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(59 METHOD AND APPARATUS FOR DISTRIBUTION OF
GLASS FIBERS ' '

(7D We, JoHNS-MANVILLE CORPORA-
TION, a corporation organized under the laws
of the State of New York, United States of
America, having a place of business at Ken-
Caryl Ranch, Jefferson County, Colorado,
mailing address P.O. Box 5723, Denver,
Colorado 80217, United States of America, do
hereby declare the invention, for which we
pray that a patent may be granted to us, and
the method by which it is to be performed, to
be particularly described in and by the
following statement:—

This invention pertains to the production
of mats of glass fibers. In a conventional
manner continuous primary filaments of
glass are fed into an intensely hot, high speed
gaseous blast which attenuates the glass into
fine fibers. A battery of burners is utilized to
produce the generally horizontal blasts, and
the gaseous streams of fibers are conducted
via forming tubes to be discharged onto a
moving foraminous collection surface. Gen-
erally, as shown in Canadian Paterit 980,969,
a common forming tube is employed al-
though, as disclosed in U.S. Patent 3,076,236,
a battery of fixedly mounted forming tubes
can be utilized to deliver fibers into the region
of the collection surface. On each side of the
forming tube, adjacent the discharge end, is
located a high pressure binder header having
a plurality of stationary, longitudinally
extending atomizing nozzles. Binder flow to
each of the nozzles is individually controlled
by suitable valve means. In operation the
nozzles cause the binder solution to be ato-
mized into a cloud of mist through which the
fibrous stream passes. In seeking an even dis-
tribution of binder in the resultant fiber glass
mat under the conventional method, indi-
vidual nozzles are selectively shut off or
turned on until an adequate spray pattern is
achieved, that is, until binder is evenly and
adequately dispersed onto the glass fibers.

Although the pot melt rate, pull roll speeds
and burner pressures of a typical fiber mat
producing apparatus may be uniformly set,
there is never actually complete uniformity of
fiber production across the machine hot-end
because of the inevitable fine but appreciable
distinctions between each of the fiber generat-

ing means. Another relevant machine charac-
teristic is shown by the fact that the stream of
high velocity gases and induced air has a
considerable amount of energy which causes
a high degree of turbulence within the forming
tube as well as channeling of the flow path
through the collection surface. One effect of
the complicated gaseous flow pattern and of
the variations in fiber generation across
the machine hot-end is that deposition of
glass fibers upon the moving collection surface
is not wniform.

Under prior methods, in order to assure
that manufacturing spemﬁcatxons are adhered
to and to curtail scrap losses, particularly
upon machine start-up and on change-over
from one product to another (having different
specifications), the undulating profile of a
non-uniform mat was leveled out by appro-
priate manipulation of the various operational
parameters. For example, burner pressures
were varied in an attempt to increase deposits
in the region of troughs and to decrease
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deposits upon the thicker regions of the mat.

‘This was a complex procedure since a change
in burner pressure at one burner, for example,

-a center burner, did not necessarlly impart a

corresponding mat thickness change at the
mat center, or at any predetermined location,
because of the change in velocity and direction
that were induced within the forming tube by
a change in burner pressure. Also illustrative
of the complexity of control techniques under
the prior art is the phenomenon by which, in
changing from one product to another of a
different density, uniform pressure changes
across the battery of burners would not
necessarily result in a second product having
a mat of uniform thickness. v
. Binder spray may also have an effect upon
the lay of the fibers in the formation of the
mat so that individual adjustment of the
binder nozzle valves often resulted in difficulty
in balancing the mat profile.

The aforementioned control methods have
proved to be imprecise and often haphazard,
and have been used with limited success only

by those machine operators who have,

through experience, developed the art of
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sures. Since a change in burner pressure
necessarily results in a change in fiber dia-
meter, the manipulation of burner pressures
always involved the risk of moving fiber
diameters out of specifications; the main-
tenance of a uniformity of fiber diameters
being of great concern in the manufacture of
fiber glass insulation and in particular in the
making of filtration media. Manipulation of
binder spray nozzles to achieve uniform fiber
distribution impaired uniformity of binder
distribution in the resultant mat.

Whenever there is a region of non-uni-
formity present with the body of a filter medi-
um, whether due to varitions in the density of
material, fiber diameter or percentage of

binder, the effective life and performance of

the filter is sharply curtailed. Thus the fiber
glass filter industry seeks to manufacture
products having uniform characteristics with-
in reasonably narrow tolerances.

The present invention relates to an im-

proved method and apparatus for producing a

fiberglass mat of substantially uniform density

and in one embodiment at substantially

increased rates.

According to one aspect of the present in-
vention we provide apparatus for producing a
mat of glass fibers comprising: a plurality of
laterally spaced fiber generators for producing
gaseous streams of fibers moving in a gener-
ally horizontal direction, a moving collection
surface located below said fiber generatorsand
moving in a direction normal to the alignment
of said generators, a plurality of stationary
conduits adjacent said fiber generators, each
of said stationary conduits having a generally
horizontal portion for conducing said gaseous
streams of fibers away from said generators
and a generally downwardly extending por-
tion for turning said gaseous streams of
fibers from said generally horizontal direction
and for directing said gaseous streams of
fibers toward said moving collection surface,
a corresponding number of ope-ended form-
ingtubes communicating with the downwardly
extending portions of said stationary con-
duits, the lower portions of said forming tubes
having ends opening toward said moving
collection surface, and means for mounting
said forming tubes so that said forming tubes
may be individually or collectively positioned
at various angular orientations in a plane
substantially perpendicular and transverse to
the direction of the movement of said collec-
tion surface.

According to another aspect of the present
invention we provide a method of producing
a mat of glass fibers comprising the steps of:
generating a plurality of gaseous streams of
fibers, conducting said gaseous streams in a
generally horizontal direction, conducting
and turning said gaseous streams from said
generally horizontal direction to a generally
downward direction towards a moving

collection surface, selectively and fixedly
diverting any one or more of said gaseous
streams out of parallelism with the other
streams to affect the collection pattern of said
fibers on said collection surface, and collecting
fibers from said gaseous streams on said
moving collection surface as 2 mat of fibers.

In one embodiment of the invention,
manoeuvrable forming tubes ane binder
nozzles are provided. In the operation of
apparatus according to the preferred embodi-
ments of the invention, a battery of fiber
generators discharges a gaseous stream of
fibers into a corresponding group of stationary
elbow shaped conduits, which turn the fiber
streams from a horizontal direction to be dis-
charged downwardly towards a moving col-
lection surface. Forming tubes are telescopi-
cally mounted over the downwardly sloped
portions of the conduits and each can be
moved in a pendulem-like fashion to the
left or right of the centre line of the stationary
conduit to be secured in one of various orien-
tations. Whenever there is a mat of uneven
thickness being produced, the forming tubes
can be individually maneuvered to direct the
deposition of fibers so as to fill the low regions
on the mat profile and to lessen the deposition
of fibers on the high regions, so that a satis-
factorily level mat-profile is quickly achieved.
In the operation of a fiber mat machine
according to the invention, a record is made
of the forming tube setting best for each of the
various fiber glass products produced on the
machine. Thus, on machine start-up of any
given product or change-over from one
product to another the forming tubes may be
adjusted to the appropriate predetermined
setting.

The telescopically mounted forming tubes,
as a group, may be mounted with their dis-
charge ends located at various selected dis-
tances above the collection surface. This
feature facilitates conversion of the machine
to produce mats for differing end uses. For
example, fiber glass insulation is generally
produced at higher pull rates and burner pres-
sures than fiber glass filter media and the
attendant heat dissipation factor generally
requires a shorter forming tube which readily
can be provided by apparatus embodying the
invention.

The fiber generators may be arranged in
two horizontally spaced apart lies with the
generators of the first line being laterally
staggered with respect to the generators of the
second line. Gaseous blasts from generators
of the first line issue in the direction of the
second line of generators, and vice versa. The
forming tubes and the lower portions of the
elbow shaped conduits associated with the
first line of burners interlay the forming tubes
and conduits associated with the second line
of burners. Forming tubes and conduits are
sufficiently narrow to provide for their
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accommodation in a single transversely
extending row within the width of the collec-
tion surface and also allow for the pendulem-
like and vertical movement described above.

A binder application system may be pro-
vided having binder headers extending longi-
tudinally along each side of the line of forming
tubes and also positioned in the spaces
between adjacent forming tubes. From each
binder header extends a plurality of valve
controlled means having nozzles disposed
adjacent the discharge ports of the forming
tubes for applying an atomized spray of
binder fromany angle or position necessary for
efficiently and effectively coating the fibers.
The flexibility of the binder application means
complements the adjustability of the forming
tubes and permits binder distribution to be
held uniform when forming tubes are rear-
ranged. Further, the universality of nozzle
positioning allows precise adjustments that
ensure a minimum of binder waste and uni-
formity of binder distribution upon the mat.

The invention will now be described by way
of example only with reference to the accom-
panying drawings, in which:

Fig. 1 is a view in perspective of a fiber mat
producing apparatus according to the inven-
tion;

Fig. 2 is a fragmentary view in front
elevation illustrating the forming tubes adap-
ted to be supported in different angular
orientations and vertical placements relative
to the collection surface;

Fig. 3 is a fragmentary view in elevation
taken from the left end of the apparatus as
shown in Fig. 1; and

Fig. 4 is a view in perspective of a modified
form of the apparatus shown in Fig. 1.

Fig. 5 is a fragmentary view in perspective
with parts broken away, illustrating a different
and preferred means for raising and lowering
forming tubes.

Referring to Fig. 1, relatively heavy primary
glass filaments “F” are produced in a tier of
aligned pots, not shown, and are fed into the
nips of pairs of pull-rools 11 rotating in
synchronized relation to attenuate the glass
filaments F. A plurality of burners 12 directs
hot gaseous blasts in a substantially horizon-
tal flight to further attenuate the filments F
into fine glass fibers. The gaseous blasts and
induced air and the fibers entrained therein
are conducted through fixedly mounted, elbow
shaped conduits 13. The conduits 13, which
are identical in configuration, turn the gaseous
streams from the horizontal plane down-
wardly toward a moving foraminous collec-
tion surface 14. A corresponding number of
forming tubes 15 telescopically fit over the
downwardly directed portions 13a and the
conduits 13.

As shown in Fig. 2 the forward facing wall
of each forming tube 15 has attached thereto
upper and lower mounting frames 16(a) and

16(b), respectively, located one above the
other in vertical alignment. Each mounting
frame 16(a) or 16(b) comprises a base plate 17
and a vertical, forwardly extending bracket
18. The brackets 18 have lower edges which
are generally horizontal and are adapted to
engage any of a number of notches 19 which
extend in discrete groupings along the upper
edge of a fixedly mounted rack 23. The form-
ing tubes 15 are supported and held stationary
by the engagement of the mounting frame
brackets 18 with selected ones of the notches
19.

A forming tube 15 can be disengged from its
mounting upon the rack 23 by being raised
upwardly to the extent that the lower edge of
the bracket 18 clears the top of the notches 19.
Because of the stationary downwardly sloped
portion 13a of the conduit 13, the upper
portion of the forming tube 15 will remain
relatively stationary and act as a pivot point to
allow the disengaged forming tube 15 to be
maneuvered in a pendulum-like fashion to the
left or right of the centerline of the fixed
conduit 13. The forming tube 15 then can be
locked into a different selected angular orien-
tation by being lowered so that the bracket
18 is seated into a different notch location on
the rack 23.

The fixed conduits 13 and the forming tubes
15 are rectangular in cross-section, and a
suitable material for their fabrication is 14-
gauge [.075 inch] 309 stainless steel. As may
best be illustrated by Fig. 1 the apertures of
the burners 12 have a rectangular configura-
tion which is elongated in a direction trans-
verse to the direction of movement of the
collection surface, and similarly orientated are
the corresponding blast recieving openings of
each stationary conduit. As the conduits 13
turn downwardly their rectangular cross-
sectional dimensions change to an elongation
extending in the direction of movenient of the
collection surface. The forming tubes 15 have
a configuration similar to the downward
extremity of the conduit 13. The exit end of
each forming tube 13 adjacent the collection
surface has a rectangular configuration with
the longer sides parallel to the direction of
movement of the collection surface. The
width of the exit end of the forming tubes is
sufficiently narrow to provide the spacing
between adjacent forming tubes to allow the
desired lateral shifting of the lower portion of
the forming tubes upon the mounting rack 23.
In the telescoping regions of the tubes and
conduits the clearance 50 between a tube 15
and conduit 13 should be at the most large
enough so as not to restrict the desired angu-
lar manipulations of the forming tubes.
Clearances 50 also allow ambient air to be
induced by the rapidly moving glass fiber
streams into the forming tubes and conse-
quently the glass fiber streams. The ambient
air aids in cooling the fibers so. that pre-
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curing of the subsequently added ‘binder is
reduced. : ' L
*As shown in Figs. 1 and 3, high pressure
binder headers 24 extend transversely across
the front and rear of the battery of forming
tubes 15. A plurality of fluid valves 25, in
parallel relationship, connects the binder
headers 24 to a corresponding number of
flexible high pressure hoses 26 which in turn
are connected to binder applying pipes 27(a)
or 27(b) and to binder atomizing nozzles 28.
Also extending on both sides of the battery of
forming tubes 15, in parallel spatial relation-
ship to the binder headers 24 and mounting
rack 23, are nozzle mounting shafts 30(a) and
30(b) which support binder pipe holders 31
upon the mounting shafts 30(a) and 30(b).
The pipes 27(a) and 27(b) slidably fit through
holes in the holders 31 and are clamped
therein by locking screws 32. o

There are two configurations of binder
applying piping as is shown in Fig. 3. One is
the straight piping 27(a) which is located -on
both sides of the forming tubes 15 and
mounted upon the mounting shafts 30(a).
The second style is a-90° angle piping 27(b)
located on one side of the forming tubes 15
and supported on the mounting shaft 30(b).
AsFigs. 1 and 2 show, the straight piping 27(a)
is generally disposed to have a mnozzle 28
adjacent the front and rear of each forming
tube 15. Although not visible in Figure 1, the
90° angle piping 27(b) is disposed in each of
‘the spaces between forming tubes as well as
at the outer side of each of the two end
forming tubes.

An additional feature of the forming tubes
15 is that their elevation above the collection
'surface 14 can be changed. A forming tube 15
may be adjusted into its lower configuration
as shown in Fig. 2 by diengaing the lower
mounting frame 16(b), tilting the forming tube
reatwardly so that the forward edge of the
bracket 18 clears the rearward edge of the
notched rack 23 and then lowering the tube so
that the bracket 18 of the upper mounting
frame 16(a) engages the rack 23 at the desired
notch location. L

" A different and preferred means for élteri:ng

the elevation of forming tubes 115 is disclosed
in Fig. 5. According to this modification, both
ends of the forming tube mounting rack 123
and the binder nozzle mounting shafts 30(a)
‘and 30(b) (not shown) are fixedly attached to
a common support member 143. A ‘threaded
bore formed in support member 143 at 141,
receives a threaded portion 131 of screw
mechanism 128. The lower end portion of
screw mechanism 128 is mounted for rotation
in thrust bearings 137 on structural member
135, and an upper smooth portion of screw
‘mechanism 128 is journaled for rotation in
structural member 129. The upper extremity
of screw mechanism 128 terminates in hand
crank 133. Rotation of hand crank 133 raises

or lowers. common support member 143.
Thus, by manipulation of screw mechanisms
128 located at each side of the production unit
the forming tubes as a unit, as well as the
binder application nozzles, may be adjustably
positioned at any elevation in the desirable
range of distances above the collection surface
- As shown in Fig. 4, at outer edge portions
of moving collection surface 14 are located
collection chamber sidewalls 125 having
surfaces extending vertically to an elevation of
approximately 10 feet ‘above the. collection
surface. Although only the sidewalls 125 are
illustrated in Fig. 4, it is to be understood that
the ends of the forming tubes are arranged to
discharge into forming chambers similar to
those described in Canadian Patent No.
980,969. The collection surface moves through
the forming chamber in the same manner as in
the Canadian Patent, and the collection of
fibers upon the collection surface is enhanced
by similar suction boxes. For optimal per-
formance, the lower, open ends of the forming
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tubes 115 are located approximately between

11 and 12 feet above the collection surface 14,
or from 14 inches to 26 inches above the
upper edges of collection chamber walls 125.

In operation. of the apparatus according to
the invention, the angular orientation of the
forming tubes 15, and thus the region below
the open ends of the tubes, on the moving
collection surface 14 at which the fibers are
deposited, can be varied by manipulation of
the forming tubes -as described above. In
bringing a -given product into specification,
the forming tubes 15 are appropriately mani=
pulated by the machine operator so that
fibers are uniformly distributed over a span
defining the width of the mat. The proper
forming tube notch settings for each product
to be produced on.the apparatus are noted
and thus machine start-up for any given
product and change-over from product to
product is greatly facilitated. o

It has been discovered that by adjusting the
elevations “and angular orientations of the
open ends of the forming tubes in the manner
herein afore-described, the blow back -or
splashing of fibers off the collection surface as
well as the undesirable accumulation of fibers
on collection chamber sidewalls are greatly
minimized.

In the operation of the binder application
system, binder solution is supplied under pres-
sure from an external source to the binder
headers 24. The binder solution is then fed
through the binder nozzle valves 25, the
flexible high pressure hoses 26 and then

‘through the straight and the 90° angle bindeér

‘applying pipes 27(a) and 27(b) to exit the
nozzles 28 in the form of an atomized mist:
By loosening and retightening. the 'clamp
screws 33 the angular orientation of the appli-
cation pipes 27(a) and 27(b) in the plane
normal to the mounting shafts 30(a) and 30(b)
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can be set. Also by loosening and retightening
the clamping screws 33, the application pipes
can be slid laterally along the mounting shafts
39(a) and 39(b) to be secured in the desired
location along the shafts. Thus the straight
binder applying pipes 27(a) are located in
their preferred position at the front and rear
of each forming tube 15 approximate the
center line of each forming tube. Similarly the
downwardly sloping portions of the 90° angle
applying pipes 27(b) preferably are located
between the forming tubes 15 and at the
outside of each end forming tube 15 so as to
be equidistant from the centerlines of the
discharging fibrous streams. By loosening
and retightening the locking screws 32, the
downwardly sloping portions of the 90° angle
pipes 27(b) preferably are located on both sides
of each forming tube approximate the lateral
centerline of the tubes. By loosening and
retightening the locking screws 32 the lengths
to which the straight applying pipes 27(a)
extend from the pipe holders 31 is adjusted.
Thus, in the above described manner, the
atomizing nozzles 28 may be located precisely
in the desired positions on four sides of each
of the exiting fibrous streams to achieve a
spray which will ensure the most efficient and
effective application of binder to the fibers.
As shown in Fig. 4, in a modified form of
the apparatus of Figures 1-3 the fiber
generators are located in two spaced apartrows
108, and 109. The aligned fiber generators of
row 108 and associated conduits 113 are
laterally staggered with respect to the fiber
generators of row 109 and the associated
conduits 114. Conduits 113 and 114 taper
from their wider blast receiving open ends to
provide downwardly extending portions 113(a)
and 114(a) having a narrower profile in the
direction transverse the collection surface. The
forming tubes 115 associated with both rows
of fiber generators, have frontal profiles su-
fliciently narrow so as to permit their align-
ment in a single row within the transverse
expanse of the collection surface. There are
spaces between adjacent forming tubes 115
sufficient to accommodate the apparatus of a
binder application system which is a modifica-
tion of the basic concept shown in Fig. 1.
This modification is described hereinafter.
The forming tubes 115 are adjustably moun-
ted in the novel manner as disclosed in the
embodiment of Fig. 1. The combination of
eleven fiber generators and associated ducting
shown in this modified form of the invention
has provided for an increase in the volume of
fibers by five-sixths over the volume of fibers
handled by the apparatus shown in Fig. 1
which results in a corresponding increase in
mat making capacity of the machine while at
the same time, because of the novel ability to
adjust the forming tubes, the ability to gener-
ate a uniform mat thickness and an improved
application of binder has been retained.

The binder application system shown in
Fig. 4 features spray nozzle assemblies 150
located in each of the spaces between forming
tubes as well as at the outer sides of each of
the two end forming tubes. Each nozzle
assembly 150 includes a pre-cure water
manifold 118 and a binder manifold 119 which
are vertically spaced apart in parallel relation-
ship. Water conduits 120 extend downwardly
from the water manifold 118 and pass
through binder manifold 119 and terminate in
water atomizing nozzles 121. Binder atomiz-
ing nozzles 122 extend downwardly from the
binder manifold 119. These nozzles alternate
with water nozzles 121 to provide a line of
nozzles which extend across the side of each
forming tube just below and adjacent the
lower end thereof. A high pressure pre-cure
water header 116 and a high pressure binder
header 117 extend transversely across the
battery of forming tubes. Flexible high pres-
sure hoses 127 connect each of the binder
manifolds 119 with the binder header 117,
Suitable support members (not shown)
connect the spray nozzle assemblies 150 with
a means for altering the elevation of forming
tubes 115 as disclosed in Fig. 5.

1t is to be understood that various modifi-
cation may be made in the shape, size and
arrangement of parts as well as the procedure
herein disclosed without departure from the
scope of the invention as defined in the
appended claims.

WHAT WE CLAIM IS:—

1. Apparatus for producing a mat of
glass fibers comprising: a plurality of laterally
spaced fiber generators for producing gaseous
streams of fibers moving in a generally hori-
zontal direction, a moving collection surface
located below said fiber generators and
moving in a direction normal to the align-
ment of said generators, a plurality of
stationary conduits adjacent said fiber gener-
ators, each of said stationary eonduits having
a generally horizontal portion for conducting
said gaseous streams of fibers away from said
generators and a generally downwardly
extending portion for turning said gaseous
streams of fibers from said generally hori-
zontal direction and for directing said gaseous
streams of fibers toward said moving collec-
tion surface, a corresponding number of open-
ended forming tubes communicating with the

‘downwardly extending portions of said

stationary conduits, the lower portions of
said forming tubes having ends opening to-
ward said moving collection surface, and
means for mounting said forming tubes so
that said forming tubes may be individually
or collectively positioned at various angular
orientations in a plane substantially per-
pendicular and transverse to the direction of
the movement of said collection surface.

2. Apparatus according to Claim 1
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wherein said forming tubes have upper por-
tions that are telescopically located over the
downwardly extending portions of said
stationary conduits. v

3. Apparatus according to Claim 1 or 2
wherein said mounting means comprises
brackets attached to a forward wall of each
forming tube, each of said brackets having a
generally horizontal lower edge, and a
stationary rack extending transverse to the
forming tubes having a plurality of upwardly
facing vertical slots adapted to be engaged by
the lower edge of each of said forming tube
brackets.

4. Apparatus according to Claim 1 or 2
including elevation means for mounting said
forming tubes to position the open ends of
said forming tubes at various distances
above said collection surface.

5. Apparatus according to Claim 4
wherein said elevation means positions the
open ends of said forming tubes 11 to 12 feet
above the collection surface.

6. Apparatus according to Claim 4 includ-
ing walls located on each side of the moving
collection surface that extend from the outer
edges of said collection surface proximate the
region of fiber deposition upon said surface to
an elevation of approximately 10 feet above
said collection surface, wherein the open ends
of said forming tubes are located approxi-
mately 14 to 26 inches above the upper
edges of said walls.

7. Apparatus according to Claim 4
wherein said elevation means comprises a
plurality of brackets attached in vertically
aligned tiers to the forward wall of each
forming tube, each bracket having a generally
horizontal lower edge, and a stationary rack
extending transverse to the forming tubes and
having a plurality of upwardly facing vertical

slots adapted to be engaged by the lower

edges of said forming tube brackets.

8. Apparatus according to Claim 4
wherein said stationary conduits and said
forming tubes have a rectangular cross-
section, the gaseous stream receiving ends of
said stationary conduits having a cross-section
that is elongated in a direction transverse to
the collection surface, said forming tubes and
the downwardly extending portions of the
stationary conduits having a cross-section
that is elongated in the direction of motion of
the collection surface.

9. Apparatus according to any one of
Claims 1-8, including a source of binder
solution under pressure connected with a
plurality of liquid atomising nozzles, at least
one of said nozzles being disposed proximate
each of the sides of said forming tubes, and

means for adjusting the location of said noz-
zles circumjacent the open ends of the form-
ing tubes. '

10. Apparatus according to any one of
Claims 1 to 9 wherein the inner extremity of
the upper portion of each forming tube is
spaced from the outer extremity of the down-
wardly extending portion of each stationary
conduit, whereby ambient air may be induced
into each forming tube by the gaseous stream
of fibers moving through each forming tube.

11. Apparatus according to any one of
Claims 1-10 wherein said fiber generators are
aligned in two horizontally spaced apart rows,
said generators of one row being laterally
staggered with respect to the generators of
the other row and wherein the gaseous streams
produced by one row of said generators are
initially generated in a direction opposite to
the direction in which the gaseous streams of
the other row are initially generated, said
downwardly extending portions of said con-
duits and the associated forming tubes being
positioned adjacent to each other to form a
single transversely extending row.

12. A method of producing a mat of glass
fibers comprising the steps of: generating a
plurality of gaseous streams of fibers, con-
ducting said gaseous streams in a generally
horizontal direction, conducting and turning
said gaseous streams from said generally
horizontal direction to a generally downward
direction towards a moving collection surface,
selectively and fixedly diverting any one or
more of said gaseous streams out of parallel-
ism with the other streams to affect the collec-
tion pattern of said fibers on said collection
surface, and collecting fibers from said gaseous
streams on said moving collection surface as a
mat of fibers.

13. A method of producing a mat of glass
fibers according to Claim 12 including the
steps of: atomising a binder solution into a
mist and adjustably distributing said mist in
said gaseous streams prior to collection of
fibers from said gaseous streams on said col-
lection surface.

14. A method of producing a mat of glass
fibers according to Claim 16 or 17 wherein
said gaseous streams of fibers are generated
from opposite sides of a transversely extend-
ing vertical plane, said gaseous streams being
generated in the direction of said plane, and
wherein said downward conduction of said
gaseous streams occurs within said vertical
plane.

15. Apparatus for producing a mat of
glass fibers, substantially as hereinbefore des-
cribed with reference to, and as shown in,
Figures 1-3, Figure 4 or Figures 1-3 when
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modified by Figure 5 of the accompanying LEWIS W. GOOLD & CO.,
drawings. Chartered Patent Agents,

16. A method of producing a mat of glass St. Martin’s House,
fibers, substantially as hereinbefore described Bull Ring,

with reference to Figures 1-3, Figure 4 or I
Figures 1-3 when modified by Figure 5 of the Birmingham BS5 SEY.
accompanying drawings. Agents for the Applicants.
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from which copies may be obtained. v
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