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1
ROOF MOUNT

This application claims priority to provisional applica-
tion U.S. Ser. No. 60/216,143 filed Jul. 3, 2000. This
invention relates to roof mounts, and more particularly to a
universal roof mount for attaching structures to a roof.

BACKGROUND

Roof mounts are generally used to attach structures such
as safety railings and snow guards to a roof. Roof mounts are
available for attaching structures to various roofing
materials, for example, seamed or metal roofs, wood roofs,
and membranous roofs. A roof mount particularly suited for
use on membranous roofs is disclosed in applicants’ prior
U.S. Pat. No. 5,609,326, entitled Impervious Membranous
Roof Snow Fence System, hereby incorporated by reference
in its entirety.

Currently, when attaching a roof mount to a roof deck
where insulation covers the roof deck, a solid block having
at least the same surface area as the roof mount is placed in
the installation to space the roof mount from the roof deck.

SUMMARY

According to the invention, a roof mount includes a base
member and an attachment mount. The base member has a
protrusion extending from a first surface of the base member,
and a connecting element, e.g., a threaded bolt. The attach-
ment mount defines a hollowed region for receiving the
protrusion to form a compression fitting. A substantially leak
proof assembly is formed when the attachment mount is
coupled to the base member by the connecting element with
a sealing material, e.g., a membrane or metal patch, placed
between the attachment mount and the base member and the
connecting element extending through the sealing material.

Embodiments of this aspect of the invention may include
one or more of the following features.

The connecting element extends from a region of the base
member surrounded by the protrusion. A spacer extends the
base member to a roof surface. The base member includes a
centering protrusion extending from a second surface of the
base member, and the spacer defines a hollowed region for
receiving the centering protrusion. The base member and the
spacer define aligned through holes for receiving a screw for
attaching the base member to a roof deck. The spacer is a
hollow base stand or a tube. Alternatively, the spacer is
formed by a side wall of the base member. The base member
defines a hole for receiving a screw for attaching the base
member to a roof deck.

In an illustrated embodiment, a coupling component is
connected to the attachment mount for coupling a structure
to the roof mount. The coupling component is configured to
be connected to the attachment mount by the connecting
element. In an alternative illustrated embodiment, the attach-
ment mount includes an integral coupling component for
coupling a structure to the roof mount.

According to another aspect of the invention, a roof
mount includes a base member having a side for facing a
roof deck. The side has a surface area. A spacer for extending
the base member from the roof deck has a surface area
covering the roof deck less than the surface area of the side
of the base member.

According to another aspect of the invention, a method of
elevating a base member of a roof mount includes forming
a void region within insulation covering a roof deck, placing
a spacer in the void region, and placing the base member
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over the elevating member. The spacer has a surface area
covering the roof deck less than a surface area of a side of
the base member facing the roof deck.

According to another aspect of the invention, a method of
limiting wind uplift of a roof includes embedding a spacer
within insulation positioned between the roof deck and the
roofing, and attaching a base member to the roof deck with
the spacer elevating the base member from the roof deck.
The base member is positioned over the roofing, and a
surface area of the spacer covering the roof deck is less than
the surface area of a side of the base member facing the roof
deck.

Embodiments of this aspect of the invention may include
placing a sealing patch, e.g., a membrane or metal patch,
over the base member.

Advantages of the invention may include a roof mount
that penetrates a roof for secure attachment to the roof while
incorporating a water tight flashing mechanism to limit the
possibility of leakage.

The details of one or more embodiments of the invention
are set forth in the accompanying drawings and the descrip-
tion below. Other features, objects, and advantages of the
invention will be apparent from the description and
drawings, and from the claims.

DESCRIPTION OF DRAWINGS

FIG. 1 is an exploded side view of a roof mount shown
attaching a coupling component to roof;

FIG. 2 is an exploded side view of the roof mount of FIG.
1 .

FIG. 3 exploded perspective view of the roof mount and
coupling component;

FIG. 4 an assembled side view of the roof mount shown
attaching the coupling component to a roof;

FIG. 5 is a perspective view of a base stand of a roof
mount for elevating the roof mount from the roof surface;

FIG. 5B shows a base member of a roof mount for use
with the base stand of FIG. 5A;

FIG. 6 the base stand of FIG. SA embedded in roof
insulation;

FIG. 7 shows a base member of a roof mount elevated by
tubes;

FIG. 8 perspective view of another embodiment of a roof
mount including a base member with a vertical elevating
flange and a mount with an integral coupling component;

FIGS. 9A-9D are two side views, a bottom view, and a
cross-sectional side view, respectively, of the mount with
integral coupling component of FIG. §;

FIG. 10 shows two roof mounts of FIG. 8 attaching a
snow guard rail to a roof;

FIGS. 11A-11C are perspective views of additional
embodiments of a base member with a vertical elevating
flange;

FIGS. 12A and 12B are two side views of an additional
embodiment of a mount with an integral coupling compo-
nent;

FIGS. 13A and 13B are two side views of an additional
embodiment of a mount with an integral coupling compo-
nent;

FIG. 14 is an exploded view of slate roofing incorporating
a roof mount; and

FIG. 15 is an assembled view of the slate roofing of FIG.
15.
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DETAILED DESCRIPTION

Referring to FIGS. 1 and 2, a roof mount 10 for attaching
structures such as safety railing and snow guards to a roof
includes a base member 12 and an attachment mount 14.
When attachment mount 14 is bolted to base member 12
with a sealing material, ¢.g., a membrane patch 13, posi-
tioned therebetween, a compression fitting is formed pro-
ducing a substantially fluid tight seal between the mount and
base member. This limits leakage of moisture from snow,
rain and melting ice at the mounting site, potentially dam-
aging the roof deck below.

Base member 12 includes a flat plate 15 with flared
protrusions 16 extending from a first side 18a of plate 15.
Plate 15 defines through holes 20 and protrusions 16 define
through holes 22 aligned with holes 20. Each pair of aligned
holes 20, 22 receives an attachment member, e.g., a threaded
attachment bolt 24. Alternatively, base member 12 can be
cast with protrusions 16 and attachment bolts 24 formed
integrally with the base member. Mount 14 defines through
holes 30, each having a first hollowed, flared region 32 for
receiving a protrusion 16, and a second cylindrical section
34 for receiving a bolt 24. Membrane patch 13 has through
holes 36 for receiving bolts 24.

During installation on membrane roofing 40, after base
member 12 has been secured to the roof, as described below,
membrane patch 13 is placed over base member 12 with
bolts 24 extending through patch holes 36. Patch 13 is
secured to roofing 40 by, e.g., glue or heat welding. Mount
14 is then placed over patch 13 with bolts 24 extending
through mount holes 30. Patch 13 entirely covers base
member 12, leaving only bolts 24 exposed (as shown in FIG.
3). Nuts 37 are threaded onto bolts 24 and tightened to
secure mount 14 to base member 12. The securing of mount
14 to base member 12 compresses membrane patch 13 with
the portions of membrane patch 13 located between hol-
lowed regions 32 and protrusions 16 creating a substantially
leak proof compression fitting.

To attach base member 12 to membrane roofing 40, base
member 12 includes additional flared centering protrusions
50 extending from a second side 18b of plate 15.

Plate 15 defines through holes 52 and protrusions 50
define through holes 54 aligned with holes 52. Each pair of
aligned holes 52, 54 receives a threaded attachment screw
56. Screws 56 are inserted through holes 52, 54 from the first
side 18a of base member 12, then through holes 58 punched
in membrane roofing 40, and continue down through the
deck surface 60, and any other stabilizing surface such as
wood, or metal, of the membrane roof. Nuts (not shown) can
be threaded onto screws 56 from below the deck surface to
strengthen the attachment of the device to the roof surface.

In certain applications, it is desirable to elevate base
member 12 from deck surface 60, for example, to account
for the thickness of insulation 62 positioned between the
deck surface 60 and membrane roofing 40. For this purpose,
a base stand 70, described further below, having the same
height as the insulation, is embedded within the insulation at
desired anchoring points prior to laying of the membrane
roofing 40.

Roof mount 12 is a universal mount that can be employed
to attach any coupling component to membrane roofing 40.
For example, as shown in FIGS. 1 and 3, a coupling
component 72 for receiving a removable vertical member
(not shown) to which horizontal safety wires or railings (not
shown) are attached can be affixed to mount 12. Coupling
component 72 includes through holes 74 for receiving bolts
24. Coupling component 72 is secured to mount 14 by
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positioning bolts 24 through holes 74 and threading nuts 76
onto bolts 24. Coupling component 72 includes an extension
78 defining a threaded hole 80 for receiving the removable
vertical member (not shown). Alternatively, coupling com-
ponent 72 can be integral with mount 14, as described
further below with reference to FIG. 8. The assembled roof
mount 10 with attached coupling component 72 is shown in
FIG. 4.

Base member 12 and mount 14 can take various shapes
such as a rectangle, triangle, circle, or pentagon. Protrusions
50 are shown located around the perimeter of plate 15 with
protrusions 16 located interior to protrusions 50, though
other configurations are possible. Protrusions 16 have a
truncated cone shape and extend a distance, d, in the range
of about % to 1 inch, and preferably about % inches, from
side 18a of base member 12 to insure an adequate compres-
sion fitting. Hollowed region 32 of mount holes 30 is
dimensioned to correspond to the shape of protrusions 16.
Membrane patch 13 has a thickness, t, in the range of about
0.045 to 0.060 inches. The length and width of membrane
patch 13 is selected to be about 6 inches greater than the
dimensions of base member 12 to provide adequate cover-
age of base member 12 to limit the possibility of leakage
around base member 12. Membrane patch 13 is formed
from, e.g., rubber such as ethylene propylene diene mono-
mer (EPDM).

Referring to FIGS. 5A and 5B, a rectangular base stand
70a for use with a rectangular base member 12a (note base
stand 70 of FIG. 1 would preferably have the same shape as
base member 12) acts as a spacer for elevating base member
12a. Base stand 70a includes a wall 90 having an inner
surface 92 with a plurality of cylindrical members 93
defining through holes 94 for receiving screws 56. Holes 94
have flared hollowed ends 96 for receiving protrusions 50 on
side 18b of base member 12, thus allowing base member 12
to sit on top of and lock into base stand 70a. Base stand 70a
has a hollow interior 98 thus minimizing the amount of
insulation 62 that is removed to permit placement of base
stand 70a on the deck surface.

Base stand 70a is manufactured at varying heights, e.g., to
match the height of roof insulation 62, which generally is in
the range of ¥ inch to 18 inches, and is embedded in the roof
insulation 62 (as shown in FIG. 6) prior to installing
membrane roofing 40. (While not shown in FIG. 6, insula-
tion 62 is preferably also within base stand 70a.) Membrane
roofing 40 is then installed over base stand 70a such that the
base stand is concealed below the finished membrane roof
surface. Screws 56 are then inserted through holes 52, 54 of
base member 12, piercing membrane roofing 40, continuing
downward through holes 94 of base stand 70a to pierce the
deck surface, and any other stabilizing surface such as wood
or metal, thereby attaching roof mount 10 to membrane
roofing 40. Threaded nuts (not shown) can be attached to the
ends of the screws from below the deck surface to strengthen
the attachment of the device to the roof surface.

Referring to FIG. 7, another method of elevating base
member 12 is to affix base member 12 to hollow tubes 102.
Tubes 102 are manufactured at varying heights, e.g., to
match the height of the roof insulation 62, and inserted into
the roof insulation 62. The only regions of insulation that
need be removed are cylindrical sections sized to accom-
modate tubes 102. Membrane roofing 40 is then installed
over hollow tubes 102 such that the hollow tubes are
concealed below the finished membrane roof surface. The
hollow tubes are spaced in the roof insulation to correspond
to the spacing of protrusions 50 on surface 18 of base
member 12 such that base member 12 sits on top of and
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locks into tubes 102. Screws 56 are then inserted through
base member 12, piercing the membrane roofing, continuing
downward within the hollow tubes, then piercing the deck
surface, and any other stabilizing surface such as wood or
metal thereby attaching the device to the membrane roof
surface. Threaded nuts may be attached to the ends of the
screws from below the deck surface to strengthen the
attachment of the device to the roof surface.

Referring to FIG. 8, another method of elevating a base
member 124 is to include a vertical flange 104 around the
periphery of base member 12a. Here, rather than being
installed prior to laying of the membrane roof, the elevating
mechanism is part of base member 12¢ and is positioned
after membrane roofing 40 is in place. Flange 102 is
manufactured at varying heights, e.g., to match the height of
the roof insulation 62. A hole is cut in membrane roofing 40,
and base member 12a with bolts 24 is installed over insu-
lation 62 using screws 56 with flange 104 inserted into the
roof insulation 62 and extending to the deck surface. A
membrane patch 13 is then placed over base member 12.
With this method, no insulation need be removed to permit
placement of base member 12a, rather, insulation is merely
displaced by the insertion of flange 104 into the insulation.

In the embodiment of FIG. 8, an attachment mount 14a
includes an integral coupling component 72a. Mount 14a
includes a plate 106 with through holes 30 for receiving
bolts 24. Nuts 37 are threaded onto bolts 24 to secure mount
14a to base member 12a. As described above, base member
124 includes protrusions 16 and plate 106 includes hollowed
regions 32 for forming a substantially leak proof seal when
membrane patch 13 is positioned therebetween. Coupling
component 72a is triangular in shape and includes two
through holes 110 for receiving, e.g., snow rails 112, as
shown in FIG. 10. FIGS. 9A-9D are various views illustrat-
ing mount 14a.

FIGS. 11A-11C illustrate various alternative shapes of a
base member 12b-12d, respectively, having a peripheral
vertical flange 104 for elevating the base member.

FIGS. 12 and 13 show various alternative embodiments of
an attachment mount 14 including an integral coupling
component. Referring to FIGS. 124 and 12b, mount 14b
includes a plate 106 and an integral coupling component
72b. Plate 106 has through holes 30 for receiving bolts 24.
Coupling component 72b is rectangular in shape and
includes, e.g., five through holes 110 providing various
options for attaching components to mount 14b. Referring to
FIGS. 134 and 13b, mount 14¢ includes a plate 106 and an
integral coupling component 72c¢. Plate 106 has through
holes 30 for receiving bolts 24. Coupling component 72¢ is
half-circular in shape and includes, e.g., four through holes
110 providing various options for attaching components to
mount 14c.

Roof mount 10 also acts as a wind uplift prevention
device. When functioning for this purpose alone, coupling
component 72 of FIG. 1 can be omitted.

In each method of elevating the base member, iec.,
whether a hollow base stand, tubes, or vertical flanges are
employed, the surface area of the portion of the elevating
structure covering the roof deck (corresponding to the areas
of insulation that are removed or displaced to accommodate
the elevating member) is less than the surface area of the
side of the base member facing the roof deck, ie., the
surface area of side 18b, thus limiting the amount of
insulation that is removed to accommodate the roof mount.

Roof mount 10 constitutes a solid, watertight mounting or
anchoring device for membrane roofing. It is capable of
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receiving horizontal and vertical component parts such as
safety railings or wires, attachment plates to which various
mechanical fixtures such plumbing, cooling or heating units
may be secured, or snow guard devices. Utilized without a
receiving member, the base component also constitutes an
effective prevention devise for wind uplift.

The roof mount of the invention can be used with other
types of roofing such as wood and metal roofs. For these
applications, membrane patch 13 is not needed. When
applied to a corrugated metal roof, protrusions 50 on bottom
surface 186 of base member 12 advantageously form
dimples in the metal roofing, which act to limit leakage.

Referring to FIGS. 14 and 185, a roof mount 120 for use
with roofing such as slate, tile or shingles 122, includes a
base member 124 and attachment mount 126 with integral
coupling component 128. Instead of a membrane patch, a
metal, e.g., copper, patch 130 is employed that replaces a
single shingle 122. Base member 124 includes flared pro-
trusions 132 and attachment bolts 134. Patch 130 has
through holes 136 for receiving bolts 134, and mount 126
has through holes 138 for receiving bolts 134. Nuts 140 are
threaded onto bolts 134 and tightened to secure mount 126
to base member 124. The securing of mount 126 to base
member 124 compresses patch 130 creating a substantially
leak proof compression fitting, as described above. Base
member 124 includes holes 142 which receive attachment
screws, not shown, for attaching base member 124 to the
roof surface. The various elevation means described above
can be employed with roof mount 120.

Other embodiments are within the scope of the following
claims.

What is claimed is:

1. A roof mount, comprising:

a base member including a protrusion extending from a
first surface of the base member and a centering pro-
trusion extending from a second surface of the base
member, the base member including a connecting
element,

an attachment mount defining a hollowed region for
receiving the protrusion to form a compression fitting,
wherein a substantially leak proof assembly is formed
when the attachment mount is coupled to the base
member by the connecting element with a sealing
material placed between the attachment mount and the
base member and the connecting element extends
through the sealing material, and

a spacer for extending the base member to a roof surface,
the spacer defining a hollowed region for receiving the
centering protrusion.

2. The roof mount of claim 1 wherein the connecting
element extends from a region of the base member sur-
rounded by the protrusion.

3. The roof mount of claim 1 wherein the connecting
element comprises a threaded bolt.

4. The roof mount of claim 1 wherein the base member
and the spacer define aligned through holes for receiving a
screw for attaching the base member to a roof deck.

5. The roof mount of claim 1 wherein the spacer com-
prises a hollow base stand.

6. The roof mount of claim 1 wherein the spacer com-
prises a tube.

7. The roof mount of claim 1 wherein the base member
defines a hole for receiving a screw for attaching the base
member to a roof deck.

8. The roof mount of claim 1 further comprising a
membrane patch forming the sealing material.
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9. The roof mount of claim 1 further comprising a metal
patch forming the sealing material.

10. The roof mount of claim 1 further comprising a
coupling component attachable to the attachment mount for
coupling a structure to the roof mount.

11. The roof mount of claim 13 wherein the coupling
component is configured for attachment to the attachment
mount by the connecting element.

12. The roof mount of claim 1 wherein the attachment
mount further comprises an integral coupling component for
coupling a structure to the roof mount.

13. The roof mount of claim 1, wherein the spacer has a
surface area covering a roof deck less than a surface area of
a side of the base member facing the roof deck.

14. A roof mount, comprising:

a base member including a protrusion extending from a
first surface of the base member, the base member
including a connecting element,

an attachment mount defining a hollowed region for
receiving the protrusion to form a compression fitting,
wherein a substantially leak proof assembly is formed
when the attachment mount is coupled to the base
member by the connecting element with a sealing
material placed between the attachment mount and the
base member and the connecting element extends
through the sealing material, and

a spacer for extending the base member to a roof surface,
the spacer including a hollow base stand.

15. The roof mount of claim 14 wherein the connecting
element extends from a region of the base member sur-
rounded by the protrusion.

16. The roof mount of claim 14 wherein the connecting
element comprises a threaded bolt.

17. The roof mount of claim 14 wherein the base member
and the spacer define aligned through holes for receiving a
screw for attaching the base member to a roof deck.

18. The roof mount of claim 14 wherein the base member
defines a hole for receiving a screw for attaching the base
member to a roof deck.

19. The roof mount of claim 14 further comprising a
membrane patch forming the sealing material.

20. The roof mount of claim 14 further comprising a metal
patch forming the sealing material.

21. The roof mount of claim 14 further comprising a
coupling component attachable to the attachment mount for
coupling a structure to the roof mount.

22. The roof mount of claim 21 wherein the coupling
component is configured for attachment to the attachment
mount by the connecting element.

23. The roof mount of claim 14 wherein the attachment
mount further comprises an integral coupling component for
coupling a structure to the roof mount.

24. The roof mount of claim 14 wherein the spacer has a
surface area covering a roof deck less than a surface area of
a side of the base member facing the roof deck.

25. A roof mount, comprising:

a base member including a protrusion extending from a
first surface of the base member, the base member
including a connecting element,

an attachment mount defining a hollowed region for
receiving the protrusion to form a compression fitting,
wherein a substantially leak proof assembly is formed
when the attachment mount is coupled to the base
member by the connecting element with a sealing
material placed between the attachment mount and the
base member and the connecting element extends
through the sealing material, and

a spacer for extending the base member to a roof surface,
the spacer including a tube.
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26. The roof mount of claim 25 wherein the connecting
element extends from a region of the base member sur-
rounded by the protrusion.

27. The roof mount of claim 25 wherein the connecting
element comprises a threaded bolt.

28. The roof mount of claim 25 wherein the base member
and the spacer define aligned through holes for receiving a
screw for attaching the base member to a roof deck.

29. The roof mount of claim 25 wherein the base member
defines a hole for receiving a screw for attaching the base
member to a roof deck.

30. The roof mount of claim 25 further comprising a
membrane patch forming the sealing material.

31. The roof mount of claim 25 further comprising a metal
patch forming the sealing material.

32. The roof mount of claim 25 further comprising a
coupling component attachable to the attachment mount for
coupling a structure to the roof mount.

33. The roof mount of claim 32 wherein the coupling
component is configured for attachment to the attachment
mount by the connecting element.

34. The roof mount of claim 25 wherein the attachment
mount further comprises an integral coupling component for
coupling a structure to the roof mount.

35. The roof mount of claim 25 wherein the spacer has a
surface area covering a roof deck less than a surface area of
a side of the base member facing the roof deck.

36. A roof mount, comprising:

a base member including a protrusion extending from a
first surface of the base member, the base member
including a connecting element,

an attachment mount defining a hollowed region for
receiving the protrusion to form a compression fitting,
wherein a substantially leak proof assembly is formed
when the attachment mount is coupled to the base
member by the connecting element with a sealing
material placed between the attachment mount and the
base member and the connecting element extends
through the sealing material, and

a spacer for extending the base member to a roof surface,
the spacer including a side wall of the base member.

37. The roof mount of claim 36 wherein the connecting
element extends from a region of the base member sur-
rounded by the protrusion.

38. The roof mount of claim 36 wherein the connecting
element comprises a threaded bolt.

39. The roof mount of claim 36 wherein the base member
and the spacer define aligned through holes for receiving a
screw for attaching the base member to a roof deck.

40. The roof mount of claim 36 wherein the base member
defines a hole for receiving screw for attaching the base
member to a roof deck.

41. The roof mount of claim 36 further comprising a
membrane patch forming the sealing material.

42. The roof mount of claim 36 further comprising a metal
patch forming the sealing material.

43. The roof mount of claim 36 further comprising a
coupling component attachable to the attachment mount for
coupling a structure to the roof mount.

44. The roof mount of claim 43 wherein the coupling
component is configured for attachment to the attachment
mount by the connecting element.

45. The roof mount of claim 36 wherein the attachment
mount further comprises an integral coupling component for
coupling a structure to the roof mount.

46. The roof mount of claim 36 wherein the spacer has a
surface area covering a roof deck less than a surface area of
a side of the base member facing the roof deck.
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