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AERODYNAMICALLY STABLE ROOF SYSTEM AND BALLAST BLOCKS

ABSTRACT OF THE DISCLOSURE

A protected-membrane roof paving system (10) and blocks (12) for use
therein. Rectangular ballast blocks (12) are laid in rows. The blocks (12) have

channels providing for drainage and equalization of air pressure above and below

the blocks (12) under adverse wind conditions.
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Aerodynamicaily Stable Roof System and Ballast Blocks

. Field of the Invention

The present invention relates generally to roof
paving systems, and more particularly it relates to an
improved protected-membrane roof system which is

aerodynamically stable in unusual wind conditions and to

ballast blocks for use in such systemn.

Background of the Invention

Recent developments in roof paver technology have
resulted in the introduction of single-ply protected -
membrane roof systems which are especially suitable for
low-sloped roofs and decks. They ﬁsually include a
single-ply water-impermeable membrane, with or without
thermal insulation layers, held in place and protected
from the elements by ballast systems of various types and

configurations. Basic systems include loose-laid well -

rounded stones such as river gravel, standard paving

blocks, composite tongue—-and—-groove board, and
lightweight interlocking ballast blocks. In general,
ballast systems are often the preferred system of choice
in areas where exposure to high wind conditions may be
anticipated becausé they are capable of withstanding
greater wind velocities than conventional built-up
roofing systems. Studies have also shown that ballast
systems which utilize interlocking blocks perform even
better under adverse (strong) wind conditions than non--

interlocking ballast systems.
The interlocking blocks are usually extruded or

pre—cast concrete of flat rectangular shape laid over a

roof membrane in a contiguous grid pattern. However,

even this construction does not assure dislodgement of

the ballast blocks under certain weather conditions.




CA 02208702 1997-06-25

WO 96/21068 PCT/US94/14995

10

15

20

25

30

35

2

High velocity winds, such as of hurricane-force, passing
over irregular or critical roof locations may induce an
aerodynamic pressure differential across the blocks to
1ift them out of place. Instead of simply making ballast
blockes heavier and the roof supports stronger, various
designs have evolved for resisting the lifting force,
such as the aforementioned lightwelght ballast blocks
secured to each other by interlocking edges. However,
despite these design efforts, the net upward aerodynamic
loading acting on the ballast blocks may 1lift them into
the airstream like flying missiles and endanger people
and other sﬁfuctures in the viciniﬁy as well as expose
the underlying roof membrane and substructure to damage.

In U.S. Patent No. 5,377,468, there is disclosed an
improved aerodynamically stable ballast block and rootf
system providing several features. These features
include positive interlocking of the blocks, and complete
protection of the roof membrane from ultra-violet
radiation. The blocks and system are suited for use in a
wide range of geographical areas subject to a wide range
of atmospheric conditions.

There may be conditions and applications in which
less than all of the advantages of the patented blocks

"would be required.

For instance, in regions where ultra-violet
radiation on the roof membrane is of less concern, block
vents which do not provide a labyrinthine flow path
across the blocks may be utilized. In other situations,
where less than a continuous interlock is adequate, the
blocks may be provided with other edge structures which
operatively engage one another to resist lifting. The
present invention provides blocks and a roof system

intended to address these conditions.
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Summary of the Invention

With the foregoing in mind, the present invention
seeks to provide a roof paver system and ballast blocks
designed and laid to resist lifting out of place under
unusual wind conditions. Further, the invention seeks
to provide roof ballast blocks which are suitable for
use with adjacent blocks of like construction in a
manner that permits air to flow freely between the
topsides and bottom-sides of blocks upon exposure to
aerodynamically-induced reductions in air pressure above
the blocks.

Further still, the invention seeks to provide
ballast blocks which form channels for both equalizing
air pressure above and below the laid blocks and
permitting fluids to pass through.

St1ll further, the invention seeks to provide a
roof construction having a unique arrangement of ballast
blocks which resists failure due to aerodynamic lift
induced by unusual wind conditions and which resists
deterioration due to freeze-thaw cycles.

Yet further, the invention seeks to provide
prefabricated ballast blocks which are lightweight,
resistant to breakage in handling, can be manufactured
at low cost, and which are relatively easy to install.

Briefly, these and other aspects of the invention
are accomplished by providing novel ballast blocks which
are preferably laid in a staggered pattern over a roof
membrane. Each block is defined by generally parallel
flat top and bottom sides and peripheral edge faces. 1In
some of the embodiments, the edge faces opposite each
other have, respectively, a projecting tongue and a

complementary groove for interlocking with corresponding




CA 02208702 1997-06-25

WO 36/21068 PCT/US94/14995

10

15

20

25

30

35

4

tongues and grooves of edge faces of adjacent blocks. In
other embodiments the edge faces are beveled and overlap
to operatively engage one another. In still other
embodiments, adjacent blocks have substantially vertical
edge faces which abut, or are in closely-spaced relation,
thereby operatively locking the blocks in place.

In one preferred embodiment, the remaining pair of
edge faces has a flat surface perpendicular to the top
and bottom sides of the block, and its other opposite
edge face has a longitudinal groove and upper and lower
recesses opening into the groove from the topside and
bottomside at spaced intervals. In a plane perpendicular
to the top and bottom sides on the block, the recesses on
one side of the grcocove are offset from the recesses on
the other side to form with the groove a series of
labyrinthine channels between the top and bottom sides of
the block when abutted with the flat edge of an adjacent
block. In further other embodiments channels are formed
either across selected edge faces or within the body of
each block.

In some of the embodiments, ribs project from the
bottom side of the block to provide feet for defining a
chamber between the underside of the block and the roof

membrane. The channels enable water to drain to a

gutter, downspout or similar discharge means
communicating with the chamber beneath the blocks. The
cﬁannels provide drainage while equalizing across the top
and bottom sides of the blocks any differential air

pressure caused by aerodynamic forces.
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Brief Description of the Drawings

For a better understanding of these ang other

objects, features and advantages of the invention,

wherein:

FIG. 1 represents an aerial view of a building with
a roof paver system with ballast blocks according to the
invention;

FI1G. 2 represents a plan view of one embodiment of
ballast blocks in a section of the roof paver system of
FIG. 1;

FIG. 3 is an elevation view of the roof paver system
taken along the line 3-3 of FIG. 2;

FIG. 4 1s an elevation view of an alternate
embodiment of the roof paver system taken along the 1line
4-4 of FIG. 2;

FIG. 5 is an elevation view of the roof paver system
taken along the line 5-5 of FIG. 2;

‘ FIG. 6 1s an isometric view from below one
embodiment of a ballast block;

FIG. 7 1is an isometric view from above of an
alternate embodiment of a ballast block;

FIG. 8 1s an-isometric view from below a second
alternate embodiment of a ballast block;

~ FIG. 9 is an isometric view from above a third
alternate embodiment of a ballast block:

FIG. 10 1s a side elevational view of the ballast
block of FIG. 6 having angled channels;

FIG. 11 1s an isometric view from above a fourth

- alternate embodiment of a ballast block;

FIG. 12 1s a side elevational view of the ballast
block of FIG. 6 having vertical channels;



CA 02208702 1997-06-25

WO 96/2:11068 - PCT/US94/14995

10

15

20

25

30

35

6

FIG. 13 and 14 are isometric wviews of another
preferired embodiment;

FIG. 15 and 16 are 1l1sometric views of a still
further preferred embodiment; and

FIG. 17-20 are plan views illustrating alternate
block layout patterns.

Description of the Preferred Embodiments

Referring now to the drawings, FIG. 1 illustrates a
protected-membrane roocf system 10 of the present
invention installed on the roof of a high-rise building.
Such a building is particularly prone to being exposed to
high velocity winds tending to l1lift conventional roof
ballast blocks. The present invention overcomes the
proclivity of conventional blocks to be aerodynamically
unstable under high wind conditions by providing a unigue
means for equalizing air pressure across the blocks.

As best illustrated in FIG. 2, the roof ballast
system 10 comprises ballast blocks 12 which are
preferably laid in like orientation in contiguous rows
with the blocks in each row staggered laterally in

side-by-side relation with blocks in adjacent rows. The

‘ends of rows with insufficient space for a full-size

block, such as at roof parapet P, are accommodated by a
narrowed block 12a. Damaged blocks in an existing
installation can be replaced, as shown, with
complementary half blocks 12b and 12c, as will be
discussed.

Referring now to FIGs. 3 and 4, a conventional
multi-component roof system which may include a
water-impermeable membrane M, such as single-ply PVC
sheet, insulation I, and a water proofing layer W. Other

conventional multi-component roofing systems are

contemplated for use with the roof ballast system of the
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invention, depending on design requirements, such as
conditions of use, building codes, etc.
Referring generally to FIGs. 6 through 12, each

The block 12 is formed of concrete to have flat top and
bottom sides 16 and 18, opposed widthwise edge faces 20
and 22, and opposed lengthwise edge faces 24 and 26.

In each embodiment of block 12, at least two of the
edge faces interact with adjacent blocks in some manner.
For instance, FIG. 7 illustrates a block 12 having a
tapered groove 28 formed along the full length of the
widthwise face 20 corresponding in width and depth to a
tapered tongue 30 extending along the full length of
widthwise face 22. The blocks 12 of FIG. 7 in adjacent
rows interlock at their complementary tongue and groove
edge faces 20 and 22. The Staggered relationship of
blocks 12 in adjacent rows assures that an edge face 20
or 22 of each block 12 overlaps interlocking edge faces
22 or 20, respectively, of two blocks 12 in the adjacent
row. 'Hence, the laid blocks 12 interact with one another
Lo resist usual lifting forces.

Another embodiment of a block 12 having edge face
interaction is illustrated in FIGs. 6 and 8. Widthwise
edge faces 20 and 22 are substantially vertical and are
held in place by laterally abutting adjacent blocks.
Depending on the thickness of the blocks, they may be
separated slightly along their edges, with operative

to secure them together permanently. See FIG. 5.
A further embodiment of a block 12 having edge face
interaction is illustrated in FIGs. o© and 11. In this

that they overlap with adjacent block widthwise edge
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faces to effect operative engagement by means of a

~shiplap configuration. However, other overlapping

configurations can be utilized to provide the desired
partial interlock. See FIGs. 3, 9 and 11.

In each embodiment of block 12, air and water
channels are provided with means to effect equalization
of alr pressure above and below laid blocks to resist
aerodynamic lift induced by wind conditions.

For instance, FIGs. 3, 8, 9 and 13-16 illustrate a
block 12 having one form of means that provides desirable
air and water channels. Block edge faces 24 and 26 are
generally flat in a plane perpendicular to top and bottom
sides 16 and 18, with lengthwise-extending face 24
including a groove 32 extending along the full length
thereof. Upper and lower recesses 34a and 34b,
respectively, are provided in the block edge face 24 at
spaced intervals along its length. The recesses 34a and

34b extend completely between groove 32 and top and
bottom sides 16 and 18, respectively of the block 12. In

a plane perpendicular to sides 16 and 18, upper recesses
34a are offset from lower recesses 34D, preferably by
half the distance between adjacent recesses. Thus, with
edge faces 24 and 26 of adjacent blocks 12 abutted as
shown in FIG. 2, a labyrinthine channel is formed across
edge face 24. The number, size, shape and location of
recesses 34a and 34b can be modified as desired.

Other embodiments of a block 12 having a different
means to provide air and water channels is shown in FIGs.
6, 7, 10 through 12. In these embodiments, channels 50
are provided across the thickness of the block. The
channels 50 may extend perpendicular to the top and
bottom sides as shown in FIG. 12, or they may be inclined
relative to the top and bottom sides as shown in FIG. 10.
They may extend through the body of the block, i.e.
within 1ts perimeter, or they may be located at selected
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edges. The channels 50 may be circular in cross-section,
square, or of other cross-section. When circular, and
extending directly across the body of the block, the
channels 50 form circular apertures in fhe top and bottom
sides of the block. When the channels are circular, and
they extend at an angle across the block, they form
elliptical apertures in the top and bottom sides of the
block.

Inclined channels provide the advantage of
protecting the membrane from ultra~violeﬁ radiation
except at extremely low sun angles, but at such angles,
the ultra-violet radiation is low anyway. The straight-
across channels can provide substantially complete ultra-
violet protection, if made small enough in cross-section
relative to the thickness of the block. In such event,
only direct overhead sunlight, occurring briefly during
the day, can strike the roof membrane. The number and
size of channels, and the shape of apertures, may be
varied to accomplish these goals.

The blocks as depicted in the drawings and as
deséribed above, may utilize any combination- of block
interface means and block channel means. However, all
block configurations include leg means for defining a

‘"chamber below the block.

In order to space the bottom side 18 of block 12
from the underlying support surface, parallel spaced
ribs, or legs, 36 extend from edge face 26 toward edge
face 24 a distance slightly less than the distance
between edge faces 26 and 24. Ribs 36 thereby provide
for blocks 12 a series of feet that form communicating
spaces between bottom side 18 of each block 12 and roof

membrane M and form a chamber C under each block for

sub-block drainage. Although the ribs 36 are continuous
in the illustrated embodiment, they need not be.

Moreover, ribs of other configurations may be utilized
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provided that the desired spacing and fluid flow

functions are maintained.

The course of water drainage and airflow in the
channel formed across edge face 24 by the combination of
5 recesses 34a and 34b, grooves 32, and the chamber C
between the undersides of the blocks 12 and membrane M,
are best illustrated by the arrows A in FIG. 3. With
adjacent blocks 12 supported on membrane M, and the flat
edge face 26 of one block 12 abutting grobved edge face

10 24 of an adjacent block 12, water will drain from the

topside of the blocks 12 through to chamber C above
membrane M while providing continuous ventilation in the
chambers C under the blocks 12 for minimizing any
aerodynamically induced pressure differential between the
15 top and bottom sides of the blocks. Alternatively, the
continuous ventilation between the topside of the block
and the chamber can be accomplished with channels 50
formed directly in the body of each block as previously
described. Thus, regardless of which design is utilized,
20 when installed in the manner illustrated in FIG. 1, the
blocks 12 provide an aerodynamically stable roof paving
system.

The present invention enables damaged blocks to be
replaced readily. To this end, blocks which become
25 damaged after being laid in place can be easily broken
out and replaced by sectional replacement blocks 12b and
125 without losing system integrity. As best seen in
FIGs. 2 and 5, each of the replacement block sections 12b
and 12c 1is dimensioned lengthwise slightly less than half

30 the distance between edge faces 20 and 22 of full block

12. Complementary edge faces 38 and 40 in blocks 12b and
l2c, respectively, interlock respectively with edge faces
22 and 20 of blocks 12 in adjacent rows. This is true
whether tongue and groove, beveled, or flat edge sides

35 are used. Beveled edge faces 42 and 44, opposlite faces
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38 and 40, provide mutual clearance during installation
of the block sections and provide a groove across their
faces when installed to receive adhesive 46 to insure
positive retention. The edge faces need not be beveled
to receive adhesive 46 as 1llustrated, but*may be
parallel or of some other configuration sufficient to
provide installation clearance and to receive adhesive.
By way of example; and not by way of limitation, a
preferred block 12 is rectangular in plan and has a
lengthwise dimension of about 18 inches, a widthwise
dimension of about 12 inches, and an overall thickness,
excluding ribs, or legs, of about 1 1/4 inches. The ribs
have a height of about 1/4 inch. One embodiment has a
center rib footprint of 7 1/2 inches and two side rib
footprints of 1 inch. The recesses forming the channels
in the block edges, extend inwardly approximately 3/8
inch, and can have varying lengths of about 1 to 2
inches. The upper and lower edge recesses can be spaced
apart at varying distances, for instance, about 1 to 3
lnches. Preferably, the edges of the blocks are beveled
as 1lllustrated to resist breakage in handling. As
described heretofore, the channels formed in the body of

the block can be of various sizes and shapes. The

"1llustrated block 12 is molded of conventional roof

béllast block concrete construction. It preferably has a
welght in a range of 10 to 25 pounds, and a density of 60
to 150 pounds per cubic foot.

While preferred blocks in the illustrated
embodiments have the aforementioned specific dimensional
and other characteristics, some variations are possible.
For instance, if all of the advantages of a labyrinthine
channel are not reguired, the edge recesses may simply
extend across the edge of the block from its topside to

its bottomside. The plan configuration could be varied

from rectangular to square, or perhaps to other geometric
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configurations, provided the desired operatively
engageaole adge channels,. and sub-block spacing legs are
included to maintain the desired aerodynamic stability.

From wind tunnel tests, it has been determined that
rib heights on the ballast blocks significantly affect
performance of the ballast block system to resist wind
l1ift. Therefore, in the best-mode embodiment, the ribs
36 should have heights of about 1/4 inch. This height
allows adeéuate drainage of water while provigding

sufficient equalization of air pressure across the top
and bottom sides of the ballast block system to provide

the desired aerodynamic stability. In regions of low
rainfall, where less drainage beneath the blocks would be
satisfactory, the height of the ribs may be reduced to a
height significantly less than % inch or blocks without
ribs can be used.

Further variations in block structure are possible
when less than severe wind conditions are anticipated.
Contemplated variations which are not shown in the
drawings include a block having interlocking means
without leg or channel means. Likewise, blocks having
just leg means or just channel means are also
contemplated. Alternatively, blocks having just
intérlocking and leg means, or just interlocking and
channel means, or just leg and channel means are
possible.

There are preferred layout patterns for the blocks.
For instance, as best seen in FIG. 17, a very desirable
staggered layout pattern such as illustrated in FIG. 1 is
shown. FIG. 18 1llustrates a so-called aligned pattern
which can be utilized where anticipated wind conditions
are less severe than such as would make the staggered
layout pattern of FIG. 17 desirable. FIGs. 19 and 20

illustrate other staggered layout patterns which . are

preferred for wind conditions that are more severe than
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such as would make the layout pattern of FIG. 17

desirable. In these figures, the letter "E" indicates

" the location of the plain edge of the block, and the

letter "T" 1ndicates the location of tﬁeltongue on blocks
having mating tongues and grooves. In all layout
patterns some stability advantage has been found when the
perimeter, or parapet, wall is provided with flashing.

It is also desirable, under certain conditions, to secure
the corner blocks by appropriate fasteners.

Some of the many advantages of the invention should
now be readily apparent. For instance, the ballast
blocks cooperate with one another to provide an
aerodynamically-stable roof system particularly suited
for use 1in unusual wind conditions. This is accomplished
by arranging ballast blocks in a row and allowing air and
‘Géiég_tg_giégfgétéééﬁ 6f.throﬁgh the blocks to
accommodate any sudden reduction in the air pressure

above the blocks that would have a tendency to lift the

blocks. The ballast blocks afford a unigque roof

construction which substantially reduces the effect of
aerodynamic lift induced by high wind conditions across
the blocks. The blocks are lightweight, inexpensive to
manufacture, and relatively easy to install or replace if

i théy become damaged.

It will be understood, of course, that various
changes in the details, materials, steps and arrangement
of parts, which have been herein described and
i1llustrated in order to explain the nature of the
invention may be made by those skilled in the art within
the spirit and scope of the invention as expressed in the

appended claims.
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Claims

1. An aerodynamicaliy stable roof ballast system
(10) for protecting a membrane type roof,s said system
(10) comprising a plurality of blocks (12) superposed on
sald roof in latefél relation, each of said blocks (12)
having a body with a top side (16), a bottom side (18)
and leg means (36) for spacing said bottom side (18) from
said roof to define a chamber therebetween, each block
(12) also having channel means providing fluid
communication between said block top side (16) and said
chamber for enabling any aerodynamically induced pressure
differential across said blocks (12) to be equalized
while permitting fluid to drain through said blocks (12)
to said chamber above said roof, whereby the ballast
system (10) is aerodynamically stable in unusual wind
conditions.

2. The aerodynamically stable roof ballast systen
(10) according to claim 1, wherein said channel means is
provided at selected locations (24, 26) between laterally
abutting blocks (12).

3. The aerodynamically stable roof ballast systemn
(10) according to -claim 2, wherein said channel means
includes means (32, 34a, 34b) forming a plurality of
labyrinth side channels disposed between adjacent blocks
(12) at said selected locations.

4. The aerodynamically stable roof ballast system
(10) according to claim 1, wherein said channel means
(50) is provided at selected locations within said body
of each said block (12).
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5. The aerodynamically stable roof ballast system
(10) accordlng to claim 4 wvherein said channel means
(50) extends at an angle between saild t0p side (16) and
said bottom side (18) and provides in said top side (16)
an aperture that is vertically offset from an aperture it

provides in said bottom side (18).

6. The aerodynamically stable roof ballast system
(10) according to claim 4, wherein said channel means
(50) extends directly across said block between its
topside (16) and its bottomside (18).

7. An éerodynamically stable roof ballast system
(10) for protecting a membrane type roof, said system
(10) comprising a plurality of blocks (12) superposed on
said roof in lateral relation, each of said blocks (12)
having a body with a top side (16), a bottom side (18),
and leg means (36) for spdcing said bottom side (18) from
said roof to define a chamber therebetween, each block
"(12) having selected edge faces (20, 22) with
complementary means for operatively engaging adjacent
blocks (12), each block (12) also having channel means
providing fluid communication between said block top side
(16) and said chamber for enabling any aerodynamicalily
induced pressure differential across said blocks (12) to
be equalized while permitting fluid to drain through
blocks (12) to said chamber above said roof, whereby the
ballast system (10) 1s aerodynamically stable in unusual

wind conditions.
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8. The aerodynamically stable roof ballast system
(10) according to claim 7, wherein said complementary
means includes parallel eage faces on opposite side edges
(20, 22) of said block (12) for operatively engaging like
surfaces on adjacent blocks (12).

9. The aerodynamically stable roof ballast systenmn
(10) according to claim 8, wherein said parallel edge
faces are beveled relative to one of said edge faces.

10. The aerodynamically stable roof ballast system
(10) according to claim 9, where one of said edge faces
(20) intersects said top side (16) at an aCute angle and
another parallel one of said edge faces (22) intersects
said bottom side (18) at the same acute angle.

11. The aerodynamically stable roof ballast system
(10) according to claim 7, wherein said complementary
edge faces are provided by mating tongues (30) and
grooves (28).

12. The aerodynamically stable roof ballast system
(10) according to claim 7, wherein said channel means are
provided in at least a selected one of said edge facés
(24).

13. The aerodynamically stable roof ballast system
(10) according to claim 7, wherein said channel means
(50) are provided in said block body.

14. The aerodynamically stable roof ballast system
(10) for protecting a membrane type roof, said systemn
(10) comprising a plurality of blocks (12) superposed on
said roof, each of said blocks (12) having a body with a
top side (16), a bottom side (18), and leg means (36) for
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spacing said bottom side (18) from said roof to define a
chanber therebetween, each block (12) having selected
edge faces (20, 22) with‘complementary means for
operatively engaging adjacent blocks (12), each block
(12) also having channel means (50) located within each
said block (12) providing fluid communication between
said block top side (16) and said chamber for enabling
any aerodynamically induced pressure differential to
cross said interlocked blocks "(12)' to be equalized while
permitting fluid to drain through said interlocked blocks
(12) through said chamber above said roof, whereby the
ballast system (10) is aerodynamically stable in unusual
wind conditions.

15. The aerodynamically stable roof ballast systen
(10) according to claim 14, wherein said means for
operatively engaging adjacent blocks includes a tongue
(30) on one block (12) adapted to engage a complementary
groove (28) on a laterally adjacent block (12).

16. The aerodynamically stable roof ballast system
(10) according to claim 14, -wherein said face (20, 22)
extends perpendicular to the plane of said top side (16).

17. The aerodynamically stable roof ballast system
(10) accofding to cl'aim 14, wherein said face (20, 22) is
beveled.

18. A ballast block (12) assembly with

blocks (12) of like construction to form an
aerodynamically stable roof ballast system (10), the
ballast block (12) having a body with a top side (16), a
bottom side (18) and leg means (36) for supporting said
bottom side (18) above an underlying roof structure, said
block (12) having peripheral edges (20, 2.2', 24, 26)
extending between saild top side (16) and said bottom side
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(18), at least a selected one (24) of said peripheral
edges (20, 22, -24, 26) having formed therein at least one
. channel providing fluid communication between said top
side (16) and said bottom side (18) of said block (12) at
said selected edge (24), whereby whep the blocks (12) are
laid upon a roof in lateral abutting relation, the
channel in the block edge (24) accommodates
aerodynamically induced forces tending to lift the blocks
- (12) by equalizing air pressure on opposite sides of the
block (12).
19. A ballast block (12) assembly with

blocks (12) of like construction to form an
aerodynamically stable roof ballast system (10), the
ballast block (12) having a body with a top side (16), a
bottom side (18), and leg means (36) for supporting said
bottom side (18) above an underlying roof structure, said
block (12) having peripheral edges (20, 22, 24, 26)
extending between said top side (16) and said bottom side
(18), at least a selected one (24) of said peripheral
edges (20, 22, 24, 26) having formed therein at least one
channel providing fluid communication between said top
side (16) and said bottom Side (18) of said block (12) at
said selected edge (24), selected other peripheral edges
(20, 22) of said block (12) having complementary means
adapted to overlap laterally with an adjacent block'(lZ)
of like construction, whereby when the blocks (12) are
laid upon a roof in lateral abutting relation, the
channel in the block edge (24) accommodates
aerodynamically induced forces tending to lift the blocks
(12) by equalizing air pressure on opposite sides of the
block (12).



CA 02208702 2005-09-02

19

20. A ballast block (12) assembly with
blocks (12) of like construction to form an
aerodynamically stable roof ballast system (10), the
ballast block (12) having a body with a top side (16)
and a bottom side (18) with leg means (36) for
supporting said bottom side (18) above a

underlying roof structure, said block body
having formed therein at least one channel (50) providing

fluid communication between said top side (16) and said
bottom side (18) of said block (12), whereby when the
blocks (12) are laid upon a roof in laterally abutting
relation, said at least one channel (50) in said block
body accommodates aerodynamically induced forces tending
to 1lift the block (12) by equalizing air pressure on
opposité sides of the block (12).

21. The ballast block (12) according to claim 20,
wherein said at least one channel (50) defines an
aperture on saild top side (16) and said bottom side (18),
wherein said top side aperture is vertically offset from
sald bottom side aperture, and said channel (50) connects
said apertures.

22. The ballast block '({'12) according to claim 20,
wherein said channel (50) extends across the thickness of

‘sald block (12) and top side aperture and said botton
side aperture are- aligned vertically. |

23. The ballast block (12) according to claim 20,
wherein said channel (50) extends through said block (12)
at an angle with top side aperture being offset from said
bottom side aperture.

24 . A ballast block (12) assembly with
blocks (12) of like construction to form an an

aerodynamically stable roof ballast system (10), the
ballast block (12) having a body with a top side (16), a

bottom side (18) and leg means (36) for supporting said
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bottom side (18) above an underlying roof structure, said
body having formed therein at least one channel (50)

providing fluid communication between said top side (16)
and said bottom side (18) of said block (12), said block
(12) having peripheral edges (20, 22, 24, 26) extending
between said top side (16) and said bottom side (18), at
least a selected one (20, 22) of said peripheral edges
(20, 22, 24, 26) having complementary means adapted to
overlap laﬁerally with an adjécent block (12) of 1ike
construction, whereby when the blocks (12) are laid upon
a roof in laterally abutting relation, said at least one
channel (50) in said block body accommodates
aerodynamically induced forces tending to l1ift the block

(12) by equalizing air pressure on opposite sides of the
block (12).

25. The ballast block (12) according to claim 24,
wherein said at least one channel (50) defines an
aperture in said top side (16) and said bottom side (18),
and wherein said top side aperture is vertically offset
from side bottom side aperture.

26. A ballast block (12) assembly with
blocks (12) of like construction to form an

aerodynamically stable roof ballast system (10), the
ballast block (12) having a body with a top side (16), a

bottom side (18), and leg means (36) for supporting said
bottom side (18) above an underlying roof structure, said
block (12) having peripheral edges (20, 22, 24, 26)
extending between said top side (16) and said bottom side
(18), said body having formed therein at least one
channel (50) providing fluid communication between said
top side (16) and said bottom side (18) of said block
(12), at least a selected one (20, 22) of said peripheral
edges (20, 22, 24, 26) of said block (12) having

complementary matingly engageable means adapted to
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interlock laterally with an adjacent block (12) of like
congtruction, whereby when the blocks (12) are laid upon

a roof in laterally interlocked abutting relation, said
at least one channel (50) in said block body accommodates

aerodynamically induced forces tending to lift the blocks

(12) by equalizing air pressure on opposite sides of the

block (12).

27. The ballast block (12) according to claim 26,
wherein said at least one channel (50) defines an
aperture in said top side (16) and said bottom side (18),

and wherein said top side aperture is vertically offset

from said bottom side aperture.

28. The ballast block (12) according to claim 26,
wherein said at least one channel (50) defines a recess

in a side edge of said block (12).

29. An aerodynamically stable roof ballast system
(L0) for protecting a membrane type roof, said system
(10) comprising a plurality of blocks (12) superposed on
said roof in lateral relation, each of said blocks (12)
having a topside (16) and bottomside (18), each block

(12) having selected edge faces (20, 22) with

complementary means for interlocking with adjacent blocks
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(12) ; said complementary interlocking means including a
tonque (30) extending along one edge (22) of said block
(12) and a groove (28) extending along another edge (20)
of said block (12) opposite said tongue (30); each of
sald blocks (12) having channel means providing fluid
communication between said top side (16) and said
bottomside (18) for enabling any aerodynamically induced
pressure differential across said blocks (12) to be

equalized.

30. An aerodynamically stable roof ballast system
(10) for protecting a membrane type roof, said system
(10) comprising a plurality of blocks (12) superposed on
said roof in lateral relation, each of said blocks (12)
having a body with a topside (16) and bottomside (18),
each block (12) having channel means providing fluid
communication between said topside (16) and said
bottomside (18) for enabling any aerodynamically induced
pressure differential across said blocks (12) to be

equalized.
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31. The aerodynamically stable roof ballast system
(10) according to claim 30, wherein said channel means is
provided at selected locations (24) between laterally
abutting blocks (12).

32. The aerodynamically stable roof ballast system
(10) according to claim 31, wherein said channel means
includes means (32, 34a, 34b) forming a plurality of

labyrinth side channels disposed between adjacent blocks
(12) at said selected locations (24).

33. The aerodynamically stabie roof ballast system
(10) according to claim 30, wherein said channel means
(50) is provided in said body with at least one aperture

on said topside (16) and at least one aperture on sald
bottomside (18).
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