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The present invention relates to the application of 
moisture to sheet materials, and more particularly to a 
method for humidifying a traveling web of sheet ma 
terial. 
During the manufacture, storage, conversion and use, 

sheet materials, as for example paper, ?lms, fabrics, etc., 
undergo a considerable loss of moisture. With conven 
tional and known procedures, restoration or" moisture into 
the sheet material is achieved by exposing the same to 
humid air under atmospheric pressure and at an ele 
vated temperature of about 212° F. or below. Increas 
ing the pressure on the humidifying air is not generally 
possible with existing equipment, while elevating the tem 
perature of the moist air tends to superheat the same and 
introduces a condition wherein the moisture is actually 
extracted from the sheet material. Accordingly, the pri 
mary object of this invention is to provide an improved 
method for restoring moisture to traveling sheet mate 
rials. 

Another object is the provision of the method for 
humidifying sheet materials uniformly and at a greater 
speed than heretofore possible. 

Still another object is to provide an improved humidi 
fying method wherein a sheet material is subjected to 
vaporized moisture which is under a pressure greater 
than atmospheric pressure. 
A further object is the provision of a humidifying 

method wherein moisture is heated while being con 
?ned against a sheet material whereby the moisture is 
transformed into a. vaporous condition and migrates 
into the sheet material under increased pressure as it 
expands. 

These and other objects and advantages of the inven 
tion will be apparent from the following description and 
accompanying drawing in which: 
FIGURE 1 is a shortened vertical section taken longi 

tudinally of the apparatus employed in the method of 
the present invention; 
FIGURE 2 is a vertical section taken longitudinally 

through a portion of a roll employed in the apparatus 
shown in FIGURE 1; 
FIGURE 3 is an end view of a single roll illustrating 

a modi?ed arrangement for applying the moisture to a 
sheet material; 
FIGURE 4 is a view similar to FIGURE 3 

means for applying moisture to a roll surface; 
FIGURE. 5 is a view similar to FIGURE 4 illustrating 

a modi?ed roll construction; and 
FIGURE 6 is an end view of a roll having a porous 

peripheral surface which is capable of passing a humidi 
fying atmosphere. 

In general, application or restoration of moisture to 
sheet materials in accordance with the present invention 
is achieved by trapping or con?ning moisture between 
the sheet material and a heated surface, whereby its vapor 
ization and accompanying expansion causes the same to 
migrate into the sheet material under a pressure greater 
than atmospheric pressure. Following this humidifying 
treatment the sheet material is cooled to condense the 
moisture contained therein. 
With reference to FlGURE l of the drawing, the sheet 

material to be humidi?ed, such as illustrated at 15, is 
passed over and is advanced with a series of spaced rolls 
17 which are maintained in a heated condition so as to 
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vaporize moisture applied to the sheet material, as by noz 
zles 19. Pairs of guide rolls 21 and 23 maintain the sheet 
material 15 engaged with substantial portions of the pe 
ripheries of the rolls 17 and, in addition, cooperate with 
the rolls 17 to prevent the escape of moisture as it ex 
pands during its transformation into a vaporous state. 
The rolls 17 are driven as indicated by arrows in FIG 
URE 1 by any suitable means, not shown, and the sheet 
material 15 is maintained under sufficient tension so as 
to msure that its longitudinal edges are pressed snugly 
against the roll surfaces. From the structure and pro 
cedure thus far described, it will be apparent that the 
moisture is effectively trapped or sealed against escape 
while the sheet material travels with the rolls 17 and will 
therefore migrate into the sheet material under increased 
pressure as it expands during its vaporization. 
As the sheet material 15 leaves the last of the series of 

rolls 17, it is passed about a guide roll 25 and over a chill 
roll 27 w ere it is cooled to condense the moisture carried 
therein. To contain the hot humid atmosphere which is 
evolved during the humidifying procedure, the series of 
rolls 17 are enclosed within a housing or chamber 29 hav~ 
ing elongated slots 31 and 33 in its opposite end walls to 
permit the continuous passage of the sheet material 15. 
The rolls 17 are of known construction, each being pro 

vided with concentric hollow shafts 35 and 37 through 
which a heated ?uid, as for example hot water, is circu 
lated to maintain the rolls at a desired elevated tempera 
ture. In a similar fashion, the chill roll 27 is also formed 
with concentric hollow shafts 39 an 41 through which 
cool water or chilled brine is circulated. It will of course 
be understood that other heating and chilling surfaces, 
such as endless metallic belts, may be substituted for the 
rolls described above, and that electrical heating and air 
cooling may be employed in lieu of circulating ?uids. 

if desired, the longitudinal edges of the sheet material 
15 may be more snugly held against the surfaces of the 
rolls 17 by means of pairs of cooperating endless belts 43 
which, as shown in FIGURE 1, are trained over a series 
of rolls or pulleys 45, at least one of which is driven by 
suitable means, not shown. The endless belts 43 are not 
intended to advance the sheet material 15 but serve pri 
marily as a means for sealing the longitudinal edges of 
the sheet material to prevent the escape of moisture dur 
ing its expansion. The use of endless sealing belts 43, of 
course, reduces or eliminates any tendency for the sheet 
material 15 to tear or stretch, as when the sheet material 
is subjected to undue tension, and is of special importance 
when fragile sheet materials are being treated. 
To achieve a greater degree of humidi?cation and/or 

to increase the rate of humidi?cation without a corre 
sponding increase in the size of the structure, the sheet 
material may be chilled after leaving selected or each 
of the rolls 17, thus subjecting the sheet material to 
alternate heating and cooling stages. This cooling of 
the sheet material may be accomplished by a dip roll 
4-7 which applies cool water from a tank 49, or alterna 
tively an internally cooled chill roll, similar to the chill 
roll 27, may be employed. It will be understood that 
chilling the sheet material 15 during its passage through 
the chamber ER is not essential to the satisfactory prac 
tics of the present invention, and therefore only a ?nal 
cooling of the sheet material, as by the chill roll 27, need 
be employed. 

In lieu of applying a mist of moisture to the sheet 
material and the peripheries of the rolls 17, as is accom 
, ished by the nozzles 19, moisture may be applied to the 
sheet material in a manner as shown in FIGURE 3 
wherein a dip roller 51, turned by the advancing sheet 
material, delivers water from a tank 53 to the sheet mate 
rial as it travels over the guide roll 21. A further modi 
?cation is illustrated in FIGURE 4- wherein liquid from 
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a‘ tank 55 is applied directly to the periphery of a roll 
17 by a dip roller 57 which engages and turns therewith. 
The structure illustrated in FIGURE 5 is generally simi 
lar to that shown in FIGURE 4 with the exception that 
the roll 17 is provided with an outer absorbent covering 59, 
as for example of felt. One particular advantage of this 
last-mentioned arrangement is that the absorbent cover 
ing 59 quickly absorbs the moisture applied by the dip 
roller 57 and thus there is no tendency for any moisture 
to’ be squeezed from the sheet material as it travels be 
tween the roll 17 and the guide roll 21. . 

The'roll structure 61 shown in FIGURE 6 di?ers from 
the heated rolls described above in that the roll‘61 is 
provided with av porous peripheral surface 63 formed, 
for example, by‘ a mass of powdered metal particles 
sintered or otherwise bonded into an integral cylindrical 
unit. With this'arrangement, the liquid to be vaporized 
may be applied to either the sheet material 15, as ‘shown 
in FIGURES 1' and '3, or to the roll periphery, as shown 
in FIGURE 4, whilera heated medium, as for example 
air, is delivered through a hollow shaft 65 andlpasses 
through the porous roll periphery. It’ is preferred, how 
ever, 'to apply the moisture to the sheet ‘material in a 
heated'condition directly through the‘porous'wall 63 of 
the roll,‘ as for example in'the‘ form of ‘wet'steam under 
pressure. This procedure insures that the applied mois~ 
ture haslno opportunity to escape" before it is further 
vaporized as the sheet material'lS travels with the heated 
wall of they roll 61. I 
The degree of sheet material humidi?cation is‘of course 

controlled by regulating the number of heated rolls em 
ployed, the temperature of the heating and cooling sur~ 
faces or mediums, and’ the rate of advancement of the 
sheet'material, and thus the procedure described can be 
modi?ed to best suit the particular material being treated 
without departing from the spirit and scope of the in 
vention. - I 

The present invention may be used in treating'a'variety 
of sheet materials, as for example fabrics, papers and 
films; The compact and simple nature of'the humidifying 
apparatus here described renders it highly suitable for use 
on printing machines‘ in treating papers or '?lms, as for 
example‘ cellophane, which have become over-dry and 
brittle during the ink-drying stages. Further, the novel 
method of maintaining the humidifying moisture under 
pressure only While this moisture is contained between the 
sheet materialibeing treated and the surfaces of the 
heated‘rolls results in a rapid and uniform humidi?ca 
tion of the sheet material and, in addition, reduces or 
eliminates any tendency for the humidifying atmosphere 
to be forced, out from the enclosing chamber through 
the slots 31 and 33.v I 

It is seen from the above description that the objects 
of the invention are well ful?lled by the method de 
scribed.‘ The description is intended to be illustrative 
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only and it is to be understood that changes and varia 
tions may be made without departing from the spirit and 
scope of the invention as de?ned by the appended claims. 

I claim: 
1. A method of humidifying a continuous traveling 

web of sheet material including the steps of applying a 
humidifying liquid to one side of the traveling web pro 
gressively in a longitudinal direction thereof, engaging 
successive portions of said one side of the traveling web 
with an endless heated surface to vaporize the liquid ‘ap 
plied thereto, pressing transversely extending areas of said 
successive portions of said web against the heated sur 
face at longitudinally spaced areas thereof, urgingzthe 
longitudinal edges of said web extending between said 
longitudinally spaced areas into snug contact'withjthe 
heated surface to thereby prevent the escape of the liquid 
as his vaporized and’ expands whereby the vaporized 
liquid is caused to enter into the successive portions or 
the web under a pressure greater than atmospheric pres 
sure, and cooling the humidi?ed web. _ , v _, 

2. A method of humidifying a continuous traveling web‘ 
of'sheet material including the steps of applying a humidi-'_ 
tying liquid to one side of the traveling webprogressively 
in a longitudinal direction thereof, engaging successive‘ 

‘ portions ‘of said one side of the traveling web with a 
heated surface to vaporize the liquid applied thereto,‘ 
pressing transversely extending areas of said successive 
portions of said web against the heatedsurface at longig 
tudinally- spaced areas thereof,,-_urging the longitudinal 
edges of said web extending-between said longitudinally 
spaced areas into snug contact with the heated surface 
to thereby prevent the escape of the liquid'as it is vapor 
ized and expands whereby the vaporized liquid is, caused 
to enter into the successive portions‘ of the web under 
apressure greater than atmospheric pressure, and. cooling 
the humidi?ed web. 
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