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The present.invention relates to an improved
method and apparatus for fiberizing molten ma-~
terial.

The invention concerns itself primarily with
an improved method for converting molten
vitreous material such as slag, glass, or fusible
rock, into filamentous form or fibers such as are
generally known as slag wool, glass wool, or
mineral wool, and the like.

The production of mineral fibers such as slag
wool, glass wool, rock wool, or mineral wcol, has
been the subject matter of many patents. and
processes, and g large variety of different kinds
of apparatus has been" devised to . accomplish
the filberization of such molten vitreous ma-
terials. g .

In the past this has almost always been done
by directing a powerful blast of a gas, usually
steam, either superheated or not, against a stream
of molten slag or similar material with the re-
sult that the stream would become disintegrated
into individual- droplets which, under the mo-
mentum imparted thereto by the steam blast and
due. to the resistance offered-to their progress by
the air through which they were propelled, would
elongate themselves into more or less fine fibers.
If this were done with insufficient speed the fibers
were rather coarse and short, and usually carried
on ‘their far end a small globule which almost:

invariably detached itself and formed what is s

known as “shot.” If the viscosity of the molten
material was high enough and the speed. of the
gaseous .distintegrating blast great enough the.
fiber would be fairly long and there would be
relatively little shot.
disintegrate a stream of downwardly flowing slag.
required a very powerful blast of gas, and almost
invariably that part of the stream which was
furthest away from the point of impingement
of the:blast would not be properly fiberized.

Attempts have been made to overcome this dif-
ficulty by subdividing molten material such as
slag into as many fine streams as possible prior
to having it encounter:the disintegrating blast.
This, however, almost invariably led to.a con-
siderable cooling of the material whereby its vis-
cosity. was very .greatly increased, with.the re-
sult that -the fibers were thick and generally
quite - unusable. Another method which has
found some favor is to attempt to impart to
molten slag and the like sufficient velocity by
mechanical means instead of by a gaseous. blast.
For instance, it has been proposed to hurl molten
slag and similar vitreous material from thz pe~
riphery of a.rapidly rotating disc. with a speed
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high enough to cause the desired fiiberization of
the peripherally discharged droplets. . .

However, this requires rather high speeds. - For
example, with a disc 11 inches in diameter and
with slag at the usual temperature at which it
discharges from a melting cupola, it was found
that it required a peripheral velocity of around
12,000. to 14,000 feet per second, which for a disc
of this size meant a rate of revolution of around
4500 to 5000 revolutions per minute.

It will be readily appreciated that such speeds
are accompanied by considerable danger of the
explosion of the disc, and, moreover, require con-
siderable application of power to attain the de-
sired speed. .

A further alternative has been to pour the
melted slag upon g very rapidly rofating eylinder,
but there the length of the contact between the
molten material and the surface of the cylinder
was so short that enormous speeds were neces-
sary to obtain fiberization. . . :

The present invention solves this problem in
an exemplary way by providing an apparatus
and method for the production of fine silky min-
eral fibers from either slag, glass, meltable rock
and the like, by a method which involves both
preliminary centrifugal distribution of the mol-
ten material and the propulsion of the material
by means of a gaseous blast.. C

It is therefore one of the objects of the present
invention to provide a method and apparatus
Tor the efficient conversion of melted slag, glass,
melted rock, and .the like into mineral fibers,
and ‘the collection -thereof into the form of an
adherent sheet or bat. - o

It is a further object of the present invention
to disintegrate molten vitreous material by .cen-
trifugal means into a plurality of very closely
adjacent individual tangentially discharged mol-
ten streams which encounter a transverse strong

" gaseous fiberizing blast which .changes their di-
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rection and converts them into fibers. . o
It is a further object of the invention to effect.
a_ separation .between fibers, shot, and slugs- of
metal, such as iron, which latter occasionally ac-
companies slag, such as may be used as the raw
material for carrying out the process features
of the present invention. - o . :
It is also an object of the present invention
to provide an apparatus, and means associated
therewith, for fiberizing molten material and to
effect- the above-mentioned objects. R
In order that the present invention may be:
more thoroughly understood, reference is directed

. to the concurrently filed drawings, in which: ..
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PFigure 1 is a diagrammatic representation of
the fiberizing apparatus shown in conjunction
with a suitable collection and bat-forming device
with which it is associated, the device being
shown in vertical elevation and partly in ver-
tical section;

Fig. 2 is a vertical cross section through the
apparatus shown in Fig. 1 taken along the line
2—2 thereof;

PFig. 3 is a side view, partly in vertical section,
of the more essential parts of the apparafus as
shown in Fig. 1, but on a considerably larger
scale;

Fig. 4 is a cross section along fhe ling 4—4& of
Fig. 3; and

Pig. 5 is a similar cross seetion, facing in the
opposite direction, and taken along the Hne 5—35
of Fig. 3.

The apparatus consists of g mineral wool cel-

lecting chamber 10, the bottom of which is closed
by means of a coriveyor |t which operates, for
example, over the pulleys (2 and 3, anid upon
which there gradually accumulates 4 more or less
coherent mat of mineral wool fibers 4. -A suit-
ablé sealing and confining rolter 15 serves to pre-
vent the escape of the miineral wool fibers from
the chamber (0 and also slightly to ¢ompress the
mat (4 and to give it its desired dirhensioris.
. The mat thus produced is further conveyed on
a second conveyor 8§ to point of use, with which
the present invention is not particularly con-
cerned.

The blow chamber 10 has an inlet or throat 1%

defined by bafles 61 in front of which fthere is
located the main fiber producing instrumentality
t8; in the form of a hollow rimimed rotor.
.. ‘There gre also provided outwardly flaring walls
18 and bafles 20, which serve primarily for the
protection of the operators, but which are readily
removable for inspection and repair of the fiberiz-
ing apparatus 18.

Referring now particulsrly to Figs. 3 through
5, it will be seen that there is provided a rotor i8
which may conveniently take the formt of & hol-
low cylinder having dn internal wall of Surface
21, which may be pdrallel with the axis of rota-
tion: or may be inelined theéreto so as to diverge
outwardly. THhis rotor I8 .is kKeyéd or otherwise
secured to a horizontally dispesed shaft 22.

Suitable bearings 24 and 25 serve to support
the shaft, there also being provided a pulley 25,
keyéd to the shaft, over which ruhs & suitable
driving means, stch for example as the belt 27.

A suitable conducting ehwute 28 serves to divest
a relatively thin stream 29 of molten glass, slag
&r the like fo o point so located that the stream
28 will be directed to the inner surface 21 of the
rotor 18 without touching the shaft 22, the rotor
being rapidly rotated at about 700 to 1500 revolu~
tions per minute. :

As a result of the dropping of the stream 28 of
molten slag on to the surface 2, there will be
immediately built up an annulus §0 of molten
slag. This annulus gradually works its way ever
the edge 31 of the rotor 18, to be discharged from
the periphery thereof under the eentrifugal force
as ax annular mass of small closely adjacent
streams 32 of melted slag.

‘Due to the rapid rotdaticn of the rotor 8 and
of course of the antulus 30 which partakes of
this motion, the visual appearance of this fmiass
of material is thHat of an annular relatively thim
ring or aura.  Photographs taken at 4 speed of
Y006 Of a second have proven that this is Ak
illusicn: due to persistence of vigion, the- getuial
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fact being that there are formed hundreds of
small individual streams 32 of molten slag which
are projected along straight lines which are tan-
gents of the periphery of the rotor.

It will be self-evident from consideration of
the physics invelved that each particle of the
melted slag, as it leaves thie circular edge 31 of
the rotor i8, will tend fo travel in a straight line
tangent to the circle that defines the said circular
edge 3i{. The pictures have proven this. The
appedrance is roughly diagrammatically illus-
trafed in Fig. 5, each little stream (there are
actually over 700 in 4 disc 1 foot in diameter)
being cellectively designated by the reference nu-
meral 82. This is the condition with the stream
shut off.

If has been definitely ascertained, so far as the
discharge of the molten material from the edge 31
of the rotor {8 is concerned, that the speed is in-
sufficient to fiberize the slag. What appears to
happen is that the sldg is thus subdivided int6 an
extremely large niimber of individual little
streams 32 which are in an ideal condition to
have imparted to them the necessatry mormentitm

s to convert them into fibers. For the purpose of

doiing this there is provided & blasting ring or
nozzle 33 through which g suitable gas, for ex~
ample steam, may be passed from the supply line
34. This is arranged eoticeritric with the rotor
and has 4 slightly larger radius than the latier.

The steam issues fronr & Aumbér of individual
small opehings 33¢ which ¢an best bé seem in Fig.
4 in which, however, only a mueh smaller nmumber
than those actudlly used is shown.

The stean, which passes out of the annular
nozzle 33 under a force of from 70 to 90 pounds
per square inch, stiikes the smal streams 32 of
the thus subdivided slag dt a point about 1 to
1Y% inches from the edge 3¢ of the rotor {8, and
at a point about from 34 of an irrch to 1 inck fiomm
the outlet of the opehings 33a. :

By infercepting the outwardly traveling streaims
32 with tfhe annular stean: blast, these stréanis
are diverted inte a new pafly, forming horizontsily

. impelled potential fiber-forming psarticles 385,

which, by reason of the high velocity imipiarted
theréto, soon become attenuated info imdividudl
fibers 36 that fall down in the blow chahiber 10,
ang collect in the form 6f the alrezdy mentiched
mat 14.

The product produced by the apparatus and
method of the present invention shows a signifi~
cantly higher fiber ¢otitent than is exliibited by
the product of prior art processes. Minetal wool
has been made which contains as high' 48 70%
fiber by weight, and, ifi any éveiit, thé appafitts
and method are consistently ¢apable of produeing
wool containiiig at least 50% of fibér by weéight.
The econoniie advantages aceériinig t6 fiber Yields
of this order compared to the 30% yield of the
prior art will immedigtely be apparent.

An additional advafitage inherent in the pres
ént invention is the possibility’ presented of éf«
feetinig & partial sepaidtion 6f shét and fibef af

. the time the fiber 1§ formeéd. Any matérial

whose kinetic energy i§ sufficiently high to sllow
it to penetrate thie force véctor of the stéam blast
continues in a direction: of travel only slighfly
altered from its original path, whersby a diver-
gence is effected between the pafhs of “shot” and
the path taken by the fiber. Thus a separation
may be effected.. Otie miéthod of separation i§
iltustrated in Fig. I, whefé baflle §f is eredted at
the entrance to 4 convenitiorial colleeting ¢haifi=
ber. The bdfle 6 is s6 grranged 4s to form a:
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‘opening (T into the collecting chamber. The
‘fiber 36 passes through opening T into the col-
-lecting chamber while shot or bead 47 are thrown
against bafle 61, and thus do not find their way
into the fibrous product. The bead 41 may be
remelted if desired. The arrangement of open-
ing IT and baffle 61 also serves to separate iron
which frequently is formed in small amounts by
reduction in the melting of slag, rock, etc. This
separation is also highly desirable, as iron and
its oxides tend to cause discoloration of mineral
wool products. Iron particles 50 being so re-
moved from the product are shown in Fig. 1.

For suitable permanence of equipment it is de-
sirable to use heat resistant materials, as molten
slag ordinarily flows from the cupola at a tem-
perature of 2700-3000° F. Stainless steel is quite
desirable as a material of construction, but it is
also possible to cool the shaft and rotor with a
liquid - or gaseous coolant. Water is quite suit-
able.

Steam pressures and steam volumes required
are.generally in line with conventional practice
in these respects. Steam pressures required are
on the order of 60-100 pounds per square inch,
and the weight of steam should be at least slight-
ly in excess of the weight of slag.

One of the outstanding advantages of the pres-
ent apparatus and method lies in the production

of the vertically disposed annulus of molten ma- 5

terial which serves as a more or less constan
source of supply for the tangentially peripherally
discharged streamlets 32. If a disc were used
instead, the rate of production would be im-
mensely slower as only a very thin stream of slag

can be discharged onto a disc, while the present

method allows of the treatment of large amounts
.of material.

The outstanding advantage of the present ap-
paratus and method for making mineral wool lies
in the very high production capacity attainable,
the relatively low amount of shot, and the ease
of control.

If desired, binders and waterprooﬁng mate-
rials may be applied to the fibers by any suitable
means, these being outsuie of the scope of the
bresent invention.

Iclaim:
~ 1. Apparatus for fiberizing molten materxal

éompnsmg a hollow cylindrical slag-distributor |,

open at one end and closed at the other and
rapidly rotatable about a horizontal axis, means
for delivering molten material to- the interior
surface of said distributor from its open end, and
means for directing an annular blast of a gas co-
axially with said axis and in a direction from the
open toward the closed end of said distributor
against molten material discharged from the edge
of said distributor under the cenfrifugal force
developed by its rotation.

-2, Apparatus for fiberizing molten material
comprising a hollow cylindrical rotor open at one
end and closed at the other, means for rotating
said rotor on a horizontal axis, means for de-
livering molten material to the internal wall of
said rotor from its open end, and means for di-
recting an annular blast of gas in a direction
from the open toward the closed end of said
rotor against molten material peripherally dis-
charged from the edge of said rotor under the
centrifugal force developed by its rotation.

3. Method of making vitreous fibers which com-
prises. melting a vitreous material, forming a
relatively thin stream thereof into a rapxdly ro-
tating substantially vertlcally dlsposed annulus

(=74

10

A{rom which latter outwardly moving groups. of

thin streams of said material extend in a vertical
plane, and forcing against the sides of said
streams a horizontally moving annular blast of
a rapidly moving gas with force sufficient to
change the direction of movement of said
streams and propelling the same with sufficient
momentum to draw them into filaments prior to
their solidification.

4. Method of making slag wool which comprises
forming molten slag into thin streams of molten
slag moving outwardly in a substantially vertical
plane and. attenuating said streams into fibers
by directing a substantially annular horizontally
moving blast of a rapidly moving gas against the
sides of said streams of molten slag.

5. Method of converting molten mineral ma-
terial into fibers which comprises discharging
a stream of such molten material upon a rapidly
rotating annular surface rotating about a hori-
zontal axis to eventuate a confined rotating an-
nulus of said molten material rotating about a
substantially horizontal axis, moving continu-
ously the edge of said annulus to the end of ‘its
confining surface to discharge therefrom cen-
trifugally into an outwardly moving plurality of
finely divided streams, and blasting said streams
into mineral wool by a blast of gas intercepting

. the path of travel of said streams to provide a
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horizontally moving mass of mineral wool,

6. Apparatus for the production of mineral
wool fibers which comprises a hollow cylindrical
rotor open at one end and closed at the other
and mounted for rotation about a horizontal axis,
means for rotating said rotor, means for deliver-
ing a stream of molten mineral-wool-forming ma-
terial onto the interior cylindrical surface of

sad rotor from the open end thereof, and an an-

nular gas-blowing nozzle positioned to discharge
a gaseous stream in the form of an annular blast
concentric with the axis of rotation of said rotor
against material tangentially thrown off the end
periphery of said rotor, said blast being directed
from the open toward the closed end - of -said

. rotor.

7. Method for the production of mlneral wool
fibers which comprises forming molten mineral-
wool-forming material into an annulus whirling
in a vertical plane about a horizontal axis, pe-
ripherally tangentially discharging from said an-
nulus a large number of individual fine streams
of said molten material, and abruptly changing
the direction of travel of said streams by apply-
ing transversely thereto a strong blast of a car-
rier gas, whereby to convert said streams into
mineral wool fibers moving in a generally hori-
zontal direction.

8. Apparatus for fiberizing molten material
which comprises a distributor bowl rapidly ro-
tatable about a substantially horizontal - axis,
means for delivering molten material onto the in-
terior side wall of said bowl from a source lo-
cated beyond the open end of said bowl, and
means for directing an annular blast of a gas in
a direction from the open toward the closed end
of said bowl coaxially with said axis against
molten material discharged from the edge of said
distributor bowl under the centrifugal force de-
veloped by its rotation.

9. Apparatus for making mineral wool and the
like which comprises the combination of s col-
1ect1ng chamber having a receiving opening in
a vertical wall thereof and a mineral fiber pro-
ducing means pos1t10ned in front of and spaced
from said opening, sald means comprising ga
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‘sourae of molteén niltierdl-Wwaol forning matérial,
& rotoP mounted for rotativn about & horizonital
a¥is alighieéd with substantially thé cenfér of said
Opéhitig, sald ¥6tor Beiig iH the 6fm 6f g cylin-
driédal bowl havidg it§ clesed énd toward said
opEnihg, mMeédns fo¥ conducting g st¥éam of 8aid
nioltel niaterial oitod the intérior wall of said
BoWl from 4 loeéiis olitside and beyond thé open
end of said bowl, whereby said stréam &S flie re-
5uly 61 the rotation 6f Said Bowl will forri an an-
ilus of moltén miaterial kotatidg aboud & Sib-
stafitidlly hérizontal axis dhd from thé Periph-
6Ty 6f which stréains 6f fmolleh niaterial will be
tangentially qisehdrged; AAd ah anfdlul gas-
blowitis hoizle of & digineter gréater tha#fi that
of said bowl positiohed so as t6 diféct ah ahilar
stiéam 6f gas 4t hlgh Veloeity against said
stréams to fransform theii into fbers abd to
‘teve them coaxislly With the aiis of votation of
sald bowl towafd and thiéligh thé said réeéiv-
ifig gpetiing of said gollectifig chaniber:

- 10. A déviee for eonverfing molfén matérial
inte fibers which comiprises the ¢dbmbination 6f a
spinhing-bowl opén dt one end and closed ab the
other, a4 horizontally positiohed shaft to which
said bewl is attached atid by means of which
it: éah be rotated, means for feeding molten Mma-
terial ihto Said bowl from its open end to be pe-
ripherally disehaigéd fron the rim of said bowl

in the i6¥m of tafigehtially outwardly traveling s

Hiclel streatils of matérial, ahd an annular blow-
itig noZzle 6f & diafieter greater than thaf of
said bowl positioned & short distance beyond the
6peh end of said bowl dhd having its diseharge
openitig diréeted towsrd said bowl so as to blow
coaxially with said shaft dion the said strediis
to ¢hatigé their diréétion and transforin thein
ifito fibets and ¢arry the latier t6 & loeus peychd
the ¢losed end 6f said Lowl.

11. A devicé for ¢onverting molteh material
inte fibérs echiprisiig a shaft mounted for ro-
tétion of a horizontal axis, & spitining-bowl lo-
cated on one enid of sgid shaft and having ifs
oépen énd directed toward the other end of said
shaft, means for conducting molten material from
4 point to one side of said shaft ahid from & source
beéyoiid thie open end of said bowl onto the iside
waﬂ theleof meaits for rotating sald shaft, ar‘xd

efer than that of said bowl suifounding sdid ;

shaft and positioned outside of the épen etid of
said bowl and capable of blowing & strong rapid
aninvlar blast eoaxially of said shaft toward fie
open and of said bowl.

12. Appatatus for making minerdl wool which
cotiibrises & horizontal rotatakle shaff, & cens
trifugal distributor mounted at oti¢ ead thereof
and beihg it the form of a c¢ylindrical ctp open
at one énd With its sidss extendihg backwardly
towaré the other end of said shaft; a trough
for melten madferial alongside of said shaft and
extending ihto said cup so as to direct & stieam
of moltérn material by gravitation onte the irinér
wall of szid ¢up, and an anntlsar blowilg xozzie
of a diameter gréater than that of said cup sur-
rounding said shiaft ard having its gas-chscharge
opemng dxrected teward the open end of Sazd
gentially dlschalged from: i;he Fimi of sard ¢ip
and to blow them in a direction parallel with said
shaft did beyond the closed end of said eup
toward a point of collection.

13. Apparatus for miaRing mifherdl weel Which
comp‘rlses a coﬂection chamber havmg 4 rece‘iv-
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‘fieans positioned ifi fiont of said opéniiig; said
'ﬁber-producmg fie8hs cofipriging & eylindFiesl

¥otor having an opeh end aid 4 closed end, the
latter facifiE fowapd said redeivmg gpenitis,
eaiis foF rotibing said rotok; mésns for gravita-
tionally drepping mMelten maderial okito the th-
side wall of $aid rotor from the opén enid theres,
and an ahndlar bloWing nozzlé positioned ih
front 6f the opéil énd of sdid rotor having its
discharse orificés divected foward said veeiv-
ihg opénihg.

14. Method 6f miakidis riifiéral Wool and fhe
like Which coiprises gravitatisnally Howirig &
Streém of moltell minéral material onto the in-
terior side Walls of a hollow cylitidiieal distribi=
tor having o6ne opel etid and rotatihg o 4 Hori-
Zontal axis t6 eveiitiiate a cofifiiéd rotating an-
nulus of said molten material rotating on 4 Hewi-
gortal axis and fromi the periphery of which
stréams 6f said material are taiigentially dis-
charged from the rim of the said open end, afd
horigoht ally blastmg said streams into fibers by
& gdseous blast ohgxnatmg from an arintdiay noz-
zle positiohed beyond the said open endsd éylin-
drieal distributor.

15. The method of separating slugs and bedds
from newly forineéd thineral wosl coniprising ré=
duecing suitable minéral wool forming mataiials
{0 a liquid melt, dépositing said melt 61t the
ihside surface of & cup-shaped rotor rotatavle
shott & horizontal a@xi§, rotdaling sdid rotor &t
stifficiént speed to fortd ah annults of liguid mels
on the inside surface of said rator, alloWitig said
spinnihg mslt to éscape at the rilm of saig fotor
in the form of stréams, interéepting satg streafs
with a gaseous fiuid projected with sufficient
vélocity to attenuaté miost of sehd streams inﬁo
outwaxjdly traveling Slugs 4nd beads, ¢conhveying
sald fiber's by means of the residiial velotity of
said gdsedus fiuid £6 an opefiing of restr;cted size
in a fiber colléctiiig chamiber, 4i1d Streéning the
unfiberized slugs and beads from ently iftto said-
ccllectmg chamber,

15. Ih the miethod of elaim 15, the step of ith=
partiig centrifugal force to the melt as it l6aves
the rim of said rotor, fiberizing 4 miajor poitich
of said centrifugally energlzed melt by medns of
4 blast of gaseous finid of desived velocmy inter-
cepting said ntelf, conveying the thus fiberized
nielt in the form of fibérs to & resirvictéd opening
i & collecting chariber, aiid séreéritg the =
fiberized fielt from eéntry into ssid cofleeting
chambéer.

17, The method of removing stugs, iroil afid
unfiberized pellets o¢f meit used in producing
wineral wool fiber comprising the stéps of melt=
ifig suitable raw materisls, placing said melt oft
the inside surface of a bowl rapidly rotatiiig oft
a horizontal axis, forming #f ahnulas of ielt
within sald bowl, allowitig the said antiiitus to
slough off dlotig the rimi of said bowl it the form
of stréards- cotisisting of molten materlal said
material bemg energized ceentriftigally before
partition from said annulis, intéreepting the
thus érergized sfredins with & fransvérse curs
veiit of gas to fiberize the nigjority of said streatis,
conveyzng the resultifiy fivers fo a réstricted opéis
ing it & cottéetitie chamber, dhd separately cateh:
itig the tinfiberized pellets and stugs.

18. Method of centrifugsl separdtion of fewly
formed mineral woel fibérs fiom sliigs gnd beads
assemate& thérewith m the procéss of formmg
satd fbers which - eéomprises stipplyihg moken
iitrieral wool formits thaterial 6 the iitericy Wall
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surface of 4 ¢up-shaped rotor rotatable about a
horizontal axis, rotating said rotor at a speed
sufficient to eventuate a confined annulus of said
material therein, permitiing said material to dis-
charge from the rim of said rotor, intercepting
said discharged material with a transverse an-
nular gaseous blast, conveying the thus formed
fibers into a collecting chamber through a con-
stricted opening therein, permitting the slugs and
beads, the portion of said material which is not
converted into fibers by said blast, to continue
their outward travel resulting from the impetus
of the centrifugal energy imparted thereto, and
collecting said slugs and beads separately from
said fibers.

19. Method of fiberizing molten material com-
prising flowing molten fiberizable material into a
hollow rotary distributor having one open and
one closed end, rotating said distributor about a
horizontal axis to effect tangential discharge of
streams of said molten material from the rim of
said open end and directing an annular blast of a
gas substantially coaxially with the axis of rota-
tion of said distributor from a position in front
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of said open end and blowing toward said closed
end thereof to fiberize said streams.

20. Method of fiberizing molten material
which comprises rotating abouf a horizontal axis
a hollow distributor open at one end and closed
at the other, delivering molten material onto the
internal walls of said distributor from its open
end, the rotation of said distributor effecting the
tangential discharge of numerous fine streams of
said molten material under the centrifugal force
imparted thereto by the rotation of said distribu-
tor, and blowing a strong annular blast of gas
against said streams in a direction from the open
toward the closed end of said distributor.

RICHARD M. DOWNEY.
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