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To CHI. whom it may concern: boards, when spruce is employed, has been
Be it known that we, Frank J. Walsel found to be approximately one-fourth of an 

and Robert L. Watts, citizens of the United inch. The strips or boards thus formed are 
States, residing at Tacoma, in the county of then cut into suitable lengths and such 80 

5 Pierce and State of Washington, have in- lengths are then superimposed one above the 
vented a certain new and useful Improve- other so as to form a plurality of layers, with 
ment in Composite Lumber, of which the the grain of the wood in one layer running 
following is a specification. at an angle to the grain of the wood in the

This invention relates to improvements in adjacent layer. Each layer may be formed 85 
10 jomposite lumber and the method of form- of a single piece cut from the original strip 

ing the same, and has for its object to pro- or board, or, if desired, each layer may being the same, and has for its object to pro- or board, or, if desired, each layer may be 
vide a composite lumber that is formed of a formed itself of a plurality of strips or 
plurality of pieces of soft wood held to- pieces shaped so as to lie snugly and closely 
gether by cement or equivalent means and together. The adjacent or contact surfaces TO 
then compressed with pressure sufficient to of each layer are held together and in suit- 
effect certain beneficial changes in the physi- able position by any suitable means, as by 
cal properties of the composite mass and an efficient cement. A sufficient number of 
thereby produce a new article of manufac- these layers are thus superimposed one upon 
ture suitable for many commercial purposes another to form a block of any suitable or TB 
in which the original wood could not be used, desired thickness and, before the cementing 
and in which its properties render it superior material sets, this block is subjected to 
to other existing substances. It is particu- enormous pressure, whereby the several com- 
larly suited to the manufacture of articles ponent layers are not only brought into in- 
such as pulleys, for example, which require timate contact with each other, but the di- 8® 

25 toughness, durability, high coefficient of fric- rection of the pressure is transverse to the 
tion, and elimination of noise. direction of the grain in the wood in all of

The superior quality of our composite lum- the several layers. The amount of pressure 
her results in the combined effect of three necessary to employ to effect the purposes of 
factors, viz, the natural characteristics of the invention will, of course, vary with dif- SB 

30 the wood, the laminated structure in which it ferent woods, but must be sufficient to 
is built up, and the relation of the fibers of 
the wood to each other resulting from the
compression to which the mass has been sub- other, and must be carried to the point where 
jected. the built-up pile or block will remain in its 00

We have found the so-called “soft woods,” compressed state when the pressure is re- 
and particularly woods of coniferous trees, moved, that is, the pressure must be suffi- 
best suited for our purpose. The coniferous cient not only to bring the fibers into close 
woods lend themselves to use in our inven- frictional contact with each other, but must 
tion by reason of their physical structure be such as to compress the wood beyond its 05 

40 and properties, being characterized by sim- elastic limit. The progressive effect of the 
plicity of structure as regards fiber arrange- pressure on the material is, first, to brin 
ment, and a preponderance of strong fibers the layers of which the block is composed 
or so-called “tracheids” with a minimum of into more intimate contact with each other 
medullary rays and other cell formation. In and to squeeze out any excess of cement, l00 
actual practice, we have found spruce wood thereby giving a cement joint of maximum

efficiency between the layers themselves. As

15 t
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com-
Sress the relatively large number of wood 

bers into close frictional contact with each

35

<T

45
to be the best suited for our purpose. efficiency between the layers themselves. As 

The preferred method of forming our com- the pressure increases, its progressive action 
posite lumber is as follows:— on the wood is, first, against the inherent

A suitable wood, such as spruce for ex- elasticity of the wood cells or structure, and 1°5 
ample, is cut into thin strips or boards in up to a certain pressure this produces no 
such manner that the grain of the wood runs permanent change in the wood since, by re- 
lengthwise of the board or strip and, fur- lease of the pressure, it will return to origi- 
thermore, so that each board or strip is a nal volume. If the pressure is only carried 
slash gram or tangential cut off the original to this point, while it might produce a close HO 

55 log as nearly as practicable. A suitable and union between the several layers, it would 
entirely practical thickness for such strips or not materially reduce the volume of the mass

50
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pieces, partially broken away for a better 
understanding of the structure of the pile; 
and

of the pile or increase the density thereof, 
but by increasing the pressure to a sufficient 
degree to permanently deform or distort the 
natural cross-sectional shape of the cellular 

6 structure of the wood, the density of the 
mass is increased and, if this pressure is raised 
to a point beyond the elastic limit of the 
wood so that the same remains permanently 
distorted, the fibers forming the walls of the 

10 cellular tissue of the wood are brought into 
close, intimate frictional contact with each 
other, resulting in a product of great density, 
toughness and durability. It has been found 
that, by reason of the character of the wood, 

15 and particularly coniferous woods, it is pos
sible to effect this compression without any 
material alteration of the fibrous element of 
the wood other than a change in its cross- 
sectional shape and cubical content, thereby 

20 rendering possible the attainment of great 
strength, toughness and durability in the re
sulting product.

The cement employed is for the purpose 
of permanently securing the layers together 

25 and is not designed to saturate or soak into 
the entire mass of the wood for the purpose 
of filling the pores thereof with glue or ce
ment, since by our invention the aim is to so 
permanently deform the cells as to bring the 

30 fibers themselves into permanent frictional 
ement with each other 
the cells with glue or

Fig. $ is a perspective view of a pile of 
superimposed layers, each layer consisting 70 
of but a single piece of the wood, the left- 
hand end of Fig. 2 showing the pile in its 
uncompressed, and the right-hand end 
thereof in its compressed condition.

Referring more specifically to Fig. 1, it 75 
will be observed that the grain of the wood 
runs lengthwise of the layer and that the 
layers are arranged in such manner that 
the grains of adjacent layers extend at 

gle, and practically at right angles, to 80 
each other. In Fig. 2, the grains of the ad
jacent layers are at substantially right 
gles to. each other, the same as shown in 
Fig. 1, the sole difference between the two 
methods of forming the original piles of 85 
layers lying in the fact that, in Fig. 1, each 
layer itself is composed of a plurality of 
pieces, whereas in Fig. 2 each layer is com
posed of a single piece. It will 
stood that a suitable cement is interposed be- #0 
tween the several layers in both Fig. 1 and 
Fig. 2.

The pile of layers having been thus ar
ranged, such pile is then subjected to 
enormous pressure, as for example by pres- 85 
sure rolls or hydraulic pressure, thereby 
ducing the vertical height of the block 
pile as shown at the right-hand of Fig. 2, 
to such point that, when pressure is 
moved, the block or pile will remain in its 100 
compressed condition, that is the pressure 
must be such to compress the wood beyond 
its elastic limit. After this point has been 
reached, as before pointed out, the pressure 
may be increased still further if desired. 105 
Since the inherent elasticity differs in dif
ferent woods, or even in woods of the same 
species, the exact amount of pressure neces
sary to compress the wood beyond its elastic 
limit cannot be definitely stated, but those HO 
skilled in the art will be enabled to readily 
determine when such pressure has been ap
plied by reason of the fact that, when the 
pressure is removed, the wood will remain 
m its compressed state.

After the applied pressure has compressed 
the wood to the required degree, if the pres
sure is immediately removed the wood may 
slightly expand or spring back, and we 
therefore prefer to compress it beyond the 120 
degree required or to retain it under pres
sure for some time, the length of time de
pending on the degree of pressure. When 
this is done, the “spring back” will be so 
small as to be negligible.

Having thus described our invention, 
what is claimed is:—

1. An article of manufacture, a composite 
lumber, composed of a plurality of layers 
of soft wood cemented together with the 130

an
an

an-

be under-

an

contact and engag 
rather than to fill 
cement.

The amount of pressure necessary to em- 
35 ploy to secure the practical results of our in

vention will, of course, vary with different 
woods, and the decrease in volume resulting 
from such applied pressure will also vary, 
but whatever variety of wood is employed 

40 and whatever the pressure may be, it is es
sential that the pressure be such as to com
press the wood beyond its elastic limit and 
bring the fibers thereof into close frictional 
contact and engagement. With spruce, for 

45 example, we have found that a pressure of 
fifty tons per square foot is sufficient to re
duce the block or pile to 60% of its original 
cubical content. This pressure is sufficient 
to overcome the elastic limit of the wood 

50 and cause it to remain permanently in its 
compressed condition. If a still more dense 
structure is desired, we have found that 
this may be attained, but that the ratio of 
increase of pressure is in inverse proportion 

56 to the decrease in the cubical content of the 
block. For example, to compress the block 
into 40% of its original cubical content re
quires a pressure of about 110 tons per 
square foot.

In order that the invention may be read
ily understood, we herewith present two 

gures of drawings, in which—
Fig. 1 is a perspective view of a pile con

sisting of a plurality of layers of the wood, 
each layer itself consisting of a plurality of

re-
or

re-
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grain of the adjacent layers extending at an lumber which consists in arranging layers of 
angle to each other and the whole com- wood in a pile with the grain of adjacent 
pressed beyond the elastic limit of the wood, layers at an angle to each other and with

2. As an article of manufacture, a com- cement between the layers and then sub-
6 posite lumber, composed of a plurality of jecting said pile to pressure beyond the 25 

layers of soft wood having a cement inter- elastic limit of the wood, 
posed between the layers and the grain of 5. The method of making a composite 
adjacent layers crossing each other, and the lumber which consists in arranging layers 
whole compressed beyond the elastic limit of a coniferous wood in a pile with the 

10 of the wood to bring the fibers of the wood grain of adjacent layers at an angle to each 30 
into frictional contact with each other. other and with cement between the layers,

3. As an article of manufacture, a com- and then subjecting said pile to pressure 
posite lumber, composed of a plurality of sufficient to compress the wood beyond its 
layers of coniferous wood having a cement elastic limit and bring the fibers thereof into

15 interposed between the layers and the grain frictional contact.
of adjacent layers crossing each other, and In witness whereof, we hereunto subscribe 
the whole compressed beyond the elastic our names this 10th day of March A. D. 
limit of the wood to bring the fibers of the 1920. 
wood into frictional contact with each other, 

g® 4. The method of making a composite

.1J

FRANK J. WALSH. 
ROBERT L. WATTS.


