion abutting the ceiling along a portion
.thereof adjacent the wall, a trim portion joined to the
second leqg portion along a living hinge and having a
free edge, a first hook portion on the second leg
‘portion and a second hook portion on the trim portion,
25 the hook portions being engaged and holding the free
edge of the trim portion in engagement with the front
faces of the panels.
In other installations of the system, the wall
panels will have upper straight edges adapted to be
30 disposed intermediate a floor and a ceiling. For such
installations the present invention includes a wainscot
molding having a rear leg portion abutting the wall and
underlying a portion of the panels adjacent their upper
edges, a J-shaped top flange portion overlying the
35 upper edges of the panels with a free edge engaging the
front faces of the panels in closely spaced relation to
the upper edges, and a trim portion extending generally
upwardly and rearwardly from the top flange portion and
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10 For a better understanding of the invention,
reference may be made to the following description of
an exemplary embodiment, taken in conjunction with the
accompanying drawings. '

Description of the Drawings
15 Fig. 1 is a front elevational view of a panel

embodying the present invention;

Fig. 2 is a cross-sectional view of the edge
portions of the panel of Fig. 1, taken along the lines
2-2 of Figs. 1; '

20 Fig. 3 is a top cross-sectional view of a joint
between side-by-side panels, which includes a vertical
joint molding;

Fig. 4 is an end cross-sectional view of the upper
portion of a ceiling-high panel and of a ceiling trim;

25 Fig. 5 is an end cross-sectional view of the upper
end of a panel and a wainscot molding; and

.Figs. 6 to 11 aré end cross-sectional views of
some other moldings and trims suitable for the wall
panel systen. | |

30 Description of the Embodiment
An embodiment of a wall panel 10 (Figs. 1 and 2)

comprises a fiberboard sheet 12, a sheet 14 of thermo-
-plastic polymeric material'bonded by a layer 16 of an
adhesive to the front face of the fiberboard sheet and
35 a vapor barrier 18 on the back face of the fiberboard
sheet. The fiberboard sheet is 3/8 inch thick, is of



IE@s Bem1Re|%ﬁ?y with respect to the front face and overlies at |east
correspondi ng edge of thegliberboard sheet. The polyneric
|y secured to the front face of the fiberboard sheet, but

the flanges are not adhered to the edges of the fiberboard sheet. . In
preferred enbodinents, the juncture of the flange and the front face of the

pol yneric sheepidgh @eﬁgieg (aadlbge/eﬁgef%f )t faead Idzﬂféicafsi Shepéodnder | ying
t he bevel ed juncture, of neri c ,sheet ourse, al so bevel ed.

The bevel of t?@?ﬁb?}ﬁ%r?ﬁ §hE€ r;§ W&FhaéhQFQQQQ) (Ranaps t hire
fi berboard Sha.eétai'danﬁs a4fa dﬁ&kéabhalwaebrtshe qiee fifbdrodtdesiwest d

o conEhan P e L AT ibngoRmF Ry AR RIS, TS g, Eoa i
may be a 31eetcmssonteﬂr§rﬁ£tm§perTnéhppaqrmee ishedt l:if@ lwaﬂkafdlgets helPe
Lo Der oL BULEEEnG pBARRSRRAHILCRS. pRl I g o "
this regard, tsmalblameunt of acrylic resin and is compounded with
fire retardants and smoke inhibitors so that it also
has a U.L. Class 1 fire rating. It has a thickness of
10 not less than about 0.022 inch and may be of any
desired thickness greater than that. Test panels have
been produced with polymer sheets of 0.022 inch and
0.060 inch thicknesses. The vapor barrier 18 is kraft
paper (0.174 lbs./square), has a polymer coating to
15 impart vapor impermeability, and is bonded to the
fiberboard sheet by an adhesive layer 20. The
adhesives 16 and 20 are selected for compatibility with
the polymers of the polymer sheet and the vapor barrier
and the binder of the fiberboard material and for flame
20 resistance and low smoke developed according to a Class
1 Fire Rating (ASTM-E84-87A).
The fiberboard sheet is prepared by forming true
edges, exactly square corners, and the desired dimen-
-sions to very close tolerances. The juhcture betweén
25  the front face and each edge is cut so as to leave. an
undercut portion 22 along each edge and a bevel 24
extending between the undercut and the front face. The
undercut portion has a depth not less than, and prefer-
ably somewhat greater than, the thickness of the poly-
30 mer sheet. Typically, the wall panels are produced in
4x8 foot, 4x9 foot and 4x10 foot sizes, and beveled and
undercut edges are formed along all sides. Frequently,
but certainly not always, parts or all of one or more
of the edges are trimmed away in sizing and shaping the
35 final panel for installation.
The polymer sheet is accurately sized and shaped
and then is vacuum-formed tc provide a right angle
flange 26 along each edge and a beveled corner 28
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leather, and stucco, just to name a few) or specially

10 created textures and designs. The pre-formed polymer
sheet is then adhesively bonded to the sized and formed
fiberboard sheet. The vapor barrier 18 can be bonded to
the back of the fiberboard sheet before, simultaneously
with or after the polymer sheet is bonded. As Fig. 2

15 shows, the flange and the beveled corner of the polymer
sheet are not bonded to the fiberboard sheet, for
reasons that are explained below. '

. The wall panels 10 are installed over a wall,
which may be of virtually any material, such as brick,

20 block, drywall, plaster, stucco, ceramic tile, etc.,
using a conventional structural adhesive. Most avail-
able adhesives can be used in occupied space, allow the
panels to be slid to the desired position, are easy to
clean up and provide a strong and long-lived bond.

25 - The other components of the panel system are mold-
ings specially designed for almost all of the condi-
tions that are likely to be encountered in a job. All
of the moldings are extruded from pvc, to which a small
amount, proportionally, of an acrylic resin is added.

30 Among the most common conditions of a job is a
vertical joint between side-be-side panels, and Fig. 3
shows such a joint and the vertical joint molding 30
used for it. The molding 30 includes a front flange
portion 32 that is recessed rearwardly of the plane of

35 the front faces of the panels 10 and has side edges
engaging the bevels of the panels, a rear flange por-
tion 34 engaging the wall ¥ ard underlying portions
along the side edges of the back surfaces of the panels



the front faces and overlying portions of the edges of the fi berboard
sheets, the junctures of the front facesjzn. and the flanges are bevel ed,
the portions of the fi berboard sheets under |l yi ng the bevel ed junctures
of the polyneric sheets are bevel ed, and the portions of 1 he
edges of the fiberboard sheets underlying t he pol ymer sheet fl anges
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flange portloanaggca C%B%%lé%ﬂzz and the beveled corner 24 of the
fiberboard sheet. The front flange portion 32 of the
molding 30 is thin enough to be somewhat resiliently
deformable. When installed in the vertical joint, the
10 edges of the front flange portion 32 of the molding 30
and the beveled corners 32 of the molding 30 engage and
mutually deform, which makes for a nice tight joint
between the molding and the panels. The recessing of
the vertical joint molding to the rear of the front
15 plane of the wall provides an excellent appearance,
eliminates a projection that could catch articles
carried or rolled through the space and permits por-
tions of transverse trims and moldings to cross verti-
cal joints in overlapping relation at the faces of the
20 panels without interference or the need to make precise
cuts for butt joints between vertical and transverse
trims and moldings.
It is also common for wall panels to extend full
height of the room or corridor to the ceiling. Rarely
25 will the ceiling be true and of uniform height.
Usually, it is expedient to cut the upper edges of the
panels so that they will be in clearance with the
ceiling. The ceiling trim 40 shown in Fig. 4 is
installed at the joint between the panels and the
30 ceiling. The ceiling trim has a first leg portion 42
abutting a portion of the wall W adjacent the ceiling,
a second leg portion ¢4fabutting a portion of the .
ceiling adjacent the wall, a trim portion 46 joined to
the second leg portion by a living hinge 48 and having
35 a free edge 48a, a first hook portion 50 on the second
leg portion and a second hook portion 52 on the trim
portion, the hook portions being engaged and holding
the free edge of the trim portion in engagement with
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mol di ng and th@4p0§an€hesEe§tnhk;9tttan%a the P41 | cdwepef ihdeayeai cal
joint nolding can be thi enough to be sonmewhat _resiljent so that it

al so deforns 2and ﬁh@ﬁeﬁftﬁ§ tﬁepFéB@ porkdan thant, deyn aleng t

Frequent|ys thhv@h? R2AGES 44 hhdehbek%dt At its intdiled Jéseleieﬁent
I nvention includes use in such installations a unl%ﬁg ce|I|ng trim

havi ng a f|rstcoverlpﬁgtﬁﬁrHPSnb&G&PFPh§ MPRREY edges 2% %
behi nd the topaf@rthéngegftihge back of the panels, a 20 second Ieg

portion abutting thg,ceiling al ong ortion thereof ad] acent the
wal |, a tr|n1port|o§ ?0|ﬁeﬁgPUstﬁewal scok: fAlding £8 Qﬁl%ﬁﬁ) 2 living
hi nge and havilgtion alohgeehedgppet edges larfolpaamlts Q0 dthdtheesteendd | eg

portion Qﬂy a 88 f?“gaﬁeoéaBOrt'O“ %Qlt@% %r'@d%ﬁé's raight edge

located intermediate the floor and the ceiling. The
wainscot molding has a rear leg portion 62 abutting the
wall and underlying a portion of the panels adjacent
.their upper edges, a J-shaped top flange portion 64

15 overlying the upper edges of the panels with a free
edge 64a engaging the front faces of the panels in
closely spaced relation to the upper edges, and a trim
portion 66 extending generally upwardly and rearwardly
from the top flange portion and having a free edge 66a

20 engaging the wall above the upper edges of the panels.
A tip portion 66b of the trim portion 66 of the
wainscot molding adjacent the free end, which is shown
by cross-hatching in Fig. 5, is formed of a polymer
blended with a plasticizer to be softer than the

25 remainder of the tip portion and is coextruded with the
remainder of the wainscot molding. The soft tip
portion 66b will readily deflect to varying degrees
along its length so that it will engage the wall
substantially continuously along its length, thereby to

30 accommodate to any irregularities in the trueness of
the wall and to any unevenness of the wall surface.

Figs. 6 to 11 are cross-sectional views of several

other trims and moldings of the system, showing them as
installed. 1In all of those figures, the following

35 designations are applied uniformly: W is a drywall; 10
is a wall panel embodying the present invention; S is a
metal stud; and A is a construction grade adhesive. In
all cases, the trim or molding is shown in end cross-



25. the hook portions being engaged and hol ding the free edge of the

trimportion in engagenent with the front_1 faces of the panels.

In other installations of the system the mall panels will have upper
strai ght edges adapted to be 30 disposed internediate a floor and a
ceiling. For such installations the present invention includes a

wai nscot SDLE1 5, NBENErBskeRhtRIntold Ohithidd Ifur IRty and
underlying a portion oOf panel s adj] ac hel r upper, edges

J- shaped t op fAhl\g%prFFl ‘éﬁlBﬁeﬁF@ ﬁslﬂﬁ@% Shﬂ&ﬁbr“bc?d&s-ofﬁ t‘h% Hanel s

with a free eda@eeaﬂeﬁuaedt Bfom pvcf blehdedC oAt d ¥halAPropdr€idse! v
spaced relation_to

and trimpartion extendi ng
general |y °§pﬂﬁrﬂ?§yéﬁﬁ Féﬁiﬁardg?CPﬂﬁﬂt (iﬂﬁﬁ§[iﬂ4|Q§P £ind
-7- having a foeetkdse epdmgi afdt Reldahgsalagee ﬁdaalqryperpm of réme

panels.  To acﬁ%Q“R?Q%fnggftSLtégled descriptions of them are not
required and are not provided. The trims and moldings
are:
Fig. 6 -- an inside corner moldihg 70;

10 Fig. 7 -- an edge trim 80. In this installation,
an outside corner is protected by an "Acrovyn®" corner
guard CG, which consists of a cover 82 and a retainer
84, and strips 86 of "Acrovyn®" wall covering material
are applied to the drywall in the gaps between the trim

15 80 and the corner guard. The edge trim can also be
used where a panel abuts a window or door;

Fig. 8 -- an outside corner molding 90;
Fig. 9 -- a colonial wainscot molding 100, which
is shown with an optional half-round feature insert 102
20 that is secured to the molding 100 by an adhesive. The
 front leg of the molding 100 is fastened to the face of
the panel 100 by double-faced adhesive tape 104;
Fig. 10 -~ a ledge trim 120, which is shown at the
bottom of a panel P above a.recessed cove molding CM;

25 Fig. 11 -- a reveal trim 130, which is used
between panels when the architect or designer chooses
to have an accent gap between panels.

The impact resistance_of several types of walls
have been tested in accordance with ANSI/ASTM F476-76,

30 Péragraph 18, "Impact Test." In that test, a 92.5
pound bullet-shaped steel ram is dropped from
progressively higher drop heights to produce an impact -
at mid-span between anchor locations on the surfaces of
specimens. The following specimens were tested:

35 1. 1/2 inch gypsum wallboard

2. 1/2 inch gypsum wallboard with

0.022 inch paper-backed "Acrovyn®" ~——~_______‘__\__‘_
: : This Sheet Has

L



irfegularities in the wall, the tirp portion of the wainscot nolding nmay be
of a polymer conpounded to be softer thariBAe renmai nder and coextruded with

t he harder polyner. The soft tip portion will readily deflect to varying
degrees along its length so that it will engage the wall substantially
continuously along its | ength. For a better understanding of the

i nvention, referenc2.mayljje dmada gypsnm'hdﬂhhnanp(kmnhlptlon.of an
Descri pt]on of the o aw 5qee0 1AeH BABF-batiial ERAARRETY) N0, RG0S
panel enbodyi ng the4pres§¢8 inebnwadd; panel Hx;tqmls a cross-sectiona

vi ew of the edge portlon pape f ; ng the lines 2-2
§c83rlﬁﬁg 2B tn@ e éfb V%ﬂrp

of Figs. 1; Fig. a top-cross-se a joint between
si de- by-si%le panel s, vvh| éﬁ PR2l cmsb po&armrc@hqed:)nt mol di ng; Fig. 4
is an end cross- secglonahlglgﬁhﬁfwhﬁg RRe1 %?gﬁéﬁlof a ceiling-high panel
and of a ceiling trim g n end Cross-sectional view of the

upper accordlhg to the present invention
on 1/2 inch gypsum wallboard _
All specimens were mounted on a galvanized stud wall
10 system with the studs 16 inch on centers. The |
specimens were clamped securely into the impact
apparatus in a position such that the ram struck the
panels in the centers between the studs. The test
rgsults were as follows:
15 1. Did not resist an impact of 7.7
ft.-lbs., the minimum drop height.
2. Resisted a full-length crack up to
23.1 ft.-1bs. but showed localized
cracking at 7.7 ft.-1bs.
20 3. Same results as specimen No. 2.
4. Showed a slight bow in the wall at
15.4 ft.-1lbs. and stress-whitening
at 23.1 ft.-1bs.
5. Resisted impacts up to 38.5 ft.-
25 lbs. The studs buckled -on the
first two specimens tested at 54.0
ft.-lbs. and 61.7 ft.-lbs. A third
specimen failed at 61.7 ft.-1lbs.
_ with nd buckling of the studs, but
30 it was subjected to only two drops.

\
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end of a panel and a wai nscot nol di ng; and Figs. 6tott—=areend
cross-sectional views of sone other noldings and trins sy
wal | panel system Descri ption of the -Buodi nent ﬁgﬁ%ﬂ@tﬁ|ggge Qg'mgd
wal | panel 10 (Figs. 1 and 2) conprises a fiberboard sheetl ng 4
of thernmo- plastic polyneric material bonded by a | ayer 16 e
to the front face of the fiberboard sheet and a vapor barrier 18 on the
back face of the fiberboard sheet. Thelaimsboard sheet is 9.5 mMm (3/8
inch) thick, is of -8- high density
720.8 kg/ nferr] and consi sts of wood particles in a matrix with a binder
that contiinslfird wall panel system comprising panels (10),

2 each of which includes a sheet (12) of high
density fiberboard; a vapor barrier (18) on the
back surface of the fiberboard sheet and a
sheet (14) of substantially rigid polymeric
material adhesively secured to the front face
of the fiberboard sheet, the polymeric sheet
having a thickness of not less than about 0.022
inch.

O 0 3 6 1 & W

2. A wall panel system according to claim 1 wherein
the polymeric sheet (14) has a flange (26) along at
least one edge, the fiange extending rearwardly
with respect to the front face and overlying a
portion of the corresponding edge of the fiberboard
sheet (12).

A O W NP

3. A wall panel system according to claim 3 wherein
the flange (26) is not adhered to the edge of the
fiberboard sheet (12).

W

4. A wall panel system according to claim 2 wherein
the juncture of the flange (26) and the front face
of the polymeric sheet is beveled (28) and the edge
of the fiberboard sheet (12) underlying the beveled
juncture of the polymeric sheet is beveled (24).

N & W N

5. A wall panel system according to claim 4 wherein
the edge (22) of the fiberboard sheet (12)
underlying the flange (26) of the polymeric sheet
(14) is recessed to a depth not less than the
thickness of the polymeric sheet.

M e W N R

6. A wall panel system according to claim 1 wherein
the vapor barrier (18) is a sheet of coated kraft

W NN

T T



retardants and snoke inhibitors. The fiberboard sheet nEieSheal Hadienike E c
comercially available, has a UL Cass 1 firerating. T fe
is a blend consisting predom nantly of poldTi nyl chlori dezgﬂﬁw

anount of acrylic resin and is conmpounded with fire retar

inhibitors so that it also has a U L. Class 1 fire rating. It has a
t hi ckness of not |ess than about 0.5 nm (0.022 inch) and may be of any

desired tHi ckrbss yreéalbrpaneh syatenTasropdiags toyrdajden ﬁmﬁiﬂr’e‘ﬂ with
pol ymer sheets of &érwpmaglengnéeangu&sha@ €0 AQethgencyé ity
The vapor barrier 18 is Kkraft paper Hg g] E%S#%J ﬁﬁz a polyner
coating t& i npart 18RRF PRAPP %bleFy 1a eﬂﬁgh antiat ber boar d
sheet t _bxg_ fnnt adhets Hyﬁ émlicxzi)arT’ee ﬁﬂéeiaéﬁs o¥6 thed sheelt! aarfP|t90d edbf or
conpati bi Wi olymers o or barrier
angpt he biénd)ér of 1YREE ]E)%)r/b%%)r d°£ra££ﬁ Ra\é P&I& %E’fn&dqpé'g?g e and | ow
iﬂokf geves Opgd ﬁqwmt; rl@eﬁ@ledgl aﬁdf&néreenRahenglww -shedt

e fiberhoard she e ormin ar
corners, gnd the d és?)rébé) evgf%ﬂsegg VZF§5 é@gﬁg %&g%aﬁf‘g}. &
juncture I8tween tjundtué déficehanporpmérdédgshemtcut so as to | eave an
undercut portion 22 along each edge and a bevel 24 extendi ng between the

undercut and the front face. The
1 8. A wall panel system according to claim 7 wherein

2 the front face of the polymeric sheet has a
3 textured finish.

‘9.. A wall panel system according to claim 7 wherein
the flange (26) of the polymeric sheet (14) is
produced by vacuum forming before the polymeric
sheet is adhered to the fiberboard sheet (12).

& W N e

10. A wall panel system according to claim 8 wherein
the flange (26) and the textured finish of the
polymeric sheet (14) are produced simultaneously by
vacuum forming before the polymeric sheet is
adhered to the fiberboard sheet (12).

N b W NN

11. A wall panel system according to claim 1 wherein
two panels (10), each of which has at least one
straight edge, are placed side by side in coplanar
relation with their straight edgés closely adjacent
each other, wherein the edges of the polymeric
sheets (14) adjacent each other have flanges (26)
disposed perpendicular to the front faces and
overlying portions of the edges of the fiberboard
sheets (12), wherein the junctures of the front
faces and the flanges are beveled (28), wherein the

O ® N o bW

[T
= o

portions (24) of the fiberboard sheets underlying
the beveled junctures of the polymeric sheets are

e
W N

beveled, and wherein the portions of the edges of
the fiberboard sheets underlying the pg;ggg£*§gggg_~___§__

R A0

[
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under cut portion has a depth not |ess than, and prEfQTmséﬁé SO
greater than, E

panels are p
and 1.22m x
formed al ong

the thickness of the poly- ner sheet. Ty
roduced .in 1.22m x 2.44m (4x816eot), 1. 22n1i
3.05m (4x10 foot) sizes, and bevel ed and un

all sides. Frequently, but certainly not always, parts or

i

al |

of one or nore of the edges are trimed away in sizing and shaping the

final pah8l

for i fdandest i(@6) are urikderguty(22) sheea deptbcnotit degssi

zed

and shapeg and thegaies cROWT GRS 4P £5QVbERyRet  Bhbe?)Ohfal | ange 26

al ong each edge an

-0- 17
of the pagel.

a bevel cor ner
for m Agrahjem eompr igdng e vexticahgioint maddingn(30)  f

bevel ed corners, mihtt@??g%?c%lace&}hfém%ﬁ&rﬁf %ﬁe?dgﬁégtsq {S:ﬁgggang Wi

texturedlgurface (#9)cand having a front flange portion (320

20
21
22

OV AW N

O W0 N 6O 0 b W NP

el o s
B s W N B O
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recessed rearwardly of the plane of the front faces
of the panels (10) and having side edges engaging
the bevels of the panels.

' 12. A wall panel system according to claim 11 wherein
the vertical joint molding (30) has a rear flange
portion (34) abutting a wall underlying the panels
and a web portion. (36) joining the front flange
portion (32) to the rear flange portion (34) and
received between the edges of the panels.

13. A wall panel system according to claim 1 wherein
the panels are adapted to have their upper edges
disposed closely adjacent a ceiling and further
comprising a céiling trim (40) having a first leg.
portion (42) ébutting a wall (W) adjacent the
ceiling, a second leg portion (44) abutting the
ceiling along a portion thereof adjacent the wall,
a trim portion (46) joined to the second leg
portion along a living hinge (48) and having a free
edge (46a), a first hook poftion (50) on the second
leg portion (44) and a second hook portion (52) on
the trim portion (46), the hook portions being
engaged and holding the free edge of the trim
portion in engagement with the front faces of the
panels.

14. A wall panel system according to claim 1 wherein
the panels have upper straight e@ges adapted to be
disposed intermediate a floor and a ceiling and
further comprising a wainscot molding (60) having a
rear leg portion (62) abutting a wall (W)

ace

th a

underlying a portion of the panels adjacent their

I
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5 can be any one of a large variety of patterns. The

vacuum form ng thernopl astic sheets is wel | - knownrrhlsS}'r’%%h-I EPe%fo lracec
t echni ques for nmaking nol ds by repl4x?ti ng naturall y ,l”"
.textures (wood grain, | eat her, and stucco, just to n

specially 10 created textures and designs. The pre-fornmed polyner

sheet is then adhesively bonded to the sized and forned fiberboard
sheet. The vapor hppereediges,ara tﬁl’estmp:hﬂi tap flangdécpdritkonf (64

fi berboar heet | t r o] r
slheet S %oﬁded. gg’t”gl?”‘? r%‘e %ﬁ, él‘%% f""'&be %ﬁ%g ‘[:’)iéggl gdkcg‘réner of
t he pol ynr efiget (£da)nendaging] the tﬁi@oﬂt bﬁamr@f stketpaneis

reasons jhat are %%%%‘é‘iyb@p%‘géed reblat on Tﬁ?uﬂ!ﬁ |éd%@ sd &nd

install ed over a wall virt rial, such as
brick, 2BL bl ock, adtyia porHigsn d166)s xkanding agﬁfé,elﬁl wpwardly  using

a convenijonal staial tealnAtley! teonitie 24H I#1ange péEeiaHERRYeS can be

used in OCCUpI ed space, allo If(fpane s to, be slid to the desired
posi tion3 are eashavéng a- fé'leéaﬁ-dgﬁ 6o (ﬁRQﬁgH‘%tﬁféﬁlg"% abayel i ved

bond. 254 THReO ggbrcgag@ge@tfs&{ dxael system are nol d-
i ngs specially designed for alnost all of the condi- tions that are

likely to be encountered in a job. All of the noldings are extruded
frompvc,1to 1hi ch wallBbanel systemacddrditd itnatlaimofs awvhéeeyhi a resin

I's added. portion (66b) of the trim portion (66) of the
wainscot molding (60) adjacent the free end is

formed of a polymer that is softer than the
remainder of the tip portion and is coextruded with
the remainder of the wainscot molding, whereby the
soft tip portion will readily deform to varying
degrees along its length so that it will engage the

O 0 N O LW

wall substantially continuously along its length.

e
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30 | Anong the npbst conmon condltlons of a ]Ob is a vertical -joint

bet ween si de-be-si de panels, and Flg "3 ¢ “shows such a joint and the
vertical joint nolding 30 used for i*18-The nol ding 30 includes a front
fl ange portion 32 that is recessed rearwardly of the plane of 35 the
front faces of the panels 10 and has side edges engagi ng t he bevel s of

the panels, a rear flange por- tion 34 engaolng the wall Wand

under | yi ng portions al oAdstmacy of dhedIiFcrIEInRck surfaces of the
panel s Wall Panel SyStem - and a web portion
36 joining the front flange portion 0 e rear flange portion and
recei ved between the edges of the panels. In the manufacture of the
panel , a cl eapapafels wallll dtEend Wadddnsrespafebod(10g, Selenel ed 28
corner of the %ol she%F 14 and .t he under.cut grtl Q 22 and the
bevel ed cor neP g%&p udes a sheet (12) of high densi

fiberboard, a vapor barrier (18) on the back surface of
the fiberboard sheet and a sheet (14) of a

5 substantially rigid polymeric material adhesively
securéd to the front face of the fiberboard sheet, the
polymeric sheet having a thickness of not less than
about 0.022 inch. The other components of the system
are various trims and moldings.

1511



fi berboard sheet. The front fIange;Pdg@Lp@hBZ_of t he mol ding 30 is thin
enough <t o be somewhat resiliently -* deformabl e. Wien installed in the
vertical joint, the 10 edges of the front flange portion 32 of the nol ding

30 and the bevel ed corners 32 of the nolding 30 engage and mutual ly
deform which nakes for a nice tight joint bet ween the nol ding and the -
panel s. The recessing of the vertical joint nolding to the rear of the
front 15 plane of the wall provides an excell ent appearance,

elimnates a projection that could catch articles carried or rolled

t hrough the space and permts por- tions of transverse trins and

nol dings to cross verti - cal joints in overlapping relation at the
faces of the 20 panels without interference Eg need 128 nake precise
cuts for butt joints between vertical and trafpsverse trims and

nol di ngs. It is also co A 1,72 1 | N A P21 21 B 6 4 end ful

hei ght of the room or corridor1éo t ceiling Raéfly 25 Il the ceiling
be true and of uniformheight. ~lPsually, iT™T& expedie to cut the
upper edges of the panels so that they will be in cle@fance with the
ceiling. The ceiling.trim40 shown i{p Fig. 4 is instalfled at the joint
bet ween the panels and the 30 ceilijhg. The ceiling trimlhpas a first |eg
portion 42 abutting a portiqg of %?e wal | W adj acent the ceiling,

b= 1]

28— |28




a second |l eg portion 44 abutting a portion of the ceiling adjacent the

wall, a trimportion 46 joined to the second | eg portion by a living
hi nge 48 and having 35 a free edge 48a, a first hook portion 50 on the
second | eg portion and a second hook portion 52 on the trim .
portion, the hook portions being engaged and hol di ng the free edge of
the trimportion in engagenent with the front faces of the
panels. As initially extruded, the trimportion 46 is coplanar with
the |l eg portion 44, so the ceiling trimand the panels can be

instal |l ed and thereafter the trimportion bent down along the 5
living hinge 48 and hooked into its installed position covering the
gap between the upper edges of the panels and the - r

Fig. 5 shows a wainscot nolding 60 for instaf- .
W—4! o
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Vétion al ong the upper edges of panels 10 that extend 10
| ocated i nternedi ate the fl oor

a wall .to an upper straight edge

the ceiling. The
t he wal |
upper edges,
edges of the panels with a
the panels in

portion 66 extending generally upwardly and rearwardly
fl ange portion and having a free edge 66a 20

upper edges of the panels.
t he
cross-hatching in Fig. 5,

coextruded with the r g

portion 66b will readily d¢
so that it will engage the
| engt h, - thereby to 30 ac(
of the wall and to any

6 to 11 are cross-sectional
of the system show ng the

104—

wai nscot nol di ng has a rear
and underlying a portion of the panels adjacent
a J-shaped top flange portion 64 15

free

on

| eg portion

ly part way up

and

62 abutting
their

overlying the upper

edge 64a engaging the front faces of

cl osely spaced relation to the upper edges,
fromthe top
engagi ng the wal |

and a trim

above the

A tip portion 66b of the trimportion 66 of

311
pf |

wa
FFrrm

't to W

wai nscot nol di ng adj acent the free end, which is shown
is formed of a polyner
pl asticizer to be softer tiamhe w5

bl ended

i ng degrees’
substantial ly conti nuous

of the wall surface.
ever al other trins
102 |

W~

by
with a

remai nder of the tip portion and is
er of the wainscot nolding. The soft tip
along its length

ly along its

any irregularities in the trueness
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REPLACEMENT sz-lun'ﬁ&é‘ﬂs3 8,00 _

|nSt IMéﬁmskgmahlpegdih 4es the following 35 designations are
applleQ}Qmuﬁqnn1ypaymi --; 10 Is a wall panel enbodying the
pr esantyy DAxeRE(N pag‘eds ao paged aetal stud; and Ais a construction grade
adhes'T?Abddkt . pagéd .:easgaged e frimor nolding is shown in end cross-
section, but cross-hatching is omtted for dtarlty Al'l of the

i wghjar Fi gs. to-12 ar §L,87gksetd LPiA8 pvc bl ended
with gﬁbﬂr QEHQP """" ! """"" 9 ||c re Because the tructures and

uses of these"®f nﬁ“ﬁnﬂl;ﬁV&#n gy - regiﬁpy 20558074 £o8h dffe dr awi ngs,

detail ed descappiiedstofthbewaaaeandtaasquanddwaddtmrdrwot Fiocaldygd. The
trims and ol 4i 883368 cement is applied to the sheet and allowed to

partially dry until it is tacky. With the aid of slip
sheet, the panel is placed in proper position. The
slip sheet is progressively removed from between the
wall and the panel and at the same time the panel is
pressed against the wall. Getting the sheet into
proper position requires considerable skill, and there
is no second chance, because the contact adhesive
sticks on contact and does not allow the panel to be
~reset or slid into proper position. The cement gives
off a noxious vapor, which requires that the work area

. be well-ventilated and that the space where the
installation is going on and nearby spaces be
unoccupied. Although the contact cement is water-
based, clean-up after installation requires a solvent.
Despite the foregoing difficulties, "Acrovyn®® and
similar rigid sheets of polymeric materials are popular
and widely used, because they are attractive, highly
durable and easy to care for. Because they are quite
thick and are of uniform color throughout, scratches
and other moderate damage is not wvery noticeable.
COmmonly, the polymer sheets have a textured front
face, which not only makes them look good but helps
hide scratches. The availability of a variety of
impact protection products (corner guards, bumper
guards, handrails, etc.) of the same or a similar
polymeric material enhances the desirability of the
rigid polymeric material wall covering from the point
of view of affording to architects and designers the -
opportunity to create modern, clean-looking interior
designs that will stand up to years of abuse.

Wall panel systems based on panels of drywall,
"Mgsonite“ or some other rigid substrate sheet covered -
with thin pvc sheets typically 0.15 m (0.006 inch) thick are
available. Suéh systems are usually installed using a
construction adhesive over an underlying wall and

This ié the replacement shee
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FLg. 6 -- an inside corner nolding 70; Fig. 7 -- an edge trim80. In
this-installation, an outside corner is protected by an "Acrovyn[err]"”
corner guard CG which consists of a cover 82 and a retainer 84, and strips

86 of "Acrovyn[err]" wall covering material are applied to the drywall in
t he gaps between the trim 80 and the corner guard. The edge trimcan al so
be used where a panel abuts a w ndow dr3 door; Fig. 8 -- an outside

corner noldochydeOmoldingsiat &11- jdﬁﬂt&(xéﬁﬂeéﬁﬂpxﬁalslﬁﬂdﬂhuxduﬁh thai ch is
shown wit p n at Jngerts 's Uy dto the
nol ding 1 %ﬁglga%hgdﬁgﬁgéésﬁynﬁ%% ﬁe@' Jt(}fea} E&‘i 0 |?i\‘a§tened to
t he face GeiihRIBandPounp Windews| and thal Ja(#h!em \ﬁbut%aasaﬂaar the Fig. 10
-- a | edoroldingd 28xt&hd CovéS &E@Vﬂréﬂt AR dW0dORHY panAnelad] e a

recessed L09 -- a reveal -trim 130, ich is used

bet ween p%ﬁ%?rn§%gn th d?%H??EEﬂégﬁ dﬁﬁ? . RRREAT A5 &1y F0€8nt gap

bet ween phaeder to kemmlmﬁtesmﬁm)cmeaﬁ: Sinee med 1 diyngss (aﬂ'ld/va.lnl thleave

been test@gsénogc A76% hgpact
e A e @ SRl Wi e

Test . I n_t hat test a 42k ran1|s dropped
from pr ogf Be% arrird AR FAldes SFaFougi, %é&a N @espan
bet ween athimrpv@csue@ms:.s)rndﬁevﬁy fRaeablef - it is prone to tearing

when struck. _

a probleh that has heretofore not been solved effectively
is how to provide a wall panel system based on rigid sheets of
polymeric material adhered to a substrate sheet that can be
installed with conventional construction adhesives over an
irregular wall or a wall that is'in bad condition, thereby'
eliminating the need for extensive and costly préparation of
the wall. One aspect of that problem is preventing warping of
the panels due to changes in ambient humidity or to dampness
of the underlying wall. If the panel tends to warp under such
‘conditions, it will almost certainly become at least partly
detached from the underlying wall, because industrial
adhesives do not have the tenacity to prevent the panel from
pulling away from the underlying wall, if the panel should
warp. A further complication is the necessity for such a wall
panel system to conform to fire codes. It is also desirable
to eliminate vertical moldings that project from the plane of
the front faces of the panels.

EP 0 206 832 proposes exterior wall panels in which a
vulcanizable elastomér sheet is co-vulcanized with a _
thermosetting binder layer sheet to a fiberboard panel to make
the panel highly water-resistant. Production of such panels
requires costly hot-pressing equipment, and the elastomeric
characteristic of the elastomer sheet does not impart high
impact-resistance to the panel face. |

There.is provided, in accordance with the present
invention,.g wall panel system that can be installed over an
existing wall having an irregqular surface, such as a tile,

brick or block wall, without installing a smooth wall over the :
This is the rep\acement shee
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spécinens. The foll ow ng speci nens were tested:
- 13 - 1. 12.7 mm (1/2 inch) gypsum wal | board 2. 12. 7 mm
(1/2 inch) gypsumwal | board with - 0.5 mm (0. 022 inch) paper-backed
"Acrovyn[err]" 3. 12.7 mm (1/2 inch) gypsum wal | board with
1.5 nmm (0. 060 inch) paper-backed "Acrovyn[err]"” 4. 9.5 mm (3/8 inch)
wal | panel system accordi ng tofthe present invention
(0.5 mm [ ®@¥Esting iWaldolgmmeverha@at Rxisting. wadl Sthat (B¢ Sinnbdd ewndipanel
system  tion withdu¥ Haldn® eiRenRi¢aCPhphI¥EN! iPlle system of Othd2: 7 MM
(172 '”Cropééééﬁﬁniﬁﬂénéﬁﬁﬂ'ls easy to install, so it is also highly

[

- desirable for use in new construction. The system is based on
panels that are extremely durable and highly attractive aes-
thetically. It has all of the advantages of the "Acraovyne"
rigid wall coverings and eliminates the tedious and tricky

- installation process based on contact cement. The system has
a Class 1 U.L. fire rating. The vertical joints between |
panels are free of projecting moldings.

In particular, the preseht invention is a wall panel
system based on panels, each of which includes a sheet of high
density fiberboard, a vapor barrier on the back surface of the
fiberboard sheet and a sheet of substantially rigid poiymeric
material secured to the front face of the fiberboard sheet.
The invention is characterized in that the polymeric sheet is
of substantially rigid pblyvinyl chloride or a blend of poly-
vinyl chloride and one or more cother thermoplastic polymers,

. an acrylic polymer being preferred, is of a thickness of not
less than about 0.5 mm . (0.022 inch), and is preformed to
provide flanges along all four edges. Each of the flang-
es extends rearwardly with respect to the front face and |
overlies at least a portion of the corresponding edge of the
fiberboard sheet. The polymeric sheet is adhesively secured
to the front face of the fiberboard sheet, but the flanges are
not adhered to the edges of the fiberbhoard sheet.

In preferred embodiments, the juncture of the flange and
t@e front face of the polymeric sheet is beveled, and the edge
of the fiberboard sheet underlying the beveled juncture of the
polymeric sheet is, of course, also beveled. The bevel-of the

- polymeric sheet is not adhered to the bevel of the fiberboard
sheet. It is also desirable that the edge of the fiberboard
sheet underlying the flange of the polymeric sheet be recessed
to a depth not less than the thickness of -the polymeric sheet.

' The vapor barrier may be a sheet of coated kraft
paper adhered to the fiberboard sheet. The vapor barrier
provides a "balance surface" on the back face of the
sheet that prevents moisture from entering and causing
the sheet to warp. In this regard, the polymer
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Al'l" speci mens were nounted on a gal vani zed stud wal |l systemwi th the studs
406.5 mm (16 inch) on centers. The specinens were clanped securely into the
i npact apparatus in a position such that the ram struck the panels in the
centers between the studs. The test results were as foll ows: 1. Dd
not resist an inpact of 10.44 J (7.7 ft=JIbs.), the m ni num drop

hei ght . &%ﬁﬁgﬁ?ﬂﬁﬁé@ éd glbnbggmﬂq(ﬂhﬂﬂwamltabaﬁe32hh upper (23.1

ft.-1Dbs. ocal 1 zéd crackin Q.44 J (7.7
ft.-1bs. ). Y edgas Ofhe pane $-as TSH AAGAARIFR TS bettdg'tal (L o, ght

bow i n the Waldef1a8%ifed in the wa].(1],5 thd ttipbportion siff & whit eni ng
at 31.32 J ( 0 52.
(38.5 ft.-| painscot m°1d“?‘ﬁem§¥ui’§>tﬁ¥cla @Pﬁ%e%ﬁg V\k(;dchdé(%énens
tested at 7Zockubx Féhéhftnelbamhmm:e&rﬁs cdoextruded @ai:h? -1 bs.). A
third speci ail ed at 83 &rl 0 buckling
of the studg;etdiﬁr dl s?lfb ecltpefcg%gon{’{wl"ﬁi gre\(;”psl Y

deflect to varylng degrees along its length so that it

will engage the wall substantially contlngously along

its length. '

~ For a better understanding of the invention,

reference mdy be made to the following ‘description of

an exemplary embodiment, taken in conjunction with the

accompanying drawings. -

Description o e Drawings

Fig. 1 is a front elevational view of a panel
embodying the present inventioh;

Fig. 2 is a cross-sectional view of the edge
portions of the panel of Fig. 1, taken along the ;ines
2-2 of Figs. 1; : '

Fig. 3 is a top cross-sectional view of a joint
between side-by-side panels, which includes a vertical
joint molding;

Fig. 4 is an-end cross-sect10na1 view of the upper
portion of a ceiling-high panel.and of a ceiling trim;

Fig. 5 is an end cross-sectional view of the upper
end of a panel and a wainscot molding; and

.Figs. 6 to 11 are end cross-sectional views of
some other moldings and trims suitable for the wall
panel systen.

escription of e odjiment
An embodiment of a wall panel 10 (Figs. 1 and 2)
comprises a fiberboard sheet 12, a sheet 14 of thermo-
plastic polymeric material ponded by a layer 16 of an
adhesive to the front face of the fiberboard sheet and
a vapor barrier 18 on the back face of the fiberboard

sheet. The flberboard sheet is 9.5 mm 5 mm (3/8 inch) thick, is of
the replacemen
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-14- ' Clains 1. A wall panel system having
~panel s, each of whi ch includes a rectangul ar sheet of high density

fi berboard, a vapor barrier on the back surface of t he fi berboard
sheet and a sheet of polyneric nmate-: rial secured to the front face of
the fi berboard sheet, characterized in that the polyneric sheet

(14) is of substantially ri-gid polyviny8 -chl ori de or -a bl end of

pol yvi nyl g{i e%ndt(l)rre or nor e g0t her andt Q:ernrg). pl as'é?zé ‘Folcﬁmers i s of

a thickness reg/m 2 0.5 mMm and is
pref or med t o pardiclesf Iiangema(&ﬁ)x atimihg aalHindexr that antmnsaaﬂcr@f t he
flanges ‘exte I feoHect qirf t aﬁfﬁé}nd
overlying atqﬁg%&daﬁ% W%EQ @gﬁd1iqhﬁqmacorresponéhh é?H

fiberboard mategtiads,. (wtd.):n ils ormmenaiaddiy avdid %t na§ awr{é-shwe-
Class 1 fire rating. The polymer sheet is a blend

consistinq predominantly of polyvinyl chloride and a
small amount of acrylic resin and is compounded with
fire retardants and smoke inhibitors so that it also
has a U.L. Class 1. fire rating. It has a thickness of
not less than apout:0.5 mm (0.022 inch) and may be of any
desired thickness greater than that. Test panels have
been pfoduce_d with polymer sheets o0z (0.5 mm (0.22 inch) and 1.5 m
(0.060 inch)thicknesses. The vapor barcier 18 is kraft
paper 8.5. 1073 kg/in? ‘has a polymer coating to
impart vapor impermeability, and is bonded to the
fiberboard sheet by an adhesive layer 20. The
adhesives 16 and 20 are selected for compatibility with
the polyﬁers of the polymer sheet and the vapor barrier
and the.binder of the fiberboard material and for flame
resistance and low smoke developed according to a Class
1 Fire Rating (ASTM-E84-87A).

The fiberboard sheet is prepared by forming true
edges, exactly square corners, and the desired dimen-
sions to very close tolerances. The juncture between
the front face and each edge is cut so as to leave an
undercut portion 22 along each edge and a bevel 24
extending between the undercut and the front face. The
undercut portion has a depth not less ‘than, and prefer-
ably somewhat greater than, the thickness of the poly-

~mer sheet. Typically, the wall panels are produced in
1.22m x 2.44m (4x8 foot), 1.22m x 2.745m (4x9 foot) and 1.22m x 3.05m (4x10

foot) sizes, and beveled and undercut edges are formed along all sides. Frequently,

but certainly not always, parts or all of one or more of the edges are trimmed -
away in sizing and shaping the final panel for installation.

The polymer sheet is accurately size& and shaped
and then is vacuum-formed to provide a right angle
flange 26 along each edge and a beveled corner 28

This is the reptacement sheet
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ly secured to the front face of the flberboard sheet, and in that the
. flanges (26) are not adhered to the edges of the flberboard sheet
(12). 2. A wall panel systemaccording to claim1 and further
characterized in that the juncture of each fl ange: (26) and the front
face of the polyneric sheet is beveledi12- (28) and each edge of the

fi berboard sheet (12) underly- I ng the bevel ed juncture of the

pol ynmeric sheet is corre- spondi ngl y- bevel ed (24). 3. A wall panel
system according to claim1 or claim?2 and further characterized in

that each pudtivhp,fbut ceasb-hdgenizg) bd ¢h£ttéhethﬁab1dﬁﬁf¥ (12)
under | V19,8 e GRRSE LS, AhATHBIAReR w0 S PO W Y S
are extruded from pvc blended with a small proportlon
" of an acrylic resin. Because the structures and uses

of these trims and moldings are readily apparent from
the drawings, detailed descriptions of them are not
required and are not provided. The trims and moldings
are: ' '

Fig. 6 -- an inside corner molding 70;

Fig. 7 -- an edge trim 80. In this-installatioen,
an outside corner is protected by an "Acrovyn®" corner
guard CG, which consists of a cover 82 and a retainer
84, and strips 86 of "Acrovyn®" wall covering material
are applied to the drywall in the gaps between the trim
80- and the corner guard. The edge trim can also be
used whére a panel abuts a window or door;

Fig. 8 == an outside corner molding 90;

"Fig. 9 .-~ a colonial wainscot molding 100, which
is shown with an optional half-round feature insert 102"
that is secured to the molding 100 by an adhesive. The
front leg of the molding 100 is fastened to the face of
the panel 100 by double-faced adhesive tape 104;

Fig. 10 -~ a ledge trim 120, which is shown at the
bottom of a panel P above a recessed cove molding CM;
Fig. 11 == a reveal trim 130, which is used
between panels when the architect or designer chooses

to have an accent gap between panels.

" The impact resistance of several types of walls
have been tested in accordance with ANSI/ASTM F476-76,
Paragraph 18, "Impact Test." In that test, a42kg (92.5

. pound)bullet—shaped steel ram is dropped from
progressively higher drop heights to produce an impact
at mid-span between anchor locations on the surfaces of
specimens. The follawiﬁg specimens were tested:

This is the rep\acement sheet
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4. A wall panel system according to any of clains 1 to 3 and further
characterized in that the vapor barrier (18) is a sheet of coated

kraft paper adhered to - the fiberboard sheet. 5. A wall panel system
according to any of clains 1 to 4 and further characterized in that
the flanges (26) of the polyneric sheet (14) are produced by vacuum
form ng before the polyneric sheet is adhgred to the fi berboard sheet
(12). 6. A wall panel systemaccording to any of clains 1to5 and
further characterized in that the front face of the polymeric sheet

has a textured finish and the flanges (26) and the textured finish of

the polyneric 1. ﬁegtmﬁlqh 3rq 3d@9g§dﬁlﬁgﬂfgggg§ly by vacuun}fornlng
before the polymerig,sheet '(i/%d S) Sypetm Wwallbeid with
0.5 mm (0.022 inch) paper-backed "Acrovyn®"
3. . 12.7 mm (1/2 inch) gypsum wallboard with
1.5 mm (0.060 inch) paper-backed “Acrovyno"
4. 9.5 mm (3/8 inch) wall panel system
according- to the present invention
(0.5 mm [0.022 inch] polymer sheet)
5. 9.5 mm (3/8 inch) wall panel system
' according to the present invention
on 12.7 mm (1/2 inch) gypsum wall board
All specimens were mounted on a galvanized stud wall system
with the studs 406.5 mm (16 inch) on centers. The specimens
were clamped securely into the impact apparatus in a
position such that the ram struck the panels in the centers
between the studs. The test results were as follows:
1. Did not resist an impact of 10.44 J (7.7 ft.-lbs.),"
the minimum drop height.
2. Resisted a fpll—lsngth crack up to 31.32 J
(23.1 ft.-lbs.) but showed localized cracking at
10.44 J (7.7 ft.-1lbs.).
3. Same results as specimen No. 2.
4. Showed a sllght bow in the wall at 20. 88 J
(15.4 ft.-1lbs.) and stress whitening at 31.32 J
(23.1 ft.-1bs.).
5. "Resisted impacts up to 52.2 J (38.5 ft.-lbs ).
The studs buckled on the first two specimens
tested at 73.2 T (54.0 ft.-1lbs.) and 83.65 J
(61.7 ft.-1bs.). A third specimen failed at 83.65 J
(61.7 ft.~-1bs.) with no buckling of the studs, but
it was subjected to only two drops.
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sheet (12). 7. A wall panel system according to claim1l and further
characterized in that two panels (10) are placed side by side in
coplanar relation with their side edges cl osely adj acent each ot her,
the junctures of the front faces and the flanges are beveled (28), the
portions (24) of the fiberboard shggts underlying the beveled
junctures “of the polyneric sheets are bevel ed, the portions of the
edges of the fiberboard sheets underlying the polymner sheet fl anges
(26) are undercut (22) to a depth not |ess. t hat: t he thickness of the
pol ymer sheet, and a vertical joint nmolding (30) is interposed between
t he adj acent edges of the panels (10), the nolding having a front
flange portion (320 recessed rearwardgladimst he pl ane of the front
faces of the panels (10) and havi ng side edges engagi ng the bevel s of

t he panel s. =
1. A wall panel system having panels, each of

which includes a rectanqular sheet of high density
fiberboard, a vapor barrier on the back surface of
the fiberboard sheet and a sheet of polymeric mate-
rial secured to the front face of the fiberboard
sheet, characterized in that the polymeric sheet
(14) is of substantially rigid polyvinyl chloride or
2 blend of polyvinyl chloride and one or more other
thermoplastic polymers, is of a thickness of not
less than 0.5 mm (0.022 inch), and is
preformed to provide flanges (26) along all four
edges, each of the flanges extending rearwardly with
respect to the front face and overlying at least a
portion of the correspcnding edge of the fiberboard
sheet (12), in that the polymeric sheet is adhesive-
ly secured to the front face of the fiberboard
sheet, and in that the flanges (26) are not adhered
to the edges of the fiberboard sheet (12).

2. A wall panel system according to claim 1 and
further characterized in that the juncture of each flange
(26) and the front face of the polymeric sheet is beveled
(28) and each edge of the fiberboard sheet (12) underly-
ing the beveled juncture of the polymerzc sheet is corre-
spondingly- beveled (24).

3. A wall panel system according to claim 1 or
claim 2 and further characterized in that each portion of
each edge (22) of the fiberboard sheet (12) underlying a
respective flange {26) of the polymeric sheet (14).is
recessed to a depth not less than the thickness of the
polymeric sheet. |



8. A wall panel systemaccording to claim7 and further characterized
in that the vertical joint nolding (30) has a rear flange portion (34)
abutting a wall underlying the panels and a web portion (36) joining

t he front flange portion (32) to the rear flange portion (34) and
recei ved between the edges of the panelgs-. 9. A wall panel system
according to claim7 or claim8 and further characterized in that the
panel s are adapted to have their upper edges disposed closely

adj acent a ceiling and further conprising a ceiling trim  (40) having a
first leg portion (42) abutting a wall (W adj acent thé ceiling, a
second | eg portion (44) abutting the ceiling along a portion thereof
adj acent4t he m.alth.lapanel tdydeariceordify o agg tdr tdraeeond | eg

Frst” ™ “hodktpont A (Biatha¥ oraceeCRtirey 1o, hol ehp wamrn |

barrler (18) is a sheet of coated kraft paper adhered to
the fiberboard sheet. |

5. A wall panel system according to any of claims
1 to 4 and further characterized in that the flanges (26)
of the polymeric sheet (14) . are produced by vacuum
forming before the polymeric sheet is adhered to the
fiberboard sheet (12).

6. A wall panel system according to any of claims
1 to 5 and further characterized in that the front face
of the polymeric sheet has a textured finish and the
flanges (26) and the textured finish of the polymeric
sheet (14) are produced simultaneocusly by vacuum-forming
before the polymeric sheet is adhered to the fiberboard
sheet (12).

7. A wall panel system according to claim 1 and

further characterized in that two panels (10) are placed
side by side in coplanar relation with their side edges
closely adjacent each other, the junctures of the front
faces and the flanges are beveled (28), the portions (24)
of the fiberboard sheets underlying the beveled junctures
of the polymeric sheets are beveled, the portions of the
edges of the fiberboard sheets undérlying the polymer
sheet flanges (26) are undercut (22) to a depth not less
that the thickness of the polymer sheet, and a vertical

- joint molding (30) is interposed between the adjacent
edges of the panels (10), the molding having a front
flange portion (320 recessed rearwardly of the plane of .
-the front faces of the panels (10) and having side edges:
engaging the bevels of the panels.
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second hook portion (52) on the trimportion (46), the hook portions
bei ng engaged and hol ding the free edge of the trimportion in
engagenent with the front faces of t he panel s. 10. A wall panel
system according to claim?7 or claim8 and further characterized in
that the panel s have upper edges adapted to be disposed internediate a
fl oor and a ceiling and further conp Sing a wai nscot nol di ng (60)
having a rear leg portion (62) abutting a wall (W underlying a portion
of the panels adjacent their upper edges, a J-shaped top flange portion
(64) overlying the upper edges of the panels with a free edge (64a)
engagi ng the front faces of the panels in closely spaced rel ation

to the umper ekigwallapanelt sysites aicevrdihg @amm 7 angeneral ly

choe (6oa ”gn}?%f'y%éfh%hfro Pezzadlin' BRER, she VR arfw%éﬁ?%@”ee
(30) has a rear flange portion (34) abutting a wall
underlying the panels and a web portion (36) joining the
front flange portion (32) to the rear flange portion (34)
and received between the edges of the panels.

9. A wall panel system according to claim 7 or

claim 8 and further characterized in that the panels are
adapted to have their upper edges disposed closely
"adjacent a ceiling and further comprising a ceiling trim
(40) having a first leg portion (42) abutting a wall (W)
adjacent the ceiling, a second leg portion (44) abutting

- the ceiling along a portion thereof adjacent the wall, a
trim portion (46) joined to the second leg portion along
a living hinge (48) and having a free edge (46a), a first
hook portion (50) on the second leg portion (44) and a |
second hock portion (52) on the trim portion (46), the
hook portions being engaged and holding the free edge of
the trim portion in engagement with the front faces of
the panels.

10. A wall panel system according to claim 7 or

claim 8 and further characterized in that the panels have
upper edges adapted to be disposed intermediate a floor
and a ceiling and further comprising a wainscot molding

. (60) having a rear leg portion (62) abutting a wall (W)
underlying a portion of the panels adjacent their upper
edges, a J-shaped top flange portion (64) overlyiny the
upper edges of the panels with a free edge (64a) engaging
- the front faces of the panels in closely spaced relation
to the upper edges, and a trim portion (66) extending
-generally upwardly and rearwardly from the top flange
portion and having a free edge (66a) engaging the wall
above the upper edges of the panels.
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-17- 11. A wall panel system according to claim 10 and further
characterized in that a portion (66b) of the trim portion (66) of the
wai nscot nol di ng (60) adjacent the free end is forned of a pol yner that
Is softer than the remai nder of the tip portion and is coextruded with
t he remai nder of the wainscot noldi 39 whereby the soft tip portion
will readily deformto varying degrees-afong its | ength so that it wll
engage the wall substantially continuously along its | ength.

11. A wall panel system according to claim 10 and
further characterized in that a- portion (66b) of the trim
portion (66) of the wainscot molding (60) adjacent the
free end is formed of a polymer that is softer than the
remainder of the tip portion and is coextruded with the
remainder of the wainscot molding, whereby. the soft tip
portion will readily deform to varying degrees along its
length so that it will engagé +the wall substantially
continuously aleng its length.
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