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This invention relates to the finishing and con-
ditioning of paper.-”

Paper delivered from a paper-ferming machine
usually is of insufficient moisture content to ren-
der it adaptable for certain uses and its moisture
content usually is not uniformly distributed. An
object of this invention is a method for provid-
ing paper with the proper moisture content uni-
formly distributed throughout the paper in ‘the
shortest possible time. :

According to this invention, moisture is added
- to the paper by impinging it with hot, high hu-
midity air under such conditions as to cause con-

- densation of a deposit of moisture on the surface

of the paper. For example, by impinging a sheet
“of paper with a conditioning air stream of 95° F.
temperature and 90% relative humidity, the paper
being of approximately 75° F. temperature, a sur-
face deposit is formed on the sheet in the matter
of a very few seconds and the temperature of the
sheet is brought up very close to the dew point
temperature of the air. From then on, moisture
can be absorbed into the sheet only by the slow
process of approaching equilibrium. The mois-
ture provided by the surface deposit is less than
is required to give the sheet the desired moisture
content. Therefore, to supply the proper mois-
ture content to the paper, the sheet of paper,
after being subjected to the treatment above de-
scribed, is cooled to approximately its original
temperature under such conditions as to prevent
appreciable evaporation of the deposited moisture
and then is again subjected to the above-
described treatment with hot humid air. Prefer-
ably, the sheet is cooled by impingement with
_cold air of high humidity, but may be cooled by
any other suitable means. The sheet is subjected
to repeated cycles of the treatment above de-
seribed until it reaches the desired moisture con-
tent. Each treatment of the cooled paper with
the hot humid air is effected in a short period
while -each cooling operation likewise requires
only & short period so that in the matter of & few
seconds, the paper is brought to the desired con-
dition of moisture content as only a relatively few
passes of the paper through the hot humid air is
required to provide it with the desired moisture.

Other objects, novel features and advantages
of the invention will become apparent from the
following specification and accompanying draw-
ing, wherein the single figure of drawing- illus-
. trates schematically one form of apparatus for
treating paper according to the invention.

The treating chamber 10 is divided into a cool-
ing compartment 11 and a moistening compart-
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ment 12. In each compartment are provided a

" plurality of rolls I3 so arranged that the paper P
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passes back and forth in several reaches in the
cooling chamber only and then in' subsequent
reaches passes alternately through the cooling
chamber and the moistening chamber and after
its last passage through the cooling chamber is
discharged from the treating apparatus to a suit-
able take-up mechanism (not shown).

In the cooling chamber is provided a plurality
of ducts (4 which are so arranged that each
reach of paper in the cooling chamber lies be-
tween two ducts 14, In the moistening chamber
12 is provided a lesser number of ducts I5 so
arranged that each reach of paper in the cham-
ber 12 passes between two ducts 15. Both the
ducts 18 and 15 are supplied with a large number
of relatively small apertures through which air
may be discharged into contact with both sides
of the paper during each passage through each
chamber. A supply duct (6 is provided for de~
livering cold humid air to the ducts 4 and a
supply duct T is provided for delivering hot
humid air to the ducts 5. ,

An apparatus 18 of usual construction is pro-
vided for supplying cold and preferably moist air
of proper temperature to the duct 16 and an
apparatus {9 of usual construction is provided for
supplying to the duct {7 air having the proper
moisture content and of the proper temperature,

"An exhaust duct 20 is provided for discharging

air from both compartments {1 and 2.
. The paper to be treated is threaded around the
rolls i3 in the two compartments by suitable

5 mechanism (not shown) and is caused to advance

at a predetermined rate. Through the duct 16,
cold moist air of a predetermined temperature is
supplied to the ducts 14 and through the ducts 17
heated air of predetermined temperature and
moisture content is supplied to the ducts 15." The
air thus supplied is caused to impinge on both
sides of the paper as it travels through the two
compartments.

" In normal operation of the apparatus, paper

5 is delivered to the apparatus from a paper-mak-

- ing machine (not shown) at approximately the

L]

temperature at which it leaves the paper-mak-
ing machine. The paper is first cooled in the
chamber || to a predetermined temperature, for
example, 75° F. and then is carried into the
chamber 12 where it is subjected to air prefer-
ably of 95° F. temperature and 90% relative
humidity. The paper is then returned to the.
cooling chamber where its temperature is again
reduced and the cycle above descrihed is repeated
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a predetermined number of times. During its
various passes through the moistening chamber,
a surface film of moisture is deposited on the
paper due to the fact that its temperature is
below the dew point temperature of the air sup-
plied to the ducts 1§ and the temperature of the
sheet is brought up very close to the dew point
temperature of the air. After the temperature
of the paper has nearly reached the dew point
temperature of the air, no further moisture will
be deposited except by the slow process of ap-
proaching equillbrium. The deposition of the
surface film and the elevation of the paper tem-
perature to nearly the dew point temperature of
the air takes place in a matter of a few seconds
and the paper speed and the length of its path
in the compartment 12 is so determined that it
remains in the compartment only long enough
for such effects to be accomplished. The paper
absorbs the deposited moisture and is then re-
turned to the compartment i for cooling and
appreciable evaporation is prevented by the
humid condition of the cooling air. Through
successive treatments, the paper absorbs enough
increments of moisture to provide it with the
desired moisture content in comparatively short
time as the alternate passages of the paper
through the cooling chamber and moistening
chamber require only a few seconds each.

It is of course understood that various modi-
fications may be made in the procedure above
described and that other apparatus may be used
without in any way departing from the spirit
of the invention as defined in the appended
claims. ,

I claim:

1. A process for increasing the moisture con-
tent of a continuously moving strip of paper
which comprises the steps of first cooling the
continuously advancing strip of paper to a tem-
perature of approximately 75° F. by means of
cold air of high humidity, then contacting the
cooled paper strip with an atmosphere of hot
air of a temperature of approximately 95° F. and
2 humidity of approximately 90 per cent, and
thereby condense moisture out of said high
humidity atmosphere on said cold paper and in-
crease the moisture content thereof.

2. A process for increasing the moisture con-
tent of a continuously moving strip of paper of
predetermined temperature which comprises im-
pinging the paper in a series of passes with air
streams of not less than 85% relative humidity
and of higher temperature than the initial tem-
perature of the paper thereby condensing mois-
ture from said air streams on said paper and
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Increasing the moisture aontent thereof, and
after each passage cooling the treated paper to
8 temperature below the dew point temperature
of sald air streams without appreciable evapo-
ration of moisture from said paper.

3. A process for increasing the moisture con-
tent of a continuously moving strip of paper of
predetermined temperature which comprises im-
pringing the paper in a series of passes with air
streams. of not less than 85% relative humidity
and of higher temperature than the initial tem-
perature of the paper thereby condensing mois-
ture from said air streams on said paper and
Increasing the moisture content thereof, and
after each passage contacting the treated paper
with a current of air of lower temperature than
the dew point temperature of said first men-
tioned air streams and of sufficiently high rela-
tive humidity to prevent appreciable evaporation
of moisture from said paper.

4. A process according to claim 2 in which the
initial temperature of the paper is approximately
75° F. and the streams of air are of approx-
Imately 95° F. temperature and 90% relative
humidity,

5. A process according to claim 3 in which
the initial temperature of the paper is approx-
imately 75° F. and the first mentioned streams
of air are of approximately 95° F. temperature
and 90% relative humidity. - .

6. In the process according to claim 1, the
additional step of cooling the treated paper to a
temperature of approximately 75° F. by means
of cool air of sufficiently high humidity to pre-
vent appreciable evaporation of moisture from
the paper. :

7. A process for increasing the moisture con-~
tent of a continuously moving strip of freshly
made paper which comprises cooling the con-
tinuously advancing strip of baper to approx-
imately 75° F., impinging the cooled paper over
& definite length with streams of air of 8pprox-
Imately 95° F. and of relative humidity in excess
of 85% thereby condensing moisture out of said
air streams on said paper and increasing the
moisture content thereof, cooling the treated
paper to approximately its original temperature
without appreciable evaporation of moisture
therefrom and repeating the treatment until the
i)aper has absorbed the desired content of mois-

ure.

8. The process according to claim 7 in which
the initial and final cooling is effected by con-

-tacting the paper with a current of cold air of

high relative humidity.
ALVIN E. MONTGOMERY.



