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BREAKTHEROUGH SHOWER DOOR

Field of the Invention
This invention relates to a shower door and a
method for installing a shower door.
o) /o) i
Shower doors are typically installed with a rigid

- safety glass or plexiglass material. These doors are

heavy and expensive due to the glass materials. The
weight of the glass materials makes it more difficult
and expensive to move or transport the doors. Also,
these doors usually require professional installation,
since they are intended to be permanently mounted to a
shower enclosure. The required installation thus also
significantly increases the overall cost of the shower
door. Accordingly, a need exists for an improved shower
door and, more particularly, a low-cost, lightweight
alternative to existing shower doors.

Sum nv: io

This invention is a shower door assembly for
enclosing a tub or shower enclosure having sides and a
base. It includes an upper support member adapted to be
positioned against opposing sides of the enclosure and a
lower support member adapted to be positioned against
the base of the enclosure. A first frame member is
connected to the upper support member and the lower
support member and is positioned for movement about a
vertical axis. A second frame member is adapted to be
releasably connected to the upper support member. A
brace member connects the first and second frame members
in order to form a structure for the door, and the brace
member is adapted to apply an upward force on the second
frame member in order to maintain a releasable
connection with the upper support member. In use, a
section of fabric extends across the frame members in
order to provide a water barrier for the door.

This invention is also a method of installing a
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shower door assembly for enclosing a tub or shower
enclosure having sides and a base. The method includes
the following steps. An upper support member is
installed and positioned against opposing sides of the
enclosure, and a lower éupport member is installed and
positioned against the base of the enclosure. A sealing
member is installed against one of the sides of the
enclosure. A first end of a first frame member is
connected to the upper support member proximate the
sealing member, and a second end of the first frame
member is connected to the lower support member for
movement about a vertical axis. A brace member is
connected to the first frame members and a second frame
membexr. The second frame member has a first end adapted
to be releasably connected to the upper support member
such that the brace member is adapted to apply an upward
force on the second frame member in order to maintain
the second end of the second frame member in releasable
connection with the upper support member. A panel is
installed, extending from the sealing member past the
first frame member to the second frame member.

FIG. 1 is an example of a tub or shower enclosure
into which is mounted a shower door assembly in
accordance with the principles of the present invention.

FIG. 2 is a face view of a shower door assembly in
accordance with the principles of the present invention.

FIG. 3 is a face view of the shower door assembly
with a fabric water barrier.

FIG. 4 is an enlarged face view of an upper left
portion of the shower door assembly.

FIG. 5 is an enlarged face view of an upper middle
portion of the shower door assembly.

FIG. 6 is an enlarged face view of an upper right
portion of the shower door assembly. .

FIG. 7 is an enlarged face view of a lower left



WO 96/32873 PCT/US96/05405

10

15

20

25

30

35

3

portion of the shower door assembly.

FIG. 8 is an enlarged face view of a lower middle
portion of the shower door assembly.

FIG. 9 is an enlarged face view of a lower right
portion of the shower door assembly.

FIG. 10 is an enlarged face view of a handle for
the shower door assembly.

FIG. 11 is a side view of the handle, showing both
a first handle on the inside and a second handle on the
outside of the shower door assembly. '

FIGS. 12-14 are linkage diagrams illustrating the
use of a fabric door for the shower door assembly.

Detailed Description
This invention provides a low cost, light weight

shower door assembly. The door is easily transported
and installed by the consumer. Since the door is not
necessarily permanently mounted in a shower enclosure,
the purchaser has the advantage of being able to remove
the door when moving, for example, and reinstall it. 1In
addition, the shower door uses a removable fabric or
vinyl water barrier. This means that one can purchase
the fabric or vinyl in a variety of different colors or
patterns in order to match a particular bathroom or
shower enclosure. The fabric or vinyl is thus easily
and inexpensively replaced without having to replace the
entire shower door assembly.

FIG. 1 is an example of a tub or shower enclosure
into which is mounted the shower door assembly. The
enclosure typically includes opposing sides A and B, and
a base C. The shower door assembly provides a water
barrier at the opening defined by sides A and B, and
base C. The shower enclosure may include a tub with
base C being the tub ledge. The shower enclosure may
also include simply a shower stall with the base C being
at or approximately level with the floor. Other shower
enclosures are possible for use with the present
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FIG. 2 is a face view of a shower door assembly 1
without the fabric water bérrier. FIG. 3 is a face view
of the fully installed shower door assembly 1 with the
fabric 9. The following explains installation of the
shower door assembly 1 with one door 19. The second
door is assembled, installed, and operates in a similar
manner as the first door 19.

Referring again to FIG. 1, there is a
longitudinally extending cardboard template indicated by
the numeral 2. This template has suitable transverse
perforations appropriate for either a 54" or a 60"
shower enclosure. Template 2 is folded along these
perforations into a U-shape with the central horizontal
portion positioned on the tub ledge and with the
opposite vertical portions extending up shower walls A
and B. Only shower wall A is shown in FIG. 7, but there
would be a vertical extension of 2 oppositely disposed
from that shown.

There are two generally cylindrical plastic parts,
with external threads, designated by parts 11 in FIG. 2
(see FIGS. 7 and 9 for more detail of parts 11). Parts
11 have flat bottoms with suitable adhesive tape
material to be used in anchoring parts 11 to the tub

‘ledge as shown in FIGS. 2, 7 and 9. A paper backing

from the flat bottom of parts 11 is removed and parts 11
are anchored to the tub ledge through the holes cut in
template 2. These holes are indicated on FIG. 1 by the
numerals 2A and 2B. There are two internally threaded
plastic rings 12 which thread onto parts 11 to
temporarily lock template 2 onto the tub ledge in the
appropriate position (see FIG. 9). The upper end of the
vertical extensions of template 2 each have a cut-out
portion designated 2C which is used to appropriately
position valance 3. _

This sets the rough height of valance 3 (see FIGS.
4 and 6 for more detail of the attachment of valance 3
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to sides A and B). The valance is also referred to as
an upper support member and is preferably implemented
with aluminum tubing. The plastic snaps of 5 and 6 are
pushed into the holes of part 3. The telescoping
sections 4 are turned in order to adjust the length of
part 3 such that a light, snug fit exists between rubber
pucks 23 and the shower enclosure walls A and B, thus
securing valance 3. Items 20 (fabric wall snap) are
aligned with the vertical edge of 2 towards the inside
of the shower enclosure, marked 2D on FIG. 1, paper
backings are peeled away from the tape on the flat
bottom of items 20, and one is attached onto enclosure
wall A and the other is attached onto enclosure wall B.
Template 2 is then removed by unthreading the rings 12
from each of the anchor members 11.

Referring particularly to FIGS. 7 and 9, dam
members 21 should now be installed. The flat bottoms of
21 alsco have adhesive material and paper backing. The
paper backing is removed. The right-hand end of member
21 has a hole which fits over cylindrical anchor 11 with
the radius end of item 21 against the shower wall A.
Referring to FIG. 2, it shows the valance 3 to be
positioned against sides A and B, and also dams 21 and
anchors 11 to be secured to the tub ledge or base C.

Shower doors 19 are assembled as follows. End caps
16 and 17 are pushed into the door frame members 7A and
7B (see FIGS. 4 and 8). The frame members 7A and 7B are
preferably implemented with aluminum tubing. Flexible
rod mounts 8 are pushed into the holes of frame members
7A and 7B. The ends of flexible rods 18 are placed into
the flexible rod mounts 8 (see FIGS. 4, 5, and 7). When
installed, the flexible rods 18 are bowed slightly in
order to apply an upward force on frame member 7B. The
required bend in the flexible rods 18 may be
accomplished by proper orientation of the mounts 8 in
the frame members 7A and 7B. The flexible rods 18 are
preferable bowed a sufficient amount so that frame
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member 7B moves about 1.5 inches in the vertical
direction from the open to closed positions.

Fabric 9, shown in FIG. 3, is unrolled and
positioned with its hem at what will be the upper end of
the door 19. The fabric 9 is typically implemented with
vinyl such as that used in conventional shower curtains.
A fabric stiffening rod 25 is slid into this hem (see
FIG. 3). Starting at the mating surface of 17, edge
frame seal 10 is pushed into the longitudinally
extending channel of door frame member 7B and the
inwardly spaced frame seal 10 is pushed into the
longitudinally extending channel of frame member 7A.

The fabric has a flat and clean appearance. Grabbing
the ends of member 15 (base or tub ledge seal), the
donut-shaped ends are lightly stretched into the grooves
of end caps 16 and 17.

After the door 19 is assembled, it can be put into
position. Upper end cap 16 of door frame member 7A is
mated into T-shaped socket joint 5 (see FIG. 4) and the
lower end cap 16 of frame member 7A is mated into part
11 or lower socket joint (see FIG. 7). The height of
valance 3 may need to be adjusted slightly by turning

telescoping ends 4. The door 19 is closed by pulling

down on door frame member 7B and setting the hard end

cap 16, which is at the upper end of door frame member
7B, into door closure detent 6 (see FIG. 5). With the
door 19 closed, the longitudinal position of upper
socket joint 5 is adjusted slightly by the valance
telescoping ends 4. Part 13 (fabric seal guard) is
pushed over door frame member 7A and part 14 (door to
door seal or flange) is pushed over door frame member
7B. The bottom edge of 14 should be flush with the tub
ledge. The left-hand extrusion 24 (fabric to wall seal)
should be pushed into the longitudinally extending
channel in wall fabric connector member 20.

When the door 19 is installed, the fabric 9
includes three seals. A first seal is formed by part
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24, which is within the fabric 9, being held into part
20 (see FIG 4). A second seal is formed by inwardly
spaced frame seal 10 and fabric seal guard (see FIG. 7).
A third seal is formed by edge frame seal 10 and frame
member 7B (see FIG. 5). At the bottom of the shower
door assembly 1, the dam members 21 and parts 15 (base
or tub ledge seal) help prevent water from escaping
between the bottom of the fabric 9 and the base C of the
shower enclosure.

Referring to FIGS. 10 and 11, the door 19 also
includes handles 22 on both inside and outside sides of
the door 19. A backing from the adhesive tape on the
cylindrical surface of handle 22 is removed. The
handles 22 are then attached onto the approximate
midpoint of 14 on both sides.

The handles are attached to the doors with the open
end facing up in order to assist a person in opening the
doors. 1In order to open the doors, such as door 19, one
grasps the handle 22 and pulls downward slightly to
release the frame member 7B from the detent 6. The soft
part 15B (see FIG. 8) allows one to move 7B downward
when the door 19 is in the closed position. The door 19
can then be swung ocutward by rotation of frame member 7A
about a vertical axis. The slight bend in flexible rods
18 thus allows one to easily open the door 19 by moving
frame member 7B downward and also holds the door 19 in a
closed position by applying an upward force on frame
member 7B to hold it in contact with detent 6.

Referring to FIGS. 12-14, the following explains
how the incline of flexible rods 18 aids in keeping the
fabric 9 taut when the door 19 is in a closed position.
As the common perpendicular distance between frame
members 7A and 7B increases, the fabric becomes more
taut. The shortest distance between two points is a
straight line. Therefore, as flexible rods 18 unflex
the distance between the endpoints of the flexible rods
18 increases.
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The shower door assembly 1 can be modeled as a
simple four bar linkage, as shown in FIGS. 12 and 13,
ignoring the slight flexing of flexible rods 18. As
demonstrated in FIGS. 12 and 13, the common
perpendicular distance between frame members 7A and 7B
increases. This distance increase more than makes up
for the flexing of flexible rod 18 when closing the door
19 bringing 7A and 7B closer due the to the phenomenon
described above. If flexible rods 18 were horizontal
and bent, which they have to be in order for the door 19
to work, either the fabric 9 would have to be taut both
open and closed or slack in the closed position. Having
the fabric 9 taut when both open and closed effectively
adds links 5 and 6, as shown in FIG. 14. This
overconstrains the mechanism, i.e., it cannot move.

While the present invention has been described in
connection with a preferred embodiment thereof, it will
be understood that many modifications will be readily
apparent to those skilled in the art, and this
application is intended to cover any adaptations or
variations thereof. It is manifestly intended that this
invention be limited only by the claims and equivalents
thereof.



L

WO 96/32873 PCT/US96/05405

WHAT IS CLAIMED IS:

1. A shower door assembly for enclosing a tub or

shower enclosure having sides and a base, comprising:
an upper support member adapted to be positioned

against opposing sides of the enclosure;

a lower support member adapted to be positioned
against the base of the enclosure;

a frame, comprising first and second laterally
spaced frame members, the first frame member having a
first end connected to the upper support member and a
second end connected to the lower support member for
movement about a vertical axisg, and the second frame
member having a first end adapted to be releasably
connected to the upper support member; and

a brace member connecting the first and second
frame members, the brace member being adapted to apply
an upward force on the second frame member in order to
maintain the second end of the second frame member in
releasable connection with the upper support member.

2. The shower door assembly of claim 1, further
comprising a connector bracket connecting the first end
of the first frame member toc the upper support member.

3. The shower door assembly of claim 2 wherein the
upper support member includes a telescoping portion in
order to vary a position of the connector bracket along
the uppef support member.

4. The shower door assembly of claim 1, further
comprising a side panel connected to the first frame
member and adapted to be positioned against one of the
sides of the enclosure.

5. The shower door assembly of claim 4 wherein the
side panel comprises a fabric panel.
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6. The shower door assembly of claim 1, further
comprising a fabric panel connected between the first
and second frame members.

7. The shower door assembly of claim 1, further
comprising:

a sealing member adapted to be positioned against
one of the side walls and proximate the first frame
member; and

a panel extending from the sealing member past the
first frame member to the second frame member.

8. The shower door assembly of c¢laim 1, further

comprising a handle connected to the second frame
member.

9. The shower door assembly of claim 1 wherein the
brace member comprises a pair of laterally spaced
flexible rods each having a first end connected to the
first frame member and a second end connected to the
second frame member, and each being bowed in order to
apply the upward force on the second frame member.

10. The shower door assembly of claim 1, further
comprising a detent connected to the upper support
member, and wherein the first end of the second support
member is releasably connected to the detent.

11. The shower door assembly of claim 10, further
comprising a rounded end cap connected to the first end
of the second support member.

12. The shower door assembly of claim 1, further
comprising a pair of rubber end caps connected to
opposing ends of the upper support member to be
positioned against the opposing sides of the enclosure.
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13. A shower door assembly for enclosing a tub or
shower enclosure having first and second opposing sides
and a base, comprising:

an upper support member adapted to be positioned
against opposing sides of the enclosure;

a lower support member adapted to be positioned
against the base of the enclosure and comprising a -
compressible material;

a first sealing member adapted to be positioned
against the first side of the enclosure;

a second sealing member adapted to be positioned
against the second side of the enclosure;

a first frame, comprising first and second
laterally spaced frame members, the first frame member
to be positioned proximate the first sealing member and
having a first end connected to the upper support member
and a second end connected to the lower support member
for movement about a vertical axis, and the second frame
member having a first end adapted to be releasably
connected to the upper support member and having a
second end releasably positioned on the lower support
member, wherein the compressible material allows for
vertical movement of the second frame member;

a second frame, comprising third and fourth
laterally spaced frame members, the third frame member
to be positioned proximate the second sealing member and
having a first -end connected to the upper support member
and a second end connected to the lower support member
for movement about a vertical axis, and the fourth frame
member having a first end adapted to be releasably
connected to the upper support member proximate the
second support member and having a second end releasably
positioned on the lower support member, wherein the
compressible material allows for vertical movement of
the fourth frame member;

a flange adapted to be connected to the second
frame member or the fourth frame member;
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a first panel extending from the first sealing
member past the first frame member to the second frame
member ;

a second panel extending from the second sealing
member past the third frame member to the fourth frame
member;

a first brace member connecting the first and
second frame members, the first brace member being
adapted to apply an upward force on the second frame
member in order to maintain the second end of the second
frame member in releasable connection with the upper
support member; and

a second brace member connecting the third and
fourth frame members, the second brace member being
adapted to apply an upward force on the fourth frame
member in order to maintain the second end of the fourth
frame member in: releasable connection with the upper
support member.

14. The shower door assembly of claim 13, further
comprising a first handle connected to the second frame
member and a second handle connected to the fourth frame
member.

15. The shower door assembly of claim 13, further
comprising a detent connected to the upper support
member, wherein the first end of the second support
member and the first end of the fourth support member
are each releasably connected to the detent.

16. The shower door assembly of claim 13, further
comprising a first connector bracket connecting the
first end of the first frame member to the upper support
member; and a second connector bracket connecting the
first end of the second frame member to the upper
support member.
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17. The shower door assembly of claim 16 wherein the
upper support member includes a pair of telescoping
portions in order to vary positions of the first and
second connector brackets along the upper support
member.

18. A shower door assembly for enclosing a tub or
shower enclosure having sides and a base, comprising:

an upper support member adapted to be positioned
against opposing sides of the enclosure;

a lower support member adapted to be positioned
against the base of the enclosure;

a frame, comprising first and second laterally
spaced frame members, the first frame member having a
first end connected to the upper support member and a
second end connected to the lower support member for
movement about a vertical axis, and the second frame
member having a first end adapted to be releasably
connected to the upper support member;

a brace member connecting the first and second
frame members;

a connector bracket connecting the first end of the
first frame member to the upper support member; and

wherein the upper support member includes a
telescoping portion in order to vary a position of the
connector bracket along the upper support member.

19. A method of installing a shower door assembly for
enclosing a tub or shower enclosure having sides and a
base, comprising the steps of:

installing an upper support member positioned
against opposing sides of the enclosure;

installing a lower support member positioned
against the base of the enclosure;

installing a sealing member against one of the
sides of the enclosure;

connecting a first end of a first frame member to
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the upper support member proximate the sealing member,
and connecting a second end of the first frame member to
the lower support member for movement about a vertical
axis;

connecting a brace member to the first frame
members;

connecting a second frame member to the brace
member, the second frame member having a first end
adapted to be releasably connected to the upper support
member, and wherein the brace member is adapted to apply
an upward force on the second frame member in order to
maintain the second end of the second frame member in
releasable connection with the upper support member; and

- installing a panel extending from the sealing

member past the first frame member to the second frame
member.



