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UNITED STATES PATENT OFFICE 
2,656,296 

PROCESS OF MANUFACTURING FIBROUS 
SHEET COWERED PLYWOOD 

Donald H. Grangaard, Appleton, Wis., assignor to 
Paper Patents Company, Neenah, Wis., a cor 
poration of Wisconsin 
Application June 5, 1951, Serial No. 229,951 

(C. 154-132) 4. Claims. 
1. 

The present invention relates generally to the 
manufacture of plywood and similar sheet ma 
terials, and has for its principal object the in 
provement of the surface characteristics of these 
materials, especially plywood made from Douglas 
fir. 
As will hereinafter appear, this object is ac 

Complished by the provision of a masking or 
cover sheet of novel type, which is adapted to 
be attached to the sheet material with which it 
is used so as to constitute the exposed surface 
thereof. 
Very large amounts of plywood are manufac 

tured and used each year in the United States for 
buildings and for other purposes, and a large 
portion of this plywood is made from Douglas 
fir. This wood has the advantages of being 
strong and relatively inexpensive, while at the 
same time being comparatively easy to fabricate. 
Dougla S fir plywood haS, however, certain Wery 
important disadvantages. Particularly, it is dif 
ficult to obtain logs which are completely free 
from knots or other blennishes, and as a result, 
the available surface veneers frequently contain 
relatively large knot holes, pitch pockets or other 
defects. Moreover, even when it is possible to 
obtain a Substantially perfect Surface ply, Doug 
las fir is subject to checking and to very severe 
grain-raising, both of which render the obtaining 
of a smooth, grain-free finish on the plywood 
Surface almost impossible. 
The phenomenon of grain-raising is caused by 

the variation in density in the Wood dueto dif 
fering rates of growth in the Spring and Summer 
growth periods. The differing densities in the 
wood result in differing rates of expansion or 
contraction with change in moisture Content, and 
the grain becomes clearly visible on the face of 
the sheet or panel. This is especially objection 
able in cabinets, doors, etc., which are to be sub 
sequently painted, or finished, with a glossy 
paint or enamel. 
Checking is evidenced by relatively short, hair 

line cracks, the cracks developing most rapidly 
when the face veneer is dried out, a condition 
which commonly occurs in the interior of houses, 
etc., when the relative humidity is low. In ag 
gravated cases, the wood may actually split. It 
is not possible to completely prevent or overcome 
checking. Or Splits by painting, enameling, or 
other finishing methods, and these defects ap 
pear as cracks in the finish. 
The defects resulting from knots, pitch pocketS, 

and the like are corrected by the use of plug 
patches, the most commonly used types being 

0. 

20. 

30 

35 

40 

45 

2 
known as “cookie' patches and "boat' patches. 
In the use of plug patches, a hole is cut or 
punched from the wood sheet or veneer of sufi 
cient size to include the entire defective area, 
and an insert of similar shape, which has been 
cut from a perfect sheet, is inserted in the cut 
out. These inserts are, however, clearly visible 
in the completed plywood sheet, and since at 
least the outline will show through paint or 
other finishes, they have the effect of lowering 
the quality of the sheet. To this extent, the de 
fects resulting from the use of plug patches are 
most Serious, from an economic viewpoint, be 
cause a plywood sheet which contains any visible 
defects on either surface must be sold as a lower 
grade sheet than one which is completely free 
from defects. 

In the practice of the present invention, a 
sheet of resin containing paper is applied to 
the exposed Surface of the plywood. This resin 
bearing sheet has certain very definite require 
ments and characteristics, as will hereinafter ap 
pear, and when applied to the plywood surface, it 
effectively masks all of the ordinary surface de 
fects, including raised grain, ordinary checking 
and Small Splits, and both cookie and boat type 
plug patches. The principal object of the in 
vention is thus accomplished and a smooth fin 
ish, free from grain or other imperfections is 
obtained on the plywood or other sheet material 
With which the masking sheet is used. 
The present application is a continuation-in 

part of my prior abandoned applications Serial 
No. 779,889, and Serial No. 116,810, which were 
filed on October 15, 1947, and September 20, 
1949, respectively, and which were assigned to 
the assignee of the present invention. In those 
applications I have disclosed certain particularly 
Satisfactory masking sheets which are likewise 
capable of accomplishing the above stated prin 
cipal object of the invention. More particular 
ly, the earlier filed application, Serial No. 779,889, 
is principally directed to masking - sheets con 
taining resins of the phenol-aldehyde type, while 
the second application, Serial No. 116,810, is con 
cerned primarily with masking sheets containing 
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resins of the urea-aldehyde type. 
This application combines the disclosures of 

these two prior applications, and includes, in 
addition, certain extensions of, and additions to, 
the disclosures made in these said applications, 
particularly with regard to the addition of the 
resin to the sheet. Hence, a further object of 
the present invention is to provide improved 
methods of manufacturing resin-containing ply 
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wood masking sheets, in accordance with the 
general principle disclosed in my Said applica 
tions Serial No. 779,889 and Serial No. 116,810. 
A still further, and even more specific object of 
the invention is to produce a masking sheet of 
this type which contains one or more, of the 
beater addition resins, alone or in combination 
with one or more other resins and which, at the 
same time, has very high wet abrasion and scuff 
resisting Surfaces. JEJS SqqSSJS S AAAqS H S H SHAS SJSASLL S SJSSS SSS AAAA 

In Figure 1 of the drawings, there i?a, Sche 
matic illustration of a method of manufacturing 
the improved cover or masking sheet of the in 
vention; . . . . . . . . . . . " : ? ? ? ? ? ?. ? ? . ?? 

Figure 2 shows, in schematic illustration, an 
other method of manufacturing the improved 
masking sheet of the inventioii; 

Figure 3 is an enlarged, fragmentary, perSpeg 
tive view, showing the completed masking sheet 
having, a glue-line or adhesive applied thereto; 

Figure, 4 is a diagrammatic view of a plywood 
press and illustrates the manner in which mask: 
ing, sheets, in accordance with the invention, may 
be applied to the surfaces of the plywood panels; 
. , Figure 5. is la sectional view illustrating, a, por 
tion...of a plywood panel with cover or masking 
sheets, in accordance with the invention, ap 
plied to, both surfaces, thereof;. . . . . . 
Figure 6 is a plan yiew. of a die member used 

in determining certain characteristics of the 
masking, sheets of the inyention; . . . . . . . . 
Figure,7 i?, an.emlarged, fragmentary, sectional 

view, illus?irating the manner in which the die 
member of Figure6 is used, and , Figure 8, is a graph showing variation in the 
per cent of extractable resin with curing time 
for three representative types of masking sheets 
made in accordance with the present invention 

4. 
liquid or solid form. When this is done, the 
beater thoroughly disperses and uniformly dis 
tributes the resin throughout the pulp fiber. 
The furnish is then pumped to a conventional 
type paper-making machine, such as a Four 
drinier machine, and formed into a sheet. A 
glue line may be applied to the sheet at the end 
of the paper making operation and, if the glue 
line is used, it is dried sufficiently to produce a 
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from a relatively slow, a medium, and a fast . 
curing, resin. The graph, also, illustrates a test 
procedure which will hereinafter be described 
in greater detail. . . . 
. In the manufacture of the masking sheet of 
the present invention, resin is uniformly distrib 
uted throughout the sheet and this.resin, is then 
advanced to, a high degree of cure, the advanced 
degree of cure being, one of the important fea: 
tures of, the invention. The resin may be uni 
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formly distributed throughout a base sheet after 
that sheet has been formed, or, in the alternative, 
the resin may be introduced into the product by 
mixing...a resinor resins With the pulp. The 
masking sheet may also be manufactured by dis 
tributing the resin, or resins in the sheet by a 
combination of these, methods. . . . . . . . . . 
... When the resin is to be, introduced into a pre 
formed, sheet, a base sheet of , rather heavy, 
moderately absorbent, paper may be passed 
through resin applying means so as to effect uni 
form distribution of resin throughout that sheet. 
The resin-bearing sheet may then be moved 
through drying, and curing Ovens to accomplish 
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controlled curing of the resin. Following the 
curing operation, the resin bearing sheet may be 
conducted through a cooling.Zone, after which an 
adhesive coating, may be applied to one surface 
thereof...for the purpose of providing a glue, line. 
As a final step, the glue, line, if used, should be 
dried to a non-tacky condition. . . . . . . . . 

If all, or part of, the resin is to be impregnated 
in the masking sheet as an incident to the manu 
facture of the base: Sheet, a beater-addition type 
resin, which, has relatively rapid curing charac 
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teristics, is, introduced into the paper furnish, . 
preferably at the beater, the resin being in either 75 

it is important.th 

non-tacky condition as a final step in the forma 
tion of the masking sheet of the invention. Regardless of the particular method employed 
to effect the introduction of resin into the sheet, 

hat the resin shall be uniformly 
distributed throughout the sheet, and that it shall 
be cured to the extent to be hereinafter defined. When this is done, the sheets resulting from any 
of these methods will have excellent masking 
characteristics. In this connection, it should be 
noted that the preferred methods of manufac sin-bearing masking sheets, in accord 
ince with the invention do riot use pressure för 
the purpose of a ing the re?in cure, and that 
the resin cure is advanced to a high degree prior 
to any use of the masking sheet. The latter chair 
acteristic, of, the invention is of significance för 
the reason, that it is contrary to the commercial practice of preparing resin-bearing laminates 
and, indeed, has been carefully avoided hereto 
AMMS SSSASASASAS S SDS0AAS The drawings illustrate two general types of 
apparatus for manufacturing, the masking sheet 
of the invention, Figure 1 showing apparatus 
whereby the resin impregnation may beintro 
duced into a preformed sheet and Figure 2 illus 
trating apparatus, wherein resin may be intro 
duced into a sheet of paper during the manu 
facture of that sheet. In the particular appara 
tus ilustrated in Figure.1, a base sheet is con 
tained on a supply roll, illustrated at 7, and this 
sheet is guided through, a pan 8, which contains 
a solution of impregnating resin, by means of 
guide rolls 9 and 10. To assure that the proper 
amount of resin, will be contained in the sheet, 
and to effect even resin impregnation and dis 
tribution, a pair of squeeze rolls and 2 are 
arranged to, engage the base sheet as it emerges 
from the bath of resin. The squeeze rolls if and, 2 are desirably, adjustably supported in 
order that the amount of resin retention in the 
base sheet can be accurately, controlled. After 
leaving the squeeze, rolls it and 12, the sheet is 
conveyed through an oven, 3 by means of a belt 
conveyor. 5. The oven i3 includes three sepal. 
rat?.heating, sections. Í 7, 8 and 19, which ar? 
adapted to be maintained at different interde. pendently controlled temperatures, in order that 
the drying and curing of the resin impregnated 
sheet can be accurately controlled. The oven 
3 also includes a fourth or cooling, section. 20, which may be provided with fans or cooling coils, 

or both, for effecting cooling of the sheet in a 
shprt interval of time. The provision of a cool 
ing. Zone immediately following the heated, 
curing Zones, also aids, in securing accurate con 
tol of the curing 9peration. It will be under 
stood that, other means and procedures can be 
employed for incorporating the resin into the 
sheet, and for effecting...the curing of the same 

In the apparatus illustrated in Figure 1, a glue 
line adhesive is applied to one face of the cured, 
resin-bearing sheet immediately after it leaves 
the OYen. 3. . The means, for accomplishing this 
includes,apan 2 for containing the adhesive in 
liquid form, a dip roll 22 and a pair of squeeze 

  



5 
rolls 23 and 24. After passing through the ad 
hesive applying means, the sheet is conducted 
through a second heated Owen 25, wherein the 
coating is dried. Following this, the completed 
sheet product may be reeled up on a take-up 
reel, as indicated at 2. 
The glue line adhesive can be applied as a 

completely Separate operation, or it may be 
omitted entirely. In Some instances, it will be 
found more...desirable to apply the adhesive for 
joining the masking sheet to the Surface of the 
plywood or other product. With which the sheet 
is used at the time that the sheet is to be at 
tached and the adhesive may then be applied to 
the wood rather than to the masking sheet, or a 
Separate sheet or film of the adhesive may be 
used in accordance with the known practices of 
the art. . . . . ." 

The base sheet used in apparatus of the type 
shown in Figure 1 preferably comprises a 100% 
kraft sheet. However, satisfactory sheets can be 
manufactured from pulp furnishes of other 
types, for example, sheets manufactured from 
sulphite pulp, semi-chemical pulp, groundwood 
Sulphite mixtures, etc., such sheets giving good 
results in most instances. The particular pulp 
or pulp mixture used will depend to some extent 
upon the handleability conditions required in the 
'final sheet and upon the degree of scuff and 
abrasion resistance required in the end product. 

Investigations have shown that the base sheet 
should have a basis weight when dry within the 
range of from about 110 to 210 pounds per stand 
ard ream, 500 sheets 24 by 36 inches (bone dry 
basis), with a density within the range of from : 
about .55 to .80 gram, per cubic centimeter and 
that the optimum sheet has a dry basis weight 
within the range of from about 125 to 135 pounds 
per standard ream, at densities within the range 
of from .65 to .75 gram per cubic centimeter. If 
the density is too low, the resulting masking 
sheet will lack abrasion or scuff resistance, and 
if the density is too high, it will become unduly 
difficult to accomplish the particular kind of 
resin impregnation that is required in the attain 
ing of the objects of the invention. Generally 
stated, the base sheet should be a relatively 
dense sheet which, at the same time, is absorb 
ent. The heavier basis weight sheets tend to give 
better masking, but sheets having basis weights : 
materially greater than the optimum range spec 
ified are uneconomical. 
The caliper or thickness of the base sheet may 

vary between rather wide limits, but the caliper 
is desirably in the range of from about 10 to 13.5 
thousandths of an inch. The pH of the base 
sheet is not particularly important, although it 
will usually be found most convenient to operate 
With a base sheet which has a pH which is some 
'what on the acid side, i. e. a pH in the range of 
from about 40 to 4.5. The tensile strength of the 
sheet is also not of too great importance, but it 
should be sufficiently great so that the sheet may 
be drawn through the impregnating apparatus 
without tearing or breaking. 

In one particularly satisfactory embodiment of 
the invention the base sheet constituted a 100 per 
cent kraft sheet, having an unimpregnated basis 
weight of approximately 125 pounds per standard 
ream of 500 sheets 24 by 36 inches (bone dry 
basis). The sheet had an average caliper or 
thickness within the range of about 12.5 to 13.5 
one-thousandths of an inch and a density within 
the range of from 56 to 65 gram per cubic centi 
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meter. The average net wet tensile strength of 
the sheet was about 10 pounds per inch of width. 
The resin impregnating material used in the 

manufacture of this embodiment of the invention 
consisted of an aqueous solution of a phenol 
formaldehyde resin having high penetrability 
and low viscosity at the concentrations used for 
impregnating the sheet, and the actual impreg 
nating solution had a solids content of approxi 
mately 25 per cent and a viscosity of about 50 
centipoises at the impregnating temperature, 
which was within the range of from about 105 
to 140° F. Elevated temperatures of this order 
are desirable during the impregnating operation 
in order to improve the penetration of the resin 
into the base sheet and to facilitate the Subse 
quent drying operation. · · 
After passage through the squeeze rolls and 

2, the impregnated sheet had a wet weight of 
approximately 365 pounds per standard ream. 
This resulted in a resin content in the final dry 
sheet, as it came from the oven f3, of approxi 
mately 55 pounds per standard ream, or a resin 
content of about 30.5 per cent, based on the fin 
ished total weight of the dry sheet. 

In the oven 3, the initial zone 7 was main 
tained at a temperature of about 325° F. The 
temperature of the next succeeding zone f8 was 
approximately 350 F. and the temperature in 
the final heating Zone 9 was maintained at ap 
proximately 375 F. The entire oven f3, exclud 
ing the cooling Zone 20, had a length of approxi 
mately 100 feet, and the three heating zones were 
of equal length. The temperature in the cooling 
Zone was maintained substantially equal to room 
temperature by the use of circulating fans. Dur 
ing the entire operation, the sheet was moved at 
a uniform Speed within the range of from about 
25 to 30 feet per minute. Under these conditions, 
the resin was dried and cured within the oven 
Structure 3 to the highly advanced state which 
is required in carrying out the invention. A por 
tion of a completed sheet is illustrated at 29, in 
Figure 3. It will be understood that the impreg 
nating resin is distributed throughout the base 
sheet and that the glue line resin comprises a 
thin Surface coating. 
In another highly satisfactory embodiment of 

the invention urea-aldehyde resins were em 
ployed. Urea-aldehyde resins are either white 
or substantially colorless when cured, and when 
these resins are used, masking sheets which are 
light in color may be produced. Such masking 
sheets contrast with the relatively dark sheets 
which result from the use of phenol-aldehyde 
resin in the masking sheets. In order to obtain 
the maximum advantage from the use of urea 
aldehyde resins, base sheets which are light in 
color should be employed, as for example, sheets 
which are made from unbleached sulphite pulp, 
bleached. Sulphite pulp, semi-chemical pulp, 
groundwood pulp, alpha sulphite pulp, soda pulp, 
and bleached kraft pulp, or mixtures thereof. Of 
course, sheets made from other pulps may be 
employed if the color of the sheets is not ob 
jectionable. 
A masking sheet containing a urea-formalde 

hyde resin was produced by taking a selected 
base Sheet made from al sulphite furnish (un 
bleached balsam sulphite) having a basis weight, 
When dried, of approximately 119 pounds per 
standard ream of 500 sheets, 24 by 36 inches 
(bone dry basis). The sheet possessed sufficient 
Wet strength to enable it to be drawn through 
the impregnating bath and the drying oven, and 



7 
?caliper of approximatelý 115 
; of an inch and a density of 

scubic centimeter. The base possessed relatively high absorption, this 
bèirigªdèsiräblè för ässuring üniform impfegna 
tion during the resin applying operation. 
Tierésin-impregnating material used in the 

acture of the urea-formaldehydesheet was 
g to 1050 pounds by weight of 
cent formaldehyde in water) 

by weight of urea and 35 parts by 
to amonium hydroxideal at a tem 

d was then used for impregnating the base 15 
sheet; without further dilution or the addition of further materials. As used, the impregnating 
mixture had a solids content of approximately ?0 da viscošity of about óme centipoise at 
the impregnating temperature, which was with 

he range of from about 100° to 170°F. After pâssagé through thé squeeze rolls 11 and 12, 
the sheets had à wetweight of approximâtély 
22obs. per standard ream. This produced a 
resin content in the final dry sheet, as it came : from the oven 3, of approximately 50.5 lbs. per 
standardream, or a resin content of approxi 
mately 29.8%, based on the finished, total weight 
of the sheet when in a bone-dry condition. 
The urea-formaldehyde containing sheet was 30 

dried and cured in accordance with the procedure 
outlined above in connection with the phenol aldehyde impregnated sheet. However, the 
sheet was drawn through the oven 3 at a some 
what faster rate, the rate being in the range of 
from 36° to 40 feet per minute. 

In the manufacture of another specific exam 
pe of the inventió?, a báse sheet prepared from 
an all sulphite furnish, having a bone-dry basis 
weight of 113.5 lbs. for a standard ream of 500 : 
sheets, 24 by 36 inches, and an average thickness 
of approximately 110 thousandths of an inch, was impregnated with a dimethyol-urea mixture 
-at a miachine Špëed of 35 feet per minuite. The 'impregnated sheet, after drying ánd eüring, á 
in the previously described examples, had a bone 
dry basis weight of 160.5 lbs. perstandard ream, 
with a resin contention a bone ?? : 
The dimethylol-urea mixture us --V- 
nation of this sheet was prepaired by mixing 500 
'parts by weight of hot water (158.F.) with 100 
partsby wëight of uiteà, foliõwiêd by thièåd?itfön of 400 parts by weight"dif dimethyloitrea, Fhe 
impregnation was effected without further diffü 
tiön or the additiön öf fuither materiaistö the 
mixture, a ? ?- ? ?? ??? 

variò?s resins of thè phiëniöl-aff?hyde, type 
can be used in the manufacture of maskingsheet 
material in accordance with the present-inven 
tiö?. Thiese inícüde résins 'derivëd frö (and polyhydric phenols and thiëir deri 

20 

(crésols, cresylic acid derivativés, résorcinois) reacted with aldehydes, for example, formalde hyde (including formalin, para formaldehydeand 

sults. Resins soluble in 
absence öf a sölvent ré 
doubtful economic practicability. 
type resins is used, it should be one w. 
give the necessary degrée of cure within area 
able interval of time. This means that: *curingresin is prèferréd, anfödítwil 

in 
tat a fast 

8 
stöod that a?celerätörs-can be added to theim 
pregnating solution to-increase the rate of cure. 
The phenol-aldehyde resins which have given 
thé most sâtisfactory results arê those Which, 
although highly advanced, can be diluted with 
water or moderately alkaline Solutions. In gen 
eral, the final pH should be within the general 
range of from about 9:0 to 10.0. 
various urea-aldehyde resins can also be used 

in the manufacture of masking-sheet material 
in accordance with the present invention. In 
the specific examples set forth above, the urea, 
resins used were prepared by reacting formalde 
hyde directly with urea and by reacting the in 
termédiate dimethylol-urea with additional-urea. 
Unreacted resin mixtures suitable for impreg 
nating the base sheet can" alsó be prepared by 
the use of the intermediate monomethylolauréa 
and by other known formulation procedures. 

Generally, however, in instances where the 
resin is prepared by mixing urea and formalde 
hyde, or equivalent intermediates, the unreacted 
resin mixture should contain materials equivalent 
to a ratio (on a molar basis) of 2 parts formalde 
hyde to from 1.0 to 14 parts urea. The impreg. 
nating mixture is desirably allowed to stand for 
from one to two hours before use, being main 
tained at a pH within the range of from abóut 
6.5 to 8.5 during this period. Ammonia may 
be added for pH control, if required. The lim 
pregnation operation is desirably carried out at 
temperatures within the range of from 100 to 
170° F., in order to assure most efficient impreg 
nation of the sheet. 
The amount of resin which is contained in the 

masking sheet is dependent upon several factors, 
some of which are somewhat 'conflicting in na 
ture. The masking of defects can be obtained by 
thê üse òf a sheet having ext??mely l?w or even 
zero resin content, however, such a sheet is of very dôubtful utility, due tó its pöor physical 
ch?racteristics. Up tô à point, increase in the 
resin content improves the wear resistance and 
weather resistance of the sheet to a marke 
gree, while at the same time permitting the at 
tainment of good masking characteristics. When 
phenol-aldehyde resins of the type described 
above are used for impregnating the sheet, the 
optimum resin content is within the range of 

i from about 25 to 30 për ëent, based on the total weight of the impregnated sheet as it comes from 
the oven 3. However, usable sheets having 
somewhat lower wear and weather resistant SÖ 

characteristics can be manufactured with resin 
contents as - löwr as 5 per cènt, and where cöst öf 
manufacture and handleability of the sheet are 
'not too important, the resin content can be in 
creased to as high as 35 percent. The use of 
sheets having a resin content on a dry sheet basis 
of less than - 10 per cent or greater than. 35 per 
cEntis not generally recömmiended. 
The amount of uncured resin applied to the 

base sheet during the impregnating operation 
should be sugih, when urea-formaldehyde resins 
are employed, to produce a concentration of 
cured resin in the impregnated and dried sheet 
within the range of from 5 to 35 per cent by 
weight. The preferred resin content, as in the 
case of phenolic resin impregnation, is within 
the range of from about 25 to 30 per cent by weight, on a bone dry basis. 
The density of the finished masking sheet as 

it comes from the oven, 13, and prior to its ap plication to the material with which it is used, isa particularly good index of the excellence of 
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the sheet. Generally stated, the masking sheet 
at this time, should have a density within the 
range of from about .60 to .95 gram per cubic 
centimeter, and sheets within this range Will have 
satisfactory wet and dry abrasion resistance. In 
this connection, it is important to note that 
this density range is attained without the appli 
cation of pressure during the curing Operation. 
It will be noted that the carrying out of the 

impregnation processes on apparatus of the type 
shown in Figure 1 causes the resin reaction to be 
completed and the resin to be formed within the 
cellulosic web of the base sheet. This is be 
lieved to be of Some importance in accomplish 
ing the objects of the invention, and especially 
increasing wet abrasion, by the procedures here 
inafter set forth. 
The drawings also illustrate apparatus for pre 

paring a masking sheet by the addition of all 
or part of the resin-impregnation to the pulp 
prior to formation of the sheet, this apparatus 
being illustrated in Figure 2. The incorporation 
of all or part of the resin into the pulp has sev 
eral distinct advantages. In the first place, such 
a method is inherently economical because the 
resin is incorporated into the sheet without the 
necessity of an additional step and the need for 
impregnating apparatus is eliminated. In the 
second place, the resin can be uniformly dis 
tributed in the pulp through the inherent opera 
tion of the beaters, which are normally employed 
in preparing the pulp for the papermaking op 
eration, independently of the characteristics of 
the resulting sheet. 

In the particular apparatus shown in Figure 
2, a beater, which is employed in the usual man 
n?r, is illustrated generally at 3. During op 
eration of the apparatus, it is intended that a 
beater addition resin which may be in liquid or 
comminuted solids form, and of either the solu 
ble or insoluble type, shall be added to the pulp 
and other constituents of the paper furnish be 
ing processed in the beater. The beater 3 
thoroughly mixes the resin with the pulp and 
inherently uniformly distributes the 
throughout the paper furnish. 
... After the pulp and resin are thoroughly mixed, 
the contents of the beater are delivered to a pa 
permaking machine which maybe the Fourdrinier 
type as shown at 33. The furnish is transferred i 
from the beater 3 f to the papermaking machine 
via the usual stock chest 35, and stock pump 
37, which may be of the centrifugal type, as il 
illustrated. From the stock pump 37, the pulp 
passes through a distributing flow box 39, ma 
chine screens 4., and flow box 43 in accordance 
with known practices. The masking sheet formed 
on the Fourdrinier wire 44 is conveyed through 
the usual press rolls 45 into a drier section 47. 
After passing through the dryer section, the 
sheet may be passed through calenders 49, and 
finally it is wound upon a take-up reel 5f. 

If a glue line is to be applied to one face of 
the resin-bearing sheet, the line may be applied 
after the sheet leaves the calenders 49. A suit 
able means for accomplishing the application of 
the glue line is shown in the illustrated appa 
ratus, and includes a pan 52 for containing the 
adhesive in liquid form, a dip roll 53 and a pair 
of squeeze rolls 55 and 57. After passing through 
the adhesive applying means, the sheet is con 
ducted through a drying chamber 59, which is 
operative to dry the adhesive on the sheet merely 
to a non-tacky condition. After application of 
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the glue line, the sheet may be taken up on the 
reel 5. 
As in the case of the impregnated sheet re 

Sulting from the immersion process, the glue 
line adhesive can be applied as a completely 
Separate operation, or it may be omitted en 
tirely. When it is omitted, the adhesive for join 
ing the masking sheet to the surface of the ply 
WOOd, Or other product with Which the Sheet is 
used, may be applied to the surface of the wood 
or a separate sheet or film of adhesive may be 
used intermediate the masking sheet and wood in 
accordance with well known practices. Generally, 
however, better masking , characteristics are ob 
tained when the glue line adhesive is applied to 
the sheet and dried to a non-tacky condition. 
In the manufacture of resin-containing mask 

ing sheets in accordance with the invention, by 
processes whereby all or part of the resin im 
pregnation is by beater addition procedures, the 
sheet may be made by the use of almost any of 
the known types of pulp. For example, I have 
found that unbleached kraft pulps, unbleached 
Sulphite pulps, groundwood Sulphite pulp mix 
tures, and semi-chemical pulps provide highly 
satisfactory results. While the results obtained 
are not dependent upon the kind of pulp, they 
are directly related to the pulp freeness. For 
obtaining most satisfactory abrasion resistance 
in the resulting masking sheet, lower pulp free 
nesses are desirable. However, if the pulp free 
ness is too low, the handleability of the result 
ing sheet may be impaired and the sheet will be 
more difficult to manufacture. Most satisfactory 

5 masking sheets are obtained when the freeness 
of the pulp lies in the range of from about 300 to 
'400 when measured by the Canadian freeness 
tester. - 

I have found that particularly good results 
can be obtained through the use of a pulp com 
prising a mixture of chemical pulp such as un 
bleached balsam sulphite and groundwood. In 
general, pulps of the i desired freeness are ob 
tained. When the ratio of chemical pulp to ground 
wood is in the range of from about 50 to 75 parts 
of chemical pulp to from about 50 to 25 parts 
ground Wood. - - - - .. 

When comminuted insoluble resins are em 
ployed as beater addition resins, such as a water 
insoluble phenolic resin, further treatment of the 
pulp after resin addition is not required. HOW 
ever, when water soluble, alkaline soluble resins, 
or resin emulsions are used, it will generally be 
necessary to acidify or otherwise treat the pulp 
in Order to deposit the resin upon the fibers COm 
prising the pulp. If the pulp is not acidified, the 

: resin may not bind satisfactorily to the pulp and, 
consequently, Will drain from the pulp in the 
paper making operations. Accordingly, after a 
Soluble resin or resin emulsion is added to the 
beater, the usual practice will be to reduce the 
pH of the pulp to a value from between about 4 
and about 7 through the addition of an acidifying 
agent i Such as alum, si Sulfuric acid, mixtures of 
alum and sulphuric acid, mixtures of acetic and 
phosphoric acid, etc. 
The addition of the acidifying agent causes the 

resin to come out of solution and deposit upon 

70 
the cellulose fibers. In the case of some beater 
addition resins, this deposit constitutes a pre 
cipitation but, on the other hand, when other 
beater addition resins are employed, acidification 
resultS in the breaking of an emulsion or colloidal 
SuSpension causing the resin to coagulate upon 
the fibers. 



2,656,296 

Generally speaking, the lower the pH, the 
greater the percent of resin retention by the 
fibers. However, lower pH values interfere with 
the pulp processing and papermaking equipment. 
For best results, the pulp should be acidified to a 
pH in the range of 45 to 5.5. 

Best masking qualities result when the basis 
weight of the sheet made by the use of a resin 
containing pulp is relatively high, in the range 
of from about 150 to 300-pounds per 500 ream of 
sheets, 24 by 36 inches (bone, dry basis). The 
thickness of the sheet should be in the range of 
from about 14 to 28 mils. However, in some in 
stances, proper equipment may not be available 
for. obtaining sheets of such high basis weight 
necessitating the manufacture of sheets having 
much lower basis weights. If Such light-weight 
sheets are to be satisfactorily used for masking 
purposes, multiple layups will ordinarily be used, 
i.e. Several of the sheets will be Superposed upon 
One another, and the individual sheets may be 
held together by means of a light glue line at 
tached to one side of the sheet or by means of a 
separate attachment sheet. 

The resin content of the masking sheet im 
pregnated by the beater addition process may 
vary between rather broad limits, depending upon 
the properties desired in the resulting sheet. 
Generally, the' resin conterat of the sheet is di 
rectly proportionali to the amount of abrasion 
resistance, water, resistance, etc. However, if 
the resin content of the sheet is too high, han 
'deability of the sheet is lowered and the mask 
ing sheet, becomes too expensive. It has been 
found that optimum overall results are obtained 
when the final sheet. Contains between about 25 
percent and about 30 percent. resin, on a bone 
dry basis, as in the case of resin impregnated 
Sheets prepared by the immersion proceSS. How 
ever, a masking sheet satisfactory for many pur 
poses is attainable with resin contents as low as 
about 10 per cent. The resin content should 
nöt be over about 35 per cent. 

It will be understood, of course, that. Substan 
tially: greater amounts of resin will have to be 

: added to the beater than is contained in the 
resulting sheet to compensate for inherent resin 
solubility, physical losses, etc. Investigations 
have shown that the losses may equal the amount 
of resin in the masking sheet and, accordingly, 5 
twice as much resia should be added to the beater 
than is present in the finished sheet. 
The addition resins employed preferably con 

stitute one or more of the relatively rapid cur 
irgi'resins. Such 'characteristics are important 
because the resins should advance to high-degree 
(of scure during manufacture of the sheet. In 
this connection, it should be noted that hereto 
ifore it has been considered undesirable to permit 
the resin in sheet material for laminating pur 
poses, to advance in cure and Such a result was 
avoided. Water soluble resins, or resins soluble 
in alkaline solutions are preferred, and there are 
'variotis such phenol formaldehyde resins avail 
asle commercially. Water dispersable resins in 
emulsion or dry powdered form may also be used. 

i. It will be understood that urea formaldehyde 
and melanine resins having satisfactory char 
tacteristics may also be used. In the latter con 
hection, investigations have shown that it is very 
i?ifficult to obtain sheets containing more than 
tabotit 6% resin (bone dry basis) when presently 
available beater addition resins of the urea, and 
smelaninetype are employed. Accordingly, it may 
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tional resins in: such sheets by other impregna 
tion procedures, as for example by the procedures 
hereinbefore described, to obtain a sufficient total 
resin, content to provide a satisfactory masking 
sheet. 
'When resins are added to the beater in CQin 

minuted. solids form, they tend to form globles 
in the resulting masking sheet and these globules 
are apparent in the masking sheet, thereby de 
creasing the marketability of the sheet. There 
fore, the resin is preferably added to the pulp 
in liquid form and for this reason, Water or 
alkaline soluble, or entulsion forming resins are 
employed. 
In the manufacture of a satisfactory embodi 

ment of the invention by the beater addi?ion 
resin-impregnation procedure, a beater mixture 
consisting of 1170 pounds of unbleached hem 
lock sulphite pulp and 630 pounds of unbleached 
spruce groundwood was prepared. To this was 
added an alkaline solution of a phenol-aldehyde 
resin of the beater: addition type, the solution 
comprising about .46% resin Solids. Sufficiezat 
solution was added to provide 900 pounds of resin. 
The resin solution was allowed to Enix. With the 
pulp in the beater for approximately 10 minutes 
and, an aqueous solution, containing 25 per ceat 
alum was: added slowly to the mixture of pulp and 
resin until the pH of the: beater contents was 
reduced to between 4.5 to 5.0. The stock had a 
freeness of 346 to 352 (Canadiana freeneSS tester) 
after, beating, and was delivered directly, to a 
papermaking machine. Depending upon various 
operating speeds and machine. Conditions, the 
resulting masking, sheet had a basis. Weight be 
tween 104 and 148 pounds per standard rean and 
a resin conterat gof between 13 and - 27. per cent. 
The density of the sheet varied between 63 and 
72 gram per cubic centimeter and the thickness 
or caliper of the sheet varied between 193 and 
27.3 one-thousandths of an inch. 
As before noted, the resin is cured to a highly 

advanced state prior to taking up of the sheet 
on the reel-5. The masking sheet prepared by 

* the.use of addition resins thus includes a resin 
impregnation having a state of cure Substantial 
ly the same as those resulting. When the resin 
impregnation is incorporated into the sheet by 
other processes. Moreover, as before noted, 
sheets made by any of the proceSSes are often 
times difficult to differentiate. 
As has been indicated above, the masking sheet 

of the invention may be prepared by a combina 
tion of the above processes. Such a combination 
procedure...is desirable when it is advantageous to 
incorporate two types of resins in the masking 
sheet, as for example,: a phenolaldehyde resin 
and a urea aldehyde resin. This may be done 
by adding a beater addition resin. to the pulp 
and then further, impregnating the sheet made 
from the pulp. With another type of resin by an 
immersion or other process. When this pro 
cedure is employed, the freeness of the pulp 
should be somewhat. higher than before indi 
cated to assure adequate and uniform impregna 
tion of the second resin. However, the freeness 
should not be So great as to interfere with the 
abrasion and scuff resisting properties of the 
sheet. It appears that the proper freeness range 
for the usual multiple type impregnation should 
be from about 400 to 500, when measured by the 
Canadian freeness tester. Ft. Will be apparent 
that two or more types of resins may also be 
incorporated into a base sheet by carrying out 

be necessary to incorporate one or more-addi- 75 the immersion impregnation procedure in suc 
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cessive steps. It is desirable to advance the cure 
of the resin to a high degree before carrying out 
a second impregnation process but, under Some 
circumstances, two or more types of resins may 
be applied to a base sheet in seriatim prior to 
curing. 
As fully described in my aforementioned co 

pending application Serial No. 116,810, where 
urea resins are employed in the treatment of the 
masking sheet, very remarkable improvement in 
the wet-abrasion resistance of the masking sheet 
material can be obtained by the introduction 
into the sheet, preferably before the impregna 
tion of that sheet with resin, of small percentages 
of specific water soluble, inorganic acid Salts of 
aluminum and ammonium. Specifically, these 
compounds are ammonium chloride, ammonium 
phosphate, ammonium sulfate, ammonium thio 
cyanate, aluminum chloride, and aluminum Sul 
fa?e. ? 
The amount of the aluminum or ammonium 

salts hereinafter referred to as the catalytic Ima 
terials, which is present in the sheet during the 
resin curing operation, is quite critical if the 
desired increase in wet-abrasion resistance is to 
be obtained. It is also important that at least 
a part of the catalytic material, and preferably 
all of it be added to the base sheet prior to the 
resin-impregnating operation, this being par 
ticularly true when using aluminum sulfate 
which is the best of the several catalytic ma 
terials described. When a catalytic material of 
the type described above is used, the total amount 
of such material present in the sheet during the 
resin-curing operation should be within the range 
of from 4 to 1.5 per cent of the dry weight of 
the resin in the base sheet. The optimum 
amount of aluminum sulfate is within the range 
of from 4 to 8 per cent. A lesser amount of 
the catalytic material, or a greater amount, Will 
substantially decrease the resulting beneficial 
effect and will result in a sheet of much less 
abrasion resistance. 

Part of the catalytic material may be intro 
duced into the base sheet as a component of the 
impregnating resin, although the resultant sheets 
are usually somewhat inferior in Wet-abrasion 
resistance to the sheets obtained when all of the 
catalytic material is added to the base sheet prior 
to impregnation. Also it is possible to add all 
of the catalytic material to the impregnating 
resin, although this practice results in a much 
less wet-abrasion resistance sheet than is the 
case when at least part of the catalytic material 
is added to the base sheet. - 
The catalytic materials disclosed are all Water 

soluble materials and may be conveniently in 
troduced into the base sheet by passing the sheet 
through a water solution of the catalytic ma 
terial. Generally, when using base sheets of the 
type described, the concentration of the catalytic 
salt in the water solution should be about half 
the concentration required in the base sheet. 
After passing the sheet through the Solution of 
catalytic material, the sheet is desirably, but 
not necessarily, dried prior to the impregnation 
with resin. The degree of curing which is accomplished 
when the resin-bearing sheet moves through the 
heated zones of the oven f3, or when the mask 
ing sheet is formed from resin containing pulp, 
is of the greatest importance in accomplishing 
the objects of the invention. In order that the completed sheet shall be capable of masking the 
various defects discussed above, the resin con 
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be impractical or impossible to use. 
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tained in the sheet must be cured to such a de 
gree that it will exhibit essentially non-flow char 
acteristics when subjected to the pressures and 
temperatures normally employed in the manufac 
ture of plywood, i.e. 150 to 300 pounds per square 
inch and from about 260° to 325 F. The cure 
must also be carried up to the point where the 
sheet is non-laminating at pressure in excess of 
1000 pounds per Square inch at a temperature in 
excess of 250 F. Unless curing is advanced to 
this extent, raised grain, patch outlines and splits 
will show through the cover or masking sheet, 
and the principal object of the invention, which 
is the production of a smooth, blennish free. Sur 
face, will not be accomplished. However, the 
cure is desirably not carried to the point where 
the sheet Would be non-laminating at pressures 
over 2000 pounds per square, inch and tempera 
tures over 350° F. If the cure is carried very 
much beyond this limit condition, the final sheet 
may be too brittle to handle in roll form and may 

As used 
herein, the term "non-laminating' refers to the 
inability of the resin containing sheets to adhere 
to one another. Thus, if the resin containing 
sheets are placed in face to face relation and Sub 
jected to pressure and heat, as Specified above, 
and do not adhere, the sheet is said to be non 
laminating under those conditions. 
The desired procedure of the invention require 

that the cure be carried to the point where mask 
ing will be obtained, but not materially beyond 
that point. The determination of when the cure 
has proceeded to this optimum value, in the case 
of urea-aldehyde and melamine resins, can be 
readily accomplished by a mechanical testing 
procedure which will be described hereinafter in 
complete detail. When the resins employed are 
of the phenolaldehyde type, the state of cure may 
be ascertained by either this mechanical test or 
by a chemical test which will also be set forth 
hereinafter. 
Cover or masking sheets manufactured as de 

scribed above, or by equivalent processes, can be 
conveniently applied to the Surfaces of plywood 
sheets in a conventional plywood hot press. Such 
a press is illustrated schematically in Figure 4, 
and as shown in that figure, includes a plurality 
of relatively movable, flat surfaced platens. 55 
disposed between top and botton members 57 and 
59, which also have flat platen surfaces there 
on. Means are provided for heating the various 
platen surfaces, and when the press is in use, 
the plywood or other material is pressed between 
the platen surfaces, as illustrated at 62, under 
controlled conditions of temperature and pres 
sure. As previously noted, pressures of the order 
of from 150 to 300 pounds per square inch with 
platen temperatures of the order of 260° to 325 F. 
are ordinarily employed in plywood hot presses. 
The masking sheet can be applied to a single 
veneer, or it can be applied to a complete plywood 
assembly of multiple cross grain veneer, and in 
either case, the nasking sheet may be applied 
to either one or both surfaces. In the case of a 
plywood assembly, the cover or masking sheet is 
most conveniently joined to the other elements 
of the assembly during the manufacture of the 
plywood itself, but it can be attached to a com 
pleted sheet of plywood as a separate opera 
tion. 

Regardless of the particular combination 
which is being effected, it is desirable to intro 
duce the masking i sheet into the press in such 
manner that it will be in contact with a caul plate 
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is uniform surfage pressure of approximately 200 during the manuf ', '.' .. ?":" 
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rfaces, or with a similarly 12,800 pounds. The die plate 7 the backing plat? 79, 

plying for phenol 
of the type de 
intained in the The adhesives used for joining the nasking 

sheet to the surface of the plywood or other 
terial will depend somewhat on the ic procedure being followed. If the cover sheet is 
to be attached at the time the plywood is being : 
anufactured, the glue line adhesive should con: sist of a thermosetting material having proper 

ties comparable to the adhesive used to bond to 
gether the several plies of the plywood. If, how 
ëver, the cover sheet is bondèd as a Separate op- 2: 

ation, the selection of the glue line adhesive 
will be controlled mainly by the ultimate use 
to which the material is to be put. In all in 
stances where exterior grade plywood is being 
manufactured, the glue line adhesive must be of a water-proof type, such as a phenol-formalde 
hyde adhesive material. Wallboard or interior 
grade plywood permits the use of adhesives which 
are less water resistant, for example, urea-for 
maldehyde adhesives of the type which are not 
waterproof. . . . . . . . 

S 

the die 

required minimumamount. should no Ontiiijedbe 

sions.” 
It will also be apparent that the land Width might be changed by using pressures and tem peratures substantially different from the pres 

the manufacture sures and températures úš?d has been carried on in order to deyelop satis factory tests for determining when the proper degree of cure has been reached. Probably the 
most satisfactory test developed to date for use 
with resin containing sheets is mechanical in 
nature and is somewhat a trial and error pro -:'s "*" ?? to which it will be exposed during the Subsequer 
cedure. plywood manufacturing operation, any test which 

In carrying out this test procedure in order to is capable of correlation to these conditions may 
determine whether or not the impregnating resin 50 be used. qqqq S S S S qq S S S LS S S SS AAAASS AAAqq SSASAeSSSS S SSSSSSJSSSSSSLSSLL SA S A qLLLLLSSSS SS AAS S SASAAAASSSS S 

has reached the proper degree of cure, a piece of When the resin-containing sheet includes 
the cured masking sheet material is subjected to phenol-aldehyde resins, a chemical test may be 
the combined action of heat and pressure, while employed for ascertaining the degree of cure. In 
in contact with a metallic die plate having a pat- the practice of this method for determining when 
tern engraved in the surface thereof. When the 55 the resin in the masking sheet has reached a 
die pattern is of proper outline and dimensions, sufficient degree of cure, use is made of the fact 
the pattern, or a portion thereof, will show that the amount of phenol-aldehyde resin which 
through the sheet at the conclusion of the test is extractable from the cured masking sheet by 
operation, if the degree of cure of the impregnat- the use of hot acetone (which has unusually high 
ingresin is less than the required minimum value. 60 resin solvation power and which is capable of dis 
While various die shapes and arrangements will solving resins which have advanced to high 
give the desired indication of masking ability, the degrees of cure), is indicative of the degree of 
die illustrated in Figures 6 and 7 of the drawing cure of that resin. The preferred extraction 
has proven particularly satisfactory for routine procedure is set forth in publication D491–41 of 
control tests. This die comprises a flat, square, 65 the American Society for Testing Materials, this 
steel plate 7, approximately 8 inches by 8 inches, publication being entitled "Acetone extraction of 
having a thickness of 4 inch. The surface of phenolic molded or laminated products.” 
the plate 7 is provided with a plurality of con- The above identified ASTM procedure for de 
centric grooves T3, which define concentric, cir- termining resin extractability includes the steps 
..cular lands 75, having a width of approximately 70 of taking a known weight of a characteristic 
% of an inch. The grooves are , of an inch wide sample of the cured sheet material which has 
and 364 inch deep, and the die plate 7 includes been finely comminuted or macerated, and then 

ty-one grooves and twenty lands. The total placing the weighed sample in a Soxhlet appara 
etone for a 
the acetone 

the die which contacts the sheet during tus, where it is extrâcted with hot it is approximately 43 square inches. 75 period of four hours. Following this, 
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is evaporated under controlled conditions, and 
the residue remaining constitutes the extractable 
portion. Then by simple mathematics, the per 
centage of extractable resin can be calculated. 
-- Similarly, extended tests and investigations 
have shown that satisfactory masking will result 
provided that the maximum quantity of phenolic 
like resin material which is extractable from the 
cured masking sheet, as described, does not exceed 
a percentage figure which is equal to four plus 
the change in cure, expressed as a whole number 
equal to the percentage change in extractability 
during the one minute interval preceding the ar 
rival at 4 per cent extractability. (It should be 
noted that the per cent of extractable resin in 
this procedure is based on the total weight of the 
sheet and not on the resin content alone.) Stated 
in another way, a resin sheet impregnated with a 
phenolic resin in the manner described will be 
satisfactory for masking purposes if, upon addi 
tional curing of the sheet for one minute at the 
temperatures and pressures employed in the man 
ufacture of the commercial plywood products, it 
contains four or less percent of extractable resin, 

In determining the percentage change values, 
it is most convenient to plot a curve of the per 
cent extractable resin against the time of cure, 
and illustrative curves of this type are illustrated 
in Figure 8. Data for curves of this type is 
obtained by selecting a series of samples of the 
base sheet containing the resin which is to be 
evaluated, and curing the samples to various 
degrees by placing the sample sheets in an oven 
for various intervals of time, the oven being 
maintained at the temperature at which the 
sheet is, normally cured. Following the curing 
operation, the per cent of extractable resin con 
tained in each of the samples is determined a,c- 
cording to the ASTM procedure described above. 
A plot or graph may then be obtained, illustrat 
ing the variation in the per cent of extractable 
resin against, curing time as illustrated in Fig 
ure 8. 
To determine the minimum permissible degree 

of cure from one of these curves, a line is drawn 
parallel to the abscissa at the ordinate value 
equal to 4 per cent extractable resin. Then, by 
extrapolation as shown by the dotted lines in 
Figure 8, the amount of cure obtainable in the 
minute preceding the arrival, at 4 per cent ex 
tractable resin can be accurately determined. 
This value, added to the empirically determined 
constant 4, as described above, will give the 
maximum percentage of extractable resin which 
can be tolerated in the masking sheet. It will 
be found that the permissible maximum amount 
of extractable resin will vary, depending upon 
the particular resin or resin mixtures used for 
impregnation. For example, a fast curing resin or 
resin mixture, as illustrated in the curve num 
bered I in Figure 8, will give good masking with a 
maximum extractable resin percentage of 12.4 per 
cent, whereas a slow curing resin or resin mix 
ture, as illustrated in the curve numbered III, 
requires that the cure be continued to a point 
where the maximum extractable resin is no 
greater than 4.9 per cent. If the samples are 
cured at the same temperature as that used in 
the curing oven for the masking sheet, the proper 
curing time can be determined directly there 
from. Otherwise tests may be required. 
When the masking sheet is made from resin 
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the above chemical test. However, if such a 
mixture is used for extraction purposes then the 
standard A. S. T. M. extraction procedure de 
Scribed above can not be used because of the 
difference in vapor pressures of the components 
of the Solution. The extraction procedure used 
in Such instances then is as follows. A weighed 
Sample of the material is suspended in a hot mix 
ture consisting of 95 parts acetone and 5 parts 
concentrated hydrochloric acid and occasionally 
stirred. After about 10 minutes the sample is 
removed from the acetone hydrochloric acid 
mixture and Suspended in a hot, fresh solution 
of acetone hydrochloric acid comprising the 
Same proportions as in the first extraction step. 
After a second ten minute interval with oc 
casional stirring, the extraction step is repeated 
a third time. The sample is then removed from 
the mixture, air dried to remove excess acetone, 
and dried in 105° C. oven for 10 minutes. The 
Weight of the dried sample is then determined. 
From this weight together with the initial weight 
of the sample the per cent of acetone extractable 
material can readily be determined by simple 
calculation. ? 

In order to obtain increased wet strength in 
the base sheet used in the manufacture of mask 
ing sheets in accordance with the invention, it 
will Sometimes be found desirable to add to that 
sheet a wet-strength resin, or other material, in 
accordance with known practices in the paper 
making art. Some of these resins are of the 
beater addition type, although others are added 
to the sheet by impregnating operations. In 

... Sofar as the production of the masking sheets 
of the present invention are concerned, the pres 
ence or absence of these wet-strength producing 
additives in the percentages normally employed 
(% to 3% of the dry weight of the cellulose), 
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has little effect. Also, it makes no difference 
whether the additive is of a resinous or other 
nature. Similarly, the base sheet may contain 
pigments or printing, if decorative surfacings 
are to be produced. 
The cover or masking sheets described in the 

foregoing make possible the attainment of a very 
smooth, easily finished surface on plywood and 
similar materials. The surface provided may 
be either light or dark in color; it may include 
decorative effects; and it will receive paint and 
enamel finishes particularly well. Of even 
greater importance, from a commercial stand 
point, the masking sheets of the invention ef 
fectively mask plug patches, grain raising and 
checking, and can be manufactured and applied 
to the plywood or other sheet materials with 
which they are used at relatively low cost. 
Various of the features of the invention are 

set forth in the following claims. 
I claim: - 
1. The improvement in the process of manu 

facturing fibrous sheet covered plywood the face 
of which plywood adjacent the fibrous sheet con 
tains surface defects, which comprises the steps 
of impregnating a paper sheet having a basis 
weight, when dry, within the range of from 110 
to 210 pounds for 500 sheets 24 by 36 inches, and 

containing pulp, it has been found more desirable. 
to employ a mixture of 5 parts hydrochloric acid 
and 95 parts acetone for extraction purposes in 

a density. Within the range of from .55 to .80 
gram per cubic centimeter, with a thermosetting 
aldehyde resin to provide a resin content in said 
sheet, atfer drying, within the range of from 
about 5 to 35% of the weight of the dry impreg 
nated sheet; drying the resin-containing sheet; 
heating said dry, resin-containing sheet to cure 
the resin contained therein to such an extent 
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that when a section of the cured sheet is pressed 
between, aflat,metallic, backing:plate anda, fat, metallic, die plate, both approximately 8inches 
by 8 inches square, said die plate having over 
the greater portion of its surface concentic lands, 564 of an inch in width, Spaced apart by 
concentric grooves as of an inch in width, with 
a force of about 12,800 pounds, uniformly dist 
tributed over the plate, the sheet being heated during the pressing operation to a temperature 
of about 300°F. while maintained under pressure for a period of six to eight minutes, said sheet 
iš free of yisible marks corresponding to the die pattern on the side thereof opposite to the side 
in contact with the die surface; placing at least one ply of said cured sheet over the exposed face 
òf one of the outer veneers of a plywood assem 
bly which face contains Surface defeets, when mbly is placed in a plywQod press; pro 

taining sheet and the adjacent veneer; and finally subjecting said assembly, in said press, 
to pressure within the range of from about 150 
to 390 pounds per square inch and a tempera 
ture within the range of from about 260 to 325 
F. to effect the joining of the plies of the plywood 
assembly and the attachment of the cured resin 
containing sheet to the surface veneer solely by 
the adhesive action of said glueline. 

2. The imprøvement in the process of manu 
facturing fibrous sheet covered plywood the face 
of which plywood adjacent the fibrous sheet con 
tains surface defects, which comprises the steps 
of impregnating a paper sheet having a basis 
weight, when dry, within the range of from about 
110 to 210 pounds for 500 sheets 24 by 36 inches, 
and a density within the range of from .55 to .80 
gram per cubic centimeter, with a thermosetting 
aldehyde resin to provide a resin content, in said 
sheet, after drying, within the range of from 
about 5 to 35% of the weight of the dry impreg 
nated sheet; drying the resin-containing sheet, 
said impregnated sheet, having a basis, weight 
when dry within the range of from about .60- to 
95 gram, per cubic centimeter; heating said dry, 
resin-containing sheet to cure the resin con 
tained therein to... such an extent that: when a 
Section of the cured, sheet, is pressed between a 
flat, metallic backing, plate and a flat, metallic: , 

plate, both approximately 8, inches by 8, di 
inches square, said die: plate having over the: 
greater portion, of its surface. concentric lands. 
%g of an inch in width, spaced: apart by concen 
tric. grooves, of: an-inchin width, with a force : 
of about 12,800 pounds, uniformly distributed 
oyer-the-plate, the sheet being-heated:during the: 
pressing. Operation to a temperatures of about, 
39Q F, while maintained: under pressure for a 
period of six to eight-minutes, said: sheet is:free: 
of visible marks corresponding to the dies pat 
ten on the side.thereof opposite to theside, in 
cgitaçit: with tþ?, die surfage5. placing, at least: 
Oreply of Said-curedsheet over the exposed face: 

.eneers ofta: plywood'assembly ….....-: ”????? : "" :"? • ??? • .,, ???? . " ?? ??? 
Which face.contains...surface: defects, when that: assembly...is, placed in a plywood press: providing 
ag? seadhesive-intermediate...the resin-con. ?? ??:) 

taining sheet and the adjacent veneer; and finally - 
Subjecting...said assembly; in said press; to pres 
Sure. Within the range of from-about -150-to-300' 
pounds per. Square inch-and-a-temperature with 
in the range of from about 260 to 325° F to effect the joining-of the plies of the plywood assembly. 
and the attachment of the cured resin-containing. 

20 
sheet to the surface-veneer-solely by the adhesive 
action of said glue-line. V 

3. The improvement : in the process of manul 
facturing fibrous sheet covered plywood the face 
of ywhich plywood adjacent-the fibrous sheet con 
stains surface defects which comprises placing at 
least one ply of a masking -sheet having high 
Wet-and abrasion-resistance over the exposed face 
of one of the outer veneers of a plywoods assen 

10 bly which face -contains - surface -defects when 
that cassembly is placed in a plywood press, Said 
masking sheet consisting-of-a-cellulose fiber base 
sheet having an unimpregnated basis weight 
When dry within the range of from about 10 to 
210 pounds for 500 sheets 24 by 36 inches and an 
unimpregnated -density within the range of from 
about 55 to 80 gram per cubic centimeter, and 
containing from about 5 to 35%, based ora tihe 
finished total weight of the dry, resin-contain 
ing sheet, of a thermosetting aldehyde resin, said 
resin being cured to such an extent that when a 
section of a cured sheet is pressed between a flat, 
metallic, backing plate and a flat, metallie, die 
plate, both approximately 8 inches by 8 inches 
square, said die plate having over the ?reater 
portion of its surface concentric lands 564 of an 
inch in width, spaced apart by concentric grooves 

of an inch in width, with a force of about 
12,800 pounds, uniformly distributed over the 
plate, the sheet being heated during the pressirig 
operation to a temperature of about 300 F. and 
being maintained under pressure for a period of 
six to eight minutes, said sheet is free of visible 
marks corresponding to the die pattern om thê 
side thereof opposite to the side in contact with 
the die : surface, pr?Widing a glüe line adhesive 
intermediate the cured resin-containing masking 
sheet and the adjacent veneer; and finally sub 
jecting said assembly, in said press, to pressure 

), within the range of from about 150 tot 300 poundš 
per square, inch and a temperature within the 
range of from about 260° to 325° F. to effect the 
joining of the plies of the plywood assembly and 
the attachment of the cured resin-containing 

45 masking sheet to the surface veneer solely by 
the adhesive actioni. of said: glueline. 
4. The improvement in the process dòf: manu 

facturing fibrous sheet, covered plywood, the face 
of which plywood adjacent the fibrous sheet 
contains surface: defects. Whith" comprises plac. 
ing at least. one: ply of a “masking; sheet having 
high wet and abrasion resistance over the ex 
posed face of one of the oliter veneers of a ply." 
Wood' assembly. Which face contains Surface de 
fects when that assembly is placed in a plywood 
press; said masking-sheet" consisting: of a cellus 
lose fibert base: sheet. Which is impregnated with 
as thermosetting: aldehyde resin; , said base sheet 
having an unimpregnated: basis: weight, when 
dry, within-the-range of: from about:110 to 210 
pounds for 500 sheets 24 by: 36 inches, and an 
unimpregnated idensity within the range of from 
about - 55 to 80-gram-per: cuaic centimeter; saidi : 
impregnated sheet, containing from about -5 to: 
35%, based on the finished total weight of-the 
dry. impregnated sheet, of the impregnating 
resin, said. impregnated-sheet having a basis 
weight when dry within the range of from about 
.60...to. 95. gram-per-cubic centimeter, and said 
resin, being...cured to...such-an extent that when 
a section of the cured-sheet is pressed between 
a flat, metallic, backing plate and a flat, me 
tallic, die plate, - both i approximately. 8-inches 
by 18-inches square, said - die plate having - over 

75 the greater. portion of its surface concentric 
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lands 564 of an inch in width, spaced apart by 
concentric grooves of an inch in width, with 
a force of about 12,800 pounds uniformly dis 
tributed over the plate, the sheet being heated 
during the pressing operation to a temperature 
of about 300 F. and being maintained under 
pressure for a period of six to eight minutes, said 
sheet is free of visible marks corresponding to 
the die pattern on the side thereof opposite to 
the side in contact with the die Surface, pro 
viding a glue line adhesive intermediate the 
cured resin-containing masking sheet and the 
adjacent veneer; and finally Subjecting said as 
Sembly, in said press, to pressure Within the 
range of from about 150 to 300 pounds per square 
inch and a temperature within the range of from 
about 260° to 325 F. to effect the joining of the 
plies of the plywood assembly and the attach 
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ment of the cured resin-containing masking 
sheet to the surface veneer solely by the ad 
hesive action of said glue line. 

DONAD H. GRANGAARD. 
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