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The present invention relates generally to the
manufacture of plywood and similar sheet ma-
terials, and has for its principal object the im-
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.
Douglas fir plywood has, however, certain very
important disadvantages. Particularly, it is dif-
ficult to’ obtain ‘logs which are completely free
from knots or other blemishes, and as a result,
the available surface veneers frequently contain
relatively large knot holes, piteh 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 due to 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, ete., 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
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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 suffi-
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 shieet. 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
arid 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-
1y, 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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other finishing methods, and these defects ap~ -

pear as cracks in the finish.

The defects resulting from knots, piteh pockets;
and the like are corrected by the use of plug
patches, the most commonly used types being

55

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-
tiofis 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 add1t1on resins; alone or in combmatlon
with one or more other resins and Wthh at the

same time, has very high wet abrasion and scuff

resisting surfaces.

In Figure 1 of the drawings there
matic illustration of a method of manufacturink
the improved cover or maskmg sheet of the in-
vention;

Figure 2 shows, in schemat1c 1llustrat1on an-
other method of manufacturmg the improved
masking sheet of the mventlon

Figure 3 is an enlarged, fragmentary, perspec-.

tive view, showing the completed masking sheet
haying, a glue-ling or. adheswe applied thereto,

F1gure 4.is a dlagrammatrc v1ew of & plywood
press and 1llustrates the manner in whlch mask—
ing, sheets, in. accordance w1th the 1nvent10n .may
be: applled to the surfaces of the plywood panels,

. Figure 5 is g sect10na1 v1ew 1llustrat1ng a por-
tron of a plywood panel with. cover or, maskmg
sheets,, in_accordance with the invention, ap-
phed to both surface_s hereof;..

Flgug,e 6.is 2 plan view. of a d1e member used
m determmmg certaln characterlstlcs of the
masking sheets of the mventron s

. Figure 7 is;an enlarged fragmentary, sectronal
Vlew 1llustrat1ng the_manner in which the die

Flgure 8 1s K graph shovvmg var1at10n in the
per cent of extractable resin w1th .euring time
for; three representative types of masklng sheets
made in accordance with the present invention
from. a_relatively, slow, a Mmedium, and a fast
curing; resin. . The, graph also 1llustrates . test
procedure wh1ch will hereinafter be described
in - greater detall s

oIn, the, manufacture of the maskmg sheet of
the present, mventlon Tesin is, umformly dlstrlb-
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 1mportant fea-
tures-of; the. 1nvent1on The resin may. be um-
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formly. distributed. throughout 8 base sheet after )

that sheet has been formed, 0L, .in the alternatrve,

Imxmg a resm,_ or resms w1th the pulp\ The
maskmg sheet may also, be. manufactured by dls-
tributing. the resin, or.resins in the sheet by a
combmatlon .of these methods... ... ..

When the resin is to be. mtroduced 1nto a pre-
formed sheet, .a .base sheet of . rather heavy,
moderately . absorbent .baper may be passed
through resin applying means so.as to eﬁect uni-
form distribution of resin throughout that_ sheet
The resm-bearmg sheet may. then be‘_moved

60

curing operat1on the resm bearmg sheet may be

conducted. through a coohng zone, after which an
adhesive coating, may. be apphedto one surface

m the maskmg sheet as an 1nc1dent to the manu-
facture of the base; sheet, a beater- add1t10n type
resin, which, has relatively rap1d curing- charac-
terlstics, As,.introduced. into. the paper furnish,
preferably at the beater, the resin being in either
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liquid or solid form. When this is done, the
beater thoroughly disperses and uniformly dis-
tributes the resin throughout the pulp fber.
The furnish is then pumped to a conventional
type paper-making machine, such as a Four-
drinier machme, and formed, into a_ sheet. A
Elue line imay be apphed 10. the sheet at the end
of the paper making operation and, if the glue
line is used, it is dried sufficiently to produce a
non-tacky condition as a final step in the forma-
tioh “of the mmasking sheet of the invention.

Regardless of the particular method employed
to effect the, introduction of resin into the sheet,
ik.is in ,portant that the resin shall be uniformly

5 - distribtited throughout the sheet, and that it shall

be cured fo the _extent to be hereinafter defined.
When this is done the sheets resulting from any
of .these methods will have excellent masking
characteristies. In this connection, it should be
noted that,_th_e preferred .methods, of manufac-
turmg ssin-bearing, masklng sheets in ag ord-
ance with the 1nvent10n do riot use pressure for
the purpose of adv ing the resin, cure, and t at
the resm cure, is a nced to,a high degree prior
to'any use of the masking shest. The latter char-
acter1st1c of. the; invention is of significance for
the. reason that 1t is, contrary to the commermal
practrce of preparing | resm-beaung lammates
and, indeed, has béer carefully avoided hereto-
fore, .

The drawings illusirate tWo seneral typ s of
apparatus for manufacturing the maskmg sheet
of, the 1nventlon Flgure 1 Show, g, apparatus
wnereby the resm mlpregnatlon may be..intro-
duced into a preformed sheet and Flgure 2 1llus-
tratmg apparatus Wherem resm may be 1ntro-
duced into a sheet .of -paper during the manu-
facture of that sheet In. the partlcular appara-
tus 1llustrated in Figure 1, a, base sheet is. con-
tamed on a supply roll, 1llustrated at ‘l and this
sheet, is gliided through a pan. 8 wh1ch contaings
a solut1on of, 1mpregnat1ng resin, by means of
gurde rolls 9 and 10. . To assure ‘that the proper
amount of resin, will be contamed in the sheet,
and to_effect even. resin_impregnation and dis-
trrbutmn ¥ parr of squeeze 1 lls i .and 12 are
arranged to engage the base sheet as 1t emerges
from the . bath of resin.. '{‘he SqueéZe rolls Ll
and i r; bly supported in

2 are desirably, adJu
order that the amount, of resin retention in the
base._sheet, can be accurately controlled _After
leavmg the’ squeeze rolls It and 12, the sheet is
conveyed through an oven 13 by means of a belt
conveyor l5

...... 1 8 and. (9, whlch are
adapted to be mamtarned ‘at dnferent interde-
pendently contro ed temperatures, in order that
the dryrng .and curmg of the resin 1mpregnated
sheet can be accurately controlled The oven
13 also . mcludes A fourth or coohng section, 20,
which may be provided with fans or coohng co1ls,
or both, for effecting cooling of the sheet in a
short 1nterva1 of . tlme The prov151on of .a cool~
mg zone 1mmed1ately followmg the heated
curmg zones, .also aids, 1n Securing accurate con~
trol of the curing operat1on It will be under-
stood that other means and procedures can, be
employed for 1ncorporatmg the resin,. 1nto the

. sheet, and, for effecting the. curmg of the same

In the apparatus 111ustrated in Flgure 1, a glue
hne adhesive is apphed 1o one face.of the cured,
resm-bearmg sheet immediately after it leaves
the oven_13. The means, for accomplishing this
1nclu €s.a, pan zl for,. contammg the adhesive jn
11qu1d form a dip roll 22 and a pair of squeeze
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rolls 23 and 24. After passing- through the ad-

‘hesive applying means, the sheet is conducted
through a second heated oven 25; wherein the
.coating is ‘dried. Following this, the completed
_sheet product may be reeled up on & take-up
reel, as indicated at 27.

. '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 hase 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-
ulph1te mixtures, etc., such-sheets giving good
results in most mstances The: particular pulp
or pulp mixture used will depend to some extent

-uipon the handleability conditions required in the
.final sheet and upon-the degree of scuff and
.abrasion resistance required in the end product.

Inves’mgatmns 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,
_dense sheet which, at the same time, is absorb-

the base sheet should be a relatively

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 ineh. - 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 4.0 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

jthe 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 nnpreg-
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-
duent drying operation.

After passage through the squeeze rolls i and
12, 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 {3, 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 13, the initial zone 17 was mam-
tained at a temperature of about 325° F. -The
temperature of the next succeeding zone {8 was
approximately 350° F. and the temperature in
the final heating zone 19 was maintained at ap-
proximately 375° F. The entire oven I3, exclud-
ing the cooling zone 26, 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 embodlment of
the invention urea-aldehyde resins were em-
ployed. TUrea-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-
Jjectionable.

A masking sheet containing a urea-formalde-
hyde resin was produced by taking a selected
base sheet made from all 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
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alibet of approxrmately 1135
h and 8 ‘dénsity of
1t ".' The base

eratire of ‘abiout | "°'—75° C. Lhe mlxture was
'ﬁOWe‘d 16+ stand - for approxmlately tWo hours,
“Hnd- was thén d-for ‘imprégnating the- base
sHeet: without farther dilution or the addition
of further materials. As‘ised, the impréghating
Mmike ‘Rad 4 solids contént of approx1mate1y
& v1sc051ty of about “one cent1po1se at
_ ghating tempergture, which ‘was with-
‘in'the‘range of from’ ‘aBoiit 100° to 170° F. After
“PassATE through thé squeeze rolls 11 and - t2,
the sheébts had a wet weight of approxiniatély
290 ‘108, ‘Per standard réam. Th1s ploduced a
resin content in the ﬁnal dry sheet ds it calte -
f"om the ‘ovén'13, of approximately 50.5 1bs. per
standard ream, or a-resin content of approxi-
’mately 9989, baked on the ﬁmshed total Weight
‘of the sheet ‘wheén in'a bone- Zdry condition,

The ;formaldehyde containing - shiéet Was 3
7d‘rled and curéd in accordance ‘with the procédure
“Gitlineg ‘ab 1n ‘conihection with the phefol-
‘aldéhyde -impregriated sheet However, the
sheet ‘was’ dratn through the oven 3 at a’some-
‘What faster rate thé rate being in the rangé of
from 36°to 20 feet per minute.
 In‘the miantfacture of another Specific ‘exam-
“ple’of the 1nvent1on a hase ‘shieét pr epared from
antall Sulphite- furnish, havmg a boneé- dry bas1s
‘Weight'of ‘1185 Ibs. for a standard ream-6f 500"
ghdets, 24'by 36 mches, and an average thickness
-Of ‘aﬁprommately 110 thousandths of ‘an inch,
Wy unpregnated with ‘a d1methonl-urea mrxture
-gt @ ‘machine speed Of 356 feet per minute. ’Ihe
“impreghated sheet, after drymg and euring,
in-thepreviously ‘deseribéd examples had a
dry basis weight of 160.5 Ibs: ndard 1%
-Witha-fésin content 61 a Hore“ary B f 29. 3%
The dimethylol-urea mIXture used inthe 1m
‘tation ‘of this shéet wis prepared oY Tnix
*parts by weight of ot Watér (158°F.) -5
x&arts‘-’b‘y’"w‘e’fght’ Of Uies: fohowed Py e s adurtfon
“Of "400 parts by Weight ‘o ‘diniéthyloliiren, “Tile
impregnation’ Was’ effected without further
“tion- or" tHe ‘addition &7 further: ‘matérials o tHe
“mixture, .

Var1ous resnis “of, the :
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»tidn These fricliide Tesins’ ’de
afid polyhydrlc phenols and
_(crésols, cresylic scid derivatives, TESOYEINON)
“Teacted" ‘with ‘aldehydes, for exathple,: formalde-
‘Hydé (ineTiding férmalin, ‘para-formalbehyd

; hexamethylenetetramme) ‘furfaal,
soluble resins are to be preferred for
“Teasons, ‘altiough' Yesins ‘soldble in’

‘vénts'ean be'used’ ‘nd will gite Equaily |

‘abisetice "of & “sblvént Téc » m, ‘ay
“doubtful ‘economic ‘practicibility. -Whicl
“tyve résing is-lsed, it shotld: be " wh
“givethe necessary degree of-cure wit
“able “interval of tife. THi is ‘means
‘euring ‘Yesin is ‘préferréd, ‘aHd -1t will e 4

“sotheWhat loweér wear ‘and ‘Wéather Te

‘creased ‘to ‘gs hlgh ‘as ‘35" percent.

) pl1

‘stood -‘that atceleratois can be added to the im-
pxegnatmg solutxon $o- -ineregse the rate of ‘euré.
The  Phetol- aldehyde Tesing Wwhich have givéh
the most satlsfactory résults aré those Which,
although- highly advanced, ¢an be diluted -with
water or moderately alkalihe'solutions. In .gen-
eral, the fidal pH thould ‘be within the general
‘rangé of from about 9.0 to 10.0.

Various urea-aldehyde résins can also ‘e used
‘i theé mWanutacture ‘of maskmg sheet material
i’ accordatice with™ thé present invention. In
the spec1ﬁc exampies set forth above the urea

‘hyde ‘directly Wlth Urea and by reactmg the in-
termédiste: dlmethylol-urea Wwith additionial urea.
‘Unréaeted resin mlxtures ‘suitable for ‘impreg-
Hating the base sheet ¢an also be- prepared- By
the use of the intermediate monomethyloleuréa
and by other known: formuiatmn procedures.

Generally, however, in ‘instances where “the
Tesin, is. prepared by mixing uréa and formalde-
hyde or equivalenrt mtermedlates, the unreacted
résin mixture should contain materials equ1vaIent
to'aratio (on a-molar basis) of 2 parts formalde-
hyde t6 from 1.0 to 1.4 parts urea. The'impreg=
‘Nating mikture is desirably alléweéd to-stand for
from one to two Hours before: use, béing main-
tained ‘4t a PH within ‘the: Tange of ‘from abett
65 to 8.5 during. this- “périgd. Ammoma may
be’ added -for pH control, :if reqmred The- im=-
pregnatmn operation s desn'ably "chTTied “odt at
tempsratures within: the Tange ‘of from. 160° to
170° F., in order-to ‘asstire most ‘efficient’ impreg-
nation 6f the'shéet.

Thé ‘améunt 6f résin Which . is: ‘eontained in: the
masking ‘sheet is: dependent upon -several factors,
‘some of which ‘afe somewhat’ ‘contliéting iin na-

“ture. The masklng ‘of ‘defects ‘¢an be obtamed by

thé-use of ‘a sheet> having ektremely Tow-or eéven

) zero resin- content, However, stich &: sheet 15 ‘of

very “doubtful utility, dde: to--its' poor physical
oharactenstlcs Up to a- pomt increaseé’ inthe
‘résin ‘content - 1mproves the Wéai res;stance 'and
‘Weather resistance of the ‘Shéet to s miarked ‘dé
gree Whlle at the"same tim permitting the at-
AIRTAE 5 SKAfiE characteristics. ‘Wheh

aldehyde - résinis - of the typé described

aBove are ‘used for- 1mpregnat1ng the Sheet, the
~0pt1mum resm content is - within
“from“about 25 o 30 Dér &ént, baséd ‘on’ ‘the otal

ge ‘of

Weight 'of thé impregnated shest as it comes-from
the oven (3. However, usable sheets ‘Having

characterlsmcs can be manufactured with resin
contents a5 10w ag’s per ‘cent, ‘and ‘where ¢ost of
‘manuficture ahd- handleabmty of the sheet" are
‘not-too importint, the vésin eontent can be in-
The use of
sheets-having-a resin content ori‘a, 'dry sheet basis
‘of less than 10 'per cent or ‘greater than 35:per
‘centisnot-generally recommended.

The -amount ‘of ‘uncured resin. ‘applied’ to the
‘base: sheet “during the ‘impregnating -operation
should be such, ‘when: ‘urea-formaldehyde resins
are employed to produce ‘8- -concentration: -of
cured resin in the-impregnated-and dried sheet
w1th1n ‘the range of from-5 -{o -35 -per cent by
Welght The preferred resm content as-in the
‘case of phenollc resin 1mpregnat1on ig- w1thm
the range of - from- about 25 to 30-per cent by
We1ght ona ‘bore dry basis.

The densxty of” t‘ze ﬁnlshed masking sheet as
1t: omes from’ the oven 13, and prior to its z ap-

bo thie 15 i s used,
is'h part1cu1ar1y ‘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.

Tt will be noted that the carrying out of the
impregnatlon 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 ‘objécts 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 $o 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
niecessity 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-
‘ner, is illustrated generally at 81. 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 31
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 toa pa-
“permaking machine which may be the Fourdrinier

“type as shown at 33. The furnish is transferred ‘

from the beater 31 to the papermaking machihe
“via ‘the usual stock chest’ 85, and stock pump
371, which may be of the centrifugal type, as il-

: 1llust1 ated. From the stock pump 37, the pulp-
passes through a distributing flow box 39, ma- *

chine screens 41, and flow box 43 in accordance
“with known practlces The masking sheet formed
“on the Tourdrinier wire 44 is conveyed through
“the usual press rolls 45 into o 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 5{.
oI a glué 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 apphcatmn 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 83 and a pair
. of squeeze rolls 55 and §T.- 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

resin 4
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the glue line, the sheet may be taken up on the
reel 5.

As 'in . the case of the lmpregnated 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 obfained
are not dependent upon the kind of pulp, they
are directly. related to the pulp freeness: TFor
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

; ‘masking sheets are obtained when the freeness
“of the pulp lies in the range of from about 300 to

400 when measured- by the Canadlan freeness
tester.

T have found that partlcularly 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 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 palts
groundwood.

When comminuted 1nsolub1e resins.-are em-
ployed as beater addition resins, such as-a water
insoluble phenolic resin, further treatment of the
pulp. after resin addmon 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
DH of ‘the pulp to a.value from between about:4
and about 7 through the addition of an acidifying
agent such as alum, sulfuric acid, mixtures. of
alum and sulphuric acid, mixtures of acetic and
phosphoric acid; ete.

The addition of:-the ac1d1fy1ng 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 buf, 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.
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‘Generally ‘speaking, the.lower the pH, the
greater the percent of resin retention .by ithe
fibers. ‘However, lower pH values interfere with
the pulp processing snd papermaking equipment.
For best: results, the pulp should be-acidified to.a
PH in the range of:4:5 to 5.5.

Best” masking ‘qualities result when the' basis
‘welght:of the sheet made:by the use of ‘a.resin
‘tontaining 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,
1.: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: content of the sheet is. di-
rectly “proportional:to the. amount of “abrasion
resistande, water: resistance, - etc. However, if
the resin -content of the sheet. is too high, han-
wdleakility of the sheet is lowered and the mask-
“ing sheet: becomes  too: expensive. It has been
- found: that:optimum overall resulis 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, 9 masking sheet satisfactory formany pur-
poses is-attainable with resin contents as low .as
‘about 10 per -cent, The resin content: should
not e over about 35 per cent.

I will be understood, of course, that substan-
“tilly- greater amounts of resin will have to be
-added to ‘the beater than is contained 'in the
resulting sheet to compensate for inherent resin
~selubility, ‘physical Tosses, “etc. Investizations
‘have shown that the losses'may equal the amount

“of resin - in the masking sheet-and, accordingly, ;

twice as much resin should be added tothe beater
‘Hlvan- is:present in the finished sheet.

The addition resinsemployed preferably con-
‘stitute ‘one ‘or 'more of the relatively rapid cur-
g resins. Such- «¢haracteristics are important
‘becairse the resins shovld advance to hiigh degree
‘of scure during ‘manufacture -of the sheet. In
“tHis ‘connection, it should be noted that hereto-
“fore it has been considered undesirable fo permit
‘the redin in sheet material for laminating :pur-
“PosES, ‘to advance in cure and such a result was
avoified. “Water-solible resins, or resins soluble
‘in alkaline solutions-are preferred, and there:are
‘various ssuch ‘phenol formaldéhyde resins avail-
“gle commercially. “Water dispersable resins in
emulsion or dry powdered form may-also be used.

SIt-will - be -understood that urea formsaldehyde
and meélamine ‘resins “having -satisfactory «char-
weteristics ‘may @lso e used.  In the ldatter con-

“difflcult to obbdin sheets ‘contgining more ithan
“ghotit 69 resin (bone dry “basis) when preseritly
Available ‘begter addition resins of ‘the urea and
Fyélamine'type sre employed. “Accordingly, it may
be necessary to incorporate one or more-addi-
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tional: resins in:such-sheets: by other impregna-
tion procedures; as for example by the progedures
hereinbefore described, to.obtain a sufficient tatal
resin’ content to. provide a. satisfactory masking
sheet.

“When resins are added: to:the beater in com-
minuted: solids form, they: tend to form globules
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 emulsion  forming resins are
employed.

~In: the manufacture of a-satisfactory embedi-
ment of the invention by the beater addition
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. . Sufficient
solution was added to provide 900 pounds. of resin.
The. resin solution was allowed to mix with the
pulp in the beater for approximately .10 minutes
and an-agqueous selufion. containing 25 per.cent
alum was:added slowly to the mixture of pulp and
resin. until the pH .of the: beater contents was
reduced. to between 4.5 $0.5.0. The stock had a
freeness.of 346 to 352 (Canadian freeness tester)
after beating, and was: delivered directly. o a
papermaking machine. Depending upon various
operating speeds and machine conditions, the

5 resulting masking sheet. had a. basis weight be-

tween 104-and 148 pounds per standard ream and
a resin- content of between 13 and 27 per cent.
The density -of the sheet varied. between .63.and
.12 gram per.cubic centimeter and the thickness
or caliper of the sheet varied between 19.3 and
27.3 one-theusandths -of an inch.

As before noted, the resin is eured to a highly
advanced state prior fto taking up. of the.sheet
on the reel.81. - The masking sheet prepared by

5 ‘the.use of addition resins thus.includes .a. resin

impregnation having.a state of cuwe substantial~
1y the.same..as -fhose resulting when the resin
impregnation is incorporated into the sheet by

-other .precesses. .. Moreover, .as hefore 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

5 Pbrocedure.is desirable when it is advantageous fo

incorporate twe types of resins in the masking
:sheet,. as. for. .example,--a phenal-aldehyde resin
and & -urea-aldehyde wesin. This may be done
by adding @ 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 proeess. When this pro-
cedure is employed, the freeness. of the pulp
.shonld be somewhat higher than bgfore 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. It will :be -apparent
“that two -or more types 'of resins may also be
#neorporated into :a base :sheet by carrying .out
ithe: immersion dmpregnation procedure .in .sue-
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cessive steps. Tt 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 asmmonium. Specifically; these
compounds dre ammonium chloride, ammonium
‘phosphate, ammonium sulfate, ammonium thio-
cyanate, aluminum chloride, and aluminum sul-
fate. . ,

The amount of the aluminum or ammonium
salts hereinafter referred to as the catalytic ma-
terials, which is present in the sheet during the
resin curing operation, is duite critical if the

desired increase in wet-abrasion resistance is to. 2

‘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 bhase sheet. The - optimuin
‘amount of aluminum sulfate is within the range
of from .4 to .8 per cent. A lesser amount of
the catalytic material, or & greater amount, will
_substantially decrease the resulting beneficial
effect and will result in a sheet of much less
“abrasion resistance. ) o
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
‘yesistance 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 & much
less “wet-abrasion resistance sheet than is the
case when at least part of the catalytic material
is'added to the base sheet. ' o
“7rhe catalytic materials disclosed are all wafer
‘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: hase 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 13, 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 .
" yarious defects discussed above, the resin con-
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14 .
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, blemish free sur-
face, will not be accomplished. THowever, 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 requires
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 & mechanical testing
procedure which will be described hereinafter in
complete detail. When the resins employed are
of the phenoclaldehyde 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, car 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, 53
disposed between top and bottoi members §1 and
59, which also have flat platen surfaces there-
on. Means are provided for heating the various
platen surfaces, and when the Dpress is in use,

“the plywood or other material‘is pressed between

the platen surfaces, as illustrated at 8f, 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 2 single
veneer, or it can be applied to a complete plywood
assembly of multiple cross grain veneer, and in
either case, the masking 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 sheet into the press in such
manner that it will be in contact with a‘caul plate
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or-with one of the hegted surfaces of the platen
its attachr , the..

eets” > {lJus ‘ated
.1l en surfaces. The

11.’: 'possible
ntact W1th

of a thermosettmg materlal hav1n°'
comparable to the adhesi

to Whlch the materl i1 is 'to be put. In all in-
stances where exterior grade plywood is being

as a “phenoci-formalde-
Wallboard or mteuor

‘are less water 'reswtant f01 example urea -for-
maldehyde adhesrves of the type whlch are not
Waterproof

As p,rev;ously bointed out the degree fo.which
the resin in ‘the maskmg Sheet is cured prior to
the apphcatlon o,f the sheet to the plywood of
other su;rf !

arch Work
has been carrled on in order to deyelop satls—
factory tests for defermining ‘When the roper
degree of cure has heen reached. Probably the

nature and 1s somewhat ‘a tr1a1 and error pro—
cedure

In carrying out this test brocedure in order to

determine. whether ¢ or not the" iy, regnatmg resin ;

has reached the proper degree of cure,'a Dbiece of
the cured maskmg sheet matenal Is subj cted 1o
the combined action of heat and pressiire, “while
in contact w1th a. metalllc die plate having' a pat-
tern_engraved in the surface thereof When he
die pattern is of -proper outline and drmens 1S,
the” pattern or '8 "portion theréof, “will show
thro gh the sheet at the’ concIusmn .of the’ test
'operatmn if the degree of cure of the unpregnat-
- ing resm islessthan the requlred minimum value.
Wh11e various die shapes and arrangements. will
he,desu:ed indication of masking ability, the
-die illustrated in Figures 6 and 7 of the drawing
has proven part1cular1y satlsfactory for routme
control tests. -This die comprises a ﬁat square
steel plate 11, approximately 8 mches by -8 inches,
havmg a thlckness of % inch. ‘The surface .of
the plate T is prov1ded with a plurahty of con-
centrlc grooves 13, whlch define concentrlc cir-
cular lands 18, havmg a width of approxnnately
544 of an inch. The grooves are % of an inch w1de
-and 164 -inch deep, and the die plate T{ includes
twenty-one grooves and twenty lands.. The total
©of the die.which’ contacts -the sheet durmg
t is approximately 43 square inches

“the

Bk

he glug line adhesive must be of a 30°

During the test, a fes
m ne’ S eet 1s pla

Op
20 safe 't a&slime ‘that the" curing has’ réached thg

requlred mlmmum amount Desuably, the cure
d not . : ’

m ]
Sheet without i _
acterlstlcs e I

The test as descrrbed 1n the foregomg, 1s ca-
pable of con b

I mclude a s1ng1e land
utllne of proper dlmen-
s1ons ’
It will also be. apparent .that the land Wldth

of hot-pressed p]ywood Smce, a p,revmusly
stated, the purpose of the test J
lishment of the fact that the ¥ésin i the maskng
.sheet has been cured 1o’ essentlally non—ﬁowmg

y
is capable of correla.tlon to these conchtlons may
be used.

includes

phenol—aldehyde resms a chem1ca1 est may be
.employed for ascertamlng the’ degree of ecure In
the practice of this method for’ determlnmg whén
the resin in the maskmg sheet has reached a
sufficient degree of cure, use ds made of the fact
that the amount of phenol ldehyde resin which
is extractable from the cured maskmg sheet by
the use of hot acetone (Whl"h has unusually high
resin solvatmn power. and wh1ch is capable of dis-
solving resins which have advanced to high
degrees of cure), is mdlcatlve of the degree of
cure of that resin. The preferred extraction
procedure is set forth .in pubhcatlon D491—41 of
the American Society for. Testlng Mater'als thrs
publication being entitled “Acetone extractlon of
phenolic molded or laminated products ked

‘The above identified ASTM procedure for de-
termining resin extractability includes the steps
of taking a known weight of a characterisfic
sample of the cured sheet mater1a1 Wthh has
been finely commmuted or macerated and then
placing the welghed sample ina Soxhlet appara-
tus, where it is extracted with ' hot acetone for a
period of. four hours. Followin > ¢

60

65

5




2,656,296

17

“'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.

-+ Gimilarly, extended tests and investigations
have shown that satisfactory masking will resulb
.provided that the maximum quantity of phenolie~
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 i

: 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 thistype 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 ac-
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. Tt 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 2 ‘

maximum extractable resin percentage of 12.4 per
cent, whereas a slow’ curing résin or resin mix-~
ture, as illustrated in the curve numbered IIT;
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 bhe required.

When the masking sheet is made from resin
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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

18

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 sueh 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 2 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. .

Tn 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

" (Y to 3% of the dry weight of the cellulose),

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. 5
- Lelaim: L
1. The improvement in the process of manu-
facturing fibrous sheet covered plyweod 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

" t0.210 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, 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 v_j‘h_e cured. sheet. is;pressed
Jbetween.a flat, metallic, backing. plate and.a, fiat,
Ametallic, die plate, both approximately.8;inches
Ay -8 inches .square, said , die -plate -having -over
e .greater portion .of its .surface .coneentric
1ands % of .an inch in .width, spaced apart by
.concentric grooves % of .an inch in .width, with
& force of about 12,800 pounds, -uniformly .dis-
Aributed .over -the plate, .the sheet being -heated
Auring the pressing operation to a temperature
[0f ahout 300° F. while-maintained under pressure
for a period of SiX to eight minutes, said sheet
15 4ree of yisible marks corresponding to the die
:hattern on fhe side thereof .opposite to ‘the side
4n contact with sthe die surtace; -placing at least
-one ply of said cured sheet over the exposed face
of one of the oufier yeneers of a plyweod assem-
bly which face contains surface defects, when
assembly is placed in 2 -plywood press; pro-

ning sheet and the adjacent veneer;
ing said assembly, in said press,
e ¥ the range of frem about 150
%o 300 pounds per sguare inch and a tempera-
ture within the range of from about 260 to 325°
E. to effect the joining of the plies of the plywood
assembly and the attachment of the cured resin-
ng sheet to the surface veneer solely by
>Sive actign of said glue line,

Proveme
ng fibrous sheet covered plywood the face
of which plywood adjacent the fibrous sheet con-
; defeets, which eemprises the steps
£ & Daper sheet. having a basis
dry, within the range of from about
 for 500 sheets 24 by 36 inches,
16y, within the range of from .55 to..80
gram per cubic centimeter, with a, thermosetting
dehyde resin to, provide a resin content, in said

sheet, after drying, within the range of from
b 5.t0.35% of the weight of the dry impreg-

d sheet; drying the resin-containing sheet,
impregnated. sheet hayving a. basis, weight:
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,
fl
die plate,

t

300¢ F. while, maintained. under; pressure- for. a
period of six to eight-minutes; said:sheet:i

of visible marks corresponding to the :die:pat-
tern.on the; side. thereof: oppogite: to- the:side. in
contact:

”

which f
b

a, glue,;

subjecting.said assembly ;-

pounds .per.square inch-and a-temperature with-

In the range of from about 26010 825° Fto effect

the joining -of the plies of the plywood. ‘assembly
and the attachment of the cured resin-containing..

¢ line adhesive intermediate the 2

ment in the preeess of manu- °

¢ sheet: is pressed-between a:
metallic backing, plate and: a. flat, metaillic.
hoth approximately- 8. inches: by: 8
inches square, said: die: plate having: over- the:
greater. portign, of- its surface: concentric- lands-
%a. of-an. inch in ‘Widfh; spaced:apart by-concens.
tric. grooves, & of-an.inch. in width, with a. force:
800 pounds, uniformly. distributed:
1e.plate, the:sheet:heing-heated:during the:
bressing. operation. to- a. temperature- of- about-

1 the: die. surfaces: placing af: least:
-cured:sheet.over the. exposed Tace
neers.of :a:plywoed -assembly - 3
Surface: defects, when ‘that-
+PIACLa An-a; plywooed press: ‘providing-
_ 13 _‘e_,_‘adhegve:,intermediate;fthe.~resin-con--«
taining sheet and the adjacent veneer;-and finally-
in-said-press; to- PLES=it
sure within. the range .of drom-about-150-t0-300"
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sheet.to.the surface ve eer-solely by the adhesive

-action of said glue.line. .

-3. The .improvementin .the -process of -manu-
facturing fibrous. sheet covered plywood -the-face
.of'which plywood adjacent-the fibrous-sheet con-
tains:surface defects -which: comprises :placing -at
deast one ply-of -a masking -sheet -having -high
wet.and abrasion resistance over the exposed-face
0f-0ne of the-outer veneers of g plywood-assem-
bly which face -contains -surface -defects when
that .assembly 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 110 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 on the
finished total weight of the dry, resin-contain-
ing sheet, of thermosetting aldehyde resin, said
resin being ccured to such an extent that when a
section of & cured sheet is pressed between a flat,
metallic, backing plate and a flat, metallie, die
plate, both approximately 8 iriches by 8 inches
square, said die plate having over the greater
portion of its surface contentric lands 564 of ah
ineh in width, spaced apart by concentrie grooves
% of an inch in width, with g forece of #bout
12,800 pounds, uniformly distributéd ovef the
plate; the sheet being heated during the pressing
operation to:a temperatiire of about 300° F. and
being maintained under pressure for a period of
Six-to eight minutes, said sheet is free 6f visible
marks corresponding to the die pdttern’ on theé
side thereof opposite to the side in contgct with
the die- surface, providihg g glile ling adhesive
intermediate the cured resin-containihg masking
sheet and the adjacent veneer; and finally sub~
Jecting said: assembly, in. sdid press; to: pressure
within the range of from about- 150 t0"300 pounds
per- square: inch: and & tethperature’ within: the'
range of fromr about 260° to 325° B. to effect the
Jjoining of the plies of the plywood assembly and:
the attachment- of the cured: resin-containing
masking: sheet: to: the: surface veneer: solely’ by
the adhesive action of'said-glueline.

4. The improvement: in' the: process of manu=
facturing fibrous sheet:covered: plywood: the: face:
of* which: plywood  adjacent: the- fibrous sheet:

' contains: surface: defects whith- comprises* placy:

ing: at:least: one. ply- of a: masking: sheet- Having
high' wet' and: abrasion resistarice: over the ex-
posed:face of: one-ofi the-oiiter- veneers‘of - a’ ply~
wood- assembly: which: face contains surface‘de-:
fects when:that assembly is"placed in g plywood-
pressy: said ‘masking: sheet: consisting: ¢f a’ cellu=
lose: fibercbase:sheet: which- is"impreghated:with-
ar thermosetting: aldehyde ‘resin; - said ‘'base sheet-
having. an. unimpregnateg basis® weight,» when

~dryy, within:the-range of- from: about- 110 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: cubicr-centimeter; said-
impregnated. sheet- containing : from:- about- 5 - to-
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 rper. cubic. centimeter, and--said
Tesin. 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 - approximately. 8 -inches
by .8 _inches.square, .said -die plate’ having - over

‘the. greater. portion -of its surface coricentric
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lands 5. 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.
DONALD H. GRANGAARD.

References Cited in the file of this patent
UNITED STATES PATENTS

Number Name Date

Re. 23,347 Redfern oo Mar, 20, 1951
1,857,690 Mellanoff .- May 10, 1932
2,031,260 Gams i Feb, 18, 1936
2,325,302 Britb - e July 27, 1943
2,343,740 Birminghem _______ Mar. 7, 1944
2,383,283 AUXIer v Aug. 21, 1945
2,442,422 Loetscher oo June 1, 1948
2,497,712 Auchter .o Feb. 14, 1950
2,565,251 Malmstrom ___._.. Aug. 21, 1951



