
History of Plywood 
 
Ancient Origins of Plywood 
 
Archeologists have found traces of laminated wood in the tombs of the Egyptian pharaohs. A 
thousand years ago, the Chinese shaved wood and glued it together for use in furniture. The 
English and French are reported to have worked wood on the general principle of plywood in the 
17th and 18th centuries. And historians credit Czarist Russia for having made forms of plywood 
prior to the 20th century as well. Early modern-era plywood was typically made from decorative 
hardwoods and most commonly used in the manufacture of household items, such as cabinets, 
chests, desk tops and doors. Construction plywood made from softwood species did not appear 
on the scene until the 20th century. 
 
Plywood Patented, Then Forgotten 
 
The first patent for what could be called plywood was issued December 26, 1865, to John K. 
Mayo of New York City. A re-issue of that patent, dated August 18, 1868, described Mayo’s 
development as follows: “The invention consists in cementing or otherwise fastening together a 
number of these scales of sheets, with the grain of the successive pieces, or some of them, 
running crosswise or diversely from that of the others…” Mayo may have had a vision, but 
apparently not much business sense, since history does not record that he ever capitalized on his 
patents. 
 

1905: An Industry is Born 
 
In 1905, the city of Portland, Oregon was 
getting ready to host a World’s Fair as part 
of the 100th anniversary celebration of the 
Lewis and Clark Expedition. Several local 
businesses were asked to prepare exhibits 
for the event, including Portland 
Manufacturing Company, a small wooden 
box factory in the St. Johns district of the 
city. Part owner and plant manager Gustav 

Carlson decided to laminate wood panels from a variety of Pacific Northwest softwoods. Using 
paint brushes as glue spreaders and house jacks as presses, several panels were laid up for display. 
Called “3-ply veneer work,” the product created considerable interest among fairgoers, including 
several door, cabinet and trunk manufacturers who then placed orders. By 1907, Portland 
Manufacturing had installed an automatic glue spreader and a sectional hand press. Production 



soared to 420 panels a day. And an industry was born. 
 
From Doors to Running Boards: The First Plywood Markets 
 
During its first 15 years the softwood plywood industry relied primarily on a single market—door 
panels. But in 1920, “super salesman” Gus Bartells of Elliott Bay Plywood in Seattle began 
generating customers in the automobile industry. Bartells had earlier established the first 
plywood dealerships around the country, and was equally successful in getting car manufacturers 
to use plywood for running boards. The market took off and the industry enjoyed steady growth 
during the Jazz Age. By 1929, there were 17 plywood mills in the Pacific Northwest and 
production reached a record 358 million square feet (3/8-inch basis). 
 

A Technological Breakthrough: Waterproof 
Adhesive 
 
Lack of a waterproof adhesive that would 
make plywood suitable for exterior exposure 
eventually led automobile manufacturers to 
switch from plywood to more durable metal 
running boards. A breakthrough came in 1934 
when Dr. James Nevin, a chemist at Harbor 
Plywood Corporation in Aberdeen, 
Washington, finally developed a fully 
waterproof adhesive. This technology 
advancement had the potential to open up 

significant new markets. But the industry remained fragmented. Product quality and grading 
systems varied widely from mill to mill. Individual companies didn’t have the technical or in most 
cases marketing resources to research, develop and promote new uses for plywood. The industry 
looked for help from its newly formed trade association, the Douglas Fir Plywood Association. 
 
Founding of the Douglas Fir Plywood Association 
 
Several failed attempts to establish a plywood association were made in the early years of the 
industry. Finally, on May 17, 1933, several fir plywood manufacturers met at the old Portland 
Hotel to discuss the advisability of adopting certain trade practices before the industry would be 
forced to do so under the Depression-era National Recovery Act. The act was later declared 
unconstitutional but for a time put pressure on the plywood industry to organize. A month of 
negotiations followed and on June 13, 1933, the Douglas Fir Plywood Association held its first 
regular meeting at the Winthrop Hotel in Tacoma, Washington. The new association struggled 



until, in 1938, it hired a legendary business development guru, W. E. “Diff” Difford. 
 
Standardization and Improved Quality Testing Boost Sales 
 
The Douglas Fir Plywood Association was among the first to take advantage of a 1938 law that 
permitted registration of industrywide trademarks, which allowed plywood to be promoted as a 
standardized commodity rather than by individual brand names. That same year, FHA accepted 
exterior plywood, based in part on a new Commercial Standard that included performance tests 
for both interior and exterior plywood. These developments helped clear the way for more 
successful promotion of plywood’s benefits to the construction industry. “Dri-Bilt With 
Plywood” became a familiar advertising slogan. More than a million low-cost Dri-Bilt homes were 
constructed featuring DFPA-trademarked PlyScord subfloors and sheathing, PlyWall ceilings 
and walls, PlyPanel built-ins, and PlyShield siding. In 1940, the association sponsored “The 
House in the Sun,” the first of many plywood demonstration houses. Plywood’s growing 
reputation as a strong and durable construction material was soon put to the extreme test by war. 
 

Plywood Goes to War 
 
World War II was a proving ground for 
plywood. The product was declared an 
essential war material and production and 
distribution came under strict controls. The 
industry’s war-time mills—by this time 
numbering about 30—produced between 
1.2 and 1.8 billion square feet annually. 

Plywood barracks sprung up everywhere. The Navy patrolled the Pacific in plywood PT boats. The 
Air Force flew reconnaissance missions in plywood gliders. And the Army crossed the Rhine 
River in plywood assault boats. There were thousands of war accessories made of plywood—from 
crating for machinery parts, to huts for the famed Seabees in the South Pacific, to lifeboats on 
hundreds of ships that kept supply lines open in the Atlantic and Pacific. 
 
 
The Post-War Boom 
 
With the war ended, the industry geared up to meet growing demand in the booming post-war 
economy. In 1944, the industry’s 30 mills produced 1.4 billion square feet of plywood. By 1954, 
the industry had grown to 101 mills and production approached 4 billion square feet. That same 
year, the Stanford Research Institute predicted that demand for plywood would rise to 7 billion 
feet by 1975—21 years into the future. Although some were skeptical, production rocketed to 



7.8 billion feet in just five years, and by 1975 U.S. production alone exceeded 16 billion square 
feet, more than double the forecast. 
 
Plywood Goes North 
 
With its rich forest resources, it was only natural that Canada should join what eventually would 
become a truly North American plywood industry. The first Canadian plywood was produced in 
1913 at Fraser Mills, New Westminster, British Columbia, but it wasn’t until 1935 that a second 
mill was opened—by the H.R. MacMillan Company. In 1950, five Canadian companies founded 
the Plywood Manufacturers Association of British Columbia (PMBC), which eventually evolved 
into the present-day Canadian Plywood Association (CANPLY). The Canadian Standards 
Association published the first Canadian Plywood Standard in 1953 based on specifications 
developed by PMBC. 
 
The Rise of Southern Pine 
 
For more than a half century the softwood plywood industry was located exclusively in the 
Pacific Northwest and British Columbia using the region’s vast supply of Douglas fir. Until mid-
century, it was not known how to effectively glue together veneer from softwood species grown 
in other regions. But research and development efforts changed that in the late 1950s and early 
60s, and in 1964 Georgia-Pacific Corporation opened the first southern pine plywood mill, in 
Fordyce, Arkansas. The Douglas Fir Plywood Association changed its name that same year to 
reflect the fact that the plywood industry was now national in scope. Today, some two-thirds of 
all U.S. plywood is produced in the South. 

 
 
 
 



Technology Marches On 
Plywood is often called the original engineered wood product because it was one of the first to be 
made by bonding together cut or refashioned pieces of wood to form a larger and integral 
composite unit stronger and stiffer than the sum of its parts. Cross-laminating layers of wood 
veneer actually improve upon the inherent structural advantages of wood by distributing along-
the-grain strength of wood in both directions. This idea of “reconstituting” wood fiber to produce 
better-than-wood building materials has led in more recent times to a technological revolution 
and the rise of a whole new engineered wood products industry. In the late 1970s and early 80s, 
for example, the plywood principle gave rise to what today is a worldwide oriented strand board, 
or OSB, industry. Instead of solid sheets of veneer, OSB is made of small wood strands that are 
glued together in cross-laminated layers. Other engineered wood products today include wood I-
joists, glued laminated timber, laminated veneer lumber, and oriented strand lumber. These 
products not only yield superior performance properties, but also make better use of precious 
forest resources. And it all began with plywood. 
 
A Plywood Review and its  Chemical  Impl icat ions  
 
Plywood is normally defined as an assembly of an odd number of layers of wood joined together 
by means of an adhesive. The various operations for converting round wood into veneer and 
finally into plywood are chiefly mechanical. However, there are many areas in which chemicals 
are involved in substantial quantities. A weight of water equal to the oven dry weight of wood 
used to manufacture plywood must be removed from the veneer of the forest grown tree before 
adhesive application to assure cure of the adhesive and to meet the needs of plywood use 
conditions. A billion pounds of liquid synthetic phenol- and urea-formaldehyde resins are 
consumed yearly by the plywood industry in the United States. One hundred million pounds of 
proteinaceous grain flour extender and another one hundred million pounds of ligno-cellulose and 
clay filler are consumed in plywood manufacture each year. Zero water discharge philosophy is a 
debatable pollution subject in the plywood industry but its application is practical and reasonable 
in most cases. Air omission control is receiving considerable attention and presents particular 
problems with free formaldehyde where urea-formaldehyde resins are utilized. Debarked veneer 
logs create millions of tons of bark which today is not fully utilized. Using this bark and other 
wood residues for energy generation is a primary objective of plywood mills to essentially free 
them of petrochemical requirements for energy. These and other areas are reviewed with 
reference to eighteen million cubic meters of plywood made in the United States yearly. 
 
 
 
The Manufacturing Process 
 



 
The trees used to make plywood are generally smaller in diameter than those used to make 
lumber. In most cases, they have been planted and grown in areas owned by the plywood 
company. These areas are carefully managed to maximize tree growth and minimize damage from 
insects or fire. Here is a typical sequence of operations for processing trees into standard 4 ft by 
8 ft (1.2 m by 2.4 m) plywood sheets: 
 

 
 
The logs are first debarked and then cut into peeler blocks. In order to cut the blocks into strips 
of veneer, they are first soaked and then peeled into strips. 
 
 
 
 
Felling the trees 

 
1. Selected trees in an area are marked as being ready to be cut down, or felled. The felling 

may be done with gasoline-powered chain saws or with large hydraulic shears mounted 
on the front of wheeled vehicles called fellers. The limbs are removed from the fallen 
trees with chain saws. 
 

2. The trimmed tree trunks, or logs, are dragged to a loading area by wheeled vehicles called 
skidders. The logs are cut to length and are loaded on trucks for the trip to the plywood 
mill, where they are stacked in long piles known as log decks. 

 
Preparing the logs 

 
3. As logs are needed, they are picked up from the log decks by rubber-tired loaders and 

placed on a chain conveyor that brings them to the debarking machine. This machine 



removes the bark, either with sharp-toothed grinding wheels or with jets of high-pressure 
water, while the log is slowly rotated about its long axis. 

4. The debarked logs are carried into the mill on a chain conveyor where a huge circular saw 
cuts them into sections about 8 ft-4 in (2.5 m) to 8 ft-6 in (2.6 m) long, suitable for 
making standard 8 ft (2.4 m) long sheets. These log sections are known as peeler blocks. 

 
Making the veneer 

 
5. Before the veneer can be cut, the peeler blocks must be heated and soaked to soften the 

wood. The blocks may be steamed or immersed in hot water. This process takes 12-40 
hours depending on the type of wood, the diameter of the block, and other factors. 
 

6. The heated peeler blocks are then transported to the peeler lathe, where they are 
automatically aligned and fed into the lathe one at a time. As the lathe rotates the block 
rapidly about its long axis, a full-length knife blade peels a continuous sheet of veneer 
from the surface of the spinning block at a rate of 300-800 ft/min (90-240 m/min). 
When the diameter of the block is reduced to about 3-4 in (230-305 mm), the 
remaining piece of wood, known as the peeler core, is ejected from the lathe and a new 
peeler block is fed into place. 

7. The long sheet of veneer emerging from / the peeler lathe may be processed 
immediately, or it may be stored in long, multiple-level trays or wound onto rolls. In any 
case, the next process involves cutting the veneer into usable widths, usually about 4 ft-6 
in (1.4 m), for making standard 4 ft (1.2 m) wide plywood sheets. At the same time, 
optical scanners look for sections with unacceptable defects, and these are clipped out, 
leaving less than standard width pieces of veneer.   

 
 



The wet strips of veneer are wound into a roll, while an optical scanner detects any 
unacceptable defects in the wood. Once dried the veneer is graded and stacked. Selected 
sections of veneer are glued together. A hot press is used to seal the veneer into one solid 
piece of plywood, which will be trimmed and sanded before being stamped with its 
appropriate grade.   
 

8. The sections of veneer are then sorted and stacked according to grade. This may be done 
manually, or it may be done automatically using optical scanners. 
 

9. The sorted sections are fed into a dryer to reduce their moisture content and allow them 
to shrink before they are glued together. Most plywood mills use a mechanical dryer in 
which the pieces move continuously through a heated chamber. In some dryers, jets of 
high-velocity, heated air are blown across the surface of the pieces to speed the drying 
process. 

10. As the sections of veneer emerge from the dryer, they are stacked according to grade. 
Underwidth sections have additional veneer spliced on with tape or glue to make pieces 
suitable for use in the interior layers where appearance and strength are less important. 
 

11. Those sections of veneer that will be installed crossways—the core in three-ply sheets, or 
the crossbands in five-ply sheets—are cut into lengths of about 4 ft-3 in (1.3 m). 

 
Forming the plywood sheets 

 
12. When the appropriate sections of veneer are assembled for a particular run of plywood, 

the process of laying up and gluing the pieces together begins. This may be done 
manually or semi-automatically with machines. In the simplest case of three-ply sheets, 
the back veneer is laid flat and is run through a glue spreader, which applies a layer of 
glue to the upper surface. The short sections of core veneer are then laid crossways on 
top of the glued back, and the whole sheet is run through the glue spreader a second 
time. Finally, the face veneer is laid on top of the glued core, and the sheet is stacked 
with other sheets waiting to go into the press. 
 

13. The glued sheets are loaded into a multiple-opening hot press. presses can handle 20-40 
sheets at a time, with each sheet loaded in a separate slot. When all the sheets are 
loaded, the press squeezes them together under a pressure of about 110-200 psi (7.6-
13.8 bar), while at the same time heating them to a temperature of about 230-315° F 
(109.9-157.2° C). The pressure assures good contact between the layers of veneer, and 
the heat causes the glue to cure properly for maximum strength. After a period of 2-7 
minutes, the press is opened and the sheets are unloaded. 



 
14. The rough sheets then pass through a set of saws, which trim them to their final width 

and length. Higher grade sheets pass through a set of 4 ft (1.2 m) wide belt sanders, 
which sand both the face and back. Intermediate grade sheets are manually spot sanded 
to clean up rough areas. Some sheets are run through a set of circular saw blades, which 
cut shallow grooves in the face to give the plywood a textured appearance. After a final 
inspection, any remaining defects are repaired. 
 

15. The finished sheets are stamped with a grade-trademark that gives the buyer information 
about the exposure rating, grade, mill number, and other factors. Sheets of the same 
grade-trademark are strapped together in stacks and moved to the warehouse to await 
shipment. 

 
Quality Control 
 
Just as with lumber, there is no such thing as a perfect piece of plywood. All pieces of plywood 
have a certain amount of defects. The number and location of these defects determines the 
plywood grade. The standards for construction and industrial plywoods are defined by Product 
Standard PS1 prepared by the National Bureau of Standards and the American Plywood 
Association. Standards for hardwood and decorative plywoods are defined by ANSIIHPMA HP 
prepared by the American National Standards Institute and the Hardwood Plywood 
Manufacturers' Association. These standards not only establish the grading systems for plywood, 
but also specify construction, performance, and application criteria. 
 
The Future 
Even though plywood makes fairly efficient use of trees—essentially taking them apart and 
putting them back together in a stronger, more usable configuration—there is still considerable 
waste inherent in the manufacturing process. In most cases, only about 50-75% of the usable 
volume of wood in a tree is converted into plywood. To improve this figure, several new products 
are under development. 
One new product is called oriented strand board, which is made by shredding the entire log into 
strands, rather than peeling a veneer from the log and discarding the core. The strands are mixed 
with an adhesive and compressed into layers with the grain running in one direction. These 
compressed layers are then oriented at right angles to each other, like plywood, and are bonded 
together. Oriented strand board is as strong as plywood and costs slightly less. 
 
 
 
 



Uses 
 
Sheds and cladding are made from this material/Weather boiled proof plywood requires paint or 
varnish to protect the outer veneer from the elements. 
 
Internal plywood does not contain water-resistant adhesive. The code used to represent this 
plywood is (Int.interior use only). It may be used for wall panelling, flooring and furniture. 
 
Shuttering boxes are made from shuttering plywood. Shuttering boxes are used in the 
construction industry to contain concrete while it sets. The material is water resistant to a certain 
extent. The surface of this material does not have a decorative veneer and is generally not 
suitable for use where an attractive quality finish is required. 
 
Marine Plywood is made with waterproof adhesive so that it can be used under water. The 
material should still be protected with paint or varnish. 
Other codes used on the surface of plywood are: BR: -Boil Resistant, MR: -Moisture Resistant. 
The smoothness of the surface and the number of defects in it grade plywood. Plywood can be 
nailed and screwed. Thin plywood is flexible and can be formed into curved shapes. 
 
Fact  
Plywood is always laid up in uneven numbers of layers. This is due to the fact that each layer of 
plywood has the grain oriented at 90° to the previous layer.  
 
The Reason 
 
The grain of each layer has to run perpendicular to the adjacent layers for strength. In order to 
make sure both faces of the board have the grain running in the same direction you need an odd 
number. 


