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The present invention relates to amethod of and ap 
paratus for the production of ?bers from organic or in 
organic thermoplastic materials, for example, from glass. 

In French Patent No. 1,009,288, issued the assignee of 
the instant application, is described a process which con 
sists in subjecting a thread of material to the action of gas 
jets forming a sheaf surrounding the thread. These jets ' 
do not engage the thread, and their taxes present an in 
clination with respect to the axis of the thread without 
intersecting this axis, and are disposed or recline along a 
closed line surrounding the thread, this closed line being 
itself out of contact with the thread and located at a level 
corresponding to the constricted zone of the sheaf. In 
said patent, the‘ axes of the jets may be arranged accord 
ing to the generatrices of a hyperboloid particularly a hy 
perboloid of revolution. 

It is the object of the present invention to improve on 
this mode of‘ procedure as well as devices for executing 
this novel method. 

According to one characteristic of the invention, the 
thread of material, before‘ being subjected to the action 
of gas jets, is heated, without the material coming into 
contact with the source of heat, to give it a carefully con 
trolled temperature before its entrance into the zone of 
action of the gas jets. This heating may be effected par 
ticularly by radiation, induction, or dielectric losses. The 
invention provides particularly for the attainment of a 
more intense heating of the material before it penetrates 
the zone of action of the gas jets. 
The invention also provides for the introduction of pre 

heated air inside the gas jets. This can be e?ected by 
conducting preheated air or'?uid into a zone upstream 
of the devices which produce the gas jets. Also, in ac 
cordance with the invention, heating may be done in the 
zone situated upstream of the devices for forming the gas 
jets. It has been established that the induction of air, 
thus heated, into the gas jets has the effect of improving, 
to a marked degree, the manufacture of the ?bers. 

According to another characteristic of the invention, 
the thread of thermoplastic material is subjected to the 
action of several groups of gas jets, each group forming 
a sheaf surrounding the thread of material. The axes of 
these jets are preferably, as indicated above, directed along 
the generatrices of a hyperboloid of revolution, these dif 
ferent hyperboloids having their circular throats in parallel 
planes. 
may be constituted of relatively cold gases such as steam 
or hot air, or of high temperature gas issuing from a 
preliminary combustion in a combustion chamber and 
escaping at high speed through expansion ori?ces. 
The gas jets may be or diiterent pressures from one 

group to another, a fact which allows for regulation of 
the action of the gas currents on the material, and par 
ticularly for better regulation of the drawing-out effect. 
They may likewise be produced in different directions 
from one group to another, and particularly in opposite 
directions in order to obtain especially energetic drawing 
out actions. - 

The invention provides, according to another character 
istic, for subjecting the material in the plastic state to a 

The invention contemplates that these gas jets 
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heating action, immediately after having undergone the I 
action of the gas jets. This heating may be e?ected by 
means of ?ames directed in the direction of the axis. 
‘The invention alsoprovides for surrounding this axis 

with a crown of ?ames directed substantially parallel to 
this axis. 

According to another characteristic of the invention, 
a crown blowing a relatively cold gas in placed below 
the level of the blower nozzles. These cold gases may be 
utilized to facilitate evacuation of the produced ?bers or 
to assure completion of the drawing-out operation. They 
may also act by the induction of ?ames into the gas jets. 
Below are described, by way of example and not by ' 

way of limitation, several forms of execution of the de 
vices according to the invention. 

In this description reference is made to the attached 
drawings, wherein 
FIG. 1 is a vertical sectional view of the ?rst embodi 

ment of the invention, more particularly designed for the 
production of ?bers from inorganic thermoplastic mate 
rials such as glass; 
FIG. 2 is a vertical sectional view of a variant of the 

device shown in FIG. 1; 
FIG. 3 is a plan view of the pre-heating device in the 

form of a dielectric heater; 
FIG. 4 is a vertical sectional view of another embodi 

ment of the invention which features several groups of 
gas jets; 
FIG. 5 is a vertical sectional view of still another em 

bodiment in which the spinning nozzle, from which the 
thread of material comes, discharges in the vicinity of the 
gas jets; and 
FIG. 6 is a vertical sectional view of another embodi 

ment of the invention particularly designed for the pro 
duction of ?bers from organic materials. 

In the illustrated embodiments the exit ori?ces '1 of 
the gases direct the gas jets which have been described 
above. The axes of these ori?ces may be arranged along 
the generatrices of a hyperboloid of revolution. As in 
dicated in the sectional view by both solid and dotted 
lines, these ori?ces are directed downwardly as well as 
tangentially with respect to the central opening through 
which the thread of material passes. 

- ' In the form of execution of FIG. 1, the thread of 
material 2 flows from a spinner nozzle 3. Before passing 
into the zone where it is subjected to the action of gas 
jets proceeding from ori?ces 1, the thread travels along 
the axis of a conduit 4, the wall 5 of which is in proximity 
to an electrical resistance heater 6, and wall 5 is of refrac 
tory material to effect the heating of the thread by radia 
tion. ' 

The thread of material 2 then traverses a conical part 
16, the wall 8 of which also effects heating of the thread 
by radiation of the heat liberated by an electrical re 
sistance 9. . 

Thus, with the thread 2 raised to a suitable tempera 
ture, which may be easily regulated by adjusting the in 
tensity of the current in resistances 6 and 9, it enters the 
zone of the gas jets proceeding from ori?ces 1. These 
ori?ces are supplied with gas by annular chamber 10, it 
self in ‘communication by passages 11, 11a with combus 
tion chambers 12, 12a, which are supplied in the usual ’ 
way of mixing chambers 14, 14a through grids or grilles 
13, 13a. ’ 

In the variation shown in FIGS. 2 and 3, heating of the 
thread of~material 2 is accomplished by dielectric losses 
through the passage thereof between two electrodes 18, 
18a producing a high-frequency ?eld. In FIG. 2, 19 
shows an annular burner which heats the air passing into 
conduit 4 and which is induced by the gas jets acting on 
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the thread of material, which issue from ori?ces 1 in 
communication with annular chamber 10. 
The preceding devices comprise a passage 17 for cir 

culation of a cooling ?uid, which is provided in the body 
15 where the ori?ces 1 are provided, so as to avoid raising 
said body to a temperature which is too high. They also 
comprise an annular gas burner 20 whose ?ames are di 
rected parallel to the axis of symmetry of the gas jets, i.e., 
in a vertical direction, and which act on the ?bers which 
are formed by jets to re-heat them. Finally, a crown 21, 
placed concentrically and externally of burner 20, blows 
a cold or relatively cold gas, such as steam or hot air. 
This gas may allow deviation of the ?ames coming from 
burner 20 by induction, and may cause them to accom 
pany the ?bers during their drawing-out. These gases 
may also facilitate the evacuation of the ?bers or effect 
a completion of the drawing-out operation. 

In the embodiment shown in FIG. 4, the device com 
prises a ?rst group of ori?ces 22 supplied by a crown 23 
communicating through passage 24 with a combustion 
chamber 25, this ?rst group forming a sheaf of gas jets 
surrounding the thread of material. It comprises also a 
second group of ori?ces 26-27 supplied by a crown 28 
communicating by a passage 29 with a combustion cham 
ber 30. This second group of ori?ces forms two sheafs 
of gas jets also surrounding the thread of material. 
The ori?ces of these groups may be directed in the 

same or different directions from one group to another 
any may possibly be at different pressures and/or tem 
peratures. Of course, the ori?ces 22, 26 and 27 are ar 
ranged downwardly and tangentially as are the ori?ces 1 
shown in FIG. 1. 

In FIG. 4, 31 represents a gas burner in the shape of a 
crown or annulus provided with outlet ori?ces 32 di 
recting ?ames toward the thread of material, and outlet 
ori?ces 33 directing the ?ames in a direction substan 
tially parallel to said thread. An annular passage 34 is 
also provided, through which passes a relatively cold ?uid, 
for example, steam or hot air, which leave through ori 
?ces 35, which are directed in parallel to the thread of 
material. . 

In the embodiments which have been described above, 
the spinning nozzle producing the thread of material is 
provided above the device. FIG. 5 shows a device accord 
ing to which the ori?ce of spinning nozzle 36 empties 
near ori?ces 1. The latter are supplied with whirling gas 
jets as described in connection with the arrangement 
shown in FIG. 1. Like parts in FIG. 5 are designated 
by the same numerals as in FIG. 1. 
FIG. 6 shows an embodiment according to the inven 

tion for the production of ?bers from organic thermo 
plastic materials. The material is brought in the melted 
state through passage 37 up to the vicinity of ori?ces 1, 
through which is discharged a cold or relatively cold gas 
such as steam, hot air, etc. An annular crown 38 may 
be provided outwardly of ori?ces 1, to direct a current 
of cold or relatively cold ?uid such as hot air or steam 
through ori?ces 39 in order to, facilitate the evacuation of 
the ?bers or to assure a completion of the drawing-out 
operation. The outer ori?ces 39‘ extend in a direction 
substantially parallel to the thread of material passing 
through conduit 37. 

I claim: 
1. In an apparatus of the class described, a ?ber draw 

ing device having a circular opening therein, a passage 
for a freely dropping thread of viscous thermoplastic 
material above said opening, said device having below 
said opening a plurality of downwardly and tangentially 
directed ori?ces of small cross-section in non-intersecting 
relation to the thread through which is adapted to be 
discharged jets of hot gaseous ?uid to impart rapid rotary 
movement to the thread, and means for heating said pasJ 
sage to maintain said thread at a predetermined tempera-' 
ture prior to the action thereon by the gaseous ?uid, the 
preheated air in said passage surrounding the falling 
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thread adapted to be induced to follow the falling thread 
by the drawing action of the gas jets which act upon both 
the falling thread and the body of preheated air sur 
rounding it. 

2. In an apparatus of the class described, a ?ber draw 
ing device having a circular opening therein,-a passage 
for a freely dropping thread of viscous thermoplastic 
material above said opening, said device having a plu 
rality of downwardly and tangentially directed ori?ces of 
small cross-section in non-intersecting relation to the 
thread through which is adapted to be discharged jets of i 
a gaseous ?uid to impart rapid rotary movement to the 
thread, and an annular chamber having openings below 
said ori?ces for directing hot ‘gases or ?ames in a vertical 
direction concentric to said thread for re-‘heating the 
thread of viscous material after the action thereon by the 
gaseous ?uid. 

3. In an apparatus of the class described, a ?ber draw 
ing device having a ‘circular opening therein, a substan 
tially cylindrical passage for a freely dropping thread of 
viscous thermoplastic material above said opening ter 
minating in a tapered outlet, said device having below said 
outlet a plurality of downwardly and tangentially directed 
ori?ces of small cross-section in non-intersecting relation 
to the thread through which is adapted to be discharged 
jets of hot gaseous ?uid, said ori?ces being arranged along 
generatrices of a hyperboloid of revolution to discharge 
the jets of hot gases in the form of a sheaf surrounding 
the thread, to impart rapid rotary movement to the thread 
and means for ‘heating said passage to transmit a critical 
amount of heat to said thread immeditely prior to the 
action thereon by the gaseous ?uid. I 

4. In an apparatus of the class described, a ?ber draw 
ing device having a circular opening therein, a passage 
for a‘ freely dropping thread of viscous thermoplastic ma 
terial above said opening, said device having a plurality 
of downwardly and tangentially directed ori?ces of small 
cross-section in non-intersecting relation to the thread 
through which is adapted to be discharged jets of a gase 
ous ?uid to impart rapid rotary movement to the thread, 
an annular combustion chamber below said ori?ces di 
recting hot gases in a vertical direction for re-heating the 
thread of viscous material after the action thereon by the 
gaseous ?uid, and a second annular chamber concentric 
with said combustion chamber and disposed outwardly 
thereof to discharge a cooler'blast of gas than the hot gases 
or ?ames issuing from the combustion chamber. 

5. In an apparatus of the class described, a ?ber draw 
ing device having a circular opening therein, a substan 
tially cylindrical passage for a freely dropping thread of 
viscous thermoplastic material above said opening ter 
minating in a tapered outlet, said device having below 
said outlet a plurality of downwardly and tangentially 
directed ori?ces of small cross-section in non-intersecting 
relation to the thread through which is adapted to be dis 
charged jets =of hot gaseous ?uid, said ori?ces being ar 
ranged in groups in a plurality of parallel planes with the 
ori?ces in each group being disposed along generatrices of 
a hyperboloid of revolution to discharge the jets of hot 
gases in concentric sheaves surrounding the thread to im 
part rapid rotary movement to the thread, and means for 
heating said passage to transmit a critical amount of heat 
to said thread immediately prior to the action thereon by 
the gaseous ?uid. 

6. An apparatus as set forth in claim 5 wherein the 
ori?ces in adjacent groups are disposed in different di 
rections. 

7. An apparatus as set forth in claim 5 wherein the 
ori?ces in adjacent groups are disposed in reversed tan 
gential directions. 

8. An apparatus- as set forth in claim 5, including an 
annular combustion chamber for hot gases or ?ames and 
an annular blowing chamber for cooler gases outwardly 
of said combustion chamber and below said ori?ces, said 
combustion chamber having openings therein for discharg 
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ing the hot gases toward the thread and vertically, and said 
blowing chamber having openings for discharging the 
cooler gases in a vertical direction. 

9. In an apparatus of the class described, a ?ber draw 
ing device having a circular opening therein, a substan 
tially cylindrical passage for a freely dropping thread of 
viscous thermoplastic material above said opening ter 
minating in a tapered outlet, said device having below 
said outlet a plurality of downwardly and tangentially 
directed ori?ces of small cross-section in non-intersecting 
relation to the thread through which is adapted to be dis 
charged jets of hot gaseous ?uid, said ori?ces being ar 
ranged along generatrices of a hyperboloid of revolution 
to discharge the jets of hot gases in the form of a sheaf 
surrounding the thread to impart rapid rotary movement 
to the thread, means for heating said passage to transmit 
a critical amount of heat to said thread immediately prior 
to the action thereon by the gaseous ?uid, an annular com 

6 
being provided with openings for discharging the gases 

' therefrom in a vertical direction. 
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bustion chamber for hot gases or ?ames and an annular 20 
blowing chamber for cooler gases outwardly of said com 
bustion chamber and below said ori?ces, said chambers 
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