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I Claim. (CL 118—69)

This invention relates to an improved method and ap-
paratus for coating individual sheets of paperboard with
a wax or synthetic polymier composition and particularly
for producing on paperboard carton blanks a coating hav-
ing-a very highly glossy surface and very desirable pro-
tective properties.

Wax composition coatings have long been applied to
paperboard carton blanks by several methods which impart
varying degrees of waterproofness. A moderate degree of
waterproofness is imparted to paperboard by “paraffining,”
"wherein the carton blank is passed bstween heated rolls
which dip into 2 bath of molten wax. - A higher degree of
waterproofness is obtained by “saturating,” a process in
which the carton blanks are ficoded with molten wax and
stacked while still hot. Better protective properties against
moisture, moisture vapor and grease penetration are
achieved by flooding the carton blank with molten wax,
removing excess wax by passing the waxed blank between
steel or cloth-covered roilers, and immediately dipping the
waxed blank in a cold water bath to solidify the wax while
a major portion of it remains on the surface of the paper-
board. Although the overall appearance of the resulting
wax composition coated surface is dull and lifeless and is
frequently marred by surface iregularities, pimples,
smears and water marks, cartons waxed in this manner
have been commonly utilized in the packaging of butter;
bacon, lard and many other products. More recently,
a process and machine for imparting a very high gloss and
mirror-like sheen to wax composition coated paperboard
carton blanks were disclosed in U.S. Patents 2,892,735
and 2,982,245, of which one of the present inventors was
a co-inventor and which are assigned to the assignee of the
present invention. In the process therein disclosed, the
carton blark is flooded with a molten wax composition, the
excess wax removed by passing the waxed carton blank
through the nip formed between a pair of metering rolls
and, while still molten, the wax coated surface of the blank
is pressed into firm, intimate and overall contact with a
cooled surface of a traveling metallic web polished to a

specular, mirror-like finish. After chilling fo solidify the &

coating while in contact with the polished surface, the
finished blank is removed from the traveling web. The
resulting coated carton blank exhibits a highly refiective,
mirror-liks gloss and has received widespread acceptance
in commerce due to its attractive appearance.

In the production of high gloss coated carton blanks by
the above procedure, however, it has been found im-
possible to achieve the degree of waterproofness, water
vapor proofness and resistance to grease penetration in the
finished carton blank which is desired for some end uses
of the carton, since the wax composition coating on the
interior surface of the carton blank necessarily. is of rela-
tively low thickness due to certain limijtations in. the
amount of wax composition which can be applied to the
interior carton blank surface, these limitations being in-
herent in the apparatus.itself, as will be described herein-
after.

In the method and machine for manufacturing glossy
coated shests described in U.S. Patents 2,892,735 and
2,982,245, the paperboard carton blank bearing a coating
of molten wax composition coating.is pressed into firm,
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intimate contact with the polished traveling web by pas-
sage through a nip formed between-the web 3@ and a
squeeze Toll 35. - Since the coating composition is molten
at this point, the squeeze Toll becomes coated with molten
wax. by contact with the upper (the backside or interior)
surface of the blank, thus removing most of the molten
coating from the back surface of the carton blank and
redepositing it on uncovered aréas of the polished travel-
ing web in subsequent revolutions of the squeeze roll. In
order to prevent this undesirable situation, it has been
found necessary to limit the amount of coating applied
to the back side of the blank in the waxing section to less
than 1 pound per ream (3000 sq. ft.). This amount of
coating is substantially less than the optimum weight
which imparts the most desirable combination of protec-
tive ‘and operating properties-to the finished carton.

The present invention overcomes the- above-described
difficulty. by making ‘possible the production of coated
paperboard blanks having enhanced protective properties
while at the same time retaining the very superior mirror-
like gloss and generally attractive appearance of the car-
tons produced by the use of the process and apparatus
previously described.

The invention will be :most readily understood by a con-
sideration of the following description in conjunction with
the accompanying drawings, in which: -

FIGURE 1« is-a schematic side elevation of a portion
of the appartus suitable for practice of the invention,

FIGURE 1b.is a continuation of the view shown in

GURE la,
FIGURE 2 is a somewhat enlarged schematic side ele-
vation of a portion of FIGURE 1¢ showing certain essen-
tial elements thereof in greater detail, .

FIGURE 2a is a front view of roller 106 taken from

5 the left in FIGURE 2 and showing; in addition, means

for circulating a heating or cooling medium through the
roller, and

FIGURE 3 is a greatly enlarged sectional view show—
ing a paperboard blank at a critical stage in the coating
operation.

Referring to FIGURE 1a, a stack of unwaxed paper-
board carton blanks 18 is held ca a carton feeding device
commprising a continuous belt 12 passing over roll 14 and
driver roll 15 with a device 11 for restraining the stack
and allowing single blanks to feed successively from the
bottom of the stack. The blanks pass under a small hold-
down roll 17 and subsequently between two pairs of feed .
rollers, the bottom rollér of each pair being identified
by the number 16.  From the feed rollers, the: blanks
pass into the waxing unit 28, which is equipped with four
upper carrying rolls and four lower carrying rolls, two-of
the lower rolls being identified in the drawing by the
number 25.  The carrying rollers pass the carton blank
through the moltén wax composition spray 22 fed to the
waxing unit by a plurality of conduits of which one only
21 is shown in the drawing. The wax composition con-
duit is connected to a suitable wax melting, storage and
piping unit not shown in the drawing. An excess of
molten wax is applied to both surfaces of the paperboard
blank by the wax spray which, as illustrated in FIGURE
1a, bathes both upper and lower carrying rolls: 25 in
molten wax composition for subsequent transfer to the re-
-spective upper and lower carton blank surfaces. The
blank then passes:cut of the waxing unit through meter-
ing rolls 26 which remove excess wax from. the blank.
The blank is then led by heated guides 27 onto the sur-
face of a highly polished, continuous, traveling, flexible,
belt 36, of stainless steel or other suitable material, which
is supported on the drum 31 and the driving sheaves 32
(FIGURE 15), the drum and sheaves each' being.about
24 inches in diameter; It is obvious that FIGURE lq and
FIGURE 1b, being essentially side ¢levation views, show
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only one of a pair of sheaves 32, and of certain other of
the following described machine elements, the other of
the pair of such machine elements being positioned to the
other side of the machine in obvious fashion.. The belt
‘may be of any suitable width for supporting a single series
of consecutively fed blanks or may be wide emough to
accommodate a plurality of similar series. We have found
that a belt about 35 feet long, having a horizontal travel
of about 15 fest is satisfactory for commercial operation
at speeds up to about 450 feet/minute.

In the process and apparatus of the present invention,
‘as contrasted to that of the previously-mentioned patents,
the carton blank bearing the molten wax composition on
both sides thereof is pressed into firm intimate and overall
fixed contact with the polished belt 30 by an endless
traveling back-up belt 100 of a flexible, resilient material
which is unaffected by contact with molten hydrocarbon
wax. A canvas belt bearing a heavy coating of a synthetic
‘tubber-like material made of a co-polymer of butadiene
and acrylonitrile, sold under the name of Hycar synthetic
rubber, has proven quite satisfactory for this purpose.
Belt surfaces of fluorocarbomns, polyethylene terephthalate
‘polyester film, polyisoprene, polyurethanes and the like
‘are also satisfactory. Materials such as butadiene rubber,
‘which soften or otherwise are affected by hot petroleum
waxes, are not satisfactory.

The resilient back-up belt 188 is carried by a series of
‘rollers, ‘including rubber covered pressure rolls 101 and
‘102, idler rolls 163 and 104, tension roll 105 and a steel
wax-pick-off roll 106. Roll 101 preferably is mounted
‘slightly back-of the point of tangencyof the polished belt
30 with drum- 31.

The coated blank enters the nip ~formed between
polished belt 30 and back-up belt 109 as these belts pass
“at identical speeds over drum 31 and roll 101, respectively,
and the blank is held in firm contact between the two
belts until it has passed under roll 102, at which point the
pressure of belt 100 on the coated blank is released. . The
linear distance between roll 101 and roll 102 and the tem-
‘peratures of the various elements are critical to the suc-
cessful operation of the process and apparatus of this
“invention, as will be discussed in detail hereinafter. Roll
102 is adustably mounted in such a manner that the dis-
‘tance between rolls 101 and 102, and hence the length of
the horizontal travel of the back-up belt, may be varied
to ‘achieve optimum operation of the apparatus. Roll 165
is also adustably mounted to compensate for the various
‘positions of roll 102, while maintaining proper tension on
the back-up belt 100.

A doctor blade 107 is mounted to scrape accumulated
wax from the surface of ‘wax-pick-off roll 106 and deposit
it in a trough 108 which may be led to wax storage or to
discard.

Broadly speaking, the highly polished belt 30 is prefer-
“ably maintained at a temperature between about 70° F.
and 100° F., while the back-up belt 100 and its accessory
‘rolls are maintained at a temperature between about 40°
‘F. and 75° F. higher than that of the polished belt, but
also preferably somewhat below the congealing temper-
ature of the coating composition. Suitable coating blends
‘range in congealing temperature from about 130° F. to
200° F., those with congealing points between about 140°
F. and 180° F. being generally preferred.

Cooling water for holding the polished belt 30 at the
desired temperature is maintained in a suitable water cool-
ing, storage and pumping system, not shown. The cool-
ing water is pumped through a suitable liquid conducting
means 42 and thence emerges from a manifold 41 through
‘a plurality of-orifices 40 spaced at intervals throughout
the length of the manifold. The cooling water fills the
shallow tank 43 and overflows its sides into a relatively
narrow trough 34 which surrounds the tank 43 on all sides.
“The water then passes to'a drain 44 which is connected to
the water storage system so the cooling water may be re-
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4
circulated. During a major portion of its upper reach
or horizontal travel, the belt 30 touches and is partially
supported by the water in the tank 43, and is cooled
thereby substantially to temperature equilibrium with the
water.

Continuing, with reference to FIGURE 15, the excess
cooling water adhering to the under surface of the belt is
removed by a wiping roll 47 which contacts the under
surface of the belt. The belt is maintained in contact
with the wiping roll by the pressure exerted on its top sur-
face by the adjustable pressure roll 46. As the belt passes
over the moderately small diameter sheave 32, it is sub-
jected to a relatively sharp flexing, which tends to force
the ‘coated paperboard blank to peel loose from its inti-
mate contact with the belt surface. To prevent pre-
mature separation of the blank from the belt, an adjust-
able hold-down roll 50 is mounted at about the point of
tangency between the belt and the sheave. The roll 50
is held by arms 48, pivoted to the frame at 49, and the
pressure of the roll on the carton blanks and traveling
belt may be adjusted by spring-actuated tension arms 55
pivotally mounted to the frame at 56. After the blank
passes under the hold-down roll, an air blast 60 is directed
against its forward edge from a pipe 61 connected to a
source of pressurized air, not shown. The air blast assists
in the removal of the coated blank from the belt surface
and directs the blank, guided by carton guides 51, onto a
traveling collecting belt 52, which passes over the roller
53 and drive roller 54. The collecting belt moves at a
lower speed than the polished belt 30 so that the blanks
stack up on it in a shingled pile. The finished blanks are
then removed from the collecting conveyor and are pack-
aged for shipping. .

If desired, a vacuum pick-off system, such as disclosed
in U.S. Patent No. 2,511,703 may be substituted for the
carton blank removal system hereinbefore described. In
this case, the blanks are lifted from the polished belt near
the end of its horizontal travel by vacuum, being trans-
ferred thereby to the underside of a perforated, endless
belt suspended in close proximity to the upper surface of
the polished belt and thénce to the stacking area. The
initial separation of the leading edge of the coated paper-
board sheet may, if desired, be assisted by an air jet or by
the flexing of the polished belt as it passes over the sheave
32 as previously described.

The function of the back-up belt 100 is essential to the
successful operation of the invention, since it is this ele-
ment which insures the retention of the optimum amount
of wax composition coating on the upper surface of the
paperboard blank (i.e. the surface which becomes the in-
terior surface of the finished carton). The length of
horizontal travel of the back-up belt 100 while in contact
with the coated carton blanks (the distance A-B in FIG-
URE 2) and the temperatures of the coating composition
and of the two belts are important interrelated factors
affecting the operation of the apparatus.

It has been found that, if the belt temperatures are low
enough and the distance A-B is great enough to allow
complete solidification of the coating composition before
the coated paperboard blank reaches point B, the blank
fails to release cleanly from the back-up belt 100. When
this condition prevails, paperboard sheets of relatively
low caliper (0.015 inch or less) may be picked off the sur-
face of the polished belt 30 and remain attached to the
back-up belt during its return reach, causing jam-up of
the machine. Paperboard sheets of heavier caliper gen-
erally remain on the polished belt but rupture or splitting
of the coating layer on the upper surface of the blank
often occurs, substantial-amounts of the coating composi-
tion being picked off the blank and remaining adhered to
the back-up belt surface.

If, on the other hand, the distance A-B is too short
and/or the belt temperatures are too high, so that the
coating is insufficiently cooled when it reaches point B,
an undesirably high amount of coating is transferred as a
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continuous coating film from the upper carton blank sur-
face to the back-up belt 188, leaving too thin a coating on
the upper surface of the blank to lend the desired protec-
tive properties to the finished carton. Progressive shorten-
ing of the distance A-B would result, in the limiting case,
in the single squeeze roll disclosed in U.S. Patents 2,892,-
735 and 2,982,245, which is subject to this particular dis-
advantage, as ecarlier pointed out.

Too high temaperatures of belt 188 have the further dis-
advantage of tending to drive the wax composition coat-
ing into the body of the sheet material, leaving a non-
continuous coating film on the surface with. a consequent
decrease in the protective properties, of coated sheet ma-
terial. Insufficient cooling also results in a  relatively
soft ‘coating surface which is more readily susceptible to
marring and scratching.

~To obtain a coated sheet sheet material having the
‘optimum combination of protective and operative prop-
erties, the distance A-B, representing-that portion -of ifs
travel in which the coated carton blank is contacted by
both the back-up belt 188 and. the highly polished belt 39,
is subject to certain practical restrictions.” The distance
A-~B should be at least 18 inches in order. that the coating
‘composition become cooled sufficiently to substantially
solidify the coating onthe lower surface of the carfon
and to avoid excessive transfer of molten coating from the
upper surface of the coated sheet material to the back-up
belt 160 as previously described. This distance A-B may,
however, be considerably greater than the above figure,
if the temperatures on the two belis are so regulated as
to prevent complete solidification of the layer of coating
composition immediately adjacent the back-up belt as Iong
as the paperboard blank is in contact with that belt. The
cooled polished belt 30 must; of course, extend sufficiently
beyond the end of the back-up belt to complete the cool-
ing of the entire coated blank to harden the coating, there-
by reducing its susceptibility to surface mars and scratches
and to “reversion” or loss of gloss on aging.

10

It has been found that a back-up belt having a hori- -

zontal travel of from about two feet to about eight feet
is very satisfactory for the practice of this invention; two
to four feet of horizontal travel being preferred. Belts
having an A-B distance greater than about eight feet un-
necessarily increase the overall length of the apparatus
and are less readily maintained in -perfect alignment and
even  pressure contact with the cooperating cooled,
polished belt. Furthermore, penetration of the: coating
into the internal structure of the sheet material tends to be
increased as the back-up belt is lengthened, thus reducing

the weight of coating on the upper surface of the sheet &

with a consequent reduction in its protective properties.
As is evident from the above discussion, the tempera-
tures which should be maintained on the various elements

of the apparatus will vary somewhat depending on the. .

length of horizontal travel of the back-up belt. Excellent ¢

results have been obtained with a back-up belt having a
length ‘of horizontal travel, A-B, of about three feet in
combination with a cooled, highly polished metallic belt
having an upper horizontal reach of about 15 feet. Under
these conditions, the temperature of the wax composition
in waxing unit 20 should be maintained between about
215° and 240° F., depending on the caliper of the paper-
board sheet being processed. The lower temperatures
with this range are generally utilized with relatively low
caliper paperboard (0.010 to about 0.016 in.) and the
higher temperatures are utilized with paperboard-ranging
from about 0.017 to 0.030 and higher in caliper.

The cooling water in tank 43, utilized to maintain the
desired temperature on the polished belt 36, should be
maintained between about 70° and 100° F. A somewhat
higher gloss is obtained on the carton surface at the higher
temperatures within this range, but the surface is some-
what more susceptible to damage by scuffing and scratch-
ing if the coated sheets are handled at the higher tem-

peratures, since under these conditions the coating does

60
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not achieve its maximum hardness and résistance to scuf-
fing. - For this reason, the preferred femperature range
of the cooling water is from about 75-85°F. The desired
temperature of the back-up belt 190 during its contact
with the coated paperboard sheet is obtained by heating
or cooling the belt at: any of several points ‘during its
passage .over.rolls 163, 104, 105 and 186. For this pur-
pose, any or all of these rolls may be equipped with con-
nections for circulating .a heating or cooling medium
therethrough. Rolls 165 to 186, which contact the outer
face. of the belt, are particularly satisfactory for this pur-
pose.’ As illustrated in FIGURE 24, wherein roll 106 is
utilized as an example, the selected roll or rolls may be
hollow, drumlike shells' with bored bearing shafts 119
fitted with conventional leakproof rotary pressure steam
joints 111 having flexible, braided, reinforced high pres-
sure hose 112 connected thereto. Steam or water supplied
from a suitable source (not shown)- at a desired tempera-

_ture for heating or cooling the roll may be circulated

through :the roll as indicated by the arrows in FIGURE
2a. Under the conditions of waxing bath temperature,

polished belt temperature and length of horizontal travel
of the back-up belt hereinbefore set forth, the-back-up
belt, as it enters the nip at point A in FIGURE 2, should
have a temperature of between about 120° F. and 160° F.

This temperature is substantially below that of the wax-

composition as originally applied to the paperboard sheet

but is also substantially higher than the surface tempera-
ture maintained on the polished belt 36.

" Preferably, the back-up belt temperature is adjusted to

range between 50° F. and 75° F. higher than the tempera-

ture maintained on the polished belt 38, 'In this connec- -
tion, it should be noted that the back-up belt temperature
limitations are somewhat more critical when operating on
relatively heavy paperboard stock (0.02 in. or greater in
thickness), thinner stock (0.012 to 0.02 in.) giving ex-
cellent results over a somewhat wider range of belt tem- -~
peratures. :

As the coated blank proceeds in contact with both belts,
the wax coating is rapidly cooled from the face which is'in
contact with the water-cooled polished belt 38, and, to a
lesser extent, from the face which contacts the relatively
hot back-up. belt 289.  Solidification of the coating by
crystallization of the wax composition is thus initiated at
the surface of the polished belt and progresses through the
wax layer on the bottom surface of the paperboard sheet
and thence, through cooling of the paperboard itself, up-
ward through the wax layer on the upper surface of the
sheet. . The rate of solidification of the coating coraposi-
tion on the upper sheet surface is retarded, however, by
the somewhat elevated temperature of the back-up. belt
surface,

As the coated blank reaches the point of emergence
from contact with:the back-up belt, (point B as best illus-
trated in FIGURE 3) the coating layer 116 on the bottom
of the paperboard blank 18 should be completely con-
gealed by contact with the cooled polished belt 38, while
the coating layer 111 on-the upper surface of the sheeét .
material is partially congealed by transfer of heat through
the paperboard to the cold polished belt 36 and also, to a
lesser ‘degree, by contact’ wtih the warmer -back-up belt
1069. - At this point a thin layer of wax composition coat-
ing within the coating on the upper sheet material surface
is, however, still molten by virtue of the retarded cooling
rate of the hot back-up belt 160.

Beyond point B, the back-up belt breaks away from con- -
tact with the coated paperboard and begins its return

‘reach, bearing on its surface a very thin film 111 of the

" wax composition coating. The splitting of the wax com-

70

position film 111 in such a manner that only a thin film
11ia of wax adheres to the back-up: belt, while’ substan-

- tially the entire thickness of coating remains on the paper-

board sheet as a continuous layer 111, is essential to the
develepment of the desired optimum protective properties
of the final coated sheet. . Splitting of the wax film in this -
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manner depends on the development of certain critical
conditions within the coated sheet, wherein the bottom
coating layer 110 is essentially completely congealed and

the top coating layer 111 is-substantially congealed except

for a thin layer coating lying close to the relatively hot
back-up belt. Since the cohesion in this uncongealed
layer is Jess than that in the congealed wax and also less

than the adhesive forces acting between the coating com- .

position and the back-up belt, the paperboard sheet mate-
rial and the polished metallic belt, the necessary separa-
tion occurring at point-B will take place within this thin
layer of uncongealed coating. For this reason, the length
of the back-up belt and the temperature relationships of
the waxing unit, the back-up belt, the cooled polished belt
and the amount of coating composition on the sheet are
critically interrelated factors which determine the success-
ful operation of the process of this invention.

For the demonstration of the unique combination of
protective properties and attractive, extremely glossy ap-
pearance of coated paperboard carton blanks prepared
according to the present invention, printed carton blanks
of 17 point (0.017” caliper) solid bleached sulfite paper-
board stock were coated with a wax composition coating
by each of the three following procedures:

EXAMPLE 1

The blanks were flooded with the molten wax composi-
tion at a temperature of 220° F., the excess wax was re-
moved by passage through a nip formed between two
cloth-covered rolls and the coated blanks immediately im-
mersed in a bath of water maintained at a temperature
of 40-50°.F. to congeal and harden the wax composition
coating, This procedure has been utilized for a number
of years in the production of the so-called high gloss,
water waxed cartons which have been the standard of the
industry for water and water vapor proofness, grease-
proofness and also for appearance.

EXAMPLE II

The carton blanks were flooded with the molten wax
composition at a temperature of 220° F., the excess wax
was removed by passage through a nip formed between a
cloth-covered roll and a steel roll and the coated blank
pressed into intimate contact with the surface of a cooled,
mirror-finished metallic belt maintained at a temperature
of 80° F. by passage through the nip formed between the
polished belt and a rubber-covered squeeze roll. The
amount of coating on the upper side of the carton blank
contacted by the squeeze roll was limited to the maximum
amount which could be tolerated without excessive pick
off by the squeeze roll. After the coating was congealed
and hardened in contact with the polished belt, the carton
blanks were removed from the belt.

EXAMPLE I
(Present invention)

The cartons were flooded with the molten wax composi-
tion coating at a temperature of 220° F., the excess wax
was removed by passage through a nip formed between
two cloth-covered rolls and the coated blank pressed into

(4]

10

15

20

30

35

45

50

55

60

8

intimate contact with the surface of a cooled, mirror-fin-
ished metallic belt maintained at a temperature of 80° F.
by passage through-a nip formed between the polished belt
and a heated, synthetic rubber covered back-up belt into
an area wherein the blank was maintained in pressure con-
tact between the two belts as hereinbefore described.

‘The temperature of the back-up belt at.the point of first

contact with the coated blank was 160° F, and at the point
where contact with the coated blank was broken was 130°
F. After release from contact with the back-up belt, the
blanks were maintained in contact with the cooled, pol-
ished belt until the coating was hardened and then re-
moved from the belt.

In each of the above examples, the wax composition
contained 75% fully refined paraffin wax, 5% micro-
crystalline wax and 20% coating grade polyethylene. "Ex-
amples II and III, wherein the coated blanks were pressed
into contact with a polished metallic belt, the wax com-
position also contained 0.1% of a silicone oil, added to
control the degree of adhesion of the coated blank to the
polished belt.

The following Table T includes data on the weight of
wax composition applied to the paperboard, the distribu-
tion of the coating in and on the paperboard, the appear-
ance of the coated sheets on their exterior surface as
measured by their gloss, and the protective properties
afforded by the various coating processes.

The weight of wax composition on each surface of the
coated sheet was determined by carefully scraping the
coating from a measured area of the specified surface with
a razor blade and determining the weight loss. Interior
wax was obtained by solvent extraction of the coated sheet
after the surface wax had been removed by scraping, and
the total coating weight computed as the sum of the sur-
face and interior wax weights,

Gloss was measured by TAPPI standard method T-653
on a Hunter glossmeter, which records the percentage re-
flectance from the surface of the coated sheet at an angle
of 20° from the vertical.

The water vapor permeability (W.V.P.) on flat and on
creased coated -sheets was measured by TAPPI standard
methods T—464 and T-465, respectively.

Resistance to the penetration of grease and oil was
measured by a.method developed by the Best Foods Corp.,
in which 40 individual drops of a vegetable oil such as
corn oil or cottonseed oil "are placed in spaced relation-
ship on the back coated surface of the sheet material un-
der test and observed after 5 minutes, 1 hour, 2 hours,
4 hours, 8 hours and 24 hours to determine the number of
drops of oil which penetrate the coated sheet and the time
required for penetration. [Penetration of the oil is mani-
fested by the appearance of a generally circular, trans-

‘lucent area surrounding the original drop area, caused by

absorption of oil by the paperboard fibers and subsequent
wicking of the oil within the inner structure of the sheet
radiating outwardly from the original drop area. Test
data are recorded in terms of the number of drops pene-
trating the sheet in a given period of time, the greatest
resistance to the oil or grease being evidenced by low nu-
merical values in the table even after a substantial period
of time as measured in hours.

TABLE 1
Coating weight in Ibs. per ream Gloss W.V.P.in QGrease Penetration
(3000 sq. ft.) r e%e;ccteg:c g./M?/24 hrs. Best food oil drop test No. of
Coating solidification method (Hum:er)e  benetrations from 40 rops
T’kaPI
-653 Flat Creased 5 2 4 8 24
Total | Face | Back | Interior TAPPI | TAPPI {min.| hr. | hrs
hoaes Prids .| hrs. | ‘hrs. | hrs.
Example I: Cold water ‘dipping ______ 17 6 5 6 40 30 7
Example II: Squeeze roll and polish- 4 ! o 12 15 1 8
ed belb oo .. 17.5 8 0.5 9 72 35 100 40
‘Bxample III: Back up beltand po-|{ | | L.} T T e e eees
lished belb oo 22.0 8 5.0 9 72 10 45 0 0 1 1 1 3
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As is evident from the data in the above Table I, the
process of the invention herein described results in. a wax
composition coated paperboard sheet which combines op-
timum protective properties with an extremely high sur-
face gloss, thereby achieving a very desirable combina-
tion of utility and attractive appearance heéretofore con-
sidered unattainable in a wax composition coated paper-
board. .

The penetration of grease and oil through the coated
sheet is remarkably reduced by the process of this inven-
tion ‘as compared to either of the known processes of
Examples I and II. The water vapor proofness of the
coated sheet is also improved, while the remarkable gloss
and attractive appearance attained through -application
of the coated sheet to a highly polished. cooled surface is
retained in its entirety.

Comparable improvements may be obtained when
paperboard sheets are coated with wax -coating blends
varying widely in composition from that used: in the fore-
going  examples. Various compositions  -of  paraffin
and/or microcrystalline wax, with and without added
polyolefins such as polyethylene and polypropylene or co-
polymers of blends of monomers such as ethylene and
vinyl acetate have been utilized to advantage in the prac-
tice of this invention.  The degree of adhesion of such
blends to the polished belt may be controlled by varying
the type or percentage of the various components or by
the addition of appropriate amounts of a silicone oil or
similar additive. Preferably, the wax compositions will
have congealing points between about 140°F. and
180° F., and the temperatures maintained on the waxing
1nit and on the two conveyor belts may be adjusted ac-
cordingly for the most desirable results, as hereinbefore
described. :

Although the process and apparatus of this invention
have been described in reference to a particular and pre-
ferred embodiment it will be evident to those skilled in
the art that various changes and modifications can be in-
corporated without departing from the spirit thereof, and
it is intended to cover all such changes and modifications
as fall within the true spirit and scope of the invention,

We claim:

In a machine for providing a highly polished specular.

wax composition surface on a succession .of paperboard
sheets employing means for applying a molten wax com-
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position to both sides of said sheets, -a flexible endless
planar conveyor means having a highly polished smooth

exterior surface, means. for maintaining said conveyor -

surface at a temperature substantially below the congeal-
ing point of the wax composition, means for moving said
conveyor in a substantially horizontal plane while said

" sheets are maintained thercon in fixed, adhered contact
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with the planar surface thereof, and means for guiding.
said conveyor through a curvilinear return path, the im-
provement comprising pressure applying means for suc-
cessively applying a coated surface of said sheets while -
said coating is in molten condition in intimate overall and
fixed adhered contact with said conveyor surface and for
maintaining such contact under pressure.of said pressure
applying means until said.coating in contact with said
planar conveyor is in a congealed state and said coating on
the reverse side of said sheet in direct contact with said
pressure applying means is in a partially ‘congealed state,
said pressure applying means comprising a flexible endless

_traveling belt, a series of rollers for carrying said belt dur-

ing-a sufficient portion of its travel in contact:with and
at a speed coincident with said planar conveyor means
during its movement in a horizontal plane to-effect com-
plete congealing of said coating except for a thin layer
thereof in contact with said pressure applying means,
means for maintaining said belt within a predetermined
temperature range higher than that maintained on said
planar conveyor means and below the congealing point of
said wax composition, and means for adjusting the length
of travel of the portion of said belt in contact with said
planar ‘conveyor means so that said contact may be ter-
minated- at-a point at which the coating. on said reverse
side of said sheets is completely congealed except for a
thin layer thereof in contact with said pressure applying
means. oo
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