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4 Claims. 
This invention is directed to a method and 

means for producing insulating bodies of the type 
wherein a layer of spun glass or other similar 
type filaments held in place by sheet coverings 

5 constitute the form of the element. 
It has been heretofore proposed to arrange an 

indiscriminate grouping of spun glass filaments 
between upper and lower sheet coverings to con 
stitute an insulating element or body. It is rec 

10 Ognized that the effective protective insulating 
effect of such bodies, particularly with regard to 
hot and cold insulation, is largely incident to the 
dead air Spaces between adjacent filaments, and 
while it is comparatively simple to maintain an 

is effective thickness of Such grouping of spun glass 
filaments throughout the greater portion of the 
width of the body formed, it has proven practi 
cally impossible to maintain this effective thick 
ness of filaments at the extreme side edges of 

. 20 the body Owing to the lack of provision for hold 
ing the flaments in place in the effective thick 
eSS. 
As a result of this heretofore conventional ar 

rangement, the side edges of a particular insu 
... 25.lating body are less effective for insulating pur 

poses than the main width of the body, and thus 
if the body is used, for example, about a pipe or 
the like, the meeting ends of the body must be 
wrapped in order that the insulating effect at 

30 such meeting ends will be at least equal to that 
of the remaining portion of the body. This natu 
rally requires a greater width of body than would 
be required if the effective insulation of the body 
were the same throughout its full width, and 

35 hence where Wrapping is necessary, there is a 
loss of material, to say nothing of the time and 
labor required in SO arranging the body. 
The primary object of the present invention is 

a method of constructing insulating bodies in 
40 volving spun glass filaments or other similar ma 

terial of long fibres as the insulating element 
in which the thickness of the filaments at the 
extreme side edges of the body are equal to the 
thickness of the filaments at any portion of the 

45 body, so that the effective insulating properties 
of the particular body, are the same throughout 
its full width and permitting the body, when used 
about a pipe for example, to be joined at the 
meeting edges by edge contact, avoiding the time, 

50 labor and wastage of material necessary in wrap 
ping Such edges, as is now conventionally re 
quired. 
The invention also has for its object the pro 

duction of an apparatus for producing the spun 
55 glass or other similar material of long fibres in 
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a manner to permit carrying out of the method 
employed for constructing the body, such appa 
ratus involving means for automatically drawing 
the filaments from the furnace following the 
starting of the apparatus and the placement of 60 
these filaments in such relative relation as to 
facilitate the carrying Out of the method. 
The method consists in arranging the filaments 

within the body in a series of independent group 
ings, with the groupings so related that substan- 65 
tially the same number of filaments are included 
in any vertical section through the insulating 
body. Thus, no matter where the body may be 
divided longitudinally or transversely, the same 
vertical thickness of filaments are present at the O 
edges of such division as at any other point in the 
body. Thus, the protective insulating depth of 
the body is the same throughout its length and 
breadth to and including its marginal edges, so 
that the marginal edges have the same protective 
influence as any other portion of the body. w 

In providing this type of body, the body is di 
vided by a convolute partition, the convolutions 
of which may extend either longitudinally or 
transversely. The spun glass filaments are ar- 80 
ranged in groups, One group to each convolution. 
Thus, on each side of the convolute partition there 
are a series of spaced groupings of spun glass fla 
ments or other similar material of long fibres so 
that each group is separated from every other 85 
group, while substantially the same number of 
filaments is included in any vertical division of 
the body, whether this division is through one 
group alone or through the marginal edges of two 
groupS. 
The method of constructing the body also in 

cludes a means for drawing the glass filaments or 
other similar material of long fibres from the fur 
nace in a series of independent groupings and . 
transferring these groupings as independent 95 
groupings to a corrugated base, that is, to the 
spaces formed in one surface of such corrugated 
base. Following the completion of one side of the 
body by falling one side of the corrugations with 
the independent groupings of spun glass fila- 100 
ments or similar material of long fibres, a cover 
section is applied to hold these flaments in their 
convolute spaces, and the convolute base is re 
versed and the now open convolute spaces filled 
with a successive series of groups of the spun glass 105 
filaments or other similar materia of long fibres 
and the Surface Section applied. The end sec 
tions may be extensions of the respective surface 
sections turned down at the end to secure that 
proportion of the filaments in the respective con 10 
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2 
volute spaces as may appear at the ends of the 
particular body partition. The article is thus 
complete and substantially the same number of 
spun glass flaments or other similar material of 
long fibres appearin any vertical line of the body, 
whether this line be at the central portion or 
immediately adjacent the side edges. 
The apparatus employed in connection with the 

improved method is illustrated in the accompany 
ing drawings, in which:- 

Figure 1 represents diagrammatically a fur 
nace, two opposed spinning wheels, and two tables 
to receive the spun flament groupings from the 
wheels. 

Figure 2 is an elevation illustrating the adapt 
ability of the furnace to be used with adjacent 
wheels to thereby permit a particular wheel to be 
used for spinning, while an adjacent previously 

20 
operated wheel is being operated for the removal 
of the previously spun flaments. 

Figure 3 is an enlarged transverse broken sec 
tion of the flament-receiving surface of the 
spinning wheel. 

Figure 4 is an enlarged Yertical section of the 
frnace. 

Figure 5 is an enlarged broken transverse sec 
tion of the table showing one of the convolute 
partitions thereof. 

Figure 6 is a sectional view of the complete 
article. 
Figure 7 is a vertical sectional view of a modi 

fled form of furnace. 
Figure 8 is a similar 

furnace. 
The furnace for use in connection with the 

present apparatus is more particularly illustrated 
in Figure 4. As here shown, it comprises a re 

view of another form of 

fractory body of appropriate interior area hav 
ing an opening 2. for the reception of the glass 
mass of particles to be melted, a cover 3 clos 
ing this opening when desired. The interior of 
the furnace is formed with off-set recesses 4 in 
which are arranged electric heating elements 5, 
preferably in the form of rod-like members and 
of an appropriate character to insure even heat 
distribution without liability of damage from the 
molten glass. For example, the heating elements 
may be constructed in the form of fused silica 
rods embedded in porcelain tubes to prevent me 
chanical damage. The heat afforded by these 
rods, which are, of course, electrically energized, 
must be that necessary to melt the glass pieces 
into a proper liquid form for spinning, that is, 
the glass should be in a molten form which will 
not of itself easily discharge through the dis 
charge openings. 
The glass furnace 1 is formed at an appropri 

ate height and in preferably its front and rear 
walls with an opening 6 to receive an appropriate 
refractory fling 7 in which there are formed 
in longitudinal alignment a plurality of open 
ings 8. As will later appear, the furnace is de 
signed particularly for use in spinning glass from 
both the front and rear portions thereof, though 
it is quite obvious that if the intention is to uti 
lize the furnace for permitting withdrawal of 
the heated glass in but one direction, then one 

O 

wall of the furnace will be intact and the out 
let openings 8 formed in the other wall. The 
furnace proper is mounted upon a frame 9 sup 
ported on a wheeled truck 10 so that it may be 
moved from place to place for a purpose which 
will later appear. 
The spinning apparatus includes a spinning 

wheel 11 supported upon a shaft 12 and appro 

i,950,219 
priately driven by any suitable mechanism. As 
the heating of the glass in the furnace is elec 
trically controlled, it is contemplated that the 
Spinning wheel will be electrically driven and 
that any appropriate form of mechanical con 
trol of the current will be provided whereby the 
desired current supplied to the furnace and to 
the means for operating the spinning wheel may 
be governed in accordance with the requirements 
in each particular instance. The peripheral sur 
face of the spinning wheel is formed in a series 
of convolutions, indicated more particularly at 
13 in Figure 3, these, convolutions extending cir 
cunferentially of the wheel in regular order, and 
preferably being interrupted transversely of the 
wheel by a slot, indicated at 14 in Figure 3, which 
slot, of course, while including perforations, does 

80 

not completely divide the rims of the wheels. 
Arranged in advance of the wheel is a table 

15 on which, for the purpose of carrying out the 
method, is to be positioned what is hereinafter 
termed a body partition 16 of appropriate mate 
rial and formed with a series of convolutions 17 
which present alternate openings 18 and 19 on 
the respective sides of the partition. 

In carrying out the method, assuming the 
molten glass or similar material of long fibres in 
the furnace to be of the proper consistency, the 
operator will insert a glass rod in the openings . 
8 successively, the withdrawal of the rod follow- 10s 
ing each introduction thereof drawing through 
the opening a thin flament of glass due to the 
adherence of the glass rod to the molten metal 
within the furnace. This flament, by means of 
the glass rod, is transferred to the appropriate 110 
convolution 13 on the spinning wheel in line with 

100 

the particular opening from which the flament 
is withdrawn. As the molten glass at the end 
of the flament is hot, the end of the flament 
will adhere to the surface of the wheel. This is 
operation is continued until a thin flament of 
glass or the initial terminal of such flament is 
connected to each of the convolutions 13 of the 
spinning wheel or as many of such convolutions 
as may be desired in the particular operation. It 120 
is, of course, understood that the respective fla 
ments pass through respectively different open 
ings 8 in the furnace, 

Following the connection of the filaments to 
the desired number of wheel convolutions, the 25 
spinning wheel is started in slow rotation. The 
flaments are thus drawn through the openings 
8 of the furnace and successively wound on the 
spinning wheel, each filament being confined, of 
course, to its own particular convolution of that 80 
wheel. The operation continues until the charged 
convolutions of the wheel are filled to the desired 
depth with the flament. 

It is important that the flaments in the final - 
insulating body be free of connection one with 135 
the other, and it is understood and demonstrated 
as a matter of actual practice that the glass 
filaments will be sufficiently cooled between the 
furnace and wheel to ordinarily prevent any ad 
herence between the filament strands. It is con- 40 
templated, however, that artificial cooling means, 
such as a fine water spray or the like, may be 
directed onto the flaments, if desired, prior to 
their being laid in on the wheel to sufficiently 
cool the filaments to prevent any possibility of 14 
their adherence. This water spray may be ar 
ranged at the bottom of a wheel, though other 
artificial cooling means may be employed and 
appropriately located if desired. 

If the molten glass is at the proper tempera 

-- 
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ture, the flament can be continuously drawn out 
of the opening of the furnace without breaking, 
though if for any reason it should break, it can 
be replaced in proper position on the wheel by 
the use of the glass rod employed to initially 
withdraw the filament. When a sufficient quan 
tity of flaments have been collected on the wheel, 
that particular wheel may be stopped and the 
endless rows of flaments divided by a knife 
drawn through the slot 14. One end of such 
grouping of flaments is lifted from the wheel 
and gradually drawn off the wheel by rotating 
the same and the filaments in their groupings laid 
in the openings, for example, 18 of the insulated 
corrugated partition 16 arranged on the table 15. 
A backing sheet 20 is then applied to the upper 
edges of the filled convolutions of the partition 16 
and the thus partially completed body reversed 
upon the table to present the openings 19 of the 
corrugations of the partition uppermost. If but a 
single wheel is being used, the wheel is re-charged 
and when the desired number of flaments are in 
place thereon, the previous Operation is repeated 
and Such rows of flaments placed in the open 
ings i9 of the partition 16 and the other backing 
Or surface sheet 21 applied, following which the 
side edges are secured by edge strips 22 which 
may, if desired, be extensions of the backing sheet 
When the body is complete. 
The invention contemplates, however, that 

while the spun glass filaments are being removed 
from One wheel, a second adjacent wheel is being 
charged in order that the operation may be a 
continuous one. Thus, as indicated in Figure 
2, a second wheel 23 may be arranged adjacent 
the initial wheel 11, and following the filling 
of the latter, the furnace is moved on its truck 
10 to a position to deliver to the second wheel 
23. After the second wheel is filled, the table 15 
with the reversed body is moved opposite the 
Second wheel and the body completed, during 
which Operation, of course, the furnace has been 
returned to a position in alignment with the 
wheel 11 and the latter is being charged. 
The invention also contemplates, as previously 

stated, the use in connection with the furnace 
of outlet openings 24 directly opposite the open 
ings 8, in which event the wheel 11 which is 
charged from the openings 8. Of the furnace will 
be duplicated by wheel 25 mounted on the oppo 
site side of the furnace so that the furnace may be 
serving the wheels 11 and 25 simultaneously. Of 
course, in this use it is also contemplated that 
the wheels 11 and 23 which are mounted in spaced 
relation on the same shaft will be duplicated with 
respect to the wheels on the opposite sides of 
the furnace so that when the furnace is em 
ployed for serving opposite, wheels at the same 
time, this function may be permitted to con 
tinue when the furnace is transferred to adjacent 
wheels. In fact, if desired, the invention may 
contemplate a battery of wheels arranged in ad 
jacent pairs, either at one side or both sides of 
the furnace and the furnaces provided one for 
each pair of wheels for, as a matter of fact, the 
operation of charging the wheels is a compara 
tively slow one due to the finenesss of the fila 
ment and the number of turns required to fill 
the wheel and, therefore, a single operator can 
well take care of a battery of wheels and a plu 
rality of furnaces without unusual exertion. 
. The invention so far described is concerned 
particularly with spinning glass flaments for the 
charging of an insulating body of a particular 
form. The invention, however, extends beyond 

3 
this particular result and is concerned with the 
spinning of the glass in fine flaments without 
regard to any particular relation of the flaments 
On the wheel. In this event, the wheel will be 
of unbroken periphery except for the dividing slot 
and the application of the initial end of the fla 
ment withdrawn through the use of the glass 
rod, as described, will be applied to the surface 
of the cylinder in line with the opening in the 
furnace. Thus, on the revolution of the cylin 
der, the filaments will be withdrawn from the 
furnace without particular division between them 
but in more or less regularity of alignment until 
the surface of the cylinder contains a requisite 
thickness of flaments. After the requisite thick 
neSS of filaments have been accumulated on a 
particular wheel, the filaments may be divided, as 
previously stated, and the mass of filaments with 
drawn and arranged in any desired insulating 
receptacle and, if desired, they may be inter 
twisted or braided to prevent entanglemen, or 
connected together in other forms to insure their 
proper relation within the margins of the insulat 
ing body. 
Therefore, the invention contemplates the 

method of Spinning glass flaments consisting in 
providing a furnace in which glass particles are 
melted to a proper consistency, the initial with 
drawal from the furnace of a plurality of fila 
ment ends, and the attachment of these filament 
ends to the surface of a wheel, followed by the 
Continuous rotation of the wheel to draw a glass 
filament from each of the openings of the furnace 
utilized, and to continue the rotation of the wheel 
until the filaments have accumulated thereon 
to the depth desired for that use of the flament 
contemplated. The special use in dividing the 
flaments in spaced groups as initially described 
is of importance in creating the particular type 
of insulating body desired, though it is to be 
understood that while this is a desirable charac 
teristic of the present invention, such invention 
either in method of apparatus is not limited to 
the provision on the surface of the wheel of any 
means for dividing the filaments, nor to the use 
of Such flaments when separated from the wheel 
in connection with a body of a particular type. 
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Thus the invention contemplates broadly a , 
method of spinning glass in continuous flament 
form, as well as a more specific method of divid 
ing the spun filaments in group relation for a 
particular purpose. 
A modified form of electrically heated furnace 

is shown in Figures 7, wherein 26 represents a 

125 

refractory body of appropriate size formed with 18 
a vertical opening 27 in which there is arranged 
a refractory lining 28. The opening 27 does not 
extend entirely through the body 26, and on the 
bottom or base of such opening and rising above 
the same is arranged a wall 29, the side portions 
of which are in spaced relation to the lining 28, 
and the upper portion of which presents rounded 
or downwardly divergent areasin both directions 
from the vertical median line of the opening 27. 
The wall 29 constitutes or defines in the space : 
enclosed within said wall the heater or furnace, 
there being in the particular figure referred to a 
plurality of electric heating elements 30 of the 
resistance type. 
A material receiving chamber is formed with , 

in the opening 27 and above the furnace by a 
cylindirical body 31 having a diameter less than 
tast of the refractory lining 28. This material 
ieceiving chamber is supported at its lower end 

135 

directly on the furnace wall 29, and by reason 10 



4. 
of its inferior diameter provides an annular space 
32 between it and the refractory lining 28. The 
upper end of the material receiving chamber 3 
extends slightly above the upper end of the body 

is 1 and has an outstanding flange 33 which over 
lies the upper end of the refractory lining 28 to 
provide an atmospheric opening 34 to the space 
32. 

10 

20 

The lower edge of the body 31, that is, the edge 
resting upon the furnace wall 29, is formed with 
a series of openings 35 to establish communica 
tion between the interior of the material receiv 
ing body 31 and the space 32. Of course, the 
molten material flows through these openings 35 
and they may be formed as a series of openings 
ranging successively throughout the lower edge 
of the material receiving body 3 or such lower 
edge of the body may be formed with an elon 
gated slot extending Substantially throughout the 
whole length of the body, with end portions rest 
ing on the furnace wall to maintain the slot in 

25 

30 

35 

40 

50 

55 

open relation at all times. 
The refractory body laterally of the furnace 

wall 29 and beyond the refractory lining 28 is 
formed with outlet openings 36, the lower Wall 
of which is downWardly convergent, as at 37, and 
in the refractory lining 28 about centrally of the 
vertical dimension of the inner end of the open 
ing 36 there are formed a series of minute open 
ings 38 extending in longitudinal succession and 
providing access to the molten metal space 32 for 
the initial withdrawal of the spun glass or other 
type of filament, as described in connection with 
the previously noted type of furnace. The lat 
eral flange 33 of the material receiving body 31 
is designed to receive a capstone 39 which closes 
the upper end of the material receiving body. 
Of course, if the furnace is designed for single 

use, there will be provided but a single opening 
36 on One side wall. If the furnace is intended 
for double use, this opening 36 will be duplicated 
On opposite sides, as indicated in Figure 7. 

Figure 8 is identical with the construction 
shown in Figure 7, except that the heating ele 
ment, here indicated at 40, is shown as a burner 
for use with gas, oil or other fuel. In this re 
spect, the furnace shown in Figure 8 differs from 
that shown in Figure 7, the details being other 
wise the same and indicated by the same refer 
ence characters. Through these modified forms 
of furnace it is, of course, understood that elec 
tric power or fuel heat may be utilized in melting 
the material to be spun into filaments. 

It is understood that the raw material is de 
livered into the material receiving body 31 and 
brought to a proper molten condition by the heat 
of the furnace, either electrically or fuel heated, 

... the molten material flowing through the openings 

60 

65 

or slots 35 into the molten material space 32, thus 
providing a supply of material adjacent the open 
ings 38 for Withdra Wing, as described in connec 
tion with the previously indicated furnace. 

It is to be understood that while the present 
apparatus is described as designed more partic 
ularly for use with glass, any known or other 
material which may, under the action of heat, be 
brought to a condition permitting it to be drawn 
out into filament form may readily be used in 
place of glass. In the use of glass, however, the 
material ordinarily used is waste material made 
up of broken glass bottles and other glass parts, 
for which waste there is little demand and which 
naturally exists in large volumes. Of course, the 
invention contemplates any grade of material, 
though, as stated, is particularly adapted for the. 

1,950,219 
handling of the waste broken material referred to. 

I claim:- 
1. An apparatus for the production of spun 

glass flaments or similar material of long fibres 
including a plurality of rotating elements, means . 
for independently rotating Said elements, a fur 
nace to receive the glass to be melted, means in 
the furnace for melting the glass, said furnace 
being formed in One Wall with filament openings, 
the initial flaments being withdrawn through 
said openings manually and connected to one of 
the rotating elements for subsequent continua 
tion of filament withdrawal and the collection of 
filaments on the element as the latter is rotated, 
the furnace being adapted for bodily movement 
to be arranged for successive couperation with 
the respective rotating elements. 

2. A method of simultaneously producing a 
plurality of completely segregated, rope-like 
masses of spun glass filaments, consisting in 
providing a molten mass of material, withdraw 
ing a plurality of filaments from said mass, ac 
cumulating a Series of wholly segregated masses 
of filaments, each made up from a single fla 
ment from the molten mass and in the form of 100 
an endless body, and dividing said bodies simul 
taneously to present wholly segregated, inde 
pendent, rope-like bodies, each made up of a 
plurality of glass filaments. 

3. An apparatus for the production of spun 
glass filaments, including a furnace in which 
the material has been melted, filament openings 
formed in the furnace, each of the openings be 
ing formed to permit the passage therethrough 
of a filament from the melted material, a single 
rotating element in advance of the furnace 

105 

110 

formed to present endless spaced channels rotat 
ing in a plane in alignment with the filament 
Openings, said channels serving to withdraw a 
plurality of flaments simultaneously from the 
furnace and arrange the filament in an endless 
maSS of increasing thickness during the rota 
tion of the element, said channels further main 
taining complete Segregation of each mass of 
filaments, whereby to draw from a single fur 
nace a plurality of endless, completely segregated 
bodies, each made up of a single filament. 

4. An apparatus for the production of spun 
glass filaments, including a furnace in which 
the material has been melted, filament openings 125 
formed in the furnace, each of the openings be 
ing formed to permit the passage therethrough 
of a filament from the melted material, a single 
rotating element in advance of the furnace 
formed to present endless spaced channels ro- 180 
tating in a plane in alignment with the filliament 
Openings, said channels serving to withdraw a 
plurality of filaments simultaneously from the 
furnace and arrange the filaments in an endless 
maSS of increasing thickness during the rota- 85 
tion of the element, said channels further main 
taining complete segregation of each mass of 
filaments, whereby to draw from a single fur 
nace a plurality of endless, completely segregated 
bodies, each made up of a single filament, said 140 
rotating element being formed with a groove 
transverse and Opening through all of the chan 
nels to permit of the simultaneous separation 
of all masses of flaments in the channels and 
to permit withdrawal of Said masses from the 145 
rotating element, the channels in the element . 
serving to maintain complete segregation of the 
filament bodies during such withdrawal. 
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