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UNITED STATES PATENT OFFICE 
2,365,621 

A PPARA US FOR CONTROLLING THE 
COATING OF PAPER 

Robert W. Bender, Kansas City, Mo., assignor to 
Waxide Paper Company, Kansas City, Mo., a 
corporation of Missouri 
Application August 3, 1940, Serial No. 350,85. 

(C. 9-31) 5 Claims. 

This invention relates to an apparatus for 
Controlling the coating and/or impregnating of 
paper and like sheets with a coating medium 
Such as wax, lacquer, Synthetic resin, glucose, 
and other adhesives, or any fluid suitable as a 
coating material and more particularly to an ap 
paratus for regulating pressure on rolls through 
which coating medium is metered for application 
to sheets, the principal objects of the present 
invention being to provide a convenient, rela 
tively economical, and highly efficient apparatus 
of such a character. 
In treating paper stock to produce coated pa 

per it is very important that the coating me 
dium applied to the paper be evenly spread over 
the entire surface of the paper and sometimes 
uniformly impregnated into the paper and that 
Such coating medium be of a predetermined 
uniform quantity. This is for the reason that 
paper, for instance, is coated for a number of 
very definite purposes, in each of which it is 
usually customary for the manufacturer to sell 
his product by the pound to a user whose re 
quirements are measured in area. For this 
reason it has become customary for the manu 
facturer to sell his coated product with strict 
guarantees on the percentages of coating to fin 
ished product weights, and variations resulting 
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from present inefficient means of regulating the 
quantities of coating materials that are applied 
have resulted in a great deal of unnecessary ex 
pense to both the manufacturers and the con 
Sles. 
As an example, where papers are coated with 

Wax to be used for an outer wrap for food items 
it has been found that a definite minimum quan 
tity of wax on the surfaces of the paper, not only 
protects the Wrapped item from loss of moisture 
through the wrapper, but is an excellent sealing 
medium winen Subjected to a certain amount 
of heat and pressure for a certain length of 
time. 

In conventional processes, due to the impossi 
bility of present equipment to maintain a uni 
formly minimum application of the coating ma 
terial, the manufacturer is compelled to furnish 
Sufficient Wax. On his entire product so that 
with a maximum variation of his coating it will 
still all have sufficient material applied to effect 
a proper Seal in the tangest place. 

3b 

Other objects of the present invention are, 
therefore, to accurately regulate predetermined 
quantities of coating materials by the applica 
tion of fluid pressure to rolls between which the 
coating medium is metered on and to sheets 
where it is desired that all of the coating na 
terial be entirely impregnated in the sheet from 
either side or from both sides; where it is de 
sired to impregnate the sheet and leave a coat 
ing on one side only; to coat a sheet on one side 
only; to coat a sheet with a predetermined quan 
tity of coating material or one side, and a dif 
ferent predetermined quantity on the opposite 
side of the sheet; to provide an improved pres 
sure roller; to provide a lubricating arrangement 
for the bearings of the rollers; to provide for ad 
justing the rollers relative to each other; to pro 
vide for dissipating or relieving pressure from 
the rollers; to provide improved elements in the 
apparatus, together with novel arrangements of 
such elements, in an apparatus of the charac 
ter and for the purposes noted. 
In accomplishing these and other objects of 

the present invention I have provided improved 
details of structure, preferred forms and ar 
rangements of apparatus by which various ap 
plications of coatings may be carried out being 
illustrated in the accompanying drawings where 

Fig. 1 is a diagrammatic view of an apparatus 
embodying the present invention and showing 
the application of treating medium to both sides 
of sheet stock such as paper. 

Fig. 2 is a side elevational view of hydraulically 
controlled pressure rollers, parts thereof being 
shown in vertical section to more clearly illus 
trate the construction thereof. 

60 

Fig. 3 is a detail vertical cross-sectional view 
of a pressure regulator for controlling and main 
taining hydraulic pressure applied to the pres 
Sure rolliers. v 

Fig. 4 is a detail vertical cross-section through 
the pressure rollers shown in Fig. 2 substantially 
on the line 4-3 Fig. 2, and particularly illustrat 
ing the bearings and pressure regulating devices 
therefor. 

Fig. 5 is a detail vertical cross-section through 
the pressure rollers on the line 5-6, Fig. 2, par 
ticularly illustrating the arrangement of a coy. . 
exicag for one of the 3rgies. 

  



2 
Fig. 6 is a diagrammatic view of apparatus 

showing the application of treating medium to 
both sides of sheet stock and an additional thick 
ness of medium to one side of the stock, 

Fig. 7 is a diagrammatic view of apparatus 
showing the application of treating medium to 
One side of the sheet stock and the bonding of 
the treated sheet with another sheet to form, a 
laminated sheet structure. . 

Referring more in detail to the drawings: 
; Fig. 1, designates a roll of suitable sheet 

Stock Such as paper, for example, which may, 
if desired, be printed wetted, tempered, and/or 
precalendered previous to the treatment as pres 
ently described. 
The roll of sheet stock is arranged on a suit 

able support indicated by dotted lines at 2, on 
which Support may also be arranged a series of 
rollers 3, 4, and 5 over, under and over which, 
respectively, the stock may travel. 

6 designates a tank in which fluid 7 is carried 
for treating the stock, as it travels therethrough, 
as by passing under a roller 8, over a roller 9 and 
under a roller fo arranged in and/or adjacent 
the tank 6. The fluid 7 may be a suitable mate 
rial such as melted wax or paraffin, or lacquer, 
Synthetic resin, glucose or other adhesives, or 
any other suitable material which may be em 
ployed for impregnating the fibres of the stock 
and/or coating the entire surface thereof, or one 
side thereof. 
From the coating material bath 7, the stock 
is preferably passed between pressure rollers 
and f2, and then, if wax is used as coating 

material, preferably over, under and over guide 
or polishing rollers 3, 4, and 5, respectively, 
into a tank 6 that contains a wax solidifying 
Solution f, such as chilled water. If lacquer or 
the like is used as a coating material the stock 
may go directly to smoothing or guide rolls for 
rewinding on a storage roll. 

In the present instance, stock may be passed 
under a suitable number of rollers 8, 9 and 20, 

1 in the tank 6, after which it may be directed 
from the tank 6 to smoothing or guide rollers 
for rewinding on a storage roll, not shown. 
As the stock passes between the rollers 

and 2 those rollers are arranged to meter the 
treating material and squeeze of excess material 
to cause such material to drain back into the 
body of the coating solution. At this stage of 
the process, accuracy, in providing a constant 
pressure is important for reasons above pointed 
Out. 

In order to obtain the requisite accuracy in application of constant pressure to meter or 
Squeeze of excess in amounts of treating or coat 
ing material and leave exact predetermined 
quantities of coating material in, and/or on the 
paper stock and as a coating on the paper stock, 
the rollers i? and 2, Fig. 1, are preferably sup 
ported, arranged, and operated relative to each 
other in the following manner: 

2 and 22, Fig. 2, designate suitable primary 
supports, such as angle iron sills on each of which 
substantially duplicate aligned blocks 23, Fig. 4, 
are respectively mounted, 
The blocks 23 each have spaced, vertically ar 

ranged apertures for receiving fastening devices, 
such as the bolts 24, 25, 26 and 27. Each block 
23 is also provided with an aperture 28 arranged 
Substantially centrally relative to a cut-out bear 
ing seat 29 on the upper face of the block, 

30 designates the lower half of a bearing hav 
ing lateral flanges seating on the upper face of 
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2,865,621 
each block and having a body portion 3 depend 
ing into the seat 29 and from which a lubricant 
outlet 32 depends, the Outlet 32 extending down 
Wardly through the aperture 28 in each biock 
and sill, for suitable disposition of lubricant issu 
ing from the Outlet, 

33 designates the upper half of the bearing 30, 
which upper bearing portion has flanges mating 
with the flanges of the lower bearing portion in 
Such a manner that the fastening devices 26 and 
27 may secure the same together. 
Trunnions 34 and 35, Fig. 2, of the roller 

are mounted in bushings 36, arranged in the 
bearings 30-33. It has been found preferable 
to form the roller of polished chilled iron and 
the roller is also preferably of Substantially hol 
low structure as shown. 

38, Fig. 4, designates one of a duplicate pair 
of standards each having diverging legs 39 and 
40 which form a yoke adapted to straddle the 
bearing 30-33 in such a manner that the bases 
4 of the legs seat on the blocks 23. 
The legs 4 have depending flanges 42 on their 

outer lower ends provided with apertures for 
receiving fastening devices, such as Set screws, 
43, by which the standards 38 are held in de 
sired position relative to the bearings for the 
roller f. The bases of the legs are also pro 
vided with apertures by which the fastening de 
vices 24 and 25 may hold the standards 38 rela 
tive to the sills Supporting them. 
The standards each comprise spaced channels 

44 and 45 that form a guide 46 therebetween for 
a bearing element consisting of upper and lower 
bearing portions 47 and 48 which have coopera 
tive bearing seats that receive a cylindrical bush 
ing 49 in which trunnions 50 at each end of the 
roller 2 are mounted. The lower bearing por 
tion 48 of the bearing in each standard 38 rests 
on the upper end of a spring 5 f, preferably of 
considerably greater power than is required to 
lift the roller f2. The lower end of the spring 
seats on an adjusting Screw 52, which has a 
threaded lower end engaged in a threaded aper 
ture in a cross member 53 of the standards 38 
above the bearing 30-33. 
A lubricant outlet 54 is mounted in a bore in 

the Screw 52 and communicates with the bearing 
47-48 in such a manner as to drain of lubri 
cant of that bearing and transfer it through an 
opening 55 in the bearing member 33 to each 
trunnion of the roller for ultimate exhaust 
through the outlets 32. The upper half of each 
bearing 47-48 has a lubricant inlet 56 which 
communicates with the bearing seats to supply 
lubricant to the trunnions of the roller f2. 

It has been found highly desirable to apply 
fluid, such as hydraulic, pressure on the roller 
12 relative to the roller f, in order to provide 
Constant and uniform pressures. A piston cylin 
der 57 is thus preferably mounted in each guide 
46 of the standards 38, the piston cylinders hav 
ing a piston 58 therein, which piston has a rod 
59 engageable in the present instance, with the 
upper face of the upper portion of the bearing 
47-48. The piston cylinders may be suitably 
closed at their lower ends, as at 60. 

6 designates a cap structure for each standard 
engaged with the upper ends of the arms of the 
standards 38, as by fastening devices 62, the cap 
members forming a support against upward 
movement of the piston cylinders 57, which may 

5 

be adjusted longitudinally relative to the roll 
ers, as by the set screws 63. 
64 designates a pressure line opening into the 
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piston cylinders is above the pistons S8 for 
applying hydraulic pressure to the pistons to 
exert downward pressure on the trunnions of 
the roller 2 relative to the roller to meter 
material passing between the rollers and squeeze 
any excess in treating medium from the stock 
as it passes between the rollers. . 
A pressure gauge 65 is mounted in the lin 
4 adjacent the piston cylinder of each, stand 
ard, and a bleeder, line 66 opens from the line 
on the piston cylinder side of a pressure regul 
lator 67 that is interposed between each piston 
cylinder and a valve 68 that controls admis 
sion of fluid pressure medium from a pump 69 
into the line 4. 
. The pressure regulators 67 are each of suit 

sure of the springs 5 into engagement with the 
upper portion of the bearing 47-48 to cause. a 
uniform constant pressure on opposite ends of . 
the roller 2 relative to roller f, the uniformity 

5 of Constant pressure being determined and 
maintained by the regulators. The bleeders 
cause flow through the line to keep the regula 
tors in Operation. w 
As it becomes necessary, lubricant may be 

applied to the lubricant inlets 5 of the bearings 
47-48 which lubricant passes to the lower roller 
bearing portions through the outlet 54 into the 
bearings 30-33 for the lower roller it, and from 

5 

able construction and for example of the type 
illustrated in Fig. 3 in which an inlet line 
opens into a high pressure area, Ti, the fluid 
pressure medium entering a port 72 and passing 
through a port T3 into a low pressure area 4. 
The size of the port 3 is controlled by a valve 
75 seating on a spring 76 and having a stem. 
engaged with a diaphragm 77 which acts against 
a spring 78 that may be adjusted in a suitable 
manner as indicated at 79. . 

Fluid pressure medium issues from the regu 
lator outlet 80 under control of the valve 75 
and spring controlled diaphragm for passage into 
the piston cylinders to actuate the pistons and 
force the roller 2 downwardly. 
The regulators serve the purpose of provid 

ing for differences in pressure applied to opposite 
ends of the roller 2, if and when desired. 
The valve 88 is preferably of 3-way type in 

which the port 8 normally connects the line 64 
with a line 82 to the pump 69. It is apparent 
that the valve may be turned to communicate 
the outlet line 83 with the line 64 by turning 
the valve to communicate the port 84 with line 
G4 to relieve the pistons, cylinders and roller 
2 of pressure. . . - 

. The pump 69 may be of suitable type and a 
source of fluid supply, not shown may be pro 
vided for the pump, together with a sump, not 
shown, for receiving and/or circulating fluid 
pressure medium from the line 64 through the 
outlet 83 and if desired back to the pump. 
While the amount of treating material to be 

applied to the sheet stock may be very accurately 
predetermined and the squeezing or metering. 
action of the roller 2 relative to the roller 
may also be very accurately predetermined, the 

20 

out this invention in connection with additional 

25 

the stock being provided with an additional coat 

the lower roller bearings through the outlets. 
28 for suitable disposition. 

3 
1. 

After a sheet of stock has been treated and 
squeezed in the manner.described, valve 68 may 
be turned to relieve pressure on the rollers, where 
upon the springs 5 act to separate the rollers 
to provide for inserting another sheet of coated, 
treated paper between the rollers for carrying 

stock, . ' - . . . 
In Fig. 6; an apparatus is shown by which 

sheet stock 88 may be treated on both sides as 
by the apparatus shown in Fig. 1, one side of 

ing or treatment. - 

30 

. . . . . . . . 
In this instance, the stock is preferably passed 

between rollers 89 and 90, the roller 89 being 
partly immersed in a bath 9 of suitable treat 
ling material in such a manner as to apply a coat 
ing of material to one side of the stock. The 
rollers 89 and 90 are similar in character to the 
rollers and 2 shown in Fig. 2, are operated 35 

40 

and controlled by fluid pressure and meter the 
treating material relative to the treated stock to . 
coat and/or impregnate the stock with prede 
termined quantitles of treati 
the rollers 89 and 90, the stock is passed between 
rollers 92 and 93. The roilers 92 and 83 are 
similar to the rollers -2 and 89-90 in con 
struction, operation and function, and are ad 
justed relative to the stock passing therethrough 
in such a manner as to provide for coating 
and/or impregnating the stock with a different 
amount of material from the rollers 89-90 to 
vary the amount of material in or on opposite 
sides of the stock. . ... : . . . . . . . 
The roller 92, in this instance, is arranged 

to depend into the treating material bath 9 for. 
picking up material and applying it to one side 
of the stock 88 to provide a thick coating there 
on or impregnation therein depending upon the . constant predetermined pressures applied to the 

treated paper may be relatively large and in 
order to avoid injuring the stock it has been 
found desirable to coat the roller 2 with a rub 
ber or similar cover 7. in operating the apparatus for carrying out 
this invention, adjustments are made to allow. 

55 

spacing the rollers' relative to each other by , 
manipulation of the adjusting devices on the . , winding or storage facilities, not shown. pugila", "E"; it stock when pressure fluid medium is passed there 
through, being indicated on the gauges . . . 
When, therefore, sheet stock is applied to the treating bath for coating and/or impregnating 

the stock and then to and between the rollers , 
and 2 for metering or controlling the amount 70 

of material retained in and on the paper, the 
pump B is actuated and fluid pressure medium 
passes into the line 64. The pressure medium 
passes through the regulators into the piston 
cylinders above the pistons therein to force the 
piston rods 50 downwardly against upward pres 75 

pressure applied to the treated stock by fluid 
control of relative pressure between the rollers. 
. From the rollers 92 and 93, the stock may pass 
over polishing or guide rollers 94, 95 and 86 into 
a suitable treating medium bath 9, such as 
chiled water, for hardening or finishing the 

materia. From 

treatment of the sheet stock. The finished 
stock may then be directed, as at 98, toward 

to be treated with suitable material 00, prefer 
ably on only one side thereof. In this instance, 
the stock preferably passes from the roll to and 
between hydraulically operated and controlled 
rollers i Oi and O2, the former preferably de 
pending into the supply of treating material to 
pick up the same and apply it to the sheet stock; 
the application of hydraulic pressure to the roll 
ers and material treated stock providing for 
metering the material on and into the stock to 
coat and/or impregnate the stock with material 

g 



4. 
to a degree depending upon relative hydraulic 
ally controlled pressures between the rollers. 

If desired, the sheet stock 99, when coated on 
One side, may be employed to engage another 
sheet 03 to form a laminated sheet structure 
f04, Substantially in the manner shown, which 
may be wound and stored for future Suitable 
Se 

It is apparent, therefore, that by providing a 
fluid control, to effect constant pressure in the 
manner described, a uniform treating, impreg 
nating and/or coating medium of any suitable 
material is applied to sheet stock such as paper 
in which the body, one side, or the entire Sur 
face is treated, covered, or impregnated with a 
desired amount of material for many purposes. 

It is also apparent that a convenient, relatively 
economical and highly efficient apparatus for 
treating sheet stock with Suitable material is 
provided by the present invention. 
What I claim and desire to Secure by Letters 

Patent is: - o 

1. In an apparatus of the character described 
comprising means for applying a wax coating to 
paper stock, a pair of rollers adapted to have 
the wax coated stock passed therebetween, and 
means for applying hydraulic pressure to One of 
said rollers relative to the other for forcing Wax 
into the fibres of the paper and for metering 
the coating of the wax on said stock including a 
pair of standards, aligned bearings in Said stand 
ards supporting the ends of said rollers, and 
means interposed between said bearings for nor 
mally resiliently separating the same. 

2. In an apparatus of the character described, 
a pair of rollers, and means for applying hy 
draulic pressure to one of said rollers relative to 
the other including a pair of standards, aligned 
bearings in said standards supporting the ends 
of said rollers, means interposed between said 
bearings for normally resiliently separating the 
same, piston cylinders mounted on said Stand 
ards having pistons engageable with the ends 
of one of said rollers for exerting forces against 
said roller of greater strength than the resilient 
means in the direction of the other roller, fluid 
pressure lines leading to said cylinders, and 
means for feeding said fluid pressure lines. 

3. In an apparatus of the character described 
comprising means for applying a coating and/or 
impregnating medium to paper, a pair of rollers 
adapted to have the coated paper passed there 

O 
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between, and means for applying pressure to one 
of said rollers relative to the other for fixing pre 
determined portions of the coating medium in 
and on said coated paper including a pair of 
standards, aligned bearings in Said standards 
Supporting the ends of said rollers, piston cylin 
ders mounted on said standards for exerting 
forces against said roller in the direction of the 
other roller, a fluid pressure line leading to said 
cylinders, means for feeding said fluid pressure 
line with sufficient pressure medium to exert 
Suitable forces and a pressure regulator in Said 
line between the feed line and piston cylinders. 

4. In an apparatus of the character described 
comprising means for applying a coating and/or 
impregnating medium to paper, a pair of rollers 
adapted to have the coated paper passed there 
between, and means for applying pressure to one 
of said rollers relative to the other for fixing 
predetermined portions of the coating medium in 
and on said coated paper including a pair of 
standards, aligned bearings in said Standards 
supporting the ends of said rollers, piston cylin 
ders mounted on said standards having pistons 
engageable with the ends of one of said rollers 
for exerting forces against said roller in the di 
rection of the other roller, a fluid pressure line 
leading to said cylinders, means for feeding said 
fluid pressure line, with sufficient pressure me 
dium to exert suitable forces, and a Valve for 
controlling supply and exhaust from said line 
relative to said line feeding means. 

5. An apparatus of the character described 
comprising means for applying a coating and/or 
impregnating medium to paper including a pair 
of rollers adapted to have the paper passed there 
between, means for applying pressure to One of 
said rollers relative to the other for fixing pre 
determined portions of the coating medium in 
and on said paper including a pair of standards, 
aligned bearings in said standards supporting 
the ends of said rollers, piston cylinders mounted 
on said standards having pistons engageable With 
the ends of one of said rollers for exerting forces 
against said roller in the direction of the other 
roller, a fluid pressure line leading to said cylin 
ders, means for feeding said fluid pressure line 
with sufficient pressure medium to exert Suit 

50 
able forces, and a valve for controlling Supply 
and exhaust from said line relative to said line 
feeding means. 

ROBERT W. BENDER. 


