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UNITED STATES

2,044,012

PATENT OFFICE

2,044,012

MULTIPLE IMPREGNATING DEVICE FOR
PAPER MANUFACTURE

Izador J. Novak, Bridgeport, Conn., assignor; to
Raybestos-Manhattan, Inc., Bridgeport Conn.,
a corporation of New Jersey

, Application March 5, 1934, Serial No. 714,118

7 Claims,

This invention relates to improvements in the
manufacture of paper, board, or similar felted,
fibrous structures wherein modifying materials
suspended or dissolved in water, such as sizes,
binders, water-proofings, etcetera, are intro-
duced into the wet web before substantial drying
thereof, whereby the felted structure, when dried,

contains the desired modifying materials uni-

formly distributed throughout the felted struc-
ture.

In its broad aspects, the invention relates to a
method and apparatus for felting fibers into a
wet web and impregnating said wet web in a pro-
gressive continuous operation.

In my co-pending application, Serial No. 681,-
056, I have described the advantages and desira-
bility of introducing modifying materials suspend-
ed or dissolved in water into a newly formed con-
tinuous wet web being continuously removed from
a paper forming machine, before substantial dry-
ing thereof, and have described a saturating ma-
chine therefor and explained its use. The satu-
rating machine therein shown is placed in a con-
ventional paper machine line, and the continuous
wet web, after being felted and formed, is thread-
ed from the web forming machine directly to the
saturating machine.

The present invention is directed to an im-
provement in the operation therein described and
in its preferred embodiment comprises the com-
bination, with a paper forming machine, of means
for passing the newly felted web being continu-
ously removed from the web forming instru-
mentality, and while still wet, through a series of
impregnating baths, and means, following each
bath, for removing the excess liquid from the web,

In said co-pending application I have described
a process and apparatus for impregnating the
newly felted wet web wherein the web, after con-
tact with an excess of agueous impregnating ma-
terial, tends to swell and distend, whereby the
liquid impregnant enters between the fibers of the
web, displacing the air and some of the water ex~
isting between the fibers of the web. Thus, the
web is impregnated and on drying acquires the
advantages characteristic of this type of impreg-
nation.

Certain stocks, however, due to their method of
preparation, do not quickly distend and absorb
even very fluid saturants when immersed therein
for a short period, such as is necessary in running
at commercial speed. Such stocks, for example,
may be highly hydrated cellulose fiber webs, webs
containing any considerable proportion of sizing
materials, or webs containing gelatinous animal

_ cate, 10% glue solution, 5% viscose.

(CL 92—10)

fibers or the like, or in paper making term, “slow”
webs. Furthermore, even relatively loose webs do
not distend rapidly in viscous saturants such as,
for example, 60% latex, 40° Baumé sodium sili-
Also, in some
cases where the web does distend, suspensions of
fillers contained in the impregnating fiuid do not
enter as quickly as might be desired, especially
where the suspended filler particles are relatively
large.

In my co-pending application above referred
to it will be noted that the web may be allowed
to remain in the impregnating bath for a long-
er period or the web may be run thinner, but
these methods may not always be desirable in
rapid commercial operation.

I have found that another phenomenon in-
herent in the operation of said co-pending ap-
plication also tends to improve uniformity of im.
pregnation to a considerable extent., This is the
couching which takes place after the web passes
through the impregnating bath due to the action

-of the stripper roll which is positioned in the im-

pregnating tank and the action of the squeeze
rolls which remove the excess of aqueous liquid
and allow the sheet to be built up into multiple
plies or to be carried forward to roll dryers.

In adapting this inventive concept to the more
thorough impregnation of dense or gelatinous wet
webs and to the use of viscous saturants and
sluggish filler suspensions; according to the pres-
ent invention, I pass the web through a series of
spaced impregnating baths in combination with
single or multiple couching between each im-
pregnating bath.

My invention, briefly described, comprises a8
series of impregnating baths, an impregnating
roll rotatably positioned adjacent each bath, &
portion of the surface of each roll being im-
mersed in each bath, & stripper roll associatéed
with each impregnating roll, an endless forami-
nated conveyor for carrying a wet fibrous web
adapted to pass around that portion of each im-

pregnating roll which is immersed in the bath, .
and squeeze roils following each bath between

which said conveyor and fibrous web pass.

Thus, the web may be led through the first bath

under conditions which would, on drying, result in
a web having only a small residual saturant con-
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tent but wherein the web has complete uniformity 50

of saturation. It is couched by the stripper roll

acting against the impregnating roll on leaving

the bath in the presence of an excess of impreg-

nating Hquid, then again pressed between squeeze

rolls to reduce the excess of impregnating liquid,
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both of which operations subject the web and the
contained impregnating liquid to mechanical
pressure, thereby distributing the impregnating
liquid more thoroughly. Furthermore, the nat-
ural resiliency of the web causes it to be condensed
under pressure and to expand again when the
pressure is released, which also aids in the more
even distribution of the material carried in the
saturant. The passage between the squeeze rolls
reduces the liquid content of the web and on its
subsequent passage into the next impregnating
bath of higher concentration or viscosity it ab-
sorbs additional impregnating liquid, which may
be of a type less readily saturable in a fresh pre-
viously unsaturated web, and with further couch-
ing and pressing the second impregnating liquid
is again mechanically forced in and around the
fibres.

The effects of such multiple impregnation,
couching and pressing are several. First, combi-
nations of web and impregnating materials which
are relatively difficult to combine by & single im-
mersion are more easily combined in plural im-
mersions. Second, while the web previous to the
first immersion contains water alone, there is a
limit set by various conditions, such as web char-
acteristics, the characteristics of the impregnat-
ing material, speed of travel of the web through
the paper machine, etc., to the amount of im-
pregnating material which might be infroduced
into it as the fresh web water is never wholly dis-
placed by the impregnating material. However,
after couching and pressing, the web contains a
large proportion of impregnating material in
addition to some of the original water and on its
entrance into the second  bath, relatively little
water need be displaced and the web on leaving
the second and succeeding baths contains & much
higher proportion of impregnating matierial. De-
pending on the nature of the web, impregnating
material and speed, a suitable manner of impreg-
nating and couching stages may be used so that
the web may contain substantially full strength
impregnating material.

In the case of highly hydrated webs which
would not saturate with certain viscous impreg-
nants, for example 40% latex, but would merely
surface-coat, the series of operations comprises
leading the web first into a sufficiently dilute sat-
urant liquid of the same composition as the sat-
urant finally desired in the web. This dilute sat-
urant will cause the web to distend and will there-
fore impregnate it without surface precipitation.
The succeeding steps include saturation in suc-
cessively more concentrated latices with interme-
diate couching and removal of excess liquid until
the final saturant is distributed within the web
whereupon the web may be In condition for dry-
ing. For example, in a three step saturation the
first saturant may have a concentration of 10%,
the second 25%, and the third 40%. The initial
saturation may be a complete saturation and
must separate the fibres and distend the web, so
that subsequent saturation may be of equal thor-

‘ oughness.

It willbe appreciated that whereas the fresh web,
for example, when hydrated fibres are used, may
be sufficiently close packed and of such fine liquid
pore space and adhesiveness of fibres as to resist
penetration and separation of fibres by a relative-
1y viscous liquid, if separation of these fibres is
once accomplished by a thin dilute saturant of the
composition desired or of any suitably acting com-
position the presence of the new material between
the fibres operates to make them more easily sep-

2,044,012

arable on subsequent immersion in saturant lig-
uids. Further saturations will of course, increase
the ease of separation until the web is capable of
saturation in the liquid desired as final residual
saturant. By this means the tendency of certain 5
suspensions and emulsions to filter and divide into

a more fluid and a more viscous state (the latter
concentrating on the web surface) may be
avoided and saturation accomplished.

Other objects and advantages will be apparent 16
from the accompanying drawings and following
detail description.

In the drawings, Figs. 1 and la comprise side
elevational views of the device of my invention.

PFig. 2 is an enlarged sectional elevation of one 15
of the impregnating units.

Referring in detail to the drawings, | indicates
a frame which is adapted to support the various
impregnating units and pressing units comprising
my invention. At one end of the frame | a block 20
2 may be slidably mounted, said block being
threadedly engaged with screw 3. Screw 3 may
be journalled at one end in support 4, which may
be mounted upon frame I and the opposite end

~ of said screw may be journalled in support 5 which 25

may be mounted at the end of frame . A collar

6 may be positioned upon screw 3 and may be
keyed thereto, said collar being adapted to abut
support 5. A collar T may also be keyed to the
projecting end of screw 3 and is adapted in con- 30
junction with collar 6 to prevent longitudinal
movement of screw 3.

A hand wheel 8 may comprise an integral por-
tion of collar 1, said hand wheel being provided
with handle 9 whereby screw 3 may be rotated 35
to move block 2 longitudinally along the end por-
tion of frame f. A sprocket wheel 10 may be pro-
vided on the surface of collar T whereby screw 3
may be rotated at a point remote from the pro-
jecting end of said screw, or said screw may be 40
rotated by power means (not shown). A shaft {1
may be journalled in block 2 and may be adapted
to carry cylinder or drum 12, over which an end-
less screen 13 is adapted to pass. Screen 13 is
preferably constructed of stainless steel or other 45
non-corroding metal and may be of mesh ranging
between 20 and 80 openings to the square inch.
It can readily be seen that by rotating screw 3
and thereby moving block 2, the tension of screen
13 may be adjusted. 50

Screen {3 in its forward travel after passage
around drum 12 is adapted to carry a newly
formed wet fibrous web 14 which may be contin-
uously passed to screen I3 from a paper making
machine (not shown). The wet web {4 carries 9
as much moisture as is carried by a web coming
from the press units of g Fourdrinier machine
prior to passing the web to the driers. Of course,
the quantity of moisture contained in the web (4
will depend upon the characteristics of the fibres
constituting the web, the type of impregnating
material with which the web is adapted to be
treated, the speed of the machine and the char-
acteristics desired in the ultimate product.
Screen 13 after passing over drum 12 may travel 65
around drum 15 which may be mounted upon
shaft 16 which, in turn, may be journalled in
frame |I.

An impregnating roll 1T mounted upon shaft 18,
which latter may be supported in bearings {9, may ¥
be positioned adjacent drum (5. Roll (T may be
of hollow construction, its peripheral surface com-
prising screen 20 which may be of a mesh similar
to that of wire {3. The screen 20 may be sup-
ported at each end of the roll by means of spider 78

<

0
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21. A vat 22 may be positioned immediately be-
neath roll 17, a portion of said roll being adapted
during rotation thereof to dip into the interior

3

portion of the liquid carried out of the bath by
screen 20, and also due te the liquid absorbed by
and adhering to web 14 being compressed be-

of said vat. Vat 22 may be adapted to carry a tween rolls 26 and (1. When the web expands

5 quantity of impregnating material, coating ma~ -upon leaving the surface of screen 20, it can §
terial, sizing material or any other substance with readily be seen that said expansion takes place
which it is desired to treat web (3. in the presence of pool 29 and, therefore, liquid

Referring particularly to Fig. 2, it can be seen of the character constituting the bath is drawn
" that when screen 13 and web {4 pass over drum  into said web, being distributed around and

10 15, web 14 will be confined between screen I8 and through the fibers constituting the internal por- 10
screen 20 comprising the peripheral surface of roll  tion of the web. In addition, screen {3 upon
11. Confined in this manner between the two emerging from the bath within vat 22 carries a
foraminous surfaces mentioned, web 14 is passed quantity of the lquid constituting the bath upon
through the bath carried in vat 22. its surface.. When expansion takes place at 28,

15 As has been hereinbefore described, web {4 the liquid upon.said screen is also drawn into 15
contains an appreciable quantity of water and - the web. In this manner, a relatively large quan-
when immersed in the liquid impregnant com- tity of the moisture originally present in the web is
prising the bath would tend to disintegrate. replaced by the liquid constituting the bath.
However, said web, being positively confined be- After emerging from vat 22, screen 13 carrying

20 tween the foraminated surfaces mentioned, will web {4 passes over guide roll 30 which may be 20
not disintegrate nor will its fibrous formation be journalled upon frame {, from whence the screen
disturbed. However, when said web passes and web are passed between squeeze rolls 31 and
through the bath, its entire surface area is ex- 32. Although a major portion of the expansion
posed to the liquid comprising the bath and, of web 14 after it leaves the bath takes place in

25 hence, a degree of substitution takes place, that the vicinity of the nip of rolls 26 and 11, expan- 28
is, the material comprising the bath tends to sion of web 14 continues during its passage from
replace a portion of the water originally present the bath to squeeze rolls 3{ and 32.. Hence, sub-
in the web, and the air surrounding the fibres of stantially all of the liquid adhering to the surface
the web is replaced by liquid impregnant. of web 14 and the liquid which may adhere to the

30  Bars 23 may be mounted upon each side of surface of screen 13 is drawn into the interior of 30
frame | adjacent vat 22, the mounting means web (4.
comprising pin or pivot 24, whereby said bars Roll 31 may be mounted upon shaft 33 which
may be free to rock about said pivot. The for- may be journalled in frame { and roll 32 may be
ward ends of bars 23 may be adapted to support mounted upon shaft 34 which may be carried by

35 the ends of shaft 26 which, in turn, carries roll  the floating levers 35 which are, in turn, pivotally 33
26, said -ends projecting through apertures 25’ mounted at one end upon.frame I, as shown best
provided in the side walls of vat 22,  Apertures at 36in Fig.1. The oppasite end of levers 35 may
25’ may be relatively larger in diameter than carry weights 37 which may be movably positioned
shaft 25, so that roll 26 may be adjustable a lim- along the length of the free end of said levers. A

40 ited degree toward or away from rcll I1. To roll 38 may be mounted upon shaft 39, which, in 40
prevent excessive leakage of liquid through aper- turn, may be journalled in frame I, and an endless
tures 25’, gaskets 26’ may be secured to each face screen 40, of similar mesh to screen 13 may travel
of the side walls of the vat adjacent said aper- aroundrolls 32 and 38. Rolls 3f and 32 exert nor-
tures, shaft 25 passing through the center of said mal pressure toward each other and inasmuch as

45 gaskets. Gaskets 26’ may be constructed of flex- screen 13 and web 14 pass between said rolls, said 49
ibie material such as rubber, leather or the like. web is squeezed or compressed, removing there-
Roll 26 is adapted to be positioned within vat 22 from a quantity of the liquid, both that originally
and screen I3 together with web 14 is adapted t0  present in the web and also the liquid absorbed
pass between roll 26 and roll 20, the normal pres- by said web from the bath. Rolls 31 and 32 are

50 sure of roll 26 against the screen and web being preferably covered with relatively soft rubber or 50
controlled by weights 2T which may be adjustably other resilient material. In order to increase the
positioned along the opposite ends of bars 23. duration of the squeezing operation, web 14 after
Roll 26 may be constructed of rubber or other re- passage between rolls 31 and 32 may be confined
silient material. between screen 13 and screen 48 thereby permit- ~

55  During the period that web 14 passes through ting the removal of a desired quantity of liquid 9°
the bath within vat 22, the tendency of said web from web 4.
is to expand, due to it being in the presence of an Screen 13 and web 14, after leaving rolls 31 and
excess of liquid. However, inasmuch as the web 32 and screen 48, pass ferwardly over drum 4i
is confined between screen 13 and the surface of mounted on shaft 42 which, in turn, is journalled

60 roll {1, substantial expansion or distention of said in frame I. An impregnating roll 43 may be 60
web is prevented. As screen (3 and web {4 pass mounted upon shaft 44 which is journalled in
from the bath within vat 22, said screen and web  bearing 45. Immediately beneath roll 43 a vat 45
passing between roll 26 and roll 17, the web is is positioned. Drum 41, roll 43 and vat 46 may
slightly compressed by the pressure of roll 26 upon  pe similar in construction respectively.to drum _

65 the screen and web. Immediately after passing {5, roll {7 and vat 22. A stripper roll 41 may be %3
between roll 26 and roll 17, web 14 is stripped mounted within vat 46, the construction thereof
or carried away from. the surface of roll 7. and mounting means therefor being similar to
Consequently, due to the tendency of the web that associated with roll 28.
to expand because of its passing through the bath Vat 86 is adapted to contain impregnating liquid _

70 and due to the fact that the web is compressed with which it is desired to further treat web 4. 7"
between roll 26 and roll {7, the web when stripped,  After passage over drum 41, web 14 may be cartied
as has been hereinbefore described, tends to ex~ hetween screen 13 and the foraminated surface of
pand as shown best at 28°in Fig. 3. ’ roll 43 through the liquid comprising the bath.

’s A pool 29 of thé material constituting the bath During passage through said liquid, web {4 1s

accumulates at the nip of the rolls due to that

-

again brought into intimate contact with the
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liguid impregnating material. When leaving the
bath, screen {3 and web |4 pass between roll 47
and roll 43 whereby said web is compressed. Sub-
stantially immediately after leaving the nip of
rolls 47 and 43, said web expands in a manner
similar to that which takes place after web 14
left the nip of rolls 26 and I1. In so expanding,
additional impregnating liquid is induced into the
interior of web 4.

Screen 13 and web 14 after leaving rolls 43 and
41, pass over drum 48 and are thence carried be-
tween squeeze rolls 49 and 50, which, similar to
rolls 31 and 32, may be constructed of rubber or
other resilient material. Levers 51 may be piv-
oted at 52 to frame {, the opposite ends of said
levers carrying weights 53. Roll §3 may be
mounted upon shaft 54 which, in turn, may be
journalled at each end in levers 51. Roll 43 may
bz mounted upon shaft 55 which may be jour-
nalled in frame I. A shaft 66 may also be Jour-
nalled in frame | and may- carry drum 87, and an
endless screen 58 may be adapted to travel around
roll 58 and drum 567 in a manner similar to that
described in conjunction with rolls. 32 and 38.
When screen 13 and web 14 pass between rolls 49
and 50 and said web in its further progress is
coniined between screen (3 and screen 58, the
excess impregnating material accumulated by web
14 during its passage through vat 46 is removed.’

Screen i3 and web 14, after passing from rolls
48 and 56, are carried over drum 59 and are there-
after passed between rolls 60 and 61.- Roll 61 may
be mounted upon shaft 62 which may be jour-
nalled in bearing 63 mounted on lever 64. Lever
&4 may be pivoted at one end, as at 85, to a por-
tion of frame {. A bracket 66 may extend from a
lower end portion of frame | and member 67 may
be pivoted thereto asat 68. Member 61 may carry
an extension §9 upon which may be mounted a
movable weight 78. A rod 71 may connect the
{rce end of lever 64 and an intermediate portion
of the assembly comprising member 61 and ex-
tension 89, the effective length of said rod being
variable by means of conical nut 12 and hand
wheel 123, which are respectively threadedly posi-
tioned at the lower ‘and upper end of rod Tl. The
arrangement is such that the normal pressure of
roil §f upon roll 60 may be changed by changing
the position of weight 10 along the length of
extension 69.

After passage of screen i3 and web {4 between
rolls 60 and 64, web (4 may be stripped from
sereen §3 end said screen may be carried around
roll 66 and returned over guide rolls 13’, 14, 1§,
¥5, 77, 78, 19, 80 and 81 to roll {2, all of said
guide rolls being mounted at the lower portion of
frame {. Web (4, when stripped from screen {3
may, if desired, be wound upon roll 61, said roll
functioning in this instance as a make-up roll.
The various layers wound upon roll 61, in this
case, may be stripped therefrom in multi-ply
sheets. If desired, however, web 14 may be
stripped from screen (3 after passage between
rolls 69 and 61, and may be carried to a battery of
conventional dium dryers (not shown).

A pan 82 may be positioned beneath rolls 31 and
32 to retrieve the liquid expressed from the web
by said rolls. Similarly, pans 83 and 84 may be
pesitioned beneath ro’ls 49 and 59 and 60 and 61,
respeclively.

It is to be understood, of course, that although
two impregnating and squeezing units are shown
and described in tandem relationship with each
other, as many units as desired may be used de-

vending upon the degree of impregnation desired,
the type of impregnating material, the speed of
cperation or the characteristics of the web both
as to the properties of the fibers constituting the
web and the original moisture content of the web. &
It is also to be understood that, in using muitiple
impregnating and squeezing units in tandem, the
supporting screen need not be a continuous screen
which is carried through all of the units. For in-
stance, an individual endless screen may be uti- 10
lized in conjunction with each impregnating and
squeezing unit, in which case the web after leav-
ing one squeezing .unit will be stripped from the
screen associated with that unit and passed to the
screen of the next succeeding unit. 15

Th- use of one endless supporting screen for a
plurality of impregnating and squeezing units may
be utilized in those instances where the mainte~
nance of the exact concentration in the various
vats is not essential, as in the case where all of 20
the saturating baths contain the same saturant
or with different concentrations of the same sat-
urant where slight variations in concentration are
unimportant. The multiple separate units with
individual supporting screens for each-unit may 25
be desirable where the various saturating baths
are not the same and must be kept separate as, for
example, in the case where it may be desired to
fil: a web with a relatively inexpensive off-color
filler and finish the surface as a last operation with 30
a high grade pigment.

I have used the term “saturate” with both emul-
cions and suspensions of liquids and solids. It
should be reslized however, that the coarser the
particles are the less mobile the particles are as
regards their travel with the liquid medium with
which they tend to move, Thus filler suspensions
while capable of being carried along with a liquid
while bzing prevented from falling therethrough,
are much less mobile and not so much a part of 40
the liquid as for example a fine 0il emulsion, due
to their size, relatively greater density and their
non-spherical shape. In the methods and for the
purposes of this invention they may, however, be
classed with the more mobile water combinations,
provided it is clear that the physical condition of
the ccarser solid suspensions brings about certain
variations from the more perfect distribution de-
scribed and obtained with the more mobile com-
binations. Thus, for example, there is a decided
tendency for filler suspensions to filter out to some
extent on the surface of a fine web while the same
filler suspension may easily enter a more open
web. However, by the use of a succession ot dips
in filler suspension and intermediate couchings
the filler remaining on the surface of the web is
driven through the body of the web by the pre-
viously described “breathing” of the web under
compression and decompression in the presence
of its water content and the filler particles. This
relatively sluggish action may be used, therefore,
to fill a web with a cheaper filler and finish the
surfaces with a more expensive one. It should be
noted that the effect of introducing filler by this
method is not a coating and covering of the fibres
as occurs in ordinary coated paper but a deposi-
tion of the filler in the plane of the surface fibres
and beneath them. Such a positioning of the
flllers results in a non-cracking tough filled sur- 70
face, and as described is a substantial equivalent
of coated paper obtained in a single operation
concomitant with the paper making itself. The
quantity of filler introduced is variable between
wide limits, the upper limit of which may Ue 75
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grédterthan 509% of the total weight of the paper.

Also, the separated multiple arrangement may
be used where it is desired to conduct several
chemical treatments in tandem. ¥For example,

5 a partially hydrated sulphite web may be passed
_first into a bath containing cold concentrated
caustic soda to form a partial soda cellulose,
through a second bath containing emulsified car-
bon di-sulphide -‘which will react with the partly

10 formed soda celiulose to produce a partial vis-
cose, then through an intermediate warming box
and through a third bath containing a hot salt
solution to set the viscose previously formed and
then through a fourth and fifth unit containing

15 hot water to wash out the salts of inter-action.
The web thereupon passes through dryers, super

- calenders and friction calenders. The result of
such & procedure is to form a sheet containing
amorphous cellulose derived from the viscose

20 formed by the above steps, which amorphous cel-
lulose acts as a binder for the ungelatinized in-
ner portions of the fibres, giving the effect of
very highly hydrated cellulose fibres., The su-
per-calendering breaks down the previously un-

25 treated fibre and the final effect is to produce a
sheet substantially transparent—a product be-
tween the old glassine paper and the “cello-
phane” of today. This example is given to show

" the possibilities of multiple treatment of wet

30 webs by the use of the wet web saturating ma-
chines in tandem in a continuous process. -

The machine also has utility as a washer for a
wet web whereby undesirable soluble materials

. may be removed from a wet web before drying

35 the web. For example, acid introduced in the
beater for precipitation of sizing materials, which
causes deterioration of paper, may be almost
completely removed by washing and then the
remaining acid neutralized in a dilute ammonia

40 bath. Conducting salts undesirable in electrical
insulating paper may be similarly washed out.
The same operations which substitute saturants
for water originally present in the web may thus
be used to substitute pure water for impure

45 water.

It is to be understood also, that although my
invention is particularly adaptable for saturat-
ing, coating or sizing a wet fibrous web, it may
also be used for other purposes. Broadly, the

50 invention is adaptable for use wherever it is de-
sired to supplant or replace a portion or substan-
tially all of the original moisture content of a
wet fibrous web with another liquid having dif-
ferent characteristics.

55 From the foregoing it will be apparent that
I have provided a novel form of device for han-
dling the difficult combinations hereinbefore re-
ferred to to produce full, uniform saturation of
wet webs whether the web be dense or loose,

60 whether the saturant be viscous or mobile, or in

the form of a sluggish suspension or emulsion,

and at any desired speed, merely by multiplying
the number of operations similar to the single
operation described in said co-pending applica-
tion and operating so as to produce distention
and saturation of the web in each saturating

unit, as described above. It also provides a

means of insuring displacement of the water and

air originally contained in the wet web with an
aqueous liquid containing a selected modifying
material.

It may be desirable in some cases where the
web is especially dense and it is desired to Intro-

75 duce a relatively viscous saturant or sluggish

6
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70

suspension, to start the saturation with a more
easily saturatable saturant of the composition
desired, making certain that in the first bath
saturation and distention take place, which sat-
uration is thoroughly distributed by the follow- §
ing couching, increasing the concentration with
each progressive saturation or impregnation until
the required amount has bheen introduced into
the web.

It is also a characteristic of multiple satura- 10
tion and intermediate couching, according to the
present invention, that almost any  desirable
amount of filler may be worked into a wet web.
It is characteristic. of fillers, unlike dissolved
saturants, that they tend to remain entangled 15
in the web on passage through squeeze rolls, and
on further saturation and couching add succes-
sively to the amount of filler contained in the
web. Thus, a quantity of filler greatly in ex-

.cess of proportions obtainable by beater proc- 20

esses may bhe efficiently and evenly  introduced
into. a paper web, producing filled papers of
greater smoothness and opacity than heretofore
produced without surface coating.

In the field of waxed papers a quantity of 25
paraffin wax or oil emulsion may be introduced,
according to the present.invention, sufficient to
make the paper translucent on drying, which has
not. heretofore been possible by introduction into
the beater because of low retention. 30

It is an essential of the multiple process de-
scribed when obtaining thorough impregnation
in the final web that each step beginning with the
first, must result in material distention of the
wet web and introduction and distribution of the 3%
saturant to be introduced in that step. In other
words, an imperfection of distribution, or a coat-
ing of the web in any one step as against im-
pregnation, results in- later imperfection of dis--
tribution and is therefore to be avoided. 40

I claim as my invention:

1. The combination with means for forming a
wet felted fibrous web, of means for impregnating
said wet web with a permeating liquid comprising
a plurality of individual impregnating units, each 45
unit comprising an impregnating device and a
squeezing device, and flexible foraminated means
associated with said units for positively support-
ing and conveying the wet florous web through
said units in seriatim, 60

2. The combination with means for forming a
wet felted fibrous web, of means for impregnating
said wet web with a permeating liquid compris-~
ing a plurality of individual impregnating units,
each unit comprising an impregnating device and 55
8, squeezing device, each impregnating device
comprising a vat for liquid impregnating material,

a roll having a foraminated surface rotatably po-
sitioned in said vat, flexible foraminated means
associated with said units for positively support-~ 80
ing and conveying the wet fibrous web through
said units in seriatim, and means for confining
said web passing through the impregnating de-
vice between said foraminated means and the
foraminated surface of said roil. 65

3. The combination with means for forming a
wet felted fibrous web, of means for impregnating
said wet web with a permeating liquid comprising
a plurality of individual impregnating units, each
unit comprising an impregnating device and a 70
squeezing device, each impregnating device com-
prising a vat for liquid impregnating material, a
roll having a foraminated surface rotatably posi-

tioned in said vat, flexible foraminated means

associated with said units for positively support- 76
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5 foraminated surfaces of said rolls, and a couch said wet web with a permeating liquid compris- 5
~. roll mounted in each vat which the web passes ing a plurality of individual impregnating units
in traveling through said impregnating devices. disposed in tandem, an endless screen adapted
4. The combination with means for forming & to pass through and carry the wet fibrous web
wet, felted fibrous web, of means for impregnating through said units in seriatim, said screen sup-

10 said wet web with a permeating liquid compris- porting the web during such passage, each treat- 19
ing a plurality of individual impregnating units, ing unit comprising an impregnating device and
each comprising an impregnating device and 8 a squeezing device alternately positioned in the
squeezing device, each impregnating device com- path of travel of the screen and web, each of said
prising a vat for liquid impregnating material, & impregnating devices comprising a vat for im-

15 roll having a foraminated surface rotatably po- pregnating liquid, a roll having a foraminated 15
sitioned in said vat, flexible foraminated means surface positioned to rotate in said vat, means for
associated with said units for positively sup- carrying said web into the liquid in said vat con-

. porting and conveying the wet filbrous web fined between said screen and the surface of the
through said units in seriatim, and means for roll, and means for couching said web in the

20 confining said web when passing through the presence of an excess of impregnating liquid as 20
impregnating devices between said foraminated it emerges from the liquid in said vat.
means and the foraminated surfaces of said rolls, 7. The combination with means for forming a
a couch roll mounted in-each vat which the web  wet felted fibrous web, of means for impregnating
passes in traveling through said impregnating de-- said wet web with a permeating liquid compris-

25 vices, each of said squeezing devices comprising ing a plurality of individual impregnating units 25
a pair of juxtaposed rolls between which said disposed in tandem, an endless screen adapted to
foraminated means and said web pass after pass through said units and carry a fibrous web
leaving .each impregnating device whereby said therethrough, said screen supporting the web
web is compressed and the excess liquid con- during such passage, each treating unit com-

30 tained therein is removed. prising an impregnating device and a squeezing 30

6

ing and conveying the wet fibrous web through
said units in seriatim, means for confining said
web when passing through the impregnating de-
vices between said foraminated means and the

5. The combination with means for forming a
wet, felted fibrous web, of means for impregnat-
ing said wet web with a permeating liquid com-
prising a plurality of individual impregnating
units disposed in tandem, an endless screen adapt-
ed to pass through and carry the wet fibrous web
through said units in seriatim, said screen sup-
porting the web during such passage, each treat-
ing unit comprising an impregnating device and

2,044,012

a squeezing device alternately positioned in the
path of travel of the screen and web.

6. The fombination with means for forming a
wet felted fibrous web, of means for impregnating

device alternately positioned in the path of travel
of the screen and web, each of said squeezing de-
vices comprising & pair of juxtaposed rolls having
resilient surfaces, and means for passing said

screen and web after the web is couched in the

impregnating device between said resilient sur-
faced rolls.
IZADOR J. NOVAK.
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