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The disclosed invention includes an improved construc
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STRUCTURAL MEMBERS COMPRISED OF 
COMPOSITE WOOD MATERIAL AND HAVING 

ZONES OF DIVERSE DENSITY

FIELD OF THE INVENTION
The present invention relates to the construction of 

structural members comprised of composite wood ma
terial and adapted for use as railroad crossties, guard 
posts, sign posts and the like.

Attention is directed to the related U.S. patent appli
cation Ser. No. 026,297, filed Apr. 2, 1979, by Lund et 
al. and titled “Elongated Structural Members Com
prised of Composite Wood Material”; and the Lund et 
al. U.S. Pat. No. 4,241,133, issued Dec. 23, 1980, and 
titled “Structural Members Of Composite Wood Mate
rial And Process for Making Same”, both the patent 
application and the patent referred to above being as
signed to the assignee of the present invention.

BACKGROUND PRIOR ART
Various types of structural members, such as railroad 

crossties, highway sign posts, highway guard posts and 
other similar structural members are commonly made 
from solid wood impregnated with a preservative. Con
tinuing increase in demand for wood structural mem
bers, increasing production costs, limited supplies of 
suitable wood species and in the sizes required, and 
competition for the wood for the other products has 
caused a growing need for low cost suitable materials 
from which structural members such as railroad ties, 
sign posts and guard posts can be made.

Accordingly, attempts have been made to construct 
such structural members from composite materials. See 
for example, U.S. Pat. No. 4,105,159 issued Aug. 8, 1978 
to Brown.

Attention is also directed to the Waters et al. U.S. 
Pat. No. 3,515,347; the Hanff No. 3,062,450; the Groff 
U.S. Pat. No. 3,289,940; and the Langford U.S. pat. No. 
1,320,873.

Attention is also directed to the Kilboume U.S. Pat. 
No. 847,783; the Baivier U.S. Pat. No. 839,702; the 
Collins et al. U.S. Pat. No. 3,908,902; and the Hamilton 
U.S. Pat. No. 3,598,312.

One of the desired characteristics of a railroad cross- 
tie is that the crosstie be wear resistant, particularly in 
those areas of the tie where the rails rest on the cross
ties. The force of the rails against the crossties subjects 
those areas of the crossties to substantial wear and to 
substantial compressive force. Accordingly, it is desir
able that the crossties have substantial resistance to 
compressive force particularly in those areas supporting 
the ties, and further that the crossties be particularly 
resistive to wear in those areas. Examples of prior art 
attempts to provide increased compressive strength and 
wear resistance to the crossties in the tie supporting 
areas are illustrated in the German Pat. No. 693,710; 
German Pat. No. 531,161; the McClung U.S. Pat. No. 
3,826,423; the Pennino U.S. Pat. No. 3,544,006; the 
Borup et al. U.S. Pat. No. 3,484,043; the Pennino et al. 
U.S. Pat. No. 3,358,925; and the Graham et al. U.S. Pat. 
No. 2,014,892.

Attention is also directed to French Pat. No. 856,804; 
French Pat. No. 690,361; Italian Pat. No. 424,089; and 
Pennino U.S. Pat. No. 3,558,049.

Attention is also directed to the Roemisch U.S. Pat. 
No. 3,355,998; the Ryan U.S. Pat. No. 4,123,183; the

Roden U.S. Pat. No. 4,078,867; and the Druin et al. U.S. 
Pat. No. 3,853,418.

SUMMARY OF THE INVENTION
The invention relates to an improved construction of 

structural members such as railroad crossties, highway 
sign posts and highway guard posts and to construction 
of such members from composite wood material includ
ing aligned elongated wood flakes and to a method for 
making such improved structures.

One of the features of the invention is that it provides 
for the construction of structural members such as rail
road crossties, guard posts and sign posts from wood 
flakes rather than from the large solid wood beams 
otherwise necessary.

Another of the features of the invention is that it 
provides such structural members which have strength 
and wear resistance at least as great as solid wood mem
bers.

Another feature of the invention is that the wood 
flakes which form the structural members constructed 
in accordance with the invention can be arranged so as 
to provide improved strength or wear properties in 
various portions of the structural members. Addition
ally, the structural members can be formed with differ
ing cross sectional configurations and with portions 
constructed of densified or less dense regions so that 
improved properties of the structural members can be 
achieved.

Various features and advantages of the invention are 
set forth in the following description, in the claims, and 
in the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view of a structural member 

embodying the invention, that structural member com
prising a railroad crosstie shown as supporting rails.

FIG. 1A is an enlarged cross section view of a por
tion of the crosstie shown in FIG. 1 and showing the 
flake orientation.

FIG. 2 is a partial side elevation view of a loosely 
felted mat of wood flakes which are supported in a press 
cavity and which are to be compressed to form the 
product illustrated in FIG. 1.

FIG. 3 is a view similar to FIG. 1 and showing an 
alternative embodiment of the invention.

FIG. 4 is a view similar to FIG. 2 and showing a 
loosely felted mat for use in forming the structure 
shown in FIG. 3.

FIG. 5 is a perspective view similar to FIG. 1 and 
showing another alternative embodiment of the inven
tion.

FIG. 6 is a view similar to FIG. 5 and showing a 
further alternative embodiment of the invention.

FIG. 7 is a perspective view of a highway guard post 
embodying the present invention.

FIGS. 8 and 9 are views similar to FIG. 7 and show
ing a portion of a highway sign post embodying the 
invention.

FIG. 10 is a view similar to FIG. 1 and showing a 
further alternative embodiment of the invention.

Before describing various embodiments of the inven
tion in detail, it is to be understood that the invention is 
not limited in its application to the details of construc
tion and to the arrangements set forth in the following 
description or illustrated in the drawings. The invention 
is capable of further embodiments and of being prac
ticed and carried out in various ways. Also, it is to be
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4,355,754

understood that the phraseology and terminology em
ployed herein is for the purpose of description and 
should not be regarded as limiting.

DESCRIPTION OF A PREFERRED 
EMBODIMENT

Illustrated in FIG. 1 is an elongated structural mem
ber 10 which could be used, for example, as a railroad 
crosstie to support a pair of spaced rails 12. Referring to 
FIG. 1, the elongated structural member 10 shown 
there is comprised of composite wood material includ
ing elongated wood flakes mixed with a binder and 
compressed as will be described more fully hereinafter. 
Generally, the elongated structural member 10 includes 
a body portion 14 comprising a majority of the struc
tural member and supporting an upper surface portion 
16 which is integrally joined to the body portion 14 but 
which has a modified construction such that the struc
tural properties of the surface portion 16 are different 
from the structural properties of the body portion 14.

More particularly, the body portion 14 is comprised 
of composite wood flakes 15 (FIG. 1A) intermixed with 
a suitable binder material and compressed in a press 18 
shown in FIG. 2. Generally, the body portion 14 is 
formed by constructing a loosely felted thick mat 20 of 
wood flakes 15 as shown in FIG. 2, the wood flakes 
having been mixed with a binder material. The felted 
mat 20 is formed by dispersing the generally planar 
wood flakes with the planes of the flakes being gener
ally parallel to the upper and lower surfaces of the mat 
20 and with substantially all of the flakes being aligned 
such that the longitudinal axes of the flakes are mutually 
parallel and parallel to the longitudinal axis of the cross
tie to be formed. In the preferred form of the invven- 
tion, at least 90% of the wood flakes are to be aligned so 
as to be parallel to the longitudinal axis of the member 
being formed. The flakes are also formed such that they 
have a grain direction extending generally parallel to 
the longitudinal axis of the flakes such that alignment of 
the flakes in mutually parallel relation also results in 
alignment of the wood grain of the flakes with the longi
tudinal axis of the structural member and thereby forms 
a structural member having a uniform grain direction.

Wood flakes 15 of the type used in forming the mat 20 
are conveniently formed using a conventional ring 
flaker or a round wood flaker to commutate small logs, 
branches or rough pulp wood and to form suitably 
shaped flakes. It is preferred that the wood flakes have 
a length of from 0.5 to 3.5 inches, a width of 0.1 to 0.5 
inches, and a thickness of 0.01 to 0.05 inches. Addition
ally, it is preferred that the ratio of the average length of 
the flakes to the average width of the flakes be from 
about 4:1 to about 10:1. An example of a convenient 
flake geometry is the use of flakes having a length of 
approximately 1.6 inches, a thickness of approximately
0.02 inches, and a width of 0.2 to 0.5 inches.

A convenient binder for use in the manufacture of the 
structural members can comprise phenolformaldehyde 
or an isocyanate adhesive. In one preferred form of the 
invention, the binder may comprise an organic polyiso
cyanate having at least two isocyanate groups per mole
cule. It has been found that an 8% resin solids composi
tion of such binder, based on oven dry flake weight 
gives satisfactory strength properties to the resulting 
elongated structure. To maximize coverage of the 
flakes, the binder may be applied by spraying droplets 
of the binder in liquid form onto the flakes.

3
To preserve the structural members 10 such as rail

way ties, guard posts or sign posts from decay due to 
fungi, a suitable fungicide can also be applied to the 
wood flakes 15 of the composite wood mat 20. The 
wood flakes may also be treated or mixed with a suit
able biocide such as pentachlorophenol, creosote, chro- 
mated copper arsenate and ammoniacal copper arse
nate.

In the embodiment of the invention in FIG. 1, the 
second portion of covering layer 16 comprises a layer of 
densified composite wood material, the densified mate
rial layer being intended to act as a high strength wear 
resistant covering for the body portion 14. If, for exam
ple, the elongated structural member 10 is employed as 
a railroad tie, the covering layer will function to pro
vide a high strength wear resistant support for the rails 
12 and is functional to prevent the rails 12 from cutting 
into the less dense material forming the body portion 14. 
The densified surface layer 16 also functions to distrib
ute the forces applied by the rails 12 to the less dense 
body portion 14 of the tie.

In the illustrated embodiment of the invention, this 
high strength densified layer 16 can be comprised of 
composite wood material formed primarily of oak 
flakes whereas the body portion 14 of the structural 
member can be formed of a softer wood such as aspen 
or the like.

During formation of the mat illustrated in FIG. 2, and 
intended to form the structural members shown in FIG. 
1, the aspen flakes or other softwood flakes are depos
ited to form a mat 20 having a thickness of approxi
mately 30 inches, and then the hardwood or oak flakes 
are deposited on top of this mat portion 22 to form the 
remainder of the mat such that the mat has a total thick
ness of approximately 35 inches. As in the case of the 
aspen flakes, the hardwood flakes are mixed with a 
suitable binder, such as that described above, and lie in 
the same orientation as the softwood flakes forming the 
body portion. In the embodiment illustrated in FIGS. 1 
and 2, it is also preferred that the hardwood flakes form
ing the upper part 22 of the mat be aligned with the 
flakes of the mat portion 20 in mutually parallel align
ment and parallel to the longitudinal axis of the elon
gated structural member to be formed. The mat formed 
by the two stacked mat portions 20 and 22 is then com
pressed by a press member 19 in a suitable press, such as 
press 18, to cause densification of the mat and curing of 
the resin binder to thereby form a structure as shown in 
FIG. 1. Since the hardwood flakes and the softwood 
flakes are compressed together during the pressing op
eration, the upper densified layer 16 and the body por
tion 14 of the crosstie 10 are integrally joined in the 
same manner that the flakes are integrally joined to
gether by the binder.

In use, the crosstie shown in FIG. 1 is positioned such 
that the upper densified layer 16 of the crosstie will 
support the rails 12. This arrangement provides a cross
tie 10 which is resistant to cleavage. The crosstie so 
formed is also wear resistant and not subjected to defor
mation caused by the force of the rails 12 on localized 
portions of the tie, and also has a high bending or shear 
strength. Another of the substantial advantages of the 
railroad crosstie 10 constructed in the manner described 
is that whereas conventional crossties are subject to 
checking, i.e. splitting in the opposite ends of the cross
tie, the crosstie formed in the manner as shown in FIGS.
1 and 2 is resistant to such checking.
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FIG. 3 illustrates an alternative embodiment of the 
railroad tie illustrated in FIG. 1. The railroad fie 23 
shown in FIG. 3 is provided with densified surface 
areas 24 only in those areas where the rails 12 are to be 
supported. FIG. 4 is a view similar to FIG. 2 and show
ing a mat 20 of loosely felted flakes deposited in the 
same manner as in the construction of the mat used in 
forming the body portion 14 of the tie 10 shown in FIG.
1. The high density areas 24 of the crosstie 23 shown in 
FIG. 3 are formed by depositing additional quantities 26 
of wood flakes on those areas of the mat 20 which will 
become the rail supporting areas. When the mat illus
trated in FIG. 4 is compressed to form the tie shown in 
FIG. 3, the areas 26 comprising the additional buildup 
of wood flakes will be further compressed and will form 
densified surface areas 24. In another similar embodi
ment, the portion of the mat 26 being built up in the tie 
supporting areas can be comprised of wood flakes such 
as oak flakes or other hardwood flakes to thereby fur
ther increase the wear resistance of the rail supporting 
areas 24.

Another embodiment of the invention is illustrated in 
FIG. 5 wherein a railroad crosstie 28 is shown as includ
ing recesses 30 molded into its upper surface 32, the 
recesses 30 housing metal tie plates 34 of the type 
adapted to support rails 12. The metal tie plates 34 are 
intended to distribute the forces applied to the tie 28 by 
the rails 12 and to prevent undue wear of the tie which 
might otherwise be caused by movement of the rails 12 
on the tie.

The recesses 30 in the tie illustrated in FIG. 5 could 
be formed by modifying the configuration of the press 
member 19 for use in making the tie shown in FIG. 3 so 
as to include two projections extending downwardly 
from the lower surface of the movable press member, 
these projections having a configuration of the tie plate 
34. During compression of the mat in a press which 
includes such projections or male die members, those 
areas of the crosstie surrounding the die members will 
be compressed more than the other areas of the tie and 
will be denser and have an increased hardness and wear 
resistance. In other forms of the invention, the wood 
flake mat can also be built up in those areas to further 
increase the density in the area of the recesses 30 sup
porting the tie plates 34, or the wood flake material in 
those areas can be a hardwood such as oak. By provid
ing a densified wood material around the tie plates 34, 
forces applied by the tie plates 34 to the tie are received 
by the densified material thereby limiting the wear of 
the tie and also distributing the forces applied to the tie 
by the rail and by the tie plates.

One of the advantages of the structure of the crossties 
illustrated in FIGS. 1, 3 and 5 is that they have a com
pression strength and a bending strength comparable to 
or better than that of solid wood crossties. Bending 
strength of the ties is particularly important where the 
road bed may be crowned such that the tie is supported 
in the center but not adequately supported at its oppo
site ends. Additionally, whereas the ends of the crossties 
commonly split or check, the composite wood material 
cross-ties shown in the drawings herein and constructed 
in the manner described above will not be subjected to 
such splitting or checking.

FIG. 6 illustrates an alternative embodiment of the 
crossties shown in FIGS. 1, 3 and 5 arid wherein the 
crosstie 40 includes integral crosstie pads 42 formed on 
the upper surface of the crosstie 40. The crosstie pads 42 
can be formed by depositing additional wood flakes

5
during the formation of the mat 20 on selected portions 
of the mat 20 and in the same manner shown in FIG. 4 
and by forming recesses in the surface of the upper die 
member of the press. It will be understood that the 
crosstie pads 42 can be formed either from the wood 
flakes which are employed to form the body portion of 
the crosstie or from hardwood flakes if increased hard
ness and compressive strength are required.

Illustrated in FIG. 7 is another embodiment of the 
present invention, that embodiment including a high
way guard post 46 comprised of composite wood mate
rial constructed in substantially the manner described 
above in connection with construction of the elongated 
structural member and by compressing a loosely felted 
mat of wood flakes which have been mixed with a 
binder and with the wood flakes oriented such that they 
are parallel with the longitudinal or vertical axis of the 
post. The guard post 46 shown in FIG. 7 also includes 
a highly densified area 48 intermediate its opposite ends, 
the highly densified area 48 being intended to be located 
in the area of the ground line when the post is posi
tioned in the ground to thereby increase the bending 
and shear strength of the post in that area. By providing 
a post which has increased density at the ground line, 
the post will have a greater resistance to impact and will 
provide increased highway safety.

The post 46 illustrated in FIG. 7 is constructed by 
compressing a loosely felted mat of wood flakes which 
have been intermixed with a suitable binder, the loosely 
felted mat being formed in the same manner as previ
ously described and with the wood flakes in parallel 
alignment. The densified region 48 of the post is formed 
by increasing the thickness of the mat in the area which 
is to form the densified region. This increased thickness 
can be provided by depositing additional flakes on the 
upper surface of that portion of the mat or on both the 
upper and lower surfaces of the mat.

As also illustrated in FIG. 7, the post can also include 
an attachment block 50 as an integral molded part of the 
guardrail post. The attachment block 50 is used to pro
vide means for connection of a guardrail 52 to the post. 
In those cases where the guardrail post 46 is comprised 
of a wooden beam, a separate attachment block must be 
nailed or bolted to the post. Using the composite wood 
material posts of the invention, the attachment block 50 
can be conveniently formed as an integral part of the 
post without significant additional expense. The attach
ment block is provided by depositing an additional 
quantity of wood flakes in that area and by constructing 
a press apparatus to include a die cavity portion comple
mentary to the attachment block 50.

FIG. 8 illustrates another embodiment of the inven
tion and includes a sign post 54 for use in supporting 
highway signs or the like and including a section 56 
intermediate its opposite ends intended to have a sub
stantially decreased shear strength such that the sign 
post can break away on impact. The sign post 54 is 
constructed in generally the same manner as has been 
described above and by forming a loosely felted mat of 
wood flakes with the wood flakes being disposed in 
most areas of the mat in horizontal planes and with the 
flakes aligned in mutually parallel relation and parallel 
to the longitudinal axis of the post. While most of the 
post 54 is constructed in this manner, the break-away 
section 56 is formed by providing a low density of flakes 
in that area of the mat which will become the low den
sity area 56 of the post 54 and by depositing those flakes 
in that low density area in a random orientation rather
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than in parallel alignment. This can be accomplished 
during the formation of the mat to be compressed to 
form the post, by depositing fewer wood flakes in that 
area of the mat which is to become the break away area 
56 and by depositing those flakes such that they have a 
random orientation rather than a mutually parallel ori
entation.

FIG. 9 illustrates an alternative embodiment of the 
highway sign post 54 shown in FIG. 8 and with the low 
density random orientation area or region 56 of the post 
54 sloping upwardly and rearwardly from the front face 
or impact face 58 of the post to the rear face. This ar
rangement results in shear planes 60 and 62 extending 
through the post which slope upwardly and rearwardly 
from the impact face. With this construction, impact of 
an auto with impact face 58 of the post 54 causes the 
upper end of the post to be deflected upwardly away 
from the auto as shown in phantom and prevents dam
age and injury which might be otherwise caused by the 
sheared post striking the auto.

FIG. 10 shows a further embodiment of the invention 
and wherein a railroad crosstie 80 manufactured in 
accordance with the present invention includes material 
molded into the rail supporting areas 82 of the compos
ite wood material of the crosstie to thereby provide 
increased compressive strength, cleavage resistance, 
hardness, and wear resistance. During the deposit of the 
wood flakes and formation of a suitable mat of wood 
flakes, reinforcement fibers can be mixed with that por
tion of the wood flakes being deposited in those areas of 
the mat which will become the tie plate areas of the 
railroad crosstie. Suitable reinforcing fibers which can 
be mixed with the wood flakes to form this reinforce
ment can comprise carbon, glass, plastics, film, metal, 
etc. In a preferred form of the invention, these rein
forcement fiber materials are deposited along with the 
wood flake material and are evenly distributed in the 
wood flake material. When a loosely felted mat contain
ing these reinforcement fibers is then compressed, the 
fibers become firmly embedded in the wood flakes and 
binder and provide reinforcing structure in those areas 
of the crossties. While in the illustrated embodiment the 
reinforcing fiber material is included throughout the 
thickness of the crosstie in the tie plate area, in other 
embodiments the reinforcing material can be deposited 
only in the upper portion of the mat.

Various features of the invention are set forth in the 
following claims.

We claim:
1. An elongated composite wood member having a 

longitudinal axis and being comprised of composite 
wood material, said composite wood material member 
comprising:

a first composite wood material portion including 
elongated planar wood flakes intermixed with a 
binder and compressed to form a densified product, 
said elongated wood flakes each having a longitu
dinal axis, the grain direction of said wood flakes 
being aligned parallel with said longitudinal axis of 
said wood flakes, said wood flakes being aligned 
with their longitudinal axis parallel to the longitu
dinal axis of the elongated member, and said planar 
wood flakes lying in parallel planes, and

a second composite wood material portion integrally 
joined to said first composite wood portion, said 
second composite wood material portion compris
ing elongated planar wood flakes intermixed with a 
binder and compressed to form a densified product,

7
said densified product formed by said second com
posite wood material portion having a density 
other than the density of said first portion and 
having strength properties different from the 
strength properties of said first portion,

said first composite wood portion and said second 
composite wood portion being formed at the same 
time and by forming a loosely felted mat comprised 
of said elongated planar wood flakes intermixed 
with a binder, said mat including a first portion 
intended to form said first composite wood mate
rial portion and said mat including a second portion 
intended to form said second composite wood ma
terial portion, and by compressing said composite 
wood material mat in a press to form said first 
composite wood material portion and said second 
composite wood material portion.

2. An elongated member as set forth in claim 1 
wherein said densified product formed by said second 
composite wood material has a density greater than the 
density of said first portion and wherein said elongated 
wood flakes forming said second composite wood mate
rial portion each have a longitudinal axis, and the grain 
direction of said wood flakes being aligned substantially 
parallel with the longitudinal axis of said wood flakes, 
and wherein said wood flakes are aligned with their 
longitudinal axes parallel to the longitudinal axis of the 
elongated member.

3. An elongated member as set forth in claim I 
wherein said wood flakes have an average length of 
about 0.5 inches to about 3.5 inches, an average width of 
about 0.1 to 0.5 inches, and an average thickness of 
about 0.01 to about 0.05 inches.

4. An elongated member as set forth in claim 3 
wherein said binder comprises an organic polyisocya
nate having at least two active isocyanate groups per 
molecule.

5. A railroad crosstie comprised of composite wood 
material and including a longitudinal axis, the crosstie 
including

a base portion comprised of a composite wood mate
rial including elongated planar wood flakes inter
mixed with a binder and compressed to form a 
densified product, said elongated wood flakes each 
having a longitudinal axis, the grain direction of 
said wood flakes being parallel with said longitudi
nal axis of said wood flakes, and said wood flakes 
being aligned with their longitudinal axes parallel 
to the longitudinal axis of the crosstie, and said 
planar wood flakes lying in parallel planes, and

a densified rail supporting portion supported by said 
base portion and adapted to support a rail thereon, 
said densified rail supporting portion being inte
grally joined to said base portion, said rail support
ing portion comprising elongated planar wood 
flakes intermixed with a binder and compressed to 
form a densified product, said densified product 
forming said rail supporting portion having a den
sity greater than the density of said body portion, 
and said rail supporting portion being integrally 
formed with said body portion and being integrally 
bonded thereto,

said base portion and said densified rail supporting 
portion being formed at the same time and by form
ing a loosely felted mat of said elongated planar 
wood flakes intermixed with said binder and said 
mat including a first mat portion for forming said 
base portion and said mat including a second por
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tion for forming said densified rail supporting por
tion end by compressing said mat in a press to form 
said base portion and said densified rail supporting 
portion.

6. A railroad crosstie as set forth in claim 5 wherein 
said wood flakes forming said base portion are com
prised of a first wood material and wherein said wood 
flakes forming said densified rail supporting portion are 
comprised of a second wood material.

7. A railroad crosstie as set forth in claim 5 wherein 
said base portion includes an upper layer and wherein 
said densified rail supporting portion comprises a layer 
covering said upper layer of said base portion.

8. A railroad crosstie as set forth in claim 5 wherein 
said densified rail supporting portion includes means 
defining a recess therein, said recess being adapted to 
support a tie plate, said material supporting said tie plate 
and surrounding said tie plate having a density greater 
than the density of said base portion.

9. A railroad crosstie as set forth in claim 5 wherein 
said elongated wood flakes forming said densified rail 
supporting portion each have a longitudinal axis, and 
the grain direction of said wood flakes is aligned sub
stantially parallel with the longitudinal axis of said 
wood flakes, and wherein said wood flakes are aligned 
with their longitudinal axes parallel to the longitudinal 
axis of the railroad crosstie.

10. A railroad crosstie as set forth in claim 5 wherein 
said wood flakes have an average length of about 0.5 
inches to about 3.5 inches, an average width of about 0.1 
to 0.5 inches, and an average thickness of about 0.01 to 
about 0.05 inches.

11. A railroad crosstie as set forth in claim 5 wherein 
said binder comprises an organic polyisocyanate having 
at least two active isocyanate groups per molecule.

12. An elongated structural member including a lon
gitudinal axis and comprising

a base portion comprised of a composite wood mate
rial including elongated planar wood flakes inter
mixed with a binder and compressed to form a 
densified product, said elongated wood flakes each 
having a longitudinal axis, the grain direction of 
said wood flakes being aligned parallel with said 
longitudinal axis of said wood flakes, and said 
wood flakes being aligned with their longitudinal 
axes parallel to the longitudinal axis of the elon
gated structural member, and said planar wood 
flakes lying in parallel planes, and

a densified portion comprising elongated planar 
wood flakes intermixed with a binder and com
pressed to form a densified product, said densified 
product forming said densified portion having a 
density greater than the density of said body por
tion and being integrally formed with said body 
portion and integrally bonded thereto,

said base portion and said densified portion being 
formed at the same time and by forming a loosely 
felted mat comprised of said elongated planar 
wood flakes intermixed with a binder, said mat 
including a first mat portion intended to form said 
base portion and said mat including a second mat 
portion intended to form said densified portion and 
by compressing said composite wood material mat 
in a press to form said base portion and said densi
fied portion.

13. An elongated structural member as set forth in 
claim 12 wherein said wood flakes forming said base 
portion are comprised of a first wood material and
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wherein said wood flakes forming said densified portion 
are comprised of a second wood material.

14. An elongated structural member as set forth in 
claim 12 wherein said base portion includes an upper 
layer and wherein said densified portion comprises a 
layer covering said upper layer of said base portion.

15. An elongated structural member as set forth in 
claim 12 wherein said elongated wood flakes forming 
said densified portion each have a longitudinal axis, and 
the grain direction of said wood flakes is aligned parallel 
with the longitudinal axis of said wood flakes, and 
wherein said wood flakes are aligned with their longitu
dinal axes parallel to the longitudinal axis of the elon
gated structural member.

16. An elongated structural member as set forth in 
claim 12 wherein said wood flakes have an average 
length of about 0.5 inches to about 3.5 inches, an aver
age width of about 0.1 to 0.5 inches, and an average 
thickness of about 0.01 to about 0.05 inches.

17. An elongated structural member as set forth in 
claim 12 wherein said binder comprises an organic poly
isocyanate having at least two active isocyanate groups 
per molecule.

18. A post adapted to be supported in the ground and 
including a longitudinal axis, said post comprising a 
lower end adapted to extend into the ground and an 
upper end, said upper and lower ends of said post being 
comprised of composite wood material including elon
gated wood flakes intermixed with a binder and com
pressed to form a densified product, said elongated 
wood flakes each having a longitudinal axis, the grain 
direction of said wood flakes being aligned substantially 
parallel with said longitudinal axis of said wood flakes, 
and said wood flakes being aligned with their longitudi
nal axes parallel to the longitudinal axis of the post, and 
a post portion intermediate said upper and lower ends, 
said intermediate portion having a shear strength which 
is less than the shear strength of said upper and lower 
ends, and said intermediate portion being comprised of 
wood particles intermixed with a binder and com
pressed to form a composite product, and wherein said 
wood particles are in random orientation, said upper 
and lower post portions and said intermediate post por
tion being formed at the same time and by forming a 
loosely felted mat comprised of said elongated planar 
wood flakes intermixed with a binder, said mat includ
ing portions having aligned wood flakes and intended to 
form said upper and lower post portions and said mat 
including an intermediate portion comprised of ran
domly oriented flakes and intended to form said inter
mediate post portion, and by compressing said compos
ite wood material mat in a press to form said upper and 
lower post ends and said intermediate post portion.

19. A post as set forth in claim 18 wherein said inter
mediate portion has a density less than the density of 
said upper and said lower ends.

20. A post as set forth in claim 18 wherein said post 
includes an impact face and wherein the intermediate 
portion defines a shear area which slopes upwardly and 
rearwardly from said impact face.

21. A post as set forth in claim 18 wherein said wood 
flakes have an average length of about 0.5 inches to 
about 3.5 inches, an average width of about 0.1 to 0.5 
inches, and an average thickness of about 0.01 to about 
0.05 inches.

22. A post as set forth in claim 21 wherein said binder 
comprises an organic polyisocyanate having at least 
two active isocyanate groups per molecule.
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23. A post adapted to be supported in the ground and 
including a longitudinal axis, said post comprising a 
lower end adapted to extend into the ground and an 
upper end, said upper and lower ends of said post being 
comprised of composite wood material including elon
gated wood flakes intermixed with a binder and com
pressed to form a densified product, said elongated 
wood flakes each having a longitudinal axis, the grain 
direction of said wood flakes being aligned substantially 
parallel with said longitudinal axis of said wood flakes, 
and said wood flakes being aligned with their longitudi
nal axes parallel to the longitudinal axis of the post, and 
a densified post portion intermediate said upper and 
lower ends, and intended to be at the ground line when 
said post is set in the ground, said densified intermediate 
portion being integrally joined to said upper and lower 
ends and having a strength which is greater than the 
strength of said upper and lower ends, and said interme
diate portion being comprised of elongated thin wood 
flakes intermixed with a binder and compressed to form 
a densified product, said upper and lower post portions 
and said intermediate post portion being formed at the 
same time and by forming a loosely felted mat com
prised of said elongated planar wood flakes intermixed 
with a binder, said mat including portions intended to 
form said upper and lower post portions and said mat 
including an intermediate portion intended to form said 
intermediate post portion and by compressing said com
posite wood material mat in a press to form said upper 
and lower post ends and said intermediate post portions.

24. A post as set forth in claim 23 wherein said elon
gated wood flakes forming said densified intermediate 
portion each have a longitudinal axis, and the grain 
direction of said wood flakes is aligned substantially 
parallel with the longitudinal axis of said wood flakes, 
and wherein said wood flakes are aligned with their 
longitudinal axes parallel to the longitudinal axis of the 
guard rail post.

25. A post as set forth in claim 23 wherein said wood 
flakes have an average length of about 0.5 inches to 
about 3.5 inches, an average width of about 0.1 to 0.5 
inches, and an average thickness of about 0.01 to about 
0.05 inches.

26. A post as set forth in claim 23 wherein said binder 
comprises an organic polyisocyanate having at least 
two active icocyanate groups per molecule.

27. A method for forming an elongated solid struc
tural member including a first structural member por
tion having a first density and a second structural mem
ber portion integrally joined to the first structural mem
ber portion and wherein the second structural member 
portion has a density greater than that of the first struc
tural member portion, the method comprising the steps 
of

providing elongated wood flakes having a grain di
rection extending generally parallel to the longitu
dinal axis thereof,

admixing a binder with the wood flakes,
forming a first mat of the resulting mixture with at 

least a majority of the wood flakes oriented such 
that the longitudinal axis thereof is parallel to the 
axis of the structural member to be formed from the 
mat,

forming a second mat portion by depositing addi
tional quantities of said resulting mixture on at least 
portions of said first mat with at least a majority of 
the wood flakes in said additional quantity being 
oriented such that the longitudinal axis thereof is
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parallel to the axis of the structural member to be 
formed, and

compressing said first and second mat portions in a 
press applying sufficient pressure on the mat to 
bond the wood flakes together to form a densified 
integral compressed product.

28. A method according to claim 27 wherein the 
wood flakes in said first mat are comprised of softwood 
and wherein the second mat portion is comprised of 
hardwood flakes.

29. A method according to claim 27 wherein the 
wood flakes have an average length of about 0.5 inch to 
about 3.5 inches, an average length to average width 
ratio of about 4:1 to about 10:1 and an average thickness 
of about 0.01 to about 0.05 inch.

30. A method according to claim 29 wherein the 
wood flakes have an average thickness of about 0.015 to 
about 0.025 inch and an average length of about 1 to 2 
inches.

31. A method according to claim 29 wherein the 
average width of the wood flakes is about 0.1 to about 
0.5 inch.

32. A method according to claim 27 wherein the 
amount of binder admixed with the wood flakes is about 
5 to about 12 weight %, as solids based on the dry 
weight of the wood flakes.

33. A method according to claim 32 wherein the 
binder includes an organic polyisocyanate having at 
least two active isocyanate groups per molecule.

34. A method for forming a railroad crosstie includ
ing a base portion having a first density and a the sup
porting portion integrally joined to the base portion and 
supported by the base portion, and the tie supporting 
portion having a density greater than that of the por
tion, the method comprising the steps of

providing elongated wood flakes having a grain di
rection extending generally parallel to the longitu
dinal axis thereof,

admixing a binder with the wood flakes,
forming a first mat of the resulting mixture with at 

least a majority of the wood flakes oriented such 
that the longitudinal axis thereof is parallel to the 
axis of the structural member to be formed from the 
mat,

forming a second mat portion by depositing addi
tional quantities of said resulting mixture on at least 
portions of said first layered mat with at least a 
majority of the wood flakes in said additional quan
tity being oriented such that the longitudinal axis 
thereof is parallel to the axis of the structural mem
ber to be formed,

compressing said first and second mat portions in a 
press applying sufficient pressure on the mat to 
bond the wood flakes together to form a densified 
integral compressed product.

35. A method for forming a highway guard post 
including a lower end adapted to extend into the ground 
and upper end, said lower and upper ends being com
prised of composite wood material having a first density 
and a densified post portion intermediate said upper and 
lower ends and integrally joined to the upper and lower 
ends, the method comprising the steps of

providing elongated wood flakes having a grain di
rection extending generally parallel to the longitu
dinal axis thereof,

admixing a binder with the wood flakes,
forming a first mat of the resulting mixture with at 

least a majority of the wood flakes oriented such
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that the longitudinal axis thereof is parallel to the 
axis of the structural member to be formed from the 
mat

forming a second mat portion by depositing addi
tional quantities of said resulting mixture on at least 
portions of said first mat with at least a majority of 
the wood flakes in said additional quantity being 
oriented such that the longitudinal axis thereof is

14
parallel to the axis of the structural member to be 
formed

compressing said first and second mat portions in a 
press applying sufficient pressure on the mat to 
bond the wood flakes together to form a densified 
integral compressed product.

*  *  *  *  *
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