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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 wool, has 
been the subject matter of many patents and 
processes, and a large variety of different kinds 
of apparatus has been devised to accomplish 
the fiberization of such molten vitreous ma 
terials. 

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 no 
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 : 
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 the pe. 
riphery of a rapidly rotating disc. with a speed 
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high enough to cause the desired fiberization 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 a very rapidly rotating cylinder, 
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. 

It is therefore one of the objects of the present 
invention to provide a method and apparatus 
for 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. . . . 

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 
rection and converts them into fibers. 

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. - 

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. 
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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Figure 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; 

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

Fig. 4 is a cross section along the line 4-4 of 
Fig. 3; and 

Fig. 5 is a similar cross section, facing in the 
opposite direction, and taken along the line 5-5 
of Fig. 3. 
The apparatus consists of a mineral Wool col 

lecting chamber 10, the bottom of which is closed 
by means of a conveyor f which operates, for 
example, over the pulleys 2 and 3, arid upon 
which there gradually accinitiates a more or less 
coherent mat of mineral Wool fibers 4. A. Suit 
able seating and confining roller 5 serves to pre 
vent the escape of the mineral wool fibers from 
the chamber and also slightly to compress the 
mat; 4 and to give it its desired dimensionis. 
The mat thus produced is further conveyed on 

a second conveyor 6 to point of use, With Which 
the present invention is not particularly Con 
cered. 
The blow chamber to has an inlet or throat it 

defined by baffles 6 in front of which there is 
located the main fiber producing instruttentality 
8, in the form of a hollow rimmed rotor. 
There are also provided outwardly flaring Walls 

9 and baffles 20, which serve primarily for the 
protection of the operators, but which are readily 
removable for inspection and repair of the fiberiz 
ing apparatus 8. 

Referring now particularly to FigS. 3 through 
5. it will be seen that there is provided a rotor 8 
which may conveniently take the form of a hol 
low cylinder having an internal Wall of Surface 
2, which may be parallel with the axis of rota 
tion or may be inclinied thiereto so as to diverge 
oftwardly. This rotor i8 is keyed or otherwise 
secured to a horizontally disposed shaft 22. 

Suitable bearings 24 and 25 serve to support 
the shaft, there also being provided a pulley 26, 
keyed to the shaft, over which runs a suitable 
driving means, such for example, as the belt 2. 
A suitable conducting chute 28 Serves to direct 

a relatively thin stream 29 of molten glass, slag 
or the like to a point so located that the stream 
29 will be directed to the inner surface 2 of the 
rotor 8 without touching the shaft 22, the rotor 
being rapidly rotated at about 700 to 1500 revolti 
tions perminute. 
As a result of the dropping of the strean 9 of 

molten slag on to the surface 2, there Will be 
immediately built up an annulus 30 of molten 
slag. This annulus gradually works its way over 
the edge 3 of the rotor 8, to be discharged froth 
the periphery thereof under the centrifugal force 
as an annular mass of small closely acijacent 
streams 32 of melted slag. 
Due to the rapid rotation of the rotor 8 and 

of course of the aniulus 30 which partakes of 
this motion, the visual appearance of this fiaSS 
of material is that of an anniilar relatively thin 
ring or atra. Photographs taken at a speed of 
Aood of a second have proven that his is aii. 
illusion due to persistence of vision, the actual 
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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 involved that each particle of the 
melted slag, as it leaves the circular edge 31 of 
the rotor i8, will tend to travel in a straight line 
tangent to the circle that defines the said circular 
edge 3. The pictures have proven this. The 
appearance is roughly diagrammatically illus 
trated in Fig. 5, each little stream (there are 
actually over 700 in a disc 1 foot in diameter) 
being collectively designated by the reference nu 
neral 32. This is the condition with the stream 
shut off. 

It has been definitely ascertained, so far as the 
discharge of the molten material from the edge 3 
of the rotor 8 is concerned, that the Speed is in 
sufficient to fiberize the slag. What appears to 
happen is that the slag is thus subdivided into an 
extremely large intimber of individual little 
streams 32 which are in an ideal Condition to 
have imparted to them the niecessary monentim 
to convert them into fibers. For the purpose of 
doing this there is provided a blasting ring or 
nozzle 33 through which a suitable gas, for ex 
ample steam, may be passed from the supply line 
34. This is arranged eolicenitric with the rotor 
and has a slightly larger raditis than the latter. 
The steam issues from a ritmber of individual 

Small openings 33d, which can best be seen in Fig. 
4 in which, however, only a much smaller number 
than those actually used is showi. 
The steam, which passes out of thie annular 

nozzle 33 under a force of from 70 to 90 pourids 
per square inch, strikes the Small streans 32 of 
the thus subdivided slag at a point about 1 to 

A inches from the edge 3 of the rotor f8, and 
at a point about from A of an inch to 1 ifichfiori 
the outlet of the openings 33d. 
By intercepting the outwardly traveling strealins 

32 with the annular steam biast, these streas 
are diverted into a new path, forming horizontally 
impelled potential fiber-forming particles 35, 
which, by reason of the high velocity initigated 
thereto, soon become attentiated into individual 
fibers 36 that fail dowri in the blow chaiaker fo, 
and collect in the foin Öf the already finertioned 
mat 4. 
The product produced by the apparatus aid. 

method of the present invertiori ShoWS a signifi 
cantly higher fiber €ontent than is exhibited by 
the product of prior art processes. Mineral wool 
has been made which contains as high as 70% 
fiber by weight, and, iii any event, the apparattis 
and method are consistently capable of prodfieirig 
wool containing at least 50% of fiber by weight. 
The economic advantages acciting to fiber yields 
of this order compared to the 30% yield of the 
prior art will immediately be appareht. 
An additional advantage inherent in the press 

ent invention is the possibility presented ef ef 
fecting a partial separation of shot and fibef at 
the time the fiber is formed. Any filiaterial 
whose kinetic energy is sufficiently high to allow 
it to penetrate the force vector of the steam blast 
continues in a direction of travel oily sightly 
altered from its original path, whereby a dive 
gence is effected between the paths of “shot" and 
the path taken by the fiber. This a separation 
may be effected. One method of separation is 
illustrated in Fig. i., where baffle 6 is erected at 
the entrance to a convenitional collecting ehani 
ber. The baffle 6 is so. arranged as to form aii 
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"opening 7 into the collecting chamber. The 
fiber 36 passes through opening Tinto the col 
lecting chamber while shot or bead 47 are thrown 
against baffle 6, and thus do not find their way 
into the fibrous product. The bead 47 may be 
remelted if desired. The arrangement of open 
ing 7 and baffle 6 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 
terial which serves as a more or less constant 
source of supply for the tangentially peripherally 
discharged streamlets 32. If a disc were used 
instead, the rate of production. Would be in 
mensely slower as only a verythin 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 outside of the scope of the 
present invention. 

I claim: 
1. Apparatus for fiberizing molten ... material 

comprising 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 centrifugal 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 rapidly ro 
tating substantially vertically disposed annulus 
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from 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 
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-formingma 
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 mineral 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 a col 
lecting chamber having a receiving opening in 
a vertical Wall thereof, and a mineral fiber pro 
ducing means positioned in front of and spaced 
from Said opening, said means comprising a 
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sourée of ragtei mineral-wool forning hiatérial, 
a rotor mounted for fötation about a hörizontai 
axis aligned with substantially the center of said 
openiiig, said iótor being in the förm of a cylin 
drical bowl having its closed end towari said 
opening, means for conducting a stream of said 
fielteii material Óinto the interior Wali of said 
OW. ffon a loelis 6itSide aid beyond the Öpeii 

end of said bowl, whereby said stream as the re 
suilt 6f the Fotiation of said 56wl will form an an 
its of rhöltés material irditating about a sub 

stantially he fizontal axis and from the periph 
efy 6f which streams of melten material will be 
tangentially discharged, and an aniului gas 
blowing inezzle of a diameter greater thafi that 
of said bowl positioned so as to direct an aniitular 
stréarn of gas at high velocity against said 
streams to transförm them into fibers and to 
move them coaxially with the axis of irotation of 
said bowl toward arid through the said receiv 
iiig Ópening of said collecting chamber. 

10. A dévice for go verting inolten natérial 
into fibers which coliprises the combiriation Öf a 
spinning-bowl opéh at one end and closed at the 
other, a horiz0ntally positioned shaft to which 
said bowl is attached and by means of which 
it can be rotated, means for feeding molten ma 
térial into said bowl from its open end to be pé 
ripherally disahaiged from the riin of said bowl 
in the förm Öf taigentially outwardly traveling : 
idlteristreains of matérial, and an annular blow 
iiig nozzle of a diarieter greater than that of 
said bowl positioned a short distance beyond the 
6jea enigi of Said bow aid having its discharge 
opening directed toward said bowl so as to blow 
coaxially with said shaft upon the said streams 
to change their direction and transform them 
iiito fibers and dairy thie lattef to a loeus beyondi 
the dised end of Said bowl. 

11. A device for converting molten material 
into fibers edmprising a shaft mounted for ro 
tation of a horizontal axis a Spilining-bowl los 
cated on one end of said shaft and having its 
open end tirected toward the otheir end of sail 
shaft, means for conducting molten material fidin 
a point to one side of said shaft and from a source 
beyoid the open end of said bow onto the inside 
wall thereof, means for rotating said shaft, and 
an annular biowing nozzle having a larger diaris 
efer than that of said bowl surrounding said : 
shaft and positioned outside of the open eiid of 
said bowl and capable of blowing a strong rapid 
alinular blast coaxiaily of said shaft toward the 
open arid of said bowl. 

12. Apparatus for making mineral wool which 
coffiprises a horizontal rotatable shaft, a cenia 
trifugal distributor mounted at die end thereóf 
and Seing in the foim of a cylindrical clip open 
at one end with its sides extending 5ackwardly 
towars: the othier end of said shaft, a trough 
for moltef material alongside of said shaft arid 
extending into said cup so as to direct a stream 
of moltén material by gravitation onto the ififief 
waii of said cup, and an arinitiar blowing igZZie 
of a diarinetei greater thani that of Said Citi Surfs 
rounding said shaft and having its gas-discharge 
opening directed toward the open end of said 
cup so as to intercept streams of materials tah 
gentially discharged from the Fimi of said cup 
and to blow them in a direction parallel with Said 
shaft arid beyond the closed end of said eup 
toward a point of collection. 

3. Apparatus for ridiking fineral wool which 
comprises a cotection chamber having a feeeive 
ing opening and a mineral wool fiber-producing 

5 

6 

5 

8 
means positioned in front of said opening, said fiber-producing ifiéans comprising a 6ylindfiéal 
fötör having an open efid arid a losed end, the 
latter faciliig toward said receiving opening, 
meáils for rotating said fötoi, meaias for gravita 
tigially dropping melten material onto the in 
side wall of said rétor from the open end thereóf, 
and an annular blowing nozzle positioned in 
front of the Öpen end of said rotor having its 
discharge orifiees directed toward said receiv 
iing opening. 

14. Method of making rinéral Wool and the 
like Wiichi comprises gravitatibiially flowing a 
stream of inditei mineral nateirial onto the in 
térior side walls of a hollow cylindrical distribus 
for having one opeii end and rotating on a hióri 
zontal axis to eventuate a confined rotating an 
nulus of said molten material rotating on a hori 
zontal axis and from the periphery of which 
streams of said material aire taigenitially dis 
charged from the rim of the said open end, and 
horizontally blasting said streams into fibers by 
a gaseous blast originating from an aririular noi 
zie positioned beyond the said open ended cyline 
drical distributor. - 

15. The method of separating siltigs and beads 
from newly formed nineral wool comprising res. 
ducing suitable mineral wobl forming materials 
to a liquid meit, depositing said melt onto the 
inside surface of a cup-shaped rotor rotatable 
about a horizontal axis, rotating said rotor at 
sufficient speed to form an annulus of liquid melt 
on the inside surface of said rotor, allowing said 
spinning neit to escape at the rih of said fotör 
in the form of streams, intercepting said streaffis 
with a gaseous fitid projected with sufficient 
velocity to attentiaté midst of said streais into 
fibers, leaving some of the melt in the forini of 
outwardly traveling slugs and beads, conveying 
said fibers by means of the residual velocity of 
said gaseóus fitid to an opening of restricted size 
in a fiber collecting chamber, and streening the 
unfiberized slugs and beads from entry initó said 
collecting chamber. m 

16. Ih the method of claim i5, the step of ims 
parting centrifugal force to the melt as it ieaves 
the rim of said rotor, fiberizing a miajor portion 
of said centrifugally energized melt by means of 
a biast of gaseous fitid of desired velocity inter 
cepting said melt, conveying the thus fiberized 
meit in the form of fibers to a restricted opening 
in a collecting chamber, and screening the tina 
fiberized melt from entry into said collecting 
chamber. - 

it. The method of removing situgs, iron arid 
tinfiberized pellets of meit used in producing 
mineral wool fiber comprising the steps of melt 
ing suitable raw materials, placing said melt on 
the inside surface of a bowl rapidly rotating on 
a horizontal axis, forming aii afinulus of fielt 
within said bowl, allowing this said annitilus to 
slough of alofig the iimi of said bowi in the form 
of streams consisting of molten material, said 
materiai being energized centriftigally before 
partition froii said annulus, intercepting the 
thus eniergized streamis with a transverse cura 
rent of gas to fiberize the majority of said streaiiis, 
conveying the resulting fibers to a restricted opeii. 
ing in a collecting chamber, and separately catchi. 
ing the tihfiberized pellets and situgs. 

18. Method of centrifugai separation of newly 
formed mineral wool fibers froan slugs and beads 
associated therewith in the process of forming 
said fibers which cóiiiprises stipplying riotei 
ridinierai wojóiforning materia to thié iiiteridi Wail 
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surface of a cup-shaped rotor rotatable about a 
horizontal axis, rotating said rotor at a speed 
Sufficient to eventuate a confined annulus of said 
material therein, permitting 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 rotar 
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 materia 
Which comprises rotating about 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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