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ABSTRACT

Flashing for a building protile is formed using a flexible sheet of impermeable material.
The flexible sheet has one or more fold lines extending in a first direction and spaced across the
flexible shect in a second direction that is perpendicular to the first direction. The onc or more fold

hines are defined by an increased flexibility relative to the flexibility of the flexible sheet.
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FLASHING FOR A BUILDING OPENING

TECHNICAL FIELD
{0001} This relates to flashing for a building opening, such as a window or a door, and in

particular, flexible flashing.

BACKGROUND

[0002] New constructions, such as residential homes, often require a building envelope that is
weatherproof. The building will have a vaniety of protrusions and openings through the wall, such
as doors and windows. It 1s often required to seal around these protrusions as part of the building
envelope. United States Patent Apphlication Publication No. 2014/0250801 {KnoHmeyer) entitled
“Kit and components for a flashing installation” teaches a set of components used to seal around

a window opening to prevent water penetration.

SUMMARY

{0003] According to an aspect, there is provided flashing for a building profile, comprising a
flexible shect of impermeable matcerial, the flexible sheet having one or more fold hnes cxtending
in a first direction and spaced across the flexible sheet in a second direction that is perpendicular
to the first direction, the one or more fold lines being defined by an increased flexibibity relative to
the flexibility of the flexible sheet.

[0004] According to other aspects, the flashing may comprise one or more of the following
features: the one or more fold lines may define a profile section that, when folded, defines a non-
planar profile, and the profile section may comprise a central fold line, a first fold line, and a second
fold line disposed on an opposite side of the central fold line relative to the first fold line; the
flexible sheet may be integrally formed as a single piece of flexible material, and the one or more
fold hmnes may be formed by applying a locahzed force to deform the flexible sheet; the one or
more fold lines may be defined by a deformation of the flexible sheet and/or a reduced thickness
relative to an adjacent portion of the flexible sheet; the one or more fold lines may comprisc one
or more side edge fold lincs that engage onc or more edges of a building opening; and the onc or
more fold lines may further comprise one or morc corner foid lines that extend along the second

direction of the flexible sheet.
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[00035] A method of forming flashing for a building opening, the method comprising:
providing a flexible sheet of impermeable material; and forming one or more fold lines in the
flexible sheet, the one or more fold Ines extending m a first direction and being spaced acrossthe
flexible shect in a second direction that is perpendicular to the first direction, the one or more fold
lines bemng defined by mcreased flexibility relative to the flexibility of the flexible sheet.

{0006] According to other aspects, the method may comprise one or more of the following
features: the one or more fold lines may define a profile section, and the method may further
comprisc the step of folding the profile section to define a non-planar profile; the profile section
may comprise at least a central fold line, and a first line and a second fold line disposed on opposite
sides of the central fold line that permit the flexible sheet to form a non-planar profile; the flexible
sheet may be integrally formed as a single piece of flexible material, and forming the one or more
fold lines comprises applying localized pressure to deform the flexible sheet; the one or more fold
lines may comprise one or more side edge fold lines spaced to correspond with an edge of a
building opening when installed; the method may further comprise bending the flexible sheet to
form a 90-degree angle along a corner fold line that extends along the second direction of the
flexible sheet to fit a corner of the building opening; the method may further comprise cutting the
fiexible sheet along a portion of the corner fold hine, or along a line that intersects with the corner
fold line; the method may further comprise providing a second flexible sheet having a
complementary 90-degree angle that overlies the flexible sheet at the corner of the building
opening; the method may further comprise forming a first cut along a portion of a central fold line
and a second cut along a corner fold line, the first cut intersecting the second cut at a substantially
perpendicular angle at the 90-degree angle to form an opening; and receiving the upstanding V on
an adjacent portion of the 90-degree angle within the opening.

[0007] Other aspects will be apparent from the description and the clamms below.

BRIEF DESCRIPTION OF THE DRAWINGS
{0008] These and other features will become more apparent from the following description in
which reference is made to the appended drawings, the drawings are for the purposc ofiltustration
only and arc not intended to be in any way limiting, whercin:

FIG. 1 1s a perspective view of flashing installed in a window and an additional comner

COVEY.
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F1G. 2a-2k are side elevation views in section of alternative fold line arrangements and
corresponding profiles.
FIG. 3 15 a side elevation view in section of a sheet of flexible material.

FI1G. 4 is an exploded perspective view of a defined length of flashing material and a

dic.

FIG. 5 is a perspective view of an indefinite length of flashing material passing through
a die.

FIG. 6 is a side elevation view of a die used to form the fold lines of the flashing
material.

FIG. 7a-7f are side elevation views in section of alternative fold lines.

FIG. 8a is a front elevation view of flashing in an opening for a window.

FIG. 8b is a front clevation view of flashing in an opening for a window.

FIG. 9 1s a perspective view of a multi-part flashing.

FiG. 10 is a top plan view of flashing for a corner of an opening with defined lines.
F1G. 11 is a perspective view of flashing folded to fit in an opening.

FIG. 12 1s a perspective view of an alternative flashing folded to fit in an opening.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0009] Flashing for a building opening, a method of manufacturing the flashing, a method of
using the flashing, and a combination of flashing with a building and the building envelope will
now be described with reference to the drawings, which are for the purpose of illustration only and
arc not intended to be in any way hmiting.

[0010] While the discussion below is primarily in terms of flashing installed for a window,
the flashing may also be used for other building openings, such as doors. An opening is typically
characterized by bottom, side and top surfaces that are orthogonally oriented relative to the
building’s mner wall surface and outer wall surface. As the terms are used herein, the comners of
the opening are at the intersections between the side surfaces and the bottom and top surfaces, and
the edges of the opening are at the intersections of the bottom, side, and top surfaces and the inner
wall surface and the outer wall surface. Flashing is primarily usceful on the bottom surface of the
opening and the corners at cither end of the bottom surface, where water cgress is most likely to

occur. However, the flashing may be installed on any suitable surface of the building opening.
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[0011] The flashing described herein may be made from a flexible material that folds along
fold lines and may be sufficiently fiexible to form 90 degree angles, or doubled over, either along
a fold line or elsewhere. The flexible material may be a sheet of polyethylene material or other
suitable material, that is thick enough to provide sufficient durability, while still being thin enough
to be manipulated as required. The fold lmes are useful to accommodate an outer corner, to define
a surface profile, and/or an mside corner, such as where horizontal and vertical surfaces of an
opening meet. The flashing is designed to tie in with a weather barrier used to create a building
envelope, such as a building wrap materials such as Tyvek™, a sheathing system, or similar
products. As shown in FIG. 9, this will typically involve shingling the flashing and weatherbarnier
{shown as building wrap), such that water runs down over the overlying layer of material draped
over the underlying layer and therefore away from the underlying surface. In some cases, other
types of fasteners, such as staples, tape, etc. may also be used to install the flashing and tie it in to
the building wrap. The flashing is preferably large enough to cover the building opening being
protected with sufficient overlap to cover the building wrap material.

[0012] Referring to FI1G. 1, there 1s shown an example of flashing 10 installed in an opening
12 of a building wall 14. Flashing 10 in this example is a single piece that extends across the width
of opening 12, and may be referred to as a sill cap.

[0013] Fiashing 10 is made from a flexible sheet 16 having a length, a width, and a thickness.
While there may be more than one sheet used in a given installation, each sheet of flashing 10 may
be formed as a single picce of flexible material. It will be understood that, while flashing 10 is
discussed in terms of an elongate, rectangular body, the flashing may also be made with different
shapes and sizes that may be non-rectangular. The length and width of flexibie shect 16 is gencrally
considered from the perspective of the openmg in which flashing 10 is installed, where the length
of sheet 16 extends along the inner surface of the opening, and the width folds over the front and/or
back edge 30/32 of the inner surface.

[0014] Flexible sheet 16 is formed with a series of fold iines 20 that extend along the length
of flexible sheet 16 and are spaced across the width of flexibie sheet 16 that aliow the sheet of
material to be folded to conform to the shape of opening 12. Fold lines 20 may be defined by an
arca of incrcased flexibility relative to the flexibility of the rest of flexible sheet 16 andcorrespond
with suitablc locations for folds. The serics of fold Ines 20 may mclude onc or more fold lincs 20

that extend along the Iength of flexible sheet 16 and may be used to facilitate installation in a
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building opening 12. The series of fold lines 20 may be designed to form a surface profile 22 such
as to increase rigidity, prevent water egress along the sill, etc. when folded and installed. Examples
of potential fold profiles arc shown FIG. 2. The rigidity of the flashing will typically increase
around a fold. By appropriate design, this may be used to increase rigidity at desired locations or
m desired profiles using one or more folds. For example, the separation between adjacent fold
fines, when morce than one fold line 20 is present, may be used to provide a desired rigidity to the
flashing, as will be apparent from the example profiles shown below. In some examples, the series
of lincs 20 may include a front line that allows the flashing to fold down over an edge, typically
front edge 30 of opeming 12, alone or in combination with a rear line that allows the flashing to
fold down over a parallel edge of the sili, in which case the flashing would overlie both the front
and rear edges of the sill. In other examples, the series of lines may allow the flashing to form a
non-planar surface profile that helps prevent the egress of water, This may be done by using fold
lines 20 to form a surface profile 22 such as a slope, dam, or other upstanding structure as shown
in the examples in FIG. 2a-21, or to form a trough or other structure that extends downward. In
some cases, a trough (notshown) may be formed by folding sheet 16 around folds 20 in an opposite
direction relative to what is shown. Fold lincs 20 may be uscd alone or in combination with the
front and rear edge fold lincs that define a front portion 24 and/or a rear portion 26 relative to a
central portion 28. Surface profile 22 may be formed in central portion 28 as shown. Surface profile
22 may also be formed in front and/or rear portions 24/26. Further, as openings 12 may have a
standard width, fold lines 20 may be positioned and spaced to accommodate a desired opening
size, while still retaining sufficient flexibility to accommodate small variations.

[0015] Referring to the examples depicted, FIG. 2a depicts surface profile 22 as an inverted V
formed from three fold lines 20; FIG. 2b as a rectangular shape formed from four fold lines 20;
FIG. 2¢ as a narrow flange formed from three fold hnes 20 with the two outside hines pressed close
together; and FI1G. 2d as a ramp shape formed from three fold lines 20, In these examples, fold
lines 20 are used to form a surface that includes an inverted V, or a 90-degree surface as shown,
where the arms of the “V™ are either widely or closely spaced. Surface profile 22 may be adjustable
to allow flexible sheet 16 to accommodate small variations in expected dimensions of openings
12. Fold lines 20 may be designed to account for the front or rear edges of the opening in which
flashing 10 mstalled. For example, the slope of surface profile 22 shown in FIG. 2d may be

designed to terminate at front portion 24 of sheet 16. Referring to FIG. 2e, it may also be possible
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to design sheet 16 to bend between fold lines 20, In this example, two lines 20 are used to form a
roundedshape as hnes 20 by moving lines 20 close enough to cause the portion of sheet 16 between
lines 20 to bend outward. Referring 1o FIG. 2e and 2f, sheet 16 may be designed such that central
portion 28 is the same width as an opening 12 that has a predetermined width, such as a 67 wide
silin FIG. 2¢, or, referring to F1G. 2f, to accommodate different widths, such as by providing fold
fines 20 that accommodate both a 4” wide sill and a 6” wide sill, for example, depending on the
expected sizes. Referring to FIG. 2¢ and 2h, lines 20 may be provided to accommodate only the
front or rear edge of a sill while still forming a surface profile and may be provided with lines that
accommodate different widths of sills as shown specifically in FIG. 2h. Referring to FIG. 21, sheet
16 may be provided with lines 20 spaced to permit sheet 16 to be installed either with a surface
profile or flat on a sill or opening.

[0016] In some examples, sheet 16 may be treated to induce or encourage the material to fold
or bend in the desired manner. For example, a score line may be formed on opposite sides of sheet
16 such that lines 20 are more likely to fold in a desired direction. Alternatively, sheet 16 may be
designed such that the space between fold lines 20, which may not be intended to bend, are
stiffened relative to fold hincs 20 in addition to or mstcad of making fold lincs 20 more hikely to
bend. The fold lines 20 may be positioned at any desired location such that surtace profile 22 is
located at a desired position relative to the front and rear edges of opening 12.

[0017] Flexible sheet 16 may lic tlat or may be rolled onto a roll, such as during transport or
storage. Prior to installation, flexible sheet 16 may be unrolled, flattened, and/or cut to length as
needed. Flexible sheet 16 may then be folded to form surface profile 22, such as an upstanding
“V” shape along its length, to act as a dam. Surface profile 22 may be suitably spaced from front
and rear edges 30/32 of opening 12. When the insert is installed, such as a window or door, the
dam may be high enough that the insert may press down on the dam to create a barrier, Flexible
sheet 16 may be formed form a material that 1s sufficiently flexible, such as a soft plastic that may
be polyethylene, or another suitable material, that the pressure of the insert 1s able to deform the
dam to form a seal or if not, at least a barrier sufficient to prevent water egress from the outer wall
toward the inner wall. Alternatively, the dam may be behind the insert, in which case it may flex
laterally to accommodate the inscrt, rather than compress vertically.

{0018} in one examplc, and as shown in FIG. 1, ficxible sheet 16 may be formed from a single

picce of material starting from a “blank” sheet of matenial 34 as shown in FIG. 3, where fold fines
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20 are then applied to the material 34, which may be done in various ways. Blank sheet of material
34 may be a defined length as shown in FIG. 3 or may be a continuous length as shown in FIG. 5.
Referring to FIG. 4, in the case of a defined length, fold hines 20 may be formed by applying
localized pressure to plastically deform sheet of material 34 onto a form or die 40 with upstanding
flanges 42. Alternatively, referring to FIG. 5, material 34 may be passed through a roller system
44 with rollers 44a and 44b on opposite sides of material 34 that crease material to form fold lines
20 with the desired spacing. Roller system 44 may also incorporate cutting rollers (not shown) that
trim the width of material 34, if desired. Referring to FIG. 6, adie 46 is shown with narrow wheels
48 spaced according to the desired spacing of fold Imes 20 that crease matenal 34 and form fold
lines 20. Other designs may be used to form fold hnes 20 in the destred manner, such as by pressing
material 34 from the top, bottom, or both the top and the bottom, either by rollers, fixed flanges,
or the like. In other examples, material 34 may be folded, such as by using a folding system
involving rollers (not shown) and then pressed to crease material 34, and then either unfolded or
maintained in a folded state to be unfolded by the user at the point of use. Fold lines 20 may also
be formed by scoring one or both sides of the flexible sheet to a sufficient depth in the thickness
of the material.

[0019] Asnoted, fold hnes 20 may take different forms, such as through plastic deformation
or by molding, examples of which are shown in FIG. 7a-7¢. Fold line 20 may involve the removal,
displacement, cutting, thinning, stretching, etc. of material to achicve the desired fold line 20 and
to allow the material of flexible sheet 16 to be folded in a consistent and predictable manner. In
F1G. 7a, fold hine 20 is formed in flexible shect 16 by creating a discontinuity in the sheet. The
thickness may or may not remain substantially constant, depending on how the discontinuity is
formed. In FIG. 7b, fold line 20 is formed by reducing the thickness of flexible sheet 16 from top
andbottom. In FIG, 7¢, fold line 20 is formed by reducing the thickness of flexible sheet 16 from
one side. In FIG. 7d, flexible sheet 16 1s formed from separate sections of material that are
connected by a flexible membrane 50, such as a sheet of rubber, tape, etc. In FIG. 7e, fold line 20
is formed by scoring flexible sheet 16. In FIG. 71, fold line 20 is shown as a crease, such as may
be formed by pressing on sheet 16 while folded.

{0020] Referring to FIG. 8a, an examplc of the flashing installed in a window 52 is shown.
Referring to FIG. 8b, a shim 54 may be included above or below flexible sheet 16 to support

window 52 as shown, or a door as the case may be.
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{0021] Referring to FIG. 1, flexible sheet 16 may be folded along its width in order to fit into
acorner. Referring to FIG. 9, this may be done by providing flexible sheet 16, ora second flexible
sheet 16a as in the depicted example, with transverse fold lines 20a that extend along the width of
flexible sheet 16, 1.e., transverse to fold hnes 20. Referring to FIG. 9, an example is shown in which
a sccond flexible sheet 16a is provided for overlymg the primary flexible sheet 16 in a comer of
opening 12. This helps ensures that any opening in the material or space that results during
installation is covered, such that water is prevented from egressing into a building past flashing 10.
[0022] Referring to FIG. 8, flexible sheet 16 may be permitted to fold by cutting the side
portions 24/26 at an angle, such as a 45-degrec angle as shown in FIG. 12, or along fold hnes 20,
as shown in FIG. 11 to form a 90-degree angle. In this case, an additional piece of material, such
as a second flexible sheet 16a (as shown in FIG. 9) or a piece of tape 58 (not shown), may be
mstalled to cover the cut formed in flexible sheet 16 to ensure water is properly shed from opening
12.

[0023] As shown in FIG. 9, when a second piece of material 16a is included as a corner msert,
it may be installed as a corner overlay or underlay relative to flexible sheet 16. The folded portion
of corner insert 16a may also be cut at a 90-degree angle, but perpendicular to the underlying picce
of flashing so that the cuts do not overlap. Comer insert 16a may be formed with the same fold
fine patterns as flexible sheet 16, and, referring to FIG. 11, may include additional cut lines 60 that
align with existing lines 20 and 20a perpendicularly to assist in forming corner insert 16a.

[0024] When installing flexible sheets 16 and 16a, it may be useful to provide an adhesive
layer (not shown) on the back or front. Such an adhesive layer may be applied immediately prior
to installation, may be covered by a removable layer of backing material that is removed to expose
the adhesive, may be activated by water, etc. The adhesive may be used to anchor flexible sheets
16 and/or 16a in place either relative to opening 12 or other flexible sheets. The dotted lines in
FIG. 10 may represent fold hines 20/20a or may represent cut hnes along which a user may cut
flexible sheet 16/16a to allow the sheet to be folded to conform to a corner. If 1t is intended to cut
along the hnes, they may be perforated, however this may present a point of egress and may not
be preferred in situations where it 1s possible that the sheet may not be cut along the hne.

{0025] Referring to FIG. 11, surface profile 22 may cause interference when folded into a
corner of opening 12. As such, a portion of central fold hine 20 and a portion of transversc linc 20a

may be cut to form an opening 62 that accommodates an adjacent portion of surface profile 22.
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The cuts may be pre-formed or formed at the time of installation. The problem may also be avoided
by providing a flat corner insert, such that the dam is only formed in the piece that extends along
the sill. Flexible tape (not shown) may be used if there 1s concern of water egress through the cuts.
10026} As will be understood, flashing 10 may be sized to fit within a pre-determined size of
opening 12 or flashing 10 may be formed from a roll that allows for an indefinite length and is cut
to size. The width of flashing 10 may be designed to fit a standard width or widths of opening, and
the folds used to form surface profile 22 may be used to accommodate some vartation in the actual
width. Different widths may also be accommodated by providing additional fold hines as described
above, Similarly, the cuts that allow the flashing to fit in a corner of the opening may be pre-formed
or tormed at the time of installation.

[0027] In this patent document, the word "comprising” 1s used in its non-limiting sense to
mean that items following the word are included, but items not specifically mentioned are not
excluded. A reference to an element by the indefinite article "a" does not exclude the possibility
that more than one of the clements is present, unless the context clearly requires that there be one
and only one of the elements.

{0028]  The scope of the following claims should not be hmited by the preferred embodiments
set forth in the examples above and s the drawings but should be given the broadest interpretation

consistent with the description as a whole.
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What is Claimed is;

1. Flashing for a building profile, comprising:

a flexible sheet of impermeable material, the flexible sheet having one or more fold lines
extendmg 1 a first direction and spaced across the flexable sheet in a second direction that is
perpendicular to the first direction, the one or more fold lines being defined by an increased

flexibility relative to the flexibility of the flexible sheet.

2. The flashing of claim 1, wherein the one or more fold ines defines a profile section that,

when folded, defines a non-planar profile.
3. The flashing of claim 2, wherein the profile section comprises a central fold line, a first
fold line, and a second fold line disposed on an opposite side of the central fold line relative to the

first fold line.

4. The flashing of claim 1, whercin the flexible sheet is mtegrally formed as a single picce of

flexible matenial.

5. The flashing of claim 4, wherein the one or more fold lines are formed by applying a

localized force to deform the flexible sheet.

6. The flashing of claim 1, whercin the one or more fold lines are defined by a deformation

of the flexible sheet and/or a reduced thickness relative to an adjacent portion of the flexible sheet.

7. The flashing of ctaim 1, wherein the one or more fold lines comprise one or more side edge

fold hines that engage one or more edges of a building opening.

8. The flashing of claim 1, wherein the one or more fold lines further comprise onc or more

corner fold lines that extend along the sccond direction of the flexible sheet.

10
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9. A method of forming flashing for a building opening, the method comprising:

providing a flexible sheet of impermeable material, and

forming one or more fold imes in the flexible sheet, the one or more fold lines extending
in a first direction and being spaced across the flexible sheet in a second direction that is
perpendicular to the first direction, the one or more fold lines being defined by mercased flexibility

relative to the flexibility of the flexible sheet.

10. The method of claim 9, wherein the onc or more fold lines defines a profile section, and

further comprising the step of folding the profile section to define a non-planar profile.

11 The method of claim 10, wherein the profile section comprises at least a central fold line,
and a first line and a second fold line disposed on opposite sides of the central fold line that permit

the flexible sheet to form a non-planar profile.

12. The method of ¢laim 9. wherein:
the flexible shect is integrally formed as a single piece of flexible material; and
forming the one or more told lines comprises applyving locahlized pressure to deform the

flexible sheet.

13. The method of claim 9, wherein the one ormore fold lines comprise one or more side edge

fold lines spaced to correspond with an edge of a building opening when installed.
14. The method of claim 9, further comprising bending the flexible sheet to form a 90-degree
angle along a corner fold line that extends along the second direction of the flexible sheet to fit a

corner of the building opening,

15, The method of claim 14, further comprising cutting the flexible sheet along a portion of

the corner fold line, or along a line that intersects with the corner fold hne.

11
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16. The method of claim 14, further comprising providing a second flexible sheet having a

complementary 90-degree angle that overlies the flexible sheet at the corner of the building

openmg.

17. The method of claim 14, further comprising;

forming a first cut along a portion of a central fold linc and a second cut along a comer
fold line, the first cut intersecting the second cut at a substantially perpendicular angle at the 90-
degree angle to form an opening; and

receiving the upstanding V on an adjacent portion of the 90-degree angle within the

opening.

12
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