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(57) Abrégée/Abstract:
A roll-form spacer product providing an air space and drainage passageways within a building structure. Preferably, the spacer
product Is a thermoplastic web of material having hollow spacer elements formed integrally thereon. A first set of spacer elements
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(57) Abrege(suite)/Abstract(continued):

projects outwardly from one face of the web and a second set of spacer elements projects from the other face of the web. The first
and second sets of spacer elements are offset, project in opposite directions, and create air space and drainage passageways
along each face. Thus, In a wall or roof construction, air, vapor and water are provided with exit paths extending along both the
Inner sheathing member and the outer building material. In addition, the web can also be provided with apertures for creating
transverse paths therethrough.
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ABSTRACT
A roll-form spacer product providing an alir space and
dralnage passageways within a building structure. Preferably,
the spacer product is a thermoplastic web of material having
hollow spacer elements formed integrally thereon. A first set
of spacer elements projects outwardly from one face of the web

and a second set of spacer elements projects from the other
face of the web. The first and second sets of spacer elements

are offset, project in opposite directions, and create air
space and dralinage passageways along each face. Thus, in a
wall or roof construction, air, vapor and water are provided
with exit paths extending along both the inner sheathing
member and the outer building material. In addition, the web

can also be provided with apertures for creating transverse
paths therethrough.
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BUILDING STRUCTURE AND SPACER USED THEREIN

Field of the Invgqtion

A e e

The present invention relates to creating a drainage
plane and air space within a building structure to prevent
the accumulation of moilsture within the structure, and more
particularly, the present invention relates to a spacer
product which is utilized in a wall and/or roof construction
and which provides a dralnage path and air space adjacent

both an inner sheathing member and an outer building material

to retard deterioration of the structure.

Background of the Invention

An openwork member for use in providing a path of
ventilation in a roof or wall of a building structure is
disclosed 1n U.S. Patent No. 5,099,627 which issued to
Coulton et al. and which is assigned to the assignee of the
present application. The openwork member i1s located between
an i1nner sheathing member and an outer building material,
such as wooden shingles. The openwork member provides vapor
flow paths therethrough to prevent moisture from becoming
entrapped adjacent the inner sheathing member and adjacent
the outer building material. As disclosed in the ‘627
patent, the preferred embodiment of an openwork member is
made of a resilient matrix of matted self-supporting
filaments providing multiple vapor flow paths therethrough.

A related form of vent is a roof ridge vent. Roof ridge
vents have been provided by elongate, roll-form, sheet-like,

thermoplastic webs as disclosed in U.S. Patent Nos. 5,902,432
and 5,673,521 which 1ssued to Coulton et al. and which are

assigned to the assignee of the present application. These
plastic sheet-like vents are thermoformed with hollow spacer
elements projecting from one face thereof. Thus, one face of
the wvent 1s spaced from the roof ridge by the spacer elements
and one face liles flush with overlying roof ridge cap

shingles.
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Another example of a roof ridge vent which utilizes
spacer elements is U.S. Patent No. 3,660,955 1ssued to Simon.
The vent disclosed in the Simon patent provides a path for
air circulation between overlappling shingles located on a
roof ridge. A row of spacer elements are located between the
overlapping shingles to provide and define ventilation paths.
FIG. 12 of the Simon patent discloses an elongated strip of
sheet material which has solid spacer elements secured to one
face thereof and which can be provided in roll-form.

Although the above roof ridge vents made of sheet-like
webs having spacer elements projecting from one face thereof

have been considered as a cost effective replacement for the

openwork member described in the above referenced ‘627
patent, the sheet-like webs have a disadvantage 1in that they
provide a drainage path and/or ailr space adjacent only one
side of the vent, 1ie. the side of the vent with the spacer
elements. Thus, 1f moisture accumulates on the side of the
vent opposite the spacers, the moilisture 1s entrapped by the
vent and will cause premature deterioration of the building
structure. Thus, use of such vents between an 1nner
sheathing member and an outer building material 1s not
recommended.

Entrapped moisture 1is particularly a problem on wall
structures of buildings covered with a housewrap product.
Typical housewraps utilized 1n building constructions are
particularly engineered to permit the one-way passage of
vapor therethrough so that molsture vapor can escape the
building but cannot enter the building. Vapor which 1s
permitted to pass through the housewrap must be provided with
a drainage path through the remainder of the wall; otherwise,
condensation will form and become entrapped within the wall.
Thus, plastic sheet-like vents with spacer elements on one
side thereof cannot provide drainage paths along both the
inner sheathing member and the outer building component, and

do not provide a transverse dralnage path through the wvent.
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For these reasons, their use 1n wall constructions is not

recommended.

The plastic sheet-like vents are also not recommended
for use 1n roof constructions. To this end, 1f the side of
the vent without spacers confronts the inner roof deck, any
mdisture which leaks through the shingles and nailholes, or
other cracks 1in the plastic vents, will be entrapped on the

roof deck. Alternatively, 1f the side of the vent without

spacers confronts the outer wooden shingles, moisture

absorbed by the shingles will not dry adjacent to the wvent

and will therefore deteriorate.

Therefore, while plastic roll-form vents having spacer

elements disclosed in the above referenced patents may
function satisfactorily as roof ridge vents, there 1s a need

for a roll-form spacer product made of a web of thermoplastic
material which can be utilized in a wall and/or roof
construction to provide drainage paths and air spaces between
an 1nner sheathing member and an outer building material.

The product should be capable of inexpensive manufacture and

should provide drainage and/or ventilation paths along both

\

the inner sheathing member and the outer building material.

Preferably, the spacer product should also provide a

transverse drainage path through the wvent.

Summary of the Invention
With the foregoing in mind, an aspect of the present

invention provides an efficient and economical spacer
product which is capable of being readily installed 1n a
wall or roof structure between an inner sheathing member and
an outer building material and which provides drainage

passageways and air spaces adjacent both the inner sheathing
member and the outer building material.

Another aspect of the present invention provides a
roll-form plastic sheet-like spacer product which has hollow
spacer elements and which is capable of providing a path for
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the escape of liquid/vapor adjacent an inner sheathing member
and an outer building material.

A further aspect of the present invention provides

a building structure which includes an inner sheathing

member, a plastic spacer product, and an outer bullding

material.

More specifically, the present invention provides a
spacer product which provides a drainage pathway and air
space within a building structure so as to retard
deterioration of the building structure. The spacer product
is a continuous, indeterminate-length, roll-form web of
thermoplastic material having front and rear faces. The web
1s capable of being rolled lengthwise into a spiral roll

during manufacture and unrolled lengthwise in a substantially

straight direction during installation.

The web has a first set of hollow spacer elements
integrally formed thereon and projecting outwardly from the
front face. Each spacer element has an apex portion spaced
from the front face. Thus, a first drainage path and air
space extends along the front face of the web. The web also
has a second set of hollow spacer elements which project
outwardly from the rear face of the web 1n an opposite
direction relative to the first set of spacer elements. Each
spacer element 1n the second set has an apex portion spaced

from the rear face for creating a second drainage path and

alr space which extends along the rear face. In some

contemplated embodiments of the present invention, the web

can be provided with a series of apertures formed therein for

creating additional drainage/air flow paths extending
transversely through the web. Alternatively, the web can be
provided without apertures.

According to another aspect of the present invention, a

building structure is provided having a drainage passageway

and alr space therein so as to retard deterioration of the
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buillding structure. The structure includes an inner
sheathing member providing a wall or roof of a building
structure, a web of thermoplastic material affixed to and
overlying the inner sheathing member, and an outer building
material affixed to the i1nner sheathing member and overlying
the web.

The web has a front face, a rear face, and first and
second sets of integrally formed hollow spacer elements. The
sets of spacer elements project outwardly from both the front

and rear face of the web 1n opposite directions. Each spacer

element has an apex portion spaced from either the front or
rear face for defining drainage pathways and air spaces
adjacent and along the front and rear faces. The web can be

provided with, or without, a series of apertures formed

therein. If utilized, the apertures can create additional

dralnage/air flow paths transversely through the web.

Brief Description of the Drawings

The foregoing and other objects, features and advantages
of the present invention should become apparent from the
following description when taken in conjunction with the
accompanyling drawings, 1n which:

FIG. 1 1s a perspective view of a sidewall construction

for a buililding according to the present invention;

FIG. 2 1s a 1s a perspective view of a spacer product in
roll-form according to the present invention;

FIG. 3 1s a perspective view of an unrolled portion of

the spacer product 1llustrated in FIG.2;

FIG. 4 1s a cross sectional view of the spacer product
1llustrated in FIG. 3 along line 4--4; and

FIG. 5 1s a perspective view of a roof construction for

a building according to the present invention.

PRI L R ANEE L ORI VO AR CHER - DY rSawat e B
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Detailed Description of the Preferred Embodiment

Referring now to the drawings, FIG. 5 jillustrates a roof
10 having a construction according to the present invention,
and FIG. 1 1llustrates a sidewall 110 of a building having a
construction according to the present invention. Both the
roof and wall constructions, 10 and 110, utilize a spacer
product 20 according to the present invention. The spacer
product 20 provides an alr space and a drainage passageway
which enables the flow of air, vapor and liquids adjacent
both sides of the spacer product 20 so that moisture 1is
prevented from accumulating within the structure and is
provided with a path to exilt the structure. If desired,
additional passageways can also be provided transversely
through the spacer product 20; alternatively, the spacer
product 20 can be provided without transversely extending

passSadageways.

Turning first to the preferred structure of the spacer
product 20, 1t can be provided as a i1ndeterminate length,
continuous sheet, or web, 22 of material which has integral
spacer elements 24 projecting therefrom and which is capable
of being shipped, transported and stored in a roll-form

condition. See FIG. 2. When the web 22 1i1s unrolled onto a

substantially flat surface, the web 22 has a front face 26
and a rear face 28. See FIGs. 3 and 4. A first set of
spaced-apart spacer elements 30 project outwardly from the
front face 26, and a second set of spaced-apart spacer
elements 32 project outwardly from the rear face 28 such that
the first and second set of spacer elements, 30 and 32,
extend 1in opposite directions. As will be discussed, this
structure enables both the front and rear faces, 26 and 28,
to be spaced from adjacent structures so that air spaces,
drainage paths and wventilation paths are provided adjacent
each face, 26 and 28.

Preferably, as 1llustrated, the spacer elements 24 are

hollow and are formed by integral portions of the web 22

having been deformed outwardly by a forming technique. For
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instance, the spacer product 20 can be made by the processes

disclosed in U.S. Patent Nos. 5,902,432 and 5,673.521, the

- = -

disclosures of'which;may'be referenced for further details.

To this end, the web 22 can be made of, for instance, high

impact polystyrene (HIPS), ABS, high-density polyethylene
(HDPE), high-density polypropylene (HDPP), PVC, or a blend of
any of these suitable polymers and can be shaped by
thermoforming, wvacuum stamping, or any other suitable
techniques.

Each of the i1llustrated spacer elements 24 have a cone-
shape with a truncated apex portion 34 which has an aperture
36 formed therein. The apertures 36 provide a transverse
path for air, vapor and liquid flow through the web 22.
Alternatively, the apertures can be located at other
locations on the web 22, and the spacer elements 24 can be
provided i1n other shapes. For instance, the apertures 36
could be located on the sidewalls of the cone-shaped spacer
elements to allow rain water to trickle vertically down the
web 22. However, preferably each of the first and second
sets of spacer elements, 30 and 32, are provided in a grid
pattern to uniformly support the web 22 from adjacent
structures. In addition, preferably the first set of spacer
elements 30 are uniformly offset from the second set of
spacer elements 32. Also, to enable ease of installation,
selected portions (not shown) of the web 22 may have spacer

elements 22 extending from only one of the faces, 26 or 28,
of the web 22.

Turning to the roof construdtion*10;‘it has a

construction similar to that disclosed in U.S. Patent

No. 5,099,627, the disclosure of which may be referred
to for further details. To this end, the roof

structure 10 includes an inner sheathing member, in
this case a deck member 12, which is affixed to rafters

14. The deck member 12 is typically made of plywood,

particle board or other materials typically permitted
by local building codes and is typically lined with a

membrane, in this case a layer of roofing felt (not
shown) .

cileeens
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The spacer product 20 1s unrolled over the roofing felt
and secured to the deck member 12 with nails, staples,
adhesives or the like. The face 26 of the web 22 is directed
toward the roofing felt and the deck member 12 and is spaced
therefrom by the first set of spacer elements 30. To this
end, the apex portions 34 confront the roofing felt and a
venting alr space 1s provided along the face 26 of the web 22
between the spacer elements 30 and between the face 26 and
the roofing felt. Thus, any vapor which exists 1n this area
can be vented via the alr space and any moisture which
collects will be dried by the circulation of air. 1In
addition, any rain water which leaks i1into the building
structure will be provided with a drainage path to trickle
downwardly and out of the roof structure. In addition, the
apertures 36 formed 1n the apex portions 34 aid 1n the drying
of any molsture which 1s located under the apex portions 34
and provilides a dralnage path for water.

An outer building material 1s affixed to the deck member

12 such that 1t overlies the spacer product 20. In this
case, the outer building material 1is wooden shingles 16, such
as, cedar shakes. O0Of course, other outer buililding materials
can also be utilized, such as, metal roofing materials. The
face 28 of the web 22 1s directed toward the shingles 16 and
1s spaced therefrom by the second set of spacer elements 32.
To this end, the apex portions 34 of the second set of spacer
elements 32 confront the shingles 16, and an alr space 1is
provided 1n along the face 28 of the web 22 between the

spacer elements 32 and between the face 28 and the shingles

16. Thus, any moisture which 1s absorbed into the building

facing surface of the shingles 16 will be dried by the

circulation of air. In addition, any rain water which leaks
into the roof structure 1s provided with a drainage path
along the spacer product to trickle downwardly and out of the
roof structure. 1In addition, the apertures 36 formed in the

apex portions 34 will aid in the drying of any molsture which
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is located under the apex portions 34 and provides a drainage
path.

Turning to the wall construction 110, it has a
construction similar to that of the roof 10. To this end,
the wall structure 10 includes an 1nner sheathing member 112,
which 1s affixed to support posts 114 of the building. The
inner sheathing member 112 1s typically made of plywood,
particle board or other materials typically permitted by
local building codes and can be lined with a membrane, such
as, a one-way vapor permeable housewrap (not shown).

Examples of other membranes include asphalt impregnated felt
and building paper.

The spacer product 20 1s unrolled and secured to the
inner sheathing member over the housewrap. The face 26 of
the web 22 1s directed toward the housewrap and i1s spaced
therefrom by the first set of spacer elements 30. To this

end, the apex portions 34 confront the housewrap and an ailr

space 1s provided extending along the face 26 of the web 22
between the spacer elements 30 and between the face 26 and
the housewrap. Thus, any molsture which collects 1n this
area will be provided with a path to drain downwardly and out
of the wall. This 1s particularly i1mportant with respect to

the use of a housewrap which permits vapor to escape

outwardly from the building. If not properly vented, such
vapor willl condensate within the wall structure 110 and will
lead to the deterioration of the wall 110. The apertures 36
formed in the apex portions 34 aids in the drying of any
molisture which 1s located under the apex portions 34 and

provides additional drainage paths for water flowing down the

wall.

An outer building material is affixed to the inner
sheathing member 112 such that 1t overlies the spacer product
20. In this case, the outer building material 1s a siding
material 116, such as, a wood or bonded fiber siding product.
Of course, other outer buililding materilals can also be

utilized, such as, brick, fiber cement materials, vinyl
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materials, stucco, EIFS or other siding materials. The face
28 of the web 22 is directed toward the siding 116 and is
spaced therefrom by the second set of spacer elements 32. To
this end, the apex portions 34 of the second set of spacer
elements 32 confront the siding 116, and an alr space is
provided along the face 28 of the web 22 between the spacer
elements 32 and between the face 28 and the siding 116.

Thus, any moisture, such as rain water, which finds its way
into the wall structure will be provided with a drainage path
down and out of the wall. To this end, the spacer product 20
also functions as a railn screen for the inner sheathing
member 112. In addition, the apertures 36 formed in the
spacer elements can provide a more direct path for rain water
to trickle down through the spacer product 20.

By way of example, and not by way of limitation, the
spacer product 20 1s preferably provided having a transverse
thickness “T” between oppositely located apex portions in a
range of about 1/8 to 3/4 inches, although other thicknesses
can be provided. Attachment areas of the spacer product 20
can be located every 9 feet lengthwise along the spacer
product and can provide 3 inch diameter areas 1n which spacer
elements only extend in one direction from the web 22. This
permlits ease of attachment and prevents spacer elements from
belng crushed during installation. The number, size, shape
and layout configuration of the spacer elements can vary as
desired provided that a flow of air can extend along both
faces of the spacer product.

Thus, the above-described building structure and spacer
product according to the present 1nvention provides a cost

effective spacer product for use 1in wall and roof

constructions.

10
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While a preferred spacer product and preferred roof and
wall constructions have been described in detail, wvarious
modifications, alterations, and changes may be made without
departing from the spirit and scope of the spacer product and
building structures according to the present invention as

defined in the appended claims.

11
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WHAT IS CLAIMED 1I8:

1. A spacer product for providing a drainage path and air space within a building structure so
as to retard deterioration of the building structure, consisting essentially of:

a continuous, indeterminate-length, roll-form web of thermoplastic material having a
front face and a rear face, said web capable of being rolled lengthwise into a spiral roll during
manufacture and unrolled lengthwise in a substantially straight direction during installation;

a first set of hollow .spacer elements integrally formed on said web and projecting
outwardly from said front face of said web, each spacer element of said first set of spacer
elements having an apex portion such that a drainage path and air space 1s created extending
adjacent and along said front face; and

a second set of hollow spacer elements formed integrally on said web and projecting
outwardly from said rear face of said web in an opposite direction relative to said first set of
spacer elements, each spacer element of said second set of spacer elements having an apex
portion such that a drainage path and air space is created extending adjacent and along said
rear face;

said first set of hollow spacer elements being offset from said second set of hollow
spacer elements; and

wherein said web has a series of apertures formed therein for creating transverse

drainage paths through said web.

2. The spacer product according to claim 1, wherein said series of apertures are located

on said first and second set of spacer elements.

3. The spacer product according to claim 2, wherein said series of apertures are located

on said apex portions of said first and second set of spacer elements.

4. The spacer product according to claim 2, wherein said first set of hollow spacer
elements are formed 1n a grid pattern on said web, wherein said second set of hollow spacer

elements are formed 1n a grid pattern on said web, and wherein said grid pattern of said first

12
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set of hollow spacer elements i1s offset from said grid pattern of said second set of hollow

spacer elements.

5. The spacer product according to claim 4, wherein said web has defined attachment areas

within which only one of said first and second hollow spacer elements extend.

6. The spacer product according to claim 1, wherein said first set of hollow spacer
elements are formed by integral portions of said web having been deformed outwardly from
said front face of said web, and wherein said second set of hollow spacer elements are formed

by integral portions of said web having been deformed outwardly from said rear face of said

web.

7. A building structure having a drainage passageway and air space therein so as to retard

deterioration of the building structure, comprising:
an inner sheathing member providing a wall of a building structure;

a web of thermoplastic material affixed to and overlying said inner sheathing member,
said web having a front face and a rear face; and

an outer building material affixed to said inner sheathing member and overlying said
web;

said web having a first set of integrally formed hollow spacer elements projecting
outwardly from said front face of said web providing a drainage path and air space adjacent
said front face;

said web having a second set of integrally formed hollow spacer elements on said web
and projecting outwardly from said rear face of said web in an opposite direction relative to
said first set of spacer elements to provide a drainage path and air space adjacent said rear face;
and

said first set of hollow spacer elements being offset from said second set of hollow
spacer elements; and

wherein said web has a series of apertures formed therein for creating a drainage and

ventilation path transversely through said web.

13
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8. The building structure according to claim 7, wherein said web is capable of being rolled
lengthwise into a spiral roll during manufacture and unrolled lengthwise in a substantially

straight direction during installation.

9. The building structure according to claim 7, wherein said series of apertures are located

on said first and second set of spacer elements.

10. The building structure according to claim 9, wherein said first set of hollow spacer
elements are formed in a grid pattern on said web, wherein said second set of hollow spacer
elements are formed in a grid pattern on said web, and wherein said grid pattern of said first
set of hollow spacer elements is offset from said grid pattern of said second set of hollow

spacer elements.

11.  The spacer product according to claim 10, wherein said web has defined attachment

areas within which only one of said first and second hollow spacer elements extend.

12. The building structure according to claim 7, wherein said inner sheathing member is a
sidewall sheathing of the building, and wherein said outer building material 1s a sidewall

building material.

13.  The building structure according to claim 7, wherein said inner sheathing member 1s a
roof deck sheathing of the building, and wherein said outer building material is a roofing

material.

14. The building structure according to claim 7, further comprising a membrane located

between said inner sheathing member and said web.

15.  The building structure according to claim 14, wherein said membrane is selected from

the group consisting of a housewrap material, an asphalt impregnated felt and a building paper.
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16.  The building structure according to claim 14, wherein said membrane is vapor
permeable and permits moisture to exit the building therethrough and blocks moisture from

entering the building therethrough.

17. The building structure according to claim 14, wherein said membrane is a roofing felt.

18.  The building structure according to claim 7, wherein said outer building material 1is

selected from the group consisting of wood, brick, metal, fiber cement, vinyl, siding material,

stucco and EIFS.

19. The building structure according to claim 7, wherein said first set of hollow spacer
elements are formed by integral portions of said web having been deformed outwardly from
said front face of said web, and wherein said second set of hollow spacer elements are formed
by integral portions of said web having been deformed outwardly from said rear face of said

web.

20. A building structure having a drainage passageway and air space therein so as to retard
deterioration of the building structure, comprising:

an inner sheathing member providing a wall of a building structure;

a membrane overlying said inner sheathing member;

a web of thermoplastic material affixed to and overlying said membrane, said web
having a front face and a rear face and being capable of being rolled lengthwise into a spiral
roll during manufacture and unrolled lengthwise in a substantially straight direction during

installation: and

an outer building material affixed to said inner sheathing member and overlying said
web;

said web having a first set of integrally formed spaced-apart hollow spacer elements
projecting outwardly from said front face of said web to provide a drainage path and air space
adjacent to said front face, each spacer element of said first set of spacer elements having an
apex portion;

15
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said web having a second set of integrally formed spaced-apart hollow spacer elements
on said web and projecting outwardly from said rear face of said web in an opposite direction
relative to said first set of spacer elements for providing a drainage path and air space adjacent
to said rear face, each spacer element of said second set of spacer elements having an apex
portion;

said first and second sets of hollow spacer elements being formed in grid patterns on
said web and said first set of hollow spacer elements being uniformly offset from said second
set of hollow spacer elements;

said web having a series of apertures formed therein for creating a drainage and air tlow
path extending transversely through said web, said series of apertures being located on said
apex portions of said first and second set of spacer elements; and

said first set of hollow spacer elements being formed by integral portions of said web
having been deformed outwardly from said front face of said web, and said second set of
hollow spacer elements being formed by integral portions of said web having been detormed

outwardly from said rear face of said web.
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