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BOARDS COMPRISING AN ARRAY OF
MARKS TO FACILITATE ATTACHMENT

along a ?rst imaginary line; a second array of marks disposed
along a second imaginary line, said ?rst and second imagi
nary lines being spaced a ?rst predetermined distance apart;
and a third array of marks disposed along a third imaginary
line, said ?rst and third imaginary lines being spaced a second

CROSS-REFERENCE TO RELATED
APPLICATIONS

predetermined distance apart; Whereby the ?rst array of
This is a continuation ofU.S. application Ser. No. 10/012,
918, ?led Oct. 30, 2001, now US. Pat. No. 7,150,128, the
content of Which is incorporated herein by reference in its

marks, the second array of marks, and the third array of marks
may be used to de?ne points that are useful for connecting the
board to the structure.

entirety for all purposes.
BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

BACKGROUND OF THE INVENTION

The foregoing summary, as Well as the folloWing detailed

Wood boards or sheets, typically made from Wood com

posite products like plyWood or oriented strand board, are

description of preferred embodiments of the invention, Will

common construction materials in commercial, industrial and

be better understood When read in conjunction With the

residential buildings. During construction, these boards are

appended draWings. For the purpose of illustrating the inven

placed over and fastened to an underlying supporting frame to
form the Wall, roof or ?oor of the building.
While this method of construction is an improvement over
other construction techniques, it could nonetheless be made
more e?icient. A principal drawback to this construction
method is that When a Worker places the board over the frame,
the frame is no longer visible. Thus, in order to fasten or attach
the board to the supporting frame it is necessary to add an

tion, there is shoWn in the draWings embodiments Which are

presently preferred. It should be understood, hoWever, that the
20

same reference numerals are used to indicate the same ele

25

additional step of measuring and marking positions on the
board to align the placement of fasteners (e. g., nails or
screWs) so that they are directed through the board and into

the underlying supporting frame. This additional measuring
and marking step is problematic not only because of the time

invention is not limited to the precise arrangements and
instrumentalities shoWn in the draWings. In the ?gures, the

30

ments of each of the illustrated boards.
FIG. 1 is a top plan vieW of a board prepared according to
a ?rst embodiment of the present invention;
FIG. 2 is a top plan vieW of a board prepared according to
a second embodiment of the present invention;
FIG. 3 is a top plan vieW of a board prepared according to
a third embodiment of the present invention; and
FIG. 4 is a partial top plan vieW of a board prepared accord

ing to the third embodiment of the present invention.

it takes, but also because measurement errors may cause the

fasteners to be misaligned and fail to contact the frame. Mis
DETAILED DESCRIPTION OF THE INVENTION

aligned fasteners not only decrease construction e?iciency
because they require that the misaligned fasteners be removed
and neW fasteners inserted, but also could undermine struc
tural integrity if the Worker is unaWare of the error or ignores
it.

35

cellulose ?bers bonded together by lignin polymer.
By “Wood composite material” it is meant a composite

To address this problem, boards have previously been
manufactured With patterns on their surface to indicate the
dimensions of the board and to indicate to Workers using these

As used herein, “Wood” is intended to mean a cellular

structure, having cell Walls composed of cellulose and hemi
material that comprises Wood and one or more other addi
40

tives, such as adhesives or Waxes. Non-limiting examples of

boards the appropriate places for cutting and mounting the
Wood boards during construction projects. HoWever, these

Wood composite materials include oriented strand board

patterns are typically in the form of a complicated and poten

density ?berboard, plyWood, ag?ber boards, boards that are a

(“OSB”), Waferboard, particle board, chipboard, medium

tially confusing series of grids formed by a series of intersect
ing lines as Well as other reference indicia. While these com

composite of strands and ply veneers, and boards that are a
45

“strands”, and “Wafers” are considered equivalent to one
another and are used interchangeably. A non-exclusive

plicated patterns alloW the boards to be used in a Wide variety

of building and construction applications they also require

description of Wood composite materials may be found in the
Supplement Volume to the Kirk-Rothmer Encyclopedia of

more time and effort by an installer to use.

Given the foregoing, there is a continuing need to develop
a board comprising a pattern that may be used in many dif

composite of ag?ber and strands. As used herein, “?akes”,

50

Chemical Technology, pp 765-810, 6”’ Edition.

ferent construction applications, While also facilitating the

All parts, percentages and ratios used herein are expressed

quick attachment of the board to structural frames Without the

by Weight unless otherWise speci?ed. All documents cited

expenditure of considerable time and effort by the installer.

herein are incorporated by reference.
The folloWing describes preferred embodiments of the
present invention Which provides a board or panel, preferably

SUMMARY OF THE INVENTION

55

made from a Wood or Wood composite material and suitable
for use in residential and commercial building construction as

Brie?y, the invention provides a board that includes a pat

Well as by industrial, and original equipment manufacturers.

tern to facilitate attachment of the board to a structure, the

pattern comprising a ?rst array of marks disposed along a ?rst
imaginary line; and a second array of marks disposed along a

60

second imaginary line, said ?rst and second imaginary lines

This board or panel has a pattern that makes it possible to
rapidly attach the panel to a supporting frame structure as part
of the construction of a roof, ?oor or Wall by eliminating the

being spaced a ?rst predetermined distance apart; and a third
array of marks disposed along a third imaginary line, said ?rst

need for additional steps of measuring and marking.

and third imaginary lines being spaced a second predeter
mined distance apart.

to a ?rst embodiment of the present invention. The board 5 is

As shoWn in FIG. 1, there is a board 5 prepared according

The invention also provides a board for forming a structure

in a rectangular shape de?ned by tWo parallel longitudinal
edges 16 and tWo parallel transverse edges 18. HoWever,

including a pattern comprising a ?rst array of marks disposed

boards prepared according to the present invention may be in

65
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a variety of other shapes, such as squares, triangles, etc. Nor

imaginary lines 40, 52 being spaced a sixth predetermined

is it necessary that edges always be parallel, rather the edges

distance apart 41. These ?rst seven arrays are found in the ?rst

may be scalloped, have a sinusoidal form or some other form.

half of the marking surface 22 of the board 5. The second half
of the board 5 has mirror symmetry With the ?rst half, the
mirror being set upon the seventh imaginary line 52. In FIGS.
1-3, the fourth predetermined distance is about 32 inches

The board 5 may be used in a variety of different applica
tions, but it is envisioned that the board 5 Will be attached to
a conventional frame structure(not shoWn). The conventional
frame structure has a plurality of spaced vertical components,
Which may be spaced any distance apart from each other.
These vertical components are connected at each end by
horizontal frame components. The vertical components are

(about 81.3 cm), While the ?fth predetermined distance is
about 383/8 inches (about 97.4 cm) and the sixth predeter
mined distance is about 48 inches (about 122 cm).
Indicia, particular alphanumeric characters such as num
bers or letters, may be used to indicate the vertical component

referred to as “studs” in the case of a frame structure forming

a Wall, “joists” in a frame structure supporting a ?oor, and

spacings represented by each of the arrays. In the preferred

“rafters” for a frame structure underlying a roof.
The board 5 includes a pattern comprising a ?rst array of

embodiment shoWn in FIGS. 2 and 3, the alphanumeric indi
cia are numerals 11. Thus, in FIGS. 2 and 3, the numerals
shoWn as “16” represent the appropriate spacings for joists,
rafters or studs that are separated by 16 inches. LikeWise,
“19” or “19.2” represent the 193/16 inch spacing, and “24”
represents the 24 inch spacing. Thus, the board 5 may be
a?ixed to a supporting frame by directing fasteners through
the board at the locations indicated by the appropriate
arraysithe appropriate arrays are those having a spacing
corresponding to the vertical components of the supporting
frame.

marks 7 disposed along a ?rst imaginary line 40, and a second
array of marks 9 disposed along a second imaginary line 42,
said ?rst and second imaginary lines being spaced a ?rst

predetermined distance 10 apart. (The imaginary lines illus
trated in FIGS. 1-3 are shoWn only for reference, they are not

actually marked on the board). This ?rst predetermined dis

20

tance 10 is set so that it represents the distance betWeen the

vertical components of the frame structure (not shoWn). Thus,
these arrays function to identify locations Where fasteners
(not shoWn) can be used to attach the board 5 to the frame
structure. The frame structure is typically made from Wood or
a Wood composite. In actual use, the board 5 is placed upon
the frame structure, and the fasteners inserted completely
through the board 5 and into the vertical components of the
underlying frame structure. A non-exclusive list of suitable

fasteners include nails, screWs, ring-shank nails, cemented
coated nails and staples.
Thus, the ?rst predetermined distance 10 can be any suit
able distance that corresponds to the spacing of vertical com
ponents of a frame structure. In FIGS. 1-3, the ?rst predeter
mined distance 10 is shoWn as about 16 inches (about 40.7

The marks on the board may be selected from several
25

30

35

cm). Although not shoWn in the ?gures, boards prepared
according to the present invention may have a pattern of
one-dimensional arrays each of Which are separated by the
same ?rst predetermined distance 10, repeated over the entire
surface of the board. (The dimensions indicated in the ?gure

40

different forms, the forms include circles, dots, squares, dia
monds and other forms. In the third embodiment of the
present invention shoWn in FIGS. 3 and 4, the marks are
selected from several different forms. Marks in the ?rst array
7, the second array 9, and the ?fth array 32 are all in the form
of circles, While marks in the third array 24 and the sixth array
36 are both in the form of diamonds. Marks in the fourth array
28 are in the form of squares. Marks in the seventh array 38
are shoWn as squares With dots inside. Thus, the circles indi
cate a separation of 16 inches, so When the board 5 is placed
over a frame structure having vertical components spaced
every sixteen inches, then the circles indicate the location of
the vertical components beneath the board 5. The marks
shoWn in FIG. 3 for each of the arrays are for illustration only,
different marks may be selected for each of the arrays and the
list of marks mentioned above is not intended to be exhaustive

are, of course, not included or in anyWay printed on the board,

of the forms the marks may take. The marks are not neces

but are shoWn only for reference to illustrate the layout and
arrangement of one particular pattern of arrays. Patterns of
arrays having different dimensions are also acceptable.)
Rather than repeating a series of arrays each series being
separated by the same distance, over the entire marking sur

sarily shoWn to scale.

By directing the fasteners into the board 5 along the imagi
nary lines de?ned by these markings, the board 5 may be
45

face 22 of the board 5, it is preferred that arrays separated by

ing. The dot enclosed by the square indicates that this portion

different spacings be used so that the board 5 can be installed
on frame structures having a variety of different vertical com

ponent spacings. In FIGS. 1-3, the pattern additionally com
prises a third array of marks 24 disposed along a third imagi
nary line 44, the ?rst and third imaginary lines being spaced

a?ixed to the frame structure. In a similar fashion, the dia
monds represent a 193/16 inch spacing betWeen vertical com
ponents, While the squares represent a tWenty four inch spac
of the board may be placed over either a 16 inch or a 24

50

inch-spaced vertical component. By having all these sets of
marks, a single board may be applied to frame structures in

Which the vertical components are separated by 16 inches,

a second predetermined distance 26 apart, a fourth array of

193/16 inches, or 24 inches. While it is not necessary to use

marks 28 disposed along a fourth imaginary line 46, said ?rst
and fourth imaginary lines 40, 46 being spaced a third prede
termined distance apart 30. In FIGS. 1-3, the second prede
termined distance is about 193/16 inches (about 48.7 cm),
While the third predetermined distance is about 24 inches

marks having different forms, such a practice may facilitate
55

(about 61 cm).
Additionally, this pattern in FIGS. 1-3 also includes a ?fth

60

array of marks 32 disposed along a ?fth imaginary line 48,
said ?rst and ?fth imaginary lines 40, 48 being spaced a fourth

distance apart 36; and a seventh array of marks 38 disposed
along a seventh imaginary line 52, said ?rst and seventh

marks that comprise each of the arrays are uniformly spaced
apart in the transverse direction by about 6 inches (15.25 cm).
Thus, these marks not only indicate the precise location of the
underlying vertical component of the frame structure, they
may also serve as “targets” to indicate the precise location
that a Worker should place a fastener into the board to secure

predetermined distance 34 apart; a sixth array of marks 37

disposed along a sixth imaginary line 50, said ?rst and sixth
imaginary lines 40, 50 being spaced a ?fth predetermined

the use of the presently disclosed boards.
Although not a necessary aspect of the present invention,
FIGS. 1-3 all shoW a preferred embodiment in Which the

65

the board to the vertical component of the frame. Generally,
municipal or state building codes require that a minimum
number of fasteners be used to af?x the board to the vertical
components of a frame structure in order to insure at least a

US 7,882,661 B2
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minimum standard of structural integrity. Thus, the number of

formaldehyde, phenol formaldehyde, melamine formalde

marks in an array may correspond to this minimum number of

hyde (“MUF”) and the copolymers thereof. Isocyanates are
the preferred binders, and preferably the isocyanates are
selected from the diphenylmethane-p,p'-diisocyanate group

fasteners required by laW so that by inserting a fastener at each
of the marks, compliance With building code standards can be
achieved. Although in a preferred embodiment the marks are
uniformly spaced apart, this is not a required aspect of the
present invention, and the transverse spacing of the marks

of polymers, Which have NCO-functional groups that can
react With other organic groups to form polymer groups such
as polyurea, iNCONi, and polyurethane, iNCOONi.

4,4-diphenyl-methane diisocyanate (“MDI”) is preferred. A

may be non-uniform, as Well.
In the process of constructing a roof, ?oor, Wall or other

suitable commercial MDI product is Rubinate pMDI avail
able from ICI Chemicals Polyurethane Group. Suitable com
mercial MUF binders are the LS 2358 and LS 2250 products

building elements With these boards, a Worker ?rst applies the
board upon the vertical components of the frame structure.
When this is done, the arrays of marks corresponding to a

from the Dynea corporation.

certain vertical component spacing Will be aligned With the
vertical components of the structural frame. The application

The binder concentration is preferably in the range of about
1.5 Wt % to about 20 Wt %, more preferably about 3 Wt % to
about 10 Wt %. A Wax additive is commonly employed to

process may then occur in tWo steps: a ?rst step in Which the
board is temporarily secured to the frame structure With a feW

enhance the resistance of the OSB panels to moisture pen

nails or screWs, and a second step in Which a Worker uses

etration. Preferred Waxes are slack Wax or an emulsion Wax.

special equipment such as a high-speed fastener or nail gun to
permanently attach the board to the frame structure. Alterna
tively, the application process may be carried out in a single
step of applying the board permanently to the frame structure.
Each of the arrays of marks de?nes an imaginary line along
Which fasteners are inserted into the board in order to attach
the board to the frame structure. The Worker may elect to

insert the fasteners into the board anyWhere along the imagi

The Wax loading level is preferably in the range of about 0.5
to about 2.5 Wt %.
20

25

nary lines de?ned by the array. In a preferred embodiment of

the application process, the Worker places the fasteners
through the board and into the vertical component of the
frame at only those locations of the board identi?ed by a
mark.
Although the board can be made of any commonly used
material, it is preferred that the board be made from a Wood or
Wood composite material. A preferred Wood composite mate

30

35

ink-jet technology. An apparatus suitable for marking the
40

ordinary skill in the art.

45

ous coating upon the Wood material. Conventionally, the

55

After being coated and treated With the desired coating and

60

Suitable polymeric binders include isocyanate resin, urea

markings on the board at the appropriate time. By the use of
this mechanical process, the ink-jet printing system can be
mounted much closer to the board for enhanced printing
quality, and the boards can be marked at much higher speeds.
Although the present invention has been described in detail
With relation to Wood materials, the presently disclosed pat
tern may also be used on boards composed of non-Wood

materials such as ?berglass composite, dryWall, sheetrock,
and metals.

alternating layers Where the “strands” in adjacent layers are
oriented generally perpendicular to each other.

Various polymeric resins, preferably thermosetting resins,

Which the indicia are applied to the panel. The speed of the
board is monitored With an encoder mounted on the hold

doWn device’s drive shaft, and the ink-jet printing system
triggered, in coordination With the encoder, to deposit the

niques, a preferred technique is to spray the Wax, resin and

may be employed as binders for the Wood ?akes or strands.

MattheWs International Corporation. As the board enters the
hold-doWn device, it makes contact With four steel drive
rollers (coated With rubber or some other elastomer) Which
reduce slippage. Each of these drive rollers has a series of
tension rollers installed directly above in order to ?atten the

panel prior to printing, Which improves the accuracy With
50

binder, Wax and any other additives are applied to the Wood
materials by one or more spraying, blending or mixing tech

treatment chemicals, these coated strands are used to form a
multi-layered mat. In a conventional process for forming a
multi-layered mat, the coated Wood materials are spread on a
conveyor belt in a series of tWo or more, preferably three
layers. The strands are positioned on the conveyor belt as

boards can be assembled by integrating a device for handling
the board (such as a Globe 16Q hold-doWn device) With a
device for marking the board, such as one of the industrial

ink-jet printing and coding system products made by the

After the strands are cut they are dried in an oven to a

other additives upon the Wood strands as the strands are
tumbled in a drum blender.

cess, such as by ink stamps, roll-coder or metal stamp. The
marks may be carved on the marking surface of the board,
using a laser beam, a blade or similar item. In a preferred
embodiment, the marks are printed on the board by the use of

Wt %). Typically, the raW Wood starting materials, either

moisture content of about 2 Wt % to 5 Wt % and then coated
With one or more polymeric thermosetting binder resins,
Waxes and other additives. The binder resin and the other
various additives that are applied to the Wood materials are
referred to herein as a coating, even though the binder and
additives may be in the form of small particles, such as atom
iZed particles or solid particles, Which do not form a continu

standard D1037-98) and a thickness of about 0.6 cm (about
1A") to about 3.8 cm (about 11/2"). Suitable OSB products are
marketed under the name ADVANTECH®, Which is avail

able form the J.M. Huber Corporation of Edison, N.J.
After being compressed in the hot press, the array of marks
are positioned on the board using any suitable marking pro

ing a moisture content of betWeen 2 Wt % and 12 Wt %) or
green (having a moisture content of betWeen 30 Wt % and 200

virgin or reclaimed, are cut into strands, Wafers or ?akes of
desired siZe and shape, Which are Well knoWn to one of

for 2-10 minutes at a temperature of about 175° C. to about

2400 C. The resulting composite panels Will have a density in
the range of about 35 to about 50 pcf (as measured by ASTM

rial is oriented strand board. OSB panels are derived from a

starting material that is naturally occurring hard or soft
Woods, singularly or mixed, Whether such Wood is dry (hav

After the multi-layered mats are formed according to the
process discussed above, they are compressed under a hot
press machine that fuses and binds together the Wood mate
rials to form consolidated OSB panels of various thickness
and siZes. Preferably, the panels of the invention are pressed

It Will be appreciated by those skilled in the art that changes
could be made to the embodiments described above Without
65

departing from the broad inventive concept thereof. It is
understood, therefore, that this invention is not limited to the
particular embodiments disclosed, but it is intended to cover
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modi?cations Within the spirit and scope of the present inven
tion as de?ned by the appended claims.

2. The sheet of material of claim 1, Wherein the fastener
markings of the ?rst array include ?rst individual indicia,
Wherein the fastener markings of the second array include
second individual indicia, and Wherein the ?rst individual
indicia is different than the second individual indicia.
3. The sheet of material of claim 2, Wherein the ?rst and

We claim:
1. A sheet of material With a leading edge and a trailing

edge, Wherein the leading and trailing edges are parallel,

comprising:

second individual indicia each comprise a geometric shape.

a ?rst array having a plurality of roWs, each roW comprising
a plurality of fastener markings, Wherein each roW is
spaced apart from one another at a ?rst distance, Wherein
a ?rst roW of the ?rst array is spaced from the leading

edge by a second distance, and Wherein the ?rst distance
is substantially equal to the second distance;
a second array having a plurality of roWs, each roW com

prising a plurality of fastener markings, Wherein each
roW is spaced apart from one another at a third distance,
Wherein a ?rst roW of the second array is spaced from the

leading edge by a fourth distance, Wherein the third
distance is substantially equal to the fourth distance, and
Wherein the third distance is different than the ?rst dis
tance; and
a third array having a plurality of roWs, each roW compris
ing a plurality of fastener markings, Wherein each roW is
spaced apart from one another at a ?fth distance,
Wherein a ?rst roW of the third array is spaced from the

leading edge by a sixth distance, Wherein the ?fth dis
tance is substantially equal to the sixth distance, and
Wherein the ?fth distance is different than the ?rst and
third distances.

20

4. The sheet of material of claim 1, Wherein the third
distance is greater than the ?rst distance.
5. The sheet of material of claim 4, Wherein the ?fth dis
tance is greater than the third distance.
6. The sheet of material of claim 1, Wherein the ?rst dis
tance is approximately 16 inches.
7. The sheet of material of claim 6, Wherein the third
distance is approximately 193/16 inches.
8. The sheet of material of claim 7, Wherein the ?fth dis
tance is approximately 24 inches.
9. The sheet of material of claim 1, Wherein the sheet is a 4
foot by 8 foot board.
10. The sheet of material of claim 9, Wherein the board is a

Wood composite board.
11. The sheet of material of claim 1, Wherein the fastener
markings of each array are equidistantly spaced apart in a

longitudinal direction.
25

12. The sheet of material of claim 1 further comprising a

top edge and a bottom edge, Wherein the leading edge is
shorter than the top edge.
*

*

*

*
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