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The instant invention relates to a process and
apparatus for cleaning, opening and collecting
fibers, and particularly to a process and apparatus
applicable to relatively . britile, inorganic. fibers,
such .as minerel wool fibers, as well .as conven-
tional textile fibers and wmixtures of such fibers
with mineral wool fibers.

The standard practice employed.in the mineral
wool field is o direct the fibers as theyare formed
into a collection chamber, the fibers heing car-
ried in an air suspension from which they settle
cnto a conveyor forming the floor of the chamber.
Where a bonded product is desired,.the binder in
finely divided form is distributed in the suspen-
sion to. become intermingled with the collected
fikers. The fibrous felt thus formed is then car-
ried .directly to the finishing operations where
it. is converted into batts, blankets or ncdules,
as tha.case may be, or packaged as loose wool.

An inherent disadvantage of these operations
is that during the formation of .the wool, a sub-
stantial quantity of unfiberized particles, termed
“ghat” ig also formed which becomes intermixed
with the fibers to provide an undesirably high
eontent of such unfiberized material in the felt
and which.is carried into the final product. Nu-
merous. attempts have been made to eliminate,
or.at least reduce the amount of the unfiberized
particles but. these atterapts, at.least for the most
part, have not met with any 'great detail of
SUCCess. ‘ )

Tt has also heen recognized that numerous types
of textile fiber cleaning equipment are available,
it these have not been considered appropriate
for use on mineral wool and similar fibers, due to
the relativaly rough treatment to which the fibers
are subjected and which causes mineral wood fi-
hers to be broken or. destroyed..

A principal objeet of the instant invention Is
the provision of 5.method and apparatus for
ovéning and cleaning fibers to remove the pre-
penderaht proportion of the unfiberized narticles
and airt therefrom, the method and apparatus
emhodying modifications of known textile clean-
ing operations in combination with a collection
systemby which the fibers, continuously with the
cleaning operation, are collected in the form of
a light, Auffy, low-density felted layer or web.

Ancther object of the invention is the provision
of such method and apparatus which may be enq-
ploved with different types.of fibers, but which is
specifically adapted to fragile, brittle fibers of
the type of mineral wool, either alone or.in con-
junction with, .other fibers.. -A furfher object. of
the invention is the provision of such method and
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apparatus.which, when employed with a mixture
of more than one type of fibers, will produce a
substantially uniform distribution of the different
fibers in the felted product.

The foregoing objects are attained by. our
method and .apparatus which provide for. the
treatment of entangled masses of fibers, such as
raineral wool fibers, or of such fibers, together
with masses of other fibers, by relatively. gentle
fiber opening and cleaning operations which sepa-
rate the fibrous masses into substantially indi-
vidualizred fibers and remove the bulk of shot or
other unfiberized particles from the fibers while,
at .the same time maintaining breakage of the
fibers.at a minimum. The cleaned and opened
fibers are carried continuously and. as a suspen-
sion in the airstream which conveyed them
threugh a part of the cleaning and ovening. sys-
tem, into a collection chamber or tower where the
fibers are subjected o a final opening operation
and are deposited by a. relatively slowly moving
air current onto a collecting surface, preferably
2 .moving. conveyor.. The fibers gather on the
conveyor in the form .of a relatively uniform,
felted layer. If different types of fibers are to be
employed, an intermixture of masses of the fibers
are fed into the system, the fibers becoming indi-
vidualized and substantially uniformly inter-
mixed as they travel through the system, with
the result that a homogeneous felt. is obtained.
The felted layer may be built up to a thickness
that it may be used alone to form the final prod-
uct, or a relatively thin layer may be produced
which is. converted into a body or blanket of the
desired thickness by conventionsal lappers, or the
like. Where a bonded product is desired, a bind-
er, suitably in powdered form,.is intermixed with
the fibers at any suitable point up to the actual
fiber collecting or felting.operation to become
distributed.in the felted layer.

A'further object of the invention is the provi-
gion-of such method and apparatus in which.the
fibers, at. the time of their collection, are in a
zone of substantially zero static pressure, where-
by the fibers are lightly felted into a low-density,
lofty layer or web. This is accomplished by em-
ploying .a relatively low velocity air.current to
carry the fibers to the felting conveyor .and by
maintsining a. zone.of negative pressure below
the conveyor, only sufficient to assure deposit of
the fibers thereon.

-A still further .cbject. of the invention is.the
provision of .the .step of .and means for impart-
ing adhesive :characteristics -to -the -fibers after:
they have been cleaned and opened but before
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the felting operation to improve the handle-
ability of the felt for subsequent finishing opera-
tions antecedent to any binder setting step.

Our invention will be more fully understood
and further cbjects and advantages thereof will
become apparent when reference is made to the
more detailed deseription thereof which is to fol-
low and to the accompanying drawings, in which:

Fig. 1a is a diagrammatic elevational view, with
parts in section, of a portion of the apparatus em-
ployed in the instant invention for carrying out
the method thereof; )

Fig. 1b is a diagrammatic elevational view, with
parts in section, of the remainder of the ap-
paratus;

Fig. 2 is a sectional view on an enlarged scale,
taken on the line 2—2 of Fig. la;

Fig. 3 is a sectiona] view, taken on the line 3—3
of Fig. 1b; and,

Fig. 4 is a sectional view, taken on the line 4—4
of Fig. 1b.

Referring now to the drawings, equipment for
carrying out the method of the instant invention
includes some modified conventional apparatus
and specially designed apparatus, all in novel
combination. The cleaning and opening section
of the equipment is illustrated for the most part
in Pig. 1a and includes a hopper 18 adapted to
receive bunches or masses of the fibers to be
processed, such fibrous masses normally includ-
ing unfiberized particles, such as shot, dirt, and
the like. The bottom of the hopper is formed as
a continuously moving conveyor 12 traveling in
the direction indicated by the arrow to carry the
fibrous material forward to conveyor (6§ traveling
in the direction indicated by the arrow and hav-
ing a succession of flights {8. Flights {8 consist
of laterally attached wooden slats with pins so
arranged that their points are set to be inclined
toward the direction of travel. The pins gather
the fiber clumps and carry them upward to a
leveling device 20. The leveling device 26 com-
prises a paddle roll, rotated in the direction indi-
cated by the arrow, and is located adjacent the
upper end of conveyor {6 to remove excess ma-
terial carried by the conveyor and insure uni-
form delivery of the fibrous material. The
fibrous material is removed from conveyor i6 by
spike roll 22. A dirt box 24 having an openwork

upper wall 26 is preferably placed under roll 22.

A conveyor 28 driven in the direction indicated
by the arrow, is positioned to receive the material
discharged by the spike roll and deliver it to co-
acting corrugated feed rolls 38, which feed the
fibrous material into a spike cylinder 32.
latter includes a lower or bottom wall 24 of open-
work or perforate construction and a spike or
picker roll 3§ suitably comprising g drum. 38 hav-
ing a plurality of radially extending spikes 48.
Perforate wall 24 overlies a dirt or shot box 42.
A duct 44 leads from the spike cylinder to a
condensing drum 48, the latter having an open-
work or screen mesh surface. A suction box 48
is located within the drum, the mouth of the suc-
tion box heing coextensive with the end of con-
duit 24. Suction box 48 is connected by a duct 50
to any suitable air-withdrawal means (ot
shown). The lower wall of duct 44 terminates a
short distance from the surface of drum 46 to
provide an exit passage for the material collected
on the drum, this exit being yieldably clossd by
a seal roll 52 pivotally supported for movement
toward and away from the drum, and suitably
weighted as at 54 to maintain contact with the
laver of material on the drum. The abhove de-
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scribed condensing drum varies somewhat from
a standard textile condenser but is similar in
prineiple and may be replaced by the same.

A hopper 56 is located below the condensing
drum to receive the material discharged there-
by, the bottom of the hopper being closed by a
rotary valve 58 adapted to be driven at a con-
trolled speed. Valve 58 discharges into a con-
duit 60 leading from the pressure side of a fan
or blower §2 to a cleaning trunk indicated gen-
erally at 64. The cleaning trunk consists of a
plurality of similar sections, each including ver-
tical runs 68, preferably rectangular in cross-sec-
tion, as shown in Fig. 2, connected at their op-
posite ends by return bends 68 and 18 of similar
cross-section. 'The lower return bends have
outer walls overlying dirt boxes 72 and formed
of screen wire of, say, 3 to 6 mesh, to allow non-
fibrous material and dirt to pass therethrough
without, at the same time, causing entanglement
of the fibers. Each of the runs is provided with
rows of vibratory fingers T4, alternately project-
ing from the opposite walls of the run and slop-
ing in the direction of travel of the material
through the run. The fingers of each row are
relatively closely spaced, say at 1’ intervals. A
pair of spike rolls 76 is mounted for rotation in
the direction indicated by the arrows, in the re-
turn bend at the entrance to the trunk, to avoid
clogging at this point, A conduit 78 leads from
the cleaning trunk to a fiber collection cham-
ber.

The fiber collection chamber (see particularly
Fig. 1b) and its operations constitute an integral
part of applicants’ apparatus and method com-
bination but, at the same time, are of utility in
other circumstances and accordingly have been
described and claimed per se in applicants’ co-
pending application filed of even date herewith.
The collection chamber comprises a tower having
an upper section 80 of relatively restricted cross-
section (see Fig. 2) and bottom section 82 of rela-
tively enlarged cross-section and having out-
wardly flaring side walls (see Fig. 4). Conduit 18
is connected into the upper wall of the tower ad-
jacent one side wall, as illustrated. Cooperat-
ing card rolls 84, driven in the directions indi~
cated by the arrows, are located within the up-
per section 80 below the exit end of conduit 18,
the card rolls closing off a portion of the area of
the section 80 to passage of the fibers, except be-
tween the card rolls. Substantially the remain-
der of the area is closed off to the passage of fibers
by a perforated or otherwise air-pervious cylin-
der 86 driven in the direction indicated by the
3YTOW. -

The floor of the collection chamber is formed
by a conveyor 88 of foraminous or open-work,
air-pervious construction, the conveyor being
driven in the direction indicated by the arrow to
carry the fibers deposited thereon through an
exit port 90. A suction box 92 is located below
the upper reach of conveyor 88, the suction box
being connected to the exhaust side of a fan or
blower 94.

Devices for handling the continuous felt or
weh formed on conveyor 82 are located adjacent
the forward end of the conveyor, these taking any
suitable form. In the construction illustrated,
the handling devices include a lapper 98 of con-
ventional design adapted to lay the web in a plu-
rality of successive folds laterally of a continu-
ously driven conveyor £8.

No drives for the several rolls, conveyors and
other moving parts have heen shown, but it will
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be appreciated that:these may be of any conven=
tional type-to.allow control of the relative speeds
of movement;of theseveral parts.

Equipment is provided for applying binders and
adhesives to.the fibers at suitable points after the
fiber cleaning operation. For example, as illus-
trated.in Fig. 1, .2 pipe. {89 connected-to a sup-
ply of a dry powder (nof shown) enters the col-
lection. chamber.and has g discharge end or noz-
zle -located substantially at the place of entry of
the fibers to direct the binder downwardly into
the fibers moving to the card rolls. However, the
binder. may -be introduced. at an earlier point in
conduit: 78, or below.the.card rolls 84, if desired.
An adhesive, in addition to or.in lieu of the hinder,
is .also..preferably distributed. on the fibers and
for this purpese a sprayhead {22, connected by a
pipe 134 to any suitable source.of adhesive sup-
ply (not. shown), is mounted adjacent the wall
of the collection: chamber and.substantially above
the floor therec? to proizet a.suray of the adhe-
sive intc the suspension .of.fibers as they are car-
ried toward conveyor 8.

In the operetion:of the apparatus. described
above and in carrying cut-the method of the in-
stant.invention, the fibrous masses to. he treated
are deposited.in hopper {0. The fibers may be of
any suitable type butl as previously pointed out,
the apparatus.and. method are particularly ap-
plicable to relatively fragile fibers, such as min-
eral wool fibers, which.cannot withstand the con-
ventional openings and cleaning cperations of
cards, garnetts, and the like.- Also; where an end
product is desired.comprising an intermixture of
two different types of fibers such, for example, as
organic fibers. intermized. with mineral- wool
fibers, the material deposited in the hopper may
constitute a mixture of masses of such fibers.

The fibrous masgses: are.volumetrically metered
by the feeder to-conveyor 28 and thence-are fed
into the passageway between perforate wall 34 and
the spikes of the apike or picker roll 28 where they
are combed and partially disentangled.and. unfi-
berized particles and dirt are discharged.into dirt
box &2, The fibers are then picked up. by the

airstream..created in conduit #4 and carried.
against the surface of roll 48 under the foree of.

the airstream to. form.a condensed layer there-
on. which is carried by the roll past.the.edge of
the suction box and seal.roll 852 and. discharged
into.hopper 3%.. Rotary valve g3 discharges the
partially . opened fibrous. masses at a. predeter-
mined rate into conduit 68.lesding to.the clean-
ing trunk 88. The fiber masses delivered by the
rotary valve gre carrieg through the .cleaning
runk at a veloeity in the range of 2,000 to 3,000
ft./min. by the positive airstream set up by
blower 62. During their passage they are combed
and -opened hy contact with fingers 74 ‘and, at
the same iime unfiberized particles, dirt and the
like: are discharged thereirein to:fall to the bot-
toms of the trunk sections and.into dirt boxes
72 through the screen mesh forming the outer
walls at -these poinfs. The airstream continues
into conduit 7@ and.carries the cleaned and sub-
stantially opened fibers therewith and discharges

them . into the upper end of -the collection: cham~

beror tower above card rollsi B4.

The fibers entering the- collection chamber are
carried onto the card rolis 84 and pass therehe-
tween for a final opening and fiber individualiz~
ing operation. The sirstream entering with the
fibers passes through the perforate wall of cyl-
inder 86 and into the collection chamber to form
an air current Aowing past and beyond the card
rolls at a greatly reduced velocity, due to the
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greater -cross-seetional. area :of: the -collection
chamber .as -compared -to-duct 18, in which.the
fibers discharged by the card:rolis-are suspended.
The air current, decreasing in.velocity as it ap-
proaches conveyor 82 due to-the increased cross-
sectional area:of the-lower-section of the-collec~
tion - chamber, carries-the fibers toward conveyor
88, Blower.84 is operated by controlling its speed
or the volume -of air withdrawn. by it in-a-man-
ner-to-set up a suetion:in-suetion box 84 to ereate
only the negative-pressure -required to overcome
the resistance-of the passage-of air threugh the
forming felt. An area of practically zero sfatic
pressure just.akove the conveyor-is thus obtained.
This is-of primary importance and-serves several
important funections.. It eliminates the necessity.
of a.seal roil:at-exit port 88, due to-the equalized
pressure within-and-without the colleetion cham-
her. Also, and of:primary importanece, the-felted
web is not compresed or -disturbed after-it-is
formed and, hence, is of vary low density-and-is
in-a lofiy state. The -process has been used-in
making felted blankets of bulk densities as low
as. one-half pound per cu. ft. from conventionally.
meanufactured mineral wool fibers.

Where the -finished product is -to contain-a
binder, the unset binder -material, preferably .a
bowedersd resin such - as : urea-formaldehyde,
phenol-formaldehyde -or -other resinous. or ;bind-

- ing material of either the' -thermopalstic -or

thermosetting type, may-be intreduced into the
suspension at any -peoint after the- fiber clegning
stage. Preferably the powdered binder is intro-
duced at the upper end-of the-collection -cham-

35 ber through conduit {188 wheraby it becomes inti-

mately intermixed with’ the suspension.of -fibers
and is uniformly distributed:in the felted layer
collected on the conveyor 88.

In accordance with the preferred practice of
the-invention, an -adhesive material is also.ap-
plied to-the fibers in-the-suspension befors the
collection.- The -adhesive may be of different
types but: it ‘has-been found. preferable to use a
glyeerine solution, for-example a 109% glycerine
water solution:: 'Fhe purpose.of this addition is
to-impart sufficient-cohesion to the fibers to im-
Part the necessary-uncured felt bond to enable
the lightweight-felted web to be lapped and sub-
jeeted to-other finishing operations prior to the
setting of the binder.. This adhesive must be of:
such a-nature-as to:not interfere with. the .cure
of the binder, -and must not be so sticky:as to
cause undite adherence of the fihers.tc the form-
ing: chamber -walls or:to the forming conveyor.
The glycerine solution-mentioned above has besn
found to be ideal-for this purpcse.

Conveyor 88 :may: be driven at a slow. speed
to.build up a:layer-of sufficient. thickness to pro-
duce -the-final product.. However, it is usually
found preferable to drivethe conveyor at.a high-
er-speed-to-form a-relatively thin, lofty felt and
build: up the felt:-into a-blanket of the desired.
thickness:by.-a lapping operation. For this.pur-
poze the relatively--thin felt:is delivered to the
lapper:: conveyor - and::laid in.  successive. folds

5 tramsversely of conveyor 88.  In either case, that

is’ whether the ‘layer .is built up to- the desired
thickness on. conveyor:88.or is lapped to provide
a-blanket: of the desired thickness, the blanket
may. he.subjected: to:any usual or conventional.
finishing operations to convert it into bonded
batts or blankets or into loose wool, nodulated
wool, and the like.

It will be appreciated from the above descrip-
tion of the method and apparatus that the in-
stant invention provides for the cleaning and




2,682,085

7

opening of mineral wool fibers or other fibers, or
mixtures of fibers, and their felting into light-
weight, homogeneous products. Fibers of differ-
ent types may be employed in any proportions to
obtain products containing mixtures of fAbers,
or may be successively put through the machine.
The apparatus is versatile in operation and can be
adjusted, by controlling the relative rates of
movement of the several cleaning elements and
of the travel of the fibrous material therethrough,
to remove little or the greater portion of the dirt
and non-fibrous material, depending upon the
type of product desired, and similarly may be
adjusted to open fiber clumps or nodules to a
greater or lesser degree, depending upon the
quality and refinement desired for the finished
product. The products obtained are of extreme-
ly low density, lightweight and uniformly felted.
Due to the gentleness of the opening and clean-
ing action, the process is not excessively de-
structive to even relafively fragile and brittle
fibers such as mineral wool. The apparatus and
method have the further advantage that their
operation is not tied directly to the fiher pro-
duction as is the case in conventional mineral
wool manufacture. That is, the mineral wool ob-
tained from the blowchamber of the mineral wool
producing apparatus may be stock piled until
such time as the cleaning and feliing operations
are to be performed.

Having thus described our invention in rather
full detail, it will be understood that these de-
tails need not be strictly adhered to, hut that
various changes anhd modifications may suggest
themselves to one skilled in the art, all falling
within the scope of the invention as defined by
the subjoined claims.

What we claim is:

1. In an apparatus for cleaning, opening and
felting entangled fibers containing unfiberized
particles, means for opening and disentangling
the fibers, a cleaning trunk defining an enclosed
serpentine path, means for delivering the fibers
to the trunk, means for setting up an air current
in said trunk to carry the fibers therethrough, a
collection chamber, fiber opening means in said
collection chamber, means for connecting said
trunk and collection chamber to deliver said air-
stream and said fibers therein above said fiber

opening means, an air-pervious conveyor form-

ing a floor of said collection chamber, and air-
withdrawal means below said conveyor.

2. In an apparatus for cleaning, openhing and
felting entangled fibers containing unfiberized
particles, means for opening and disentangling
the fibers, a cleaning trunk defining an enclosed
serpentine path, means for delivering the fibers
to the trunk, means for setting up an air current
in said tank to carry the fibers therethrough, a
collection chamber, cooperating fiber opening
rolls in said collection chamber, means for con-
necting said trunk and collection chamber to
deliver said airstream and said fibers therein to
said collection chamber above said cooperating
fiber opening rolls, an air-pervious conveyor
forming a floor of said collection chamber, and
an air-withdrawal means below said conveyor.

3. In an apparatus for cleaning, opening and
felting entangled fibers containing unfiberized
particles, means for opening and disentangling
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the fibers, a cleaning trunk defining an enclosed
serpentine path, means for delivering the fibers
to the trunk, means within the trunk for fur-
ther opening the fibers, means for setting up an
air current in said trunk to carry the fibers there-
through, a collection chamber, fiber opening
means in said collection chamber, means for con-~
necting said trunk and collection chamber to de-
liver said air-stream and said fibers therein above
said fiber opening means, an air-pervious con-
veyor forming a floor of said collection chamber,
and air withdrawal means below said conveyor.

4. In an apparatus for cleaning, opening and
felting entangled fibers containing unfiberized
particles, means for opening and disentangling
the fibers, a cleaning trunk defining an enclosed
serpentine path, means for delivering the fibers
to the trunk, means within the trunk for further
opening the fibers, means for setting up an air
current in said trunk to carry the fibers there-
through, a collection chamber, cooperating fiber
opening rolls in said collection chamber, means
for connecting said trunk and collection chamber
to deliver said airstream and said fibers therein
to said collection chamber above said ccoperating
fiber copening rolls, an air-pervious conveyor
forming a floor of said collection chamber, and
an air withdrawal means below said conveyor.

5. An apparatus for opening, cleaning and felt-
ing entangled fibers containing unfiberized par-
ticles comprising, means for opening and dis-
entangling the fibers, a cleaning trunk defining
an enclosed serpentine path, means for deliver-
ing the fibers to the trunk, means for setting up
an air current in said trunk to carry the fibers
therethrough, a collection chamber, fiber open-
ing means in said collection chamber, means for
delivering said fibers to said collection chamber
at a region thereof above said opening means, an
air pervious conveyor forming g floor of said col-
lection ehamber, and air-withdrawal means be-
low said conveyor.

6. An apparatus for opening, cleaning and felt-
ing entangled fibers containing unfiberized par-
ticles comprising, means for opening and disen-
tangling the fibers and dislodging unfiberized
particles therefrom, a collection chamber having
coacting fiber-opening rolls therein, an air per-
vious conveyor below said fiber-opening rolls,
means including air-current forming means for
delivering the fibers to the chamber at a region
above said fiber-opening rolls, and air-with-
drawal means below said conveyor.

References Cited in the file of this patent
UNITED STATES PATENTS

Number Name Date
34,363 Hayden _..______.___ Feb. 11, 1862
1,042,395 Cheesman _________ Oct. 29, 1912
1,056,260 Cheesman __._...____ Mar. 18, 1913
1,765,026 Miller .o _____ June 17, 1930
1,825,167 Wilkinson __.______ Sept. 29, 1931
1,961,272 Williams ___________ June 5, 1934

FOREIGN PATENTS

Number Country Date
2,276 Great Britain .___________ of 1860
294,079 Germany ___._._____Sept. 11, 1916



