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6 Claims. (Cl. 118-69) 
This invention relates to a process and apparatus for 

coating paperboard sheet materials in discreate units or 
pieces and particularly for producing a wax composition 
coating having a remarkable brilliance, smoothness and 
specular gloss on paperboard carton blanks. 

This application is a division of application Serial No. 
613,539, filed October 2, 1956, and now Patent No. 
2,892,735, issued June 30, 1959. 

Paperboard cartons have long been coated with 
petroleum-derived hydrocarbon waxes and wax blends 
to impart waterproofness and grease, resistance to the 
carton, particularly for use in the packaging of food 
stuffs. Paraffin wax has been of major importance in 
this use. Paraffin wax is a hard, brittle, crystalline wax 
commonly obtained from petroleum distillate derived 
from crude oils of mixed or paraffin base types. The 
wax is removed from the paraffin distillate by chilling and 
filtering, after which it is commonly refined by sweating, 
acid treatment and by percolation through clay. Gen 
erally, commercially available paraffin waxes have melt 
ing points from about 110° F. to 145 F. and tensile 
strengths ranging from 60 lbs./sq.inch up to about 200 
lbs./sq.inch. - 

Paraffin wax has been applied to paper and paper 
board products in various ways, depending on the end 
use properties which are desired. For example, a moder 
ate degree of waterproofness may be obtained very 
economically by a process known as "paraffining," in 
which a carton is passed between heated rolls which dip 
into a bath of molten paraffin wax. This process applies 
a relatively small amount of wax to the carton and, 
due to the rapid removal of heat from the wax by the 
cooling action of the carton, a portion of the wax is solidi 
fied as a surface film on the carton, while a further por 
tion of wax remains fluid long enough to penetrate into 
the inner structure of the paperboard. Cartons waxed 
in this manner are satisfactory for use as ice cream con 
tainers and similar items. 
A higher degree of waterproofness, as well as in 

creased stiffness of the carton, may be obtained by a 
process known as "saturating,” in which a carton is flooded 
with molten wax and the waxed cartons are stacked while 
still hot. This procedure allows rather large amounts of 
wax to penetrate into the pores and fibers of the paper 
board, leaving little or no surface film of wax on the 
CartOn. 
A considerable amount of surface wax is desirable on 

cartons used for packaging butter, bacon, lard and 
margarine. Cartons satisfactory for these uses are pre 
pared by flooding the carton with molten wax, removing 
excess wax by passing the carton between steel or cloth 
covered rollers, and immediately dipping the carton in 
a cold water bath to solidify the wax while a major por 
tion of it is still on the surface of the carton. Cartons 
prepared in this manner have a considerable amount of 
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ties against moisture and grease penetration than cartons 
waxed by either of the previously described methods. 
Cartons of this type have a dull, waxy surface appearance 
which is frequently marred by surface irregularities, 
pimples, smears and so-called "crow's feet," or water 
marks. Nevertheless, these cartons, prior to the advent 
of our invention, remained the standard of quality in 
appearance in the industry. 
Due to the widespread recognition of the importance of 

visual impact in stimulation of sales in many fields, many 
attempts have been made to increase the "eye appeal" of 
waxed paperboard cartons by increasing the glossiness 
and sheen of the wax coating while retaining or enhanc 
ing all of the economy and protective properties associ 
ated therewith. Hitherto, these efforts have met with 
only nugatory success. - - 
We have now found that certain wax composition coat 

ings may be applied to paperboard sheets or carton blanks 
in such manner as to obtain thereon a surface coating 
with startling gloss and mirrorlike sheen, unmarred by 
any surface irregularity. This high degree of specular 
gloss is obtained by providing on the surface of the paper 
board blank a uniform coating of a suitable molten wax 
composition having predetermined adhesive and cohesive 
properties. Then, while the coating composition is in 
the molten or plastic state, the entire coated surface of 
the paperboard is pressed into fixed intimate and overall 
contact with a highly polished surface which is cooled to 
facilitate the solidification of the wax composition. 
When the coating is completely solidified, the paperboard 
blank is then suitably removed from the polished surface, 
and will be found to possess a surface of high specular 
gloss unmarred by surface imperfections, whether the 
blank is plain or provided with suitable score lines for 
subsequent folding. 
The polished supporting surface against which the wax 

composition coating surface is pressed may be of metal 
or other suitable smooth-surfaced material capable of 
accepting a high polish. To facilitate the high-speed 
production of gloss-surfaced paperboard blanks, we pre 
fer to use for this purpose a highly polished belt which, 
for example, may be of stainless steel or - chromium 
plated steel having a specular surface. A metallic surface 
coated with a suitably glossy lacquer, resin or plastic 
coating would serve a similar purpose. It is to be under 
stood that the reference hereinafter to a belt in describ-. 
ing the novel features of our invention is intended to be 
illustrative of the means used for supporting and contact 
ing the plactic wax composition surface coating on the 
blanks and that other suitable means may be used. 
Our invention may be carried out by the apparatus 

illustrated in the accompanying drawing wherein, 
Fig. 1a is a schematic side elevation of the apparatus, 

and 
Fig. 1b is a continuation of the view shown in Fig. 1a. 
Referring to Figure 1a, a stack of unwaxed paperboard 

carton blanks 10 is held on a carton feeding device com-: 
prising a continuous belt 12 passing over roller 14 and , 
drive roller 15 with a device 11 for restraining the blanks : 
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 roller of each pair being identified by 
the number 6. From the feed rollers, the blanks pass 
into the waxing unit 20, 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. 
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through the molten 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 
pumping unit not shown in the drawing. An excess of 
molten wax is applied to the surfaces of the paperboard 
blank by the wax spray and the blank then passes out of 
the waxing unit through metering rolls 26 which remove 
excess wax from the blank. The blank is then led by 
heated guides 27 onto the surface of a highly polished 
continuous, travelling, flexible, metallic belt 30 which is 
Supported on the drum 31 and the driving sheaves 32 
(Fig. 1b), the drum and sheaves each being about 24' 
in diameter. It is obvious that Fig. 1a and Fig. 1b, being 
essentially side elevation views, show only one of a pair 
of sheaves 32, and of certain other of the following de 
Scribed 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 consecu 
tively fed blanks or may be wide enough to accommodate 
a plurality of similar series. We have found that a belt 
about 35 feet long, having a horizontal travel of about 
15 feet is satisfactory for commercial operation at speeds 
up to about 450 feet/minute. The carton blank is pressed 
firmly into complete and intimate fixed contact with the 
belt surface by a rotating squeeze roll 35 held by pivotally 
mounted arms 36. These arms are pivoted at 33 to the 
frame which, for clarity of illustration, is omitted from 
the drawing. The pressure exerted by the squeeze roll 
on the carton blanks and travelling belt is controlled by 
air cylinders 37, also pivotally mounted to the frame at 
39. The squeeze roll 35 is preferably provided with a 
yieldable surface and is placed slightly back of the point 
of tangency of the belt with the drum 31; that is, at a 
point where the belt is held firmly against the drum. 
The Squeeze roll 35 is slightly larger in diameter at the 
extreme end portions of the roll than over the remainder 
of the roll length. This allows only the extreme end 
portions to contact the belt surface, the central portion 
of the roll being gapped by, for example, about .010 
inch from the belt surface. When blanks of about .017 
inch thickness are fed through this gap, the yieldable roll 
surface is then depressed by about .007 inch. Under these 
conditions, a roll having a surface hardness giving a 
plastometer reading of about 25 or less has been found 
to provide sufficient pressure to affix the coated blank to 
the belt with the desired intimate contact. This gapping 
of the roll also prevents wax transfer to the belt and 
damage to the polished belt surface by scratching or 
marring. Cooling water for holding the belt surface at 
the desired temperature is maintained in a suitable water 
cooling, storage and pumping system, not shown. The 
cooling water is pumped through a suitable liquid con 
ducting 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 recirculated. 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 to temperature equi 
librium with the water. 

Continuing, with reference to Fig. 1b, the excess cool 
ing 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 
surface by the adjustable pressure roll 46. As the belt 
passes over the moderately small diameter sheave. 32, it 
is subjected to a relatively sharp flexing, which tends to 
force the coated paperboard blank to peel loose from its 
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intimate 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 pres 
sure of the roll on the carton blanks and travelling 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 travelling 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 packaged for shipping. 

In carrying out our invention the wax composition used 
must be selected so as to have predetermined critical 
properties of adhesion and cohesion. It is, of course, of 
primary importance that the entire coating surface remain 
in fixed intimate and continuous contact with the highly 25 
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polished cooling belt until the coating is completely 
Solidified, since any area of the coating surface which 
Solidifies while not in contact with the belt will not attain 
the desired specular surface gloss. It is, then, necessary 
that the adhesion between the wax composition and the 
belt be at least as great as the minimum value which is 
Sufficient to maintain the desired intimate contact. It is 
also necessary, however, that the coated paperboard blank 
be readily removable from the belt after the coating has 
Solidified. To this end, the adhesion between the solid 
coating and the belt must be less than a predetermined 
maximum permissible value to enable the coated paper 
board blank to strip cleanly from the belt, leaving no 
wax composition adhering to the belt surface. 

In addition to the above limitations on the adhesion of 
the wax composition to the belt, it is also necessary for 
the wax composition to adhere more strongly to the 
paperboard than to the belt and to have greater cohesive 
strength than the adhesion of the composition to the belt. 
The adhesion of various wax compositions to a highly 

polished metallic surface was measured in the following 
way: 
A 2' wide sheet of a 30 lb. per ream bleached sulfite 

paper stock was surface-coated with about 5 lbs. per ream 
of the wax composition to be tested. While the wax 
composition was still molten, the coated surface was 
pressed into intimate contact with the exposed metallic 
surface of a 2' wide sheet of aluminum foil which had 
previously been glue-laminated to 30 lb. per ream paper 
stock to increase the strength of the aluminum web. The 
finished wax lamination was cooled by an air blast at 
room temperature to solidify the wax composition. A 
centrally-disposed 1' wide strip was then cut from the 
laminated Web and the strength of the wax composition 
Seal bonding the wax coated paper to the foil was 
measured on a Socony-Vacuum Oil Company seal 
strength tester at 73 F. and 50% relative humidity. 
The Socony-Vacuum seal strength tester determines in 
grams per inch of width of the sheet tested the yield 
force of 2 sheets adhered in face to face relation. 
The relation between the adhesive seal strength meas 

ured according to the above method, and the adaptability 
of various wax compositions for the production of a high 
degree of specular gloss on paperboard carton blanks by 
our method is shown in the following Table. I, wherein 
column 1 gives the specific wax composition used in per 
cent by Weight, column 2 gives the seal strength as tested 
by the foregoing procedure, and column 3 states the char 
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Table IV - 

" . 

Ádhesion in gmin. Cohesion in gm.fin. 
- . . (P Foil Wax Composition (Paper to Fo ) (Paper to Paper) 

73° F. 100°F. 73 F. 1000 F. 

1.5% DYLT Polyethylene, 
95% 135/37 Parafin, 0.1% 
DC 200 Added.------. 11 -* 38 13 0 ? 

2. 20% ACI 6 Polyethylene, 
5% Amber Micro Wax, 
75%. 135/37. Paraffin, 0.1% 
DC 200 Added.------- 9,8 ... 6 10 6.7 

3.10%DYLT Polyethylene, 
90% 135/87 Paraffin 0.1% 
DC 200 Added.-------- 3 ... 6 22 16 

4.25% Shell 700, 75%. 135/37 “?“á?“?*? 
13.7 9.8 6 13 Added.--------------------- 

It will be noted from Table IV that the adhesion values 
of compositions 1 and 2 are notably decreased by an in 
crease in temperature, while the comparable property of 
compositions 3 and 4 is appreciably less affected by tem 
perature change. The cohesive values of compositions 
and 4 are increased with increasing temperature, while 

the comparable property in compositions 2 and 3 is af. 
fected in the reverse manner. 

It is apparent from a consideration of these values that 
it is desirable to maintain the temperature of the polished 
cooling Surface at a point commensurate with the most 
desirable adhesion and cohesion values of a given com 
position. For example, the values for these properties 
for composition 1 at 73 F. indicate that it would be im 
possible to satisfactorily operate the process with this 
blend if the polished surface were maintained at 73 F. 
since the cohesion is no greater than the adhesion value. 
This has proven to be the case on commercial equipment. 
The data at 100° F. for this composition, however, indi 
cate that if the polished cooling surface is maintained at 
this temperature, adhesion will be in the desired optimum 
range and the cohesion is sufficiently high to prevent any 
wax pick-off on the polished surface. Under these con 
ditions, satisfactory results are obtained. The data in 
this table also indicate that composition 2 will perform 
satisfactorily with the polished surface maintained at 
100° F. but not at 73 ° F. Composition 3 performs satis 
factorily at either temperature, while composition 4 will 
not be satisfactory at 73 F. but will show improved per 
formance at 100 F. In any case, the belt should be 
maintained at a temperature above the dew point of the 
surrounding atmosphere to avoid condensation of mois 
ture on the belt which impairs the surface gloss of car 
tons pressed against its surface. 
On the other hand, the temperature of the belt surface 

must be sufficiently lower than the melting point of the 
wax composition to thoroughly harden the wax composi 
tion coating on the paperboard blanks. If the coating is 
not cooled sufficiently below its melting point before re 
moval from the belt, the coating surface is relatively soft 
and is readily scuffed, marred or scratched by the sub 
sequent necessary handling operations. In general, we 
prefer to maintain the belt at a temperature at least 40 
F. below the melting point of the wax composition. The 
operable belt temperatures, then, range from just above 
the dew point of the surrounding atmosphere (generally 
between 60 and 80 F.) to a temperature about 40 F. 
below the melting point of the wax composition. 
optimum operating temperature will depend on the char 
acteristics of the wax composition, as previously indicated, 
and it is necessary that the adhesion of the composition 
to the belt surface, as measured at the same temperature 
as the belt surface, exhibit a value between 1.5 gm./inch. 
and 15 gm./inch and preferably between 2 gm./inch and 
10 gm/inch, 
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8 
Having now disclosed and described in detail preferred 

forms of our invention, it is obvious that many modifi 
cations are possible without departing from the spirit 
thereof. Therefore, no limitations on our invention are 
intended except as specifically set forth in the appended 
claims. 
We claim: - 
1. A machine for providing a highly polished specular 

wax composition surface on a succession of paperboard 
sheets, comprising means for applying a molten wax com 
position coating to at least one surface of the sheets, a 
flexible endless planar conveyor means having a highly 
polished smooth exterior surface, means for maintaining 
said conveyor surface at a temperature substantially lower 
than the solidification temperature for the wax compo 
sition, means for successively applying the wax coated 
surface of said sheets in intimate overall and fixed ad 
hered contact with said conveyor surface, means for mov 
ing said conveyor in a substantially horizontal plane while 
maintaining said coated sheets in fixed adhered contact 
with the planar surface thereof until the coating is solidi 
fied, means to effect separation of the successive sheets 
from said conveyor, and means for guiding said conveyor 
through a curvilinear return path. 

2. A machine for providing a highly polished specular 
wax composition surface on a succession of paperboard 
sheets, comprising means for applying a molten wax com 
position coating to at least one surface of the sheets, a 
flexible endless planar conveyor means having a highly 
polished smooth exterior surface, means for maintaining 
said conveyor surface at a temperature substantially lower. 
than the solidification temperature for the wax composi 
tion, means for successively applying the wax coated sur 
face of said sheets in intimate overall and fixed adhered 
contact with said conveyor surface, means for moving said 
conveyor in a substantially horizontal plane while main 
taining said coated sheets in fixed adhered contact with 
the planar surface thereof until the coating is solidified, 
means for guiding said conveyor through a curvilinear 
return path to effect progressive and complete separation 
therefrom of the successive leading coated sheets, and 
means adjacent said guiding means to maintain contact 
of the unseparated portions of the successive leading 
sheets with the conveyor surface while separating the 
forward edge of the leading sheets from the conveyor. 

3. A machine for providing a highly polished specular 
wax composition surface on a succession of paperboard 
sheets, comprising means for successively feeding a plu 
rality of spaced paperboard sheets into a waxing zone, 
means for applying a molten wax composition coating, 
to at least one surface of said sheets while passing through 
said waxing zone, a flexible endless planar conveyor 
means having a highly polished smooth exterior surface, 
means for maintaining said conveyor surface at a tem-. 
perature substantially lower than the solidification tem 
perature for such a wax composition, means for succes 
sively presenting the wax coated surface of said coated 
sheets in intimate overall and fixed adhered contact with 
said conveyor surface, means for maintaining continuous 
horizontal travel of said conveyor and coated sheets ad 
hered thereto until the coating on said adhered sheets is 
solidified, means for guiding said conveyor through a cur 
vilinear return path to effect progressive and complete. 
separation therefrom of the successive leading coated 
sheets subsequent to solidification of the coating while 
continuing horizontal travel of the leading sheets, and 
means adjacent said guiding means to maintain contact 
of the unseparated portions of the leading sheets with 
the conveyor surface during the separating action. 

4. A machine for providing a highly polished specular 
wax composition surface on a succession of separate sheets 
comprising means to support a stack of separate sheets, 
means for successively feeding in spaced relation individ 
ual sheets from said stack, a waxing chamber, means for 
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conveying said spaced sheets to said waxing chamber, 
means in said waxing chamber for applying a molten wax 
coating composition to at least one surface of said sheets, 
means in said chamber for successively feeding the coated 
sheets from said Waxing chamber, a flexible endless con 
veyor having a highly polished smooth exterior surface 
the upper reach of which travels in a planar path, means 
for successively applying the coated surface of said sheets 
in intimate overall and fixed adhered contact with said 
planar surface, means for maintaining the surface of said 
conveyor at a temperature substantially lower than the 
solidification temperature of the wax coating composition, 
means for maintaining continuous travel of said conveyor 
and coated sheets adhered thereto until the coating on 
said adhered sheets is solidified, conveyor guiding means 
for guiding said conveyor through a curvilinear return 
path to effect progressive and complete separation there 
from of the successive leading coated sheets subsequent 
to solidification of the coating on said leading sheets while 
continuing travel of the leading sheets in the direction of 
initial travel, means adjacent said conveyor guiding means 
to maintain contact of the unseparated portion of the lead 
ing sheets with the conveyor surface during the separating 
action, means for providing an air blast against the sep 
arated forward edge of the leading sheets for assisting 
removal of the coated sheets from the conveyor Surface, 
guides adjacent said air blast to guide the separated lead 
ing sheets, and means for supporting and stacking the 
separated sheets in a shingled pile. 

5. A machine for providing a highly polished specular 
wax composition surface on a succession of separate . 
sheets comprising means to support a stack of separate 
sheets, means for successively feeding in spaced relation 
individual sheets from said stack, a waxing chamber, 
means for conveying said spaced sheets to said waxing 
chamber, means in said waxing chamber for applying a 
molten wax coating composition to at least one surface of 
said sheets, means in said chamber for Successively feed 
ing the coated sheets from said waxing chamber, a flexible 
endless conveyor having a highly polished smooth exterior 
surface the upper reach of which travels in a planar path, 
means for successively applying the coated Surface of 
said sheets in intimate overall and fixed adhered contact 
with said planar surface, means for maintaining the sur 
face of said conveyor at a temperature substantially lower 
than the solidification temperature of the wax coating 
composition, means for maintaining continuous travel of 
said conveyor and coated sheets adhered thereto until the 
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coating on said adhered sheets is solidified, conveyor guid 
ing means for guiding said conveyor through a curvilinear 
return path to effect progressive and complete separation 
therefrom of the successive leading coated sheets subse 
quent to solidification of the coating on said leading 
sheets. 

6. A machine for providing a highly polished specular 
wax composition surface on a succession of separate sheets 
comprising means to support a stack of separate sheets, 
means for successively feeding in spaced relation individ 
ual sheets from said stack, a waxing chamber, means for 
conveying said spaced sheets to said waxing chamber, 
means in said waxing chamber for applying a molten wax 
coating composition to at least one surface of said sheets, 
means in said chamber for successively feeding the coated 
sheets from said waxing chamber, a flexible endless con 
veyor having a highly polished smooth exterior surface 
the upper reach of which travels in a planar path, means 
for successively applying the coating surface of said sheets 
in intimate overall and fixed adhered contact with said 
planar surface, means to impinge a refrigerating fluid 
against the inner surface of the upper reach of said con 
veyor for maintaining the surface of said conveyor at a 
temperature substantially lower than the solidification 
temperature of the wax coating composition, means for 
maintaining continuous travel of said conveyor and coated 
sheets adhered thereto until the coating on said adhered 
sheets is solidified, conveyor guiding means for guiding 
said conveyor through a curvilinear return path to effect 
progressive and complete separation therefrom of the suc 
cessive leading coated sheets subsequent to solidification 
of the coating on said leading sheets while continuing 
travel of the leading sheets in the direction of initial 
travel, a pressure roller adjacent said conveyor guiding 
means to maintain contact of the unseparated portion of 
the leading sheets with the conveyor surface during the 
separating action, means for providing an air blast against 
the separated forward edge of the leading sheets for 
assisting removal of the coated sheets from the conveyor 
surface, guides adjacent said air blast to guide the sep 
arated leading sheets, and means for Supporting and stack 
ing the separated sheets in a shingled pile. 
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