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1 . |

The present invention relates to forming air-
laid felts by deposition of 1lpers from suspension
in air (or other gas), oy
fall in a so-called deposition chamber.

In the deposition of fibers 1rom air suspension.

to form felted structures, 1t is not as €a

maintain homogeneous distribution of the flbers
at the point of deposition from the fluid vehicle
5s ib is in the case oi aqueous suspensions of
fibers, for example, in conventional paper-mak-
ing machinery. There tend to be separatlons of
fibers into coarser and lighter fractions. Where
constancy of conditlons prevail In ‘handling the
air-suspensions, there may be found zones of pre-

determined location at the '

deposition area, in

which zones the formation of the felb is different,

whether due to <ize of fibers, direction of deposit,
impact of striking, Or other factor. Where &
moving mat collector is employed 1o traverse
these zones atb & unliorm rate, there may readily

result a mat uniform in its variations from face

to face. There may. be many layers characier-
istically different, but. in general the facial ap-
pearances are so different that such structures
are called two-sided in -character. This term
therefore includes and contemplates multi-layer
differences. o - |

The present invention contemplates overcom-
ing this general disadvantage

: , e Dy retaining the
processes and equipment - which

| present these
difficulties, and using them to form a “half-mat”
rather than the above described whole-matb, and
then duplicating the process and equipment to
form on the first “half-mat” a like but inverted
“half-mat”’ whereby o produce 2 whole-mat sub-
stantially symmetrical with respect to its median

plane.

The invention may be practiced n maty
known processes of forming felted mats Irohl
air-suspensions of fibers. These include forced
felting by blowing the suspension against a felt-
ing sereen, by applying suction to a screen ou
the other side of which there is an air SUSPENSION
of fibers, by gravity fall of fibers from air-sus-
pension onto a collector, or combinations ol
these, it being understood that there is action to

replenish the suspension and action to provide &

process continuous in nature to lorm & contin-

uous felted mat. - -
Herein the invention is illustrated specifically

by reference to the gravity process. |

In the formation oI air-laid felts from fLbers
by injecting substantially individualized oY
sormed fibers in a stream into 2 chamber for dis-

persal In the air in the chamber, and for setfing

- - 4

and in particular by gravity
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acters of the initially depositing

deposited. However,
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therefrom onto a conVeyer running through the
pottom of the chamber, there is a decided tend-
ency toward two-sidedness In the resulting felt.
This 1s evident from consideration of the Brown-
lee Patent No. 2,389,024 in which wood fibers are
injected into a chamber to form a mat in the
manner previously described, with simultaneous
injection of a spray of liguid binder for wetting
the fibers with a ponding agent. Said patent
shows the introduction of an air stream at one
end of the chamber to form an expanded tra-
jectory of tne more confined original stream of
fbers, centered at the bottom of the chamber
netween the two ends. Material deposits I both
directions away irom this trajectory. The char-
! layer and of the
finally depositing laver differ greatly and in each
case the individual character more or less de-
pends upon the nature of alr
chamber, which in turn depend upon the cham-
wer’s construction, especially relative to locations
of openings for venting from the chamber the
air which 1s introduced as the carrying medium
for the fibers. In the center of the chamber, that
is in the main trajectory, the bulk of fibers is
fibers wet with adhesive lig-
uid clot into flakes or focks and float out of the -
main trajectory. In certain chambers, the back
wash of air carries these flocks to the inlet end and
the initially deposited layer 1s resultingly irreg-
alar and spotty 1n formation. Where there 1s

such an initial ‘deposit, the chamber is com-
of such flocks,

the finally deposited layer, which is resultingly
more uniform in its texture and formation.
Eddy-currents may increase the back wash of
flocks to the inlet end of the chamber and result
in poor formation in the initial deposit relative o
o hetter formabion in the final deposit In & suit-
ably long chamber. Where the wet deposited
mat is heavily compressed ofter formation and
vefore drying, the inequalities of each of its sur-
face layers, and the inequalities of thickness from
top to hottom, necome less evident, but as the
density of the compressed felt ig less, these
inequalities are more in evidence in presenting a
two-sidedness in quality and. appearance.

The present invention aims to minimize the
two-sidedness in air-laid ~felts, and also to
achieve other sdvantages In manufacture.

The invention is applicable to air-laid felts of
both mineral and vegetable fibers, but its advan-
tages are more pronounced In the case of wood

fibers because of the inherent shortness thereof,
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the resulting multiplicity of fibers per unit of
weight, and the inherent curiiness of the fibers

with the resulting greater tendency to clot, fes-.

toon and interfelt. Consequently, the invention
will be described in connection with apparatus
and process for producing air-laid vegetable fiber
Telts,

In the accompanying drawings:

Fig. 1 represents more or less diagrammatically
forming apparatus comprising chambers cof g
Kaown kind, but in a novel arrangement in sc-
cordance with the present invention.

Fig. 2 is an illustration in more or less diagram-

matic form of a preferred arrangement for two
adjacent forming chambers.

Fig. 3 is a perspective illustration of 2 mat
made by the present invention, showing the sev-
eral layers cut away to indicate their character.

In general, the invention conprises the pro-
vision of at least two or more deposition chambers
in series, with the end chambers of the series in
reverse directional relationshiv to a moving con-
veyor-coliector passing through all of the series.

Thus, the kind of formation which starts the
mat on the conveyor may be secured in finishing
the deposition. This results in a more uniform
appearance of the two faces, disregarding uni-
formity of quality within these two faces. Inter-
vening chambers of the series, if any, are prefer-
ably even in number and in function symmetri-
cally arranged with respect to the two hsglf por-
ticns of the series when it Is desired to minimize
two-sidedness in structure and quality within the
two faces as well as two-sidedness in appearance.

{he invention may be carried out in a variety
of ways, having regard to variation in the number
of depositing chambers from two upwardly, and
having regard for the direction of fiber injecticn
In each chamber. There must be at least two
chambers so that at the ends of a series of two
CI' more chambers the direction of injection of
the fibers may be Oopposed to each other; there
keing in each end chamber 3 directional relation-
ship to the wire which is reversed in the opposite
~end chamber. When there are more than two
chambers in the series, it is preferred that the
number be even and that they function symmet-
rically with respect to g, line dividing the series
into two half portions acCross the direction of
coeration. Where there is & palr of adjacent
chambers which function in mutually reverse di-
rections, it is preferred that the injection of fiber
take place in opposed directions from a commen
region, and that this region bhe a space between
the two chambers. Such & space provides for g
platform area in which all operator may take
charge of the injection apparatus for fiker and
Spray to both chambers without leaving the plat-

tor’s platform is at a raised level with relation

with resulting reip-
forcement of the mat by the scrim.

In Fig. 1 the numera] ip designates an endless
conveyer on which the mat is fcrmed, passing
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over end rolls if and 12, the conveyer leaving the
roil 1§ passes into and through & series of deposit-
ing chambers, and then it may pass under onse o
L10re compression rolls indicated by the numeral
i4, thereby to compress the low density mat of
the original formation to s suitable higher den-
sity. Such compression is commonly practiced
to give the mat sufficient strength from felting
Lo permit it to be couched from the forming con-
veyor i8 to another conveyer, such as the con-
veyer 16 passing over end roll 17 for carrying the
couched mat through a treating chamber, which
is commonly an oven {8 when the mat is wet with
aqueous adhesive solution. The numeral {§ des-
ignates a suitable transfer device for so moving
the wet mat from the conveyer 9 to the gven
conveyer 1§, such a device being described in
the application of A. W. Heino, Serial No. '713,159,
illed November 29, 1946, now U. S. Patent No.
2,493,194 issued J anuary 3, 1959.

In Fig. 1 there is indicated more or less dia-
grammatically a series of depcsiting chambers,
presently four in number, and designated 25, 23,
1 and 28. The chambers 25 and 26 are 1ocated
and cperated symmetrically with respect to the
remaining chambers 27 and 28. In Fig. 1 ths
chambers 25 and 27 show injection c¢f the fiber

In one and the same direction, while chambers
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¢9 and 28 operate in the reverse direction. As
illustrated, the palr of chambers 25 and 25 dis-
charge in opposite directions from a comien
space 8 between them, and the chambers 27 and
238 likewise discharge from a common region 3
between them. In the spaces 50 and 3{ the nu-
merals 33 and 34, respectively, designate operat-
ing platforms on which an operator (not shown)
may stand to control the injection apparatus for
each chamber, such apparatus in each cage being
designated generally by the numeral 25 |
Thus, in operation of the Series shown in Fig. 1,
the chamber 25 has 3 main trajectory 37 in which
the bulk of its fibers deposits, there being regions
¢8 and 39 at the ends of the chamber outside of
the main trajectory, In which there are forms.-
tions different from each other and different from
that in the trajectory 37. In chamber 27 ths
Same relationship exists in the same relation to
the conveyer (0. Within the chambers 2§ and
28 the same relationships exist, but the relation-
ship of each chamber to the direction of the con-
veyer 18 is reverse from the relationships of
chambers 25 and 27 to the conveyer 10. The
shaded portion on the conveyer designates how
the mat is built up in four Separate areas of de-
posit as the conveyer passes through the bottoms
O the series of four chambers. In chamber 25
the mat is desighated £1, this representing an
Integration of fibers in forming the mat. The

section designated 42 bhetween the chambers 25
and 29 is in static condition, and it exhibits g
face of ah incompleted mat on which some op-
eration may be performed. The section desig-
nated 43 is another Integrating section within
the chamber 25. Next is g second static section
&4 between chambers 26 and 21 on which some
operation may be performed. wection €5 is an-
other integrating section followed by g static sec-
tion 4§ and another Integrating section 47. The
mat so formed at this point is of low density,
in the case of wood fibers deposited by gravity.
having a density of ahout Y to 1 1b. of dry fiber

per cubic foot and very low in felted strength.
The mat may be increased in density, with re-

~sulting gain in strength from felting by action of

OLE Or more of compression rolls |4 prior to
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transfer at 19 to the conveyer 18 for drying in

the oven {8 when the fibers are wet.

Tn Fig. 2 there is shown an arrangement wherve-
i only two depositing chambers are used, and
these are shown in the preferred back-to-back
discharge Iin
region be-
56 passing ovey
the conveyer moves into
depositing chamber 53, then across obehl space 24,
and then through depositing chamber §55. The
an operator’s platform lo-
cated in the space 54 and elevated above the-level
of the conveyer 50 to provide operating space 55

spaced relationship wherein they
opposed directions from & common
tween them. There is a conveyel
end roll §5¢, from which

numeral 56 indicates

for the conduct of other operations, as may be

5

desired. As illustrated, there is shown a roll of

serim 59 passing downwardly and over feed rolls:
60 to lay on mat 62 in the space 54 a web 63 of

such scrim so that when the serim-covered mai
62 passes through chamber E5, the mat con-
tinues to form over the scrim SO that in the end
the mat 64 is substantially free from two-sided-

ness and has a mid-web of serim for reinforce-

ment.

" The two-sidedness is substantially
reason of the fact that the two chambers
55 operate directionally in opposition to each oth-
er, and as shown, the fibers are discharged from
the common region 34 between the chambers.

The numeral 69 designates the fiber m] ection

apparatus available at platform &3, and the nu-
meral 66 designates the adhesive spray devices
available also from said platform S6&.

It is to be understood that in Fig. 1 the injec-
tion apparatus generally designated as numeral
36, and in Fig. 2 the injection devices &5 and 68
designate not only one but a bank of several such
devices crosswise of the web to be formed where
the width of such web 1s SO oreat as to render one
such injection device inadequate in its lateral
range. |

1t is to be understood that the invention is not
limited to identical use of each chamber.
srrangement is flexible, permitiing different
rinds of material oY different forming conditions
to exist in the several chambers. Also, the dif-
ferences may be employed in such a Way &5 to
build up a symmetrical composite mat, for eX-
ample, one such as is shown in Fig. 3.

In Fig. 3 there ]
ple, a mat which has four distinet fiber layers
and a reinforcing mid-web, yet the mat 1s a
continuous felt and substantially free from two-
sidedness, being symmetrical with respect to the
mid-web. The surface layers 19 and 11 may be
of very high grade material, such as hieached sul-
ate fibers. The two Iner layers T2 and 13 adja-
cent the serim 14 may be of coarse or unbleached
fiber material. Such & structure may be made
by apparatus illustrated in Fig. 1. Chambers 23
and 28 may be operated similarly with similar
fiber to form the layers 10 and 71. Chambers 25
and 21 may be similarly operated with the same
kind of fiber, put different irom that used In
chambers 25 and 28. The space between the
chambers 286 and 271 may be employed for em-
hodying in the mat being formed a layer of scriin
in the manner illustrated in Fig. 2.

Thus, it is to be understood that the invention
may be employed in numerous ways and op-
erated to advantage for the production of a Va-
riety of products not neretofore possible with the
apparatus previously known.
modifications are contemplated as
the scope of the invention

appended claims.
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therein and settling therefrom,
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1. Apparatus: for forming: air=laid fiber- felts:
comprising: & movable-endless conveyer O whiclh-
Aabers are- deposited to build up a mat, & plu-
rality of deposition- chambers: alined OVer said
conveyer in- which- fibers. suspended in air' are
allowed to deposit on the conveyet, and feeding
means for each chamber to introduce fibers: sus-
pended in air and to inject them into each cham-
ber, the -end chambers havine said feeding means
at one end only for injecting the fibers in aline-
ment with the conveyer for dispersal therein and
settling therefrom; ithe feeding means of the two-
enid- chambers being’ ayranged to feed i opposite:
directions:. '

9 -Apparatus for forming air-laid fiber felts
comprising & movable endless conveyer Ot which
fhers are deposited to build up a mat, two depo-
«ition chambers alined over said conveyer- in
which fibers suspended In air are allowed to de-
posit on the conveyer, and feeding means at-one
end only of each chamber to introduce fibers sus-
pended in air-and to inject them into said cham-
ber-in alinement with said conveyer for dispersal
the feeding means
of the two chambers being arranged to feed In
opposite directions. |

3. Apparatus for forming air-laid fiber felts
comprising a movable endless conveyer O which
fbers are deposited to build up a mat, two depo-
sition chambers alined over said conveyer in
which fibers suspended in air are allowed 10
deposit on the conveyer, and feeding means at
one end only of each chamber to introduce fibers
suspended’ in air and to inject them into said
chamber in alinement with sald conveyer for
dispersal therein and settling therefront, the
reedine means of the two chambers being ar-
ranged to feed In opposite directions from a sin-
gle location. o | ; R

4. Apparatus for forming air-laid fiber felts
comprising an endless conveyer on which fibers
are deposited to build up a mat, two deposition
chambers spaced from each other and alined
over said conveyer in which fibers suspended in
air are allowed to deposit on the conveyer, and
feeding means at one end only of each chamber
to indroduce fibers suspended in air and to m-
ject them into said chamber in alinement with
said conveyer for dispersal therein and settling
therefrom, the feeding means of the two cham-
bers being arranged to feed in opposite directions
from the space between the chambers.

5 The method of forming air-laid felts which
comprises injecting one or more streams of sub-
stantially individualized fibers all in the same
generally horizontal direction into a settling
chamber, moving an endless conveyer through
said chamber in a direction generally parallel
to the injected fibers for deposition of the fibers
into a mat thereon and for removal of the mat
from the chamber, injecting one or MOXE streams
of substantially individualized fibers into a sec-
ond settling chamber all in the same generally
horizontal direction but opposed to that of the
first-mentioned injection and at a location fo
deposit fibers on said conveyer above the de-
posited fibers of the first-mentioned injection.

6 The method of forming air-laid felts which
comprises injecting one or More streams of sub-

- stantially individualized fibers all in the same

generally horizontal direction into a settling
chamber, moving an endless conveyer through
said chamber in a direction generally opposed
and parallel to the injected fibers for deposition
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of the fibers into a mat thereon and for removal
of the mat from the chamber, injecting one or
more streams of substantially individualized
fibers into a second settling chamber all in the
Salne generally horizontal direction hut oppcsed
to that of the first~mentioned Injection and at
2 location to deposit fibers on sald conveyer
above the
injection.
7. The method of foerming air-laid felts which
comprises depositing fibers from suspension in
air at two separate areas of deposition by inject-
ing one or more streams of substantially indi-
vidualized fibers all in the same generally hori-
zontal direction into a settling chamber, moving
an endless conveyer through said chamber in
a direction generally parallel to the injected
fibers for deposition of the fibers into g mat
thereon and for removal of the mat from the
chamber, injecting one or more streams of sub-
stantially individualized fivers into a seceond
settling chamber all in the same generally hori-
zontal direction but ocpposed to that of the first-
mentioned injection and at g location to deposit
fibers on said conveyer above the deposited fibers
of the first-mentioned Injection. -
8. The method of forming air-laid felts which
comprises depositing fibers from suspension in
alr at two separate greas of deposition by in-

jecting one or more streams of substantially in- 2

dividualized fibers all in the same generally hori-
zontal direction into a settling chamber, mov-
Ing an endless conveyer through said chamber
in a direction generally opposed and paralle] to
the injected fibers
into a mat thereon and for removal of the mat
from the chamber, injecting one or more streams
Of substantially individualized fibers into a sec-
ond settling chamber all in the same generally
horizontal direction but opposed to that of the
first-mentioned injection and at a loecation to
deposit fibers on said conveyer above the de-
posited fibers of the. first-mentioned Injection.
9. The method of torming felts from air-sus-
pensions of fibers which comprises directing
fibers in air suspension in a constant stream
upon a moving collector to initiats a feited fiber

deposited fibers of the first-mentioned _-

for deposition of the fivers

Qo
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deposit on the collector, said stream being char-
acterized by substantial constancy in its varig-
tions in constitution as reflected by said deposit
On said collector being a half-mat having two-
sidedness in formation, and then depositing on
sald half-mat an inverted but like haif-mat by
airecting thereon like fibers in a like air suspen-
sion in a like constant stream, in such g reverse
relationship that the first deposited fibers on the
collector from the first stream correspond to the

last deposited fibers on the collector from the
last stream, whereby the resulting mat is sub-

stantially symmetrical in formation with respect
fo its median plane. o

10. The method of forming a felted fibar mat
substantially free from two-sidedness which com-
prises continuously moving a collector cn which
the mat is formed through depositing recions
separated by a reference plane of symmetry
crosswise of the direction of moveament, continu-
ously depositing fibers on said collector in one
region on one side of said plane in 3 manner to
discharge from said recion on said collector s
relted half-mat ciraracterized by two-sidedness,
and continuousiy depositing fibers en said half-
mat in the other region on the other cide of said
nlane in a manner to form g like but inverted
nalf-mat characterized by like two-sidedness,
whereby to discharge from sald second region gz,
whole-mat substantially symmetrical with re-
gpect to its mid-plane. |

THURE C. DUVALL.
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