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1. 

3,544,414 
APPARATUS FOR PRODUCING A F BROUS MAT 
Allen L. Simison, Newark, Ohio, assignor to Owens 

Corning Fiberglas Corporation, a corporation of Dela 
Ware 

Original application July 15, 1965, Ser. No. 472,100, now 
Patent No. 3,381,069, dated Apr. 30, 1968. Divided 
and this application Dec. 6, 1967, Ser. No. 708,462 

Int, C1, B295/00, B32b 5/00 
U.S. C. 156 369 6 Claims 

ABSTRACT OF THE DISCLOSURE 
Apparatus for making a fibrous mat from waste gather 

ings of fibers including a toothed cylinder from the top 
of which fibers are discharged horizontally, a blower di 
recting a stream of air in merging relation with the fibers, 
a generally horizontal guiding spout through which the 
combined air stream and fibers pass, binder atomizing 
nozzles beyond the spout, a foraminous conveyor for re 
ceiving the fibers and intermixed binder particles, and a 
hood through which the conveyor travels. 

This is a division of applicant's copending application, 
Ser. No. 472,100, filed July 15, 1965, now Pat. No. 
3,381,069. 

This invention relates to an apparatus for producing a 
fibrous mat. While the invention is particularly concerned 
with the production of relatively thick bonded mats of 
fibrous glass, it is also applicable to forming thin felted 
structures and mats composed of other fibers both natural 
and synthetic, or a combination of various fibers. 
An outstanding characteristic which this invention con 

tributes to the products thereof is thorough and uniform 
integration, derived from the fine and effective distribu 
tion of the binder particles through the body of fibers. 
This feature is of high value in many forms of blankets 
and boards for heat and sound insulation, cushioning, 
padding and filtering. The range of specific uses for the 
products include roofing insulation; duct lining; insulating 
automobiles, trucks, trailers, and railroad cars; mattresses; 
and blanketing of concrete during curing. 
The practice of the invention has been found highly 

useful in producting bonded mats from a blend of re 
processed fibrous glass including strands originally in 
tended for textile processing and trimmings and rejected 
material from various fibrous glass mat forming opera 
tions. 

In order to present the invention in a more concise and 
more easily understood manner this disclosure will be 
directed principally to the practice of the invention in 
connection with the employment of fibrous glass stock. 
The main object of this invention is to provide an 

apparatus for producing an improved bonded fibrous mat. 
A further object is a method and apparatus for re 

fiberizing fibrous bodies and forming a mat therefrom, 
and economically and efficiently dispersing binder par 
ticles among the fibers of the mat. 
More particularly an object of the invention is to pro 

duce an air-borne stream of fibers from fibrous material 
and to introduce into the stream of fibers finely atomized 
air-borne binder particles in a liquid carrier. 

Another object of the invention is to form a wide, 
Smooth surfaced, fibrous mat of uniform thickness and 
density. 
A still further object is to effectively and uniformly 

combine a mixture of different fibrous components in a 
fibrous mat after first fiberizing such components. 

These and other objects of the invention have been 
attained in one mode of practicing the invention by mix 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

O 

2 
ing and fiberizing reject fibrous glass strands and trim 
mings and other waste or excess portions of fibrous glass 
mats, by creating a generally horizontally, directed air 
borne stream of such regenerated fibers, dispersing binder 
particles through the stream by projecting such particles 
in a liquid carrier against the upper and lower sides of 
the stream, collecting the fibers and binder particles in 
intermingled relation on a foraminous conveyor in mat 
form, compressing the mat, and setting the binder to 
integrate the mat. 

In the processing of such scrap material in practicing 
my invention the fibrous glass strands are removed from 
the cylindrical holders on which they are originally pack 
aged for textile use by splitting the body of strands with 
a knife. The bulk strands are then fed through a chopper 
and cut to an average length of one and one-half inches. 
If the water size ordinarily applied to textile strands has 
not dried, heat is then applied to the chopped strands. 
The chopped strands are subsequently delivered at a weight 
controlled rate to a raw material conveyor by a picker 
feeder. 
A similar picker feeder adds a weight controlled pro 

portion of the admix of waste fibrous glass mat material 
to the cut strands on the conveyor. The mat material may 
in one instance constitute thirty percent of the full batch. 
The combined components are mixed and further 

shredded by being passed through a picker from which 
the batch is delivered through an air duct to the feeder 
of a garnett machine. The toothed cylinders and worker 
rolls of this machine separate, straighten and arrange the 
fibers uniformly in a loose progressing web. This web is 
disintegrated in being discharged through a guiding spout 
from the garnett machine in an air stream and the fibers 
are air borne as a spreading cloud. 
As this stream of fibers is directed horizontally into the 

mat forming hood over a foraminous fiber receiving con 
veyor, series of atomizing nozzles above and below the 
stream project air-borne liquid binder particles thereinto. 
The fibers with the binder particles intermixed there 

with fall within the chamber through gravitation and as 
influenced by a downWard air draft drawn down through 
the foraminous conveyor, and settle on the conveyor which 
is traveling in line with the discharge path of the fibers. 
The fibers with the binder particles precipitated there 

on accumulate in a low density pack in a thickness de 
pending upon various factors including the speed of the 
conveyor and which is generally established in a range 
between six and eight inches. 
The pack is carried into a curing oven between conveyor 

flights which compress the pack to the thickness desired 
in the final mat product which is usually between one and 
three inches. With the pack so compressed the binder is 
cured to permanently establish the flexibility, thickness 
and density of the product. 
On leaving the oven the mat is cut lengthwise into de 

sired widths and the edges trimmed. The action of a cross 
chopping knife determines the length of the individual 
mats which are then rolled up on a mandrel for storage, 
further processing or shipment. 
The apparatus of this invention while generally follow 

ing the outlined procedure involve considerable variations 
therefrom and is mainly concerned with improved appara 
tus associated with the entry and reception of the fibers 
and binder particles in the forming chambers. Accordingly, 
the following description and the accompanying drawings 
are directed largely to this stage in the formation of such 
bonded mats. 

In FIG. 1 of the drawings the outlet end of a garnet 
machine and the entering end of an associated forming 
hood are shown in side elevation; 

FIG. 2 is a plan view of the apparatus of FIG. 1; 
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FIG. 3 is an enlarged side elevation largely in section 

of the fiber discharging portion of the garnet machine of 
FIGS. 1 and 2, as viewed from the opposite side thereof; 

FIG. 4 is a side elevation on a reduced scale of the 
outlet end of the garnet machine and the main section of 
the forming hood; and 

FIG. 5 is a plan view of the apparatus of FIG. 4. 
Referring to the drawings in more detail, the outlet end 

of the garnet machine 11 is supported upon a base 10. A 
low speed doffer cylinder 12 removes the web of worked 
fibers from the first main cylinder (not illustrated) of the 
garnet machine. For producing a fibrous mat with an 
effective width of eight feet the garnet machine here uti 
lized forms a web six feet in width. 
The small stripper roll 16 cooperates in the transfer of 

the web from the doffer cylinder 12 to the final high speed 
main cylinder 14, while relatively slow worker roll 17 
combs the fibers of the web before the web is propelled 
from the cylinder 14 into the path of the air blast from 
the elongated common outlet 19 of adjacent air spouts 18. 
In this particular embodiment the cylinder 14 is thirty 
inches in diameter and is driven at an r.p.m. of 1100. The 
web is accordingly carried by this cylinder at a linear 
speed of about 8600 feet per minute. 
There are one hundred teeth per square inch of surface 

area of the cylinder 14. Each tooth would carry a single 
fiber under optimum conditions. A very satisfactory sep 
aration or spread of the fibers over the teeth is secured 
and the thin resulting web with air propelled by the teeth 
is discharged at high velocity into the slower air blast 
from spouts 18. 
As may be better noted in FIG. 3 there is an open area 

23 above a top portion of the cylinder 14 into which the 
web of fibers is thrust. The web in disintegrated form then 
travels through the guiding spout 20. The top wall 21 of 
the spout may be positioned to establish the desired height 
of the air channel therethrough. 

For the purpose of eliminating hang-up of fibers at the 
beginning edge of the lower wall of the guiding spout 20 
a small two inch roller 24 is mounted adjacent thereto. 
This may be forcibly rotated as indicated by the arrow 
thereon at a speed for instance of 100 rp.m. However, 
freely mounted it has been found to rotate under the ac 
tion of the air stream thereover and to thus satisfactorily 
fulfill its function. m 
The guiding spout 20 is preferably composed of "Lu 

cite,” an acrylic plastic produced by the E. I. du Pont 
Company or of other electrical insulating material. Be 
cause of electrical charges apparently accumulated on the 
glass fibers during their travel through the garnet machine 
the fibers have been found to collect on metal walls of such 
a spout. The insulating character of "Lucite' overcomes 
this attraction and surfaces thereof remain clean of fibers. 
The guiding spout 20 in the present embodiment is di 
mensioned to provide an air passage therethrough approxi 
mately two inches high, six feet wide and two feet long. 
The air in an estimated volume of forty-five hundred cubic 
feet per minute flows through spout 20 at a velocity of 
forty-five hundred feet per minute. 

From the comparatively restricted passage through the 
guiding spout 20 the air borne stream of fibers is directed 
into the expanding spout 27 which is also composed of 
"Lucite' for reduction of electrostatic attraction. A con 
siderable volume of additional air is drawn therein from 
the spacing between the spouts. Upper and lower louvres 
29 and 30 at the outlet of the spout 27 are set to constrict 
and direct the air borne stream of fibers in a path found 
most effective in propelling the fibers into the forming 
hood 34. The passage through the expanding spout 27 is 
six inches high, six and one half feet wide, and four feet 
long. The larger cross sectional area of spout 27 permits 
the volume of air to be greatly expanded by induction 
with some decrease in the velocity of the air stream as 
projected from spout 20. 
As the cloud of fibers 32 travels into the forming hood 
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34 particles of binder 33 are directed thereinto from air 
atomizing nozzles 40 set in aligned series of sixteen nozzles 
both above and below the patch of the fibers and spaced 
from twelve to fifteen inches therefrom. Air is delivered 
to the nozzles through lines. 41 while the binder solution 
reaches the nozzle through lines 42 from metering pumps 
44. Valves 45 in the binder lines provide shut-off means 
in case all of the nozzles are not required. 
Through the number and close array of the atomizing 

nozzles which may be spaced little more than four inches 
apart the binder through each nozzle is reduced to an 
amount that may be thoroughly and finely atomized. With 
the metered control this provides very uniform and effec 
tive dispersion of the binder particles among the fibers. 
The small size of the particles in combination with the 
volume of air into which they are projected effects rapid 
evaporation of the liquid vehicle or carrier of the basic 
binder material. So little moisture (in case the vehicle in 
water) is retained on the deposited particles that no heat 
for drying is required prior to the final setting of the 
binder. 
The fine atomization of the binder solution results in 

the binder particles averaging only ten microns in diameter 
with very few reaching a diameter of one hundred microns. 
A preferred binder composition is a ten percent phenol 

formaldehyde water solution with the resin in 'A' state 
of polymerization. This may be introduced by the atomiz 
ing nozzles at a rate supplying a residual binder compon 
ent of fifteen percent of the total weight of the final mat 
product. Under a comparatively high production schedule 
approximately six ounces of the water suspension of binder 
per minute is then atomized by each nozzle. However, 
more or less binder may be utilized according to the degree 
of stiffness and integrity desired in the final product. Many 
other binder materials of natural or synthetic origin may 
of course be utilized in place of the specific presently pre 
ferred resin. 
The fine binder particles entered and spread through the 

flowing stream of air and fibers. The high volume of air 
including that directly from spout 27 and that induced 
into immediate joinder therewith adjacent the outlet of 
spout 27 probably exceeds twenty thousand cubic feet of 
airper minute. Dispersed evenly through this mass of air, 
constituting approximately only part of volume to three 
hundred thousand parts of air are the glass fibers, mostly 
as individual fibers in spaced relation, but also in small 
clumps rarely containing as many as fifty fibers. The dis 
persion however, of the fibers and tiny binder droplets 
in the air is so thorough that each cubic inch of air will 
usually contain about twenty five or more fibers and 
roughly two hundred droplets of binder. Eventual contact 
and adhesive of binder particles to substantially all of 
the fibers is thus assured. No appreciable number of 
clumps of the fibers are of such a size to prevent an ef 
fective deposit of binder therethrough even though the 
power of moist binder particles to penetrate into fiber 
clumps is very limited. 
The fibers 32 with the intermingled particles of binder 

are drawn down upon the nine foot wide conveyor 36 by 
60 gravity and the downward flow of air through the con 

veyor into the suction chamber 38. Groups of lateral air 
ducts 39, 49, 51 and 53 provide paths for air drawn from 
the chamber 38 by suitable air blowers into the common 
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air plenum 54. Through adjustment of dampers 37 in the 
air ducts the air suction may be varied along the cham 
ber 38, 
Air flow into the forming hood 34 is derived from the 

air from spouts 18 greatly augmented by air projected 
from the peripheral surface of cylinder 14, extra air 
induced into the second guiding spout 27, to a minor 
extent from the atomizing air from nozzles 40, and majorly 
from air entering the open face of the forming hood. Ad 
ditional air moves into the forming hood through open 
ings 58 in the ceiling panel 59 of the forming hood and 
through openings 55 above side panels 56 of the hood. 
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Further sections of the forming hood are closed by top 
panels 60 and side panels 62. 
The velocity of the air borne stream of fibers 32 from 

the outlet of spout 27, estimated to approach 4000 feet 
per minute in a possible volume of 15,000 cubic feet, in 
duces a flow of a large volume of surrounding air into 
the open face of the forming hood which is spaced above 
two feet from the spout outlet. This added air while 
slowing and somewhat expanding the fiber movement helps 
bring the fibers and binder particles down upon the con 
veyor as such added air moves downwardly in response 
to the air suction. This suction of air into the chamber 
38 below the conveyor is at such negative pressure and 
in sufficient volume to rapidly draw the main mass of 
fibers down upon the first portion of the conveyor surface. 
The closed sides of the hood along the borders of the 

fiber stream as well as the suction at the edges of the 
conveyor spreads the deposit of fibers and binder particles 
across the conveyor. The air passes down through the 
screen conveyor which in effect thus filters the fibers from 
the air. The fibers in turn serve as a filtering body for the 
binderparticles intermingled therewith. 

Eddies of air in the upper region of the hood are cur 
tailed by air movement through top openings 57 and 58 
and side openings 55. In this embodiment the thirty foot 
long forming hood 34 extends four feet above the surface 
of the conveyor 36 and is approximately as wide as the 
nine foot width of the conveyor. The openings 57 and 58 
in the fore part of the top of the forming hood are five 
fee long and three feet wide while the openings 55 above 
the side panels 56 are ten feet long and one foot wide. 
The top and sides of the hood are otherwise closed up 
to the discharge end of the hood. 
From the forming hood 34 the mat of fibers and binder 

particles is transported through a curing oven of con 
ventional design. The mat is there compressed to the de 
sired thickness (unlikely to exceed three inches) and den 
sity (as high as ten pounds per cubic foot but usually 
below three pounds) between opposed flights of upper and 
lower converys while air heated to 350 F. is driven 
through the foraminous conveyor flights and the com 
pressed mat to cure the binder particles and thus integrate 
and set the mat in the selected thickness and density. 

After being thus cured that mat moves through edge 
trimmers, longitudinal slitters, and cross cutting devices 
to form units of desired widths and lengths. In the pres 
ent example a mat eight feet wide remains after the 
edge trimming operation and is slit in half to form four 
foot rolls wound on stocking mandrels. The edge trim 
mings are salvaged and added to the raw material to 
be subsequently processed. 

Because of the fine atomization of the binder and 
thorough and uniform dispersion of the particles through 
the fibrous stock, the final products have unusual integrity 
and homogeneous characteristics. While different propor 
tions of the binder may be utilized depending upon the 
degree of strength and rigidity required, because of its 
original liquid nature and its even distribution a mini 
mum amount is effective and is highly economical. This 
superior performance is especially valuable where a mix 
ture of fibers of different lengths and sizes is involved 
as in the processing with which this invention is par 
ticularly concerned. 
The principal features which contribute to the suc 

cess of this invention include the spout means for di 
recting and expanding the high velocity air borne stream 
of fibers, the discharge of the fibers through an open 
area before they enter the forming hood, the projection 
of atomized liquid binder upon opposite sides of the 
planar stream of fibers in the open area, the metered 
supply of the binder to a high number of closely ar 
ranged nozzles, and the controlled air flow into the open 
face of the hood and through openings in the sides and 
top thereof down through the foraminous conveyor. 

Having thus described my invention in detail with re 
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6 
spect to one mode of practice thereof, it will be under 
stood that obvious substitutions and variations in the 
materials and structures set forth may be made without 
departing from the spirit of the invention and the scope 
of the following claims: 

I claim: 
1. Apparatus for producing a fibrous mat from gath 

erings of fibers which includes apparatus for combing 
and separating the fibers of gatherings, a generally en 
closed rotating toothed cylinder receiving the separated 
fibers and propelling them in a high velocity stream gen 
erally tangential to the upper side of the cylinder and 
from an open area above the cylinder, means terminat 
ing at the upper side of the cylinder and directing a 
blast of air at lower velocity into merging relation with 
the stream of fibers, spout means directing the com 
bined stream of air and fibers in a generally horizontal 
path, said spout means being of expanded capacity at 
its outlet portion to enlarge the cross area of the com 
bined stream, means directing fine binder particles into 
the combined stream after the discharge thereof from 
the spout means, a foraminous conveyor and means 
drawing the combined stream of air, fibers and binder 
down upon the conveyor. 

2. Apparatus for producing a fibrous mat from gath 
erings of fibers which includes apparatus for combing 
and separating the fibers of gatherings, a rotating toothed 
cylinder receiving the separated fibers and propelling 
them in a high velocity stream generally tangential to 
the upper side of the cylinder, means directing a blast 
of air at lower velocity into merging relations with the 
stream of fibers, spout means directing the combined 
stream of air and fibers in a generally horizontal path 
with the bottom edge of the entrance of the spout means 
approaching close to the peripheral surface of the cyl 
inder, a rotatable roller mounted between said edge and 
said peripheral surface, said spout means being of ex 
panded capacity at its outet portion to enlarge the cross 
area of the combined stream, means directing fine binder 
particles into the combined stream after the discharge 
thereof from the spout means, a foraminous conveyor 
and means drawing the combined stream of air, fibers 
and binder down upon the conveyor. 

3. Apparatus for producing a fibrous mat which in 
cludes means for directing an air borne stream of fibers 
in a horizontal path, a primary guiding spout through 
which the stream of fibers is directed, said primary spout 
being elongated laterally and vertically restricted, a sec 
ondary guiding spout extending horizontally from the 
outlet of the primary spout, said secondary spout being 
as wide as the primary spout and being at least twice 
as thick vertically as the primary spout, means provid 
ing a comparatively open area beyond the outlet of 
the secondary spout, and a receiving surface for the 
fibers discharged from the secondary spout positioned 
below and extending forwardly from the secondary spout, 
said primary spout being approximately two inches in 
height and the secondary spout about six inches in height. 

4. Apparatus for producing a fibrous mat which in 
cludes means for projecting a flat air borne stream of 
fibers in a horizontal path, a guiding spout through which 
the stream of fibers is horizontally directed, said spout 
being vertically widened at its outlet portion to verti 
cally expand and lower the velocity of said stream, 
means providing a comparatively open area beyond the 
outlet of the spout, a foraminous surface below the 
outlet of the spout for receiving the fibers discharged 
from the spout, a hood enclosing said surface, atomiz 
ing nozzles adjacent the outlet of the spout immedi 
ately in front of the entrance of the hood for discharg 
ing particles of binder into the stream of fibers, and 
there is a metering pump delivering a binder material 
in a liquid carrier to each nozzle. 

5. Apparatus for producing a fibrous mat which in 
cludes means for projecting a flat air borne stream of 
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fibers in a horizontal path, a guiding spout through which 
the stream of fibers is horizontally directed, said spout 
being vertically widened at its outlet portion to verti 
cally expand and lower the velocity of said stream, 
means providing a comparatively open area beyond the 
outlet of the spout, and a foraminous surface below the 
outlet of the spout for receiving the fibers discharged 
from the spout, a hood enclosing said surface, and 
atomizing nozzles adjacent the outlet of the spout im 
mediately in front of the entrance of the hood for dis 
charging particles of binder into the stream of fibers, 
said nozzles being spaced on the average no more than 
five inches apart in two series, one above and one be 
low the outlet of the spout. 

6. Apparatus for producing a bonded fibrous mat 
which includes a horizontally directed guiding spout, 
means for delivering a high velocity air borne stream 
of fibers into said spout, means discharging binder par 
ticles downwardly and upwardly into the stream of fibers 
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out from the upper and lower edges of the spout for 
modifying the direction of flow of the fibers therefrom, 
and a receiving surface upon which the fibers and binder 
particles are collected in mat form. 

References Cited 
UNITED STATES PATENTS 

2,996,102 8/1961 Schuller ------------ 264-91 
3,076,236 2/1963 Labino ------------ 156 369 
3,081,207 3/1963 Fox -------------- 264-121 

FOREIGN PATENTS 
517,597 10/1955 Canada. 
634,668 1/1962 Canada. 

SAMUEL FEINBERG, Primary Examiner 
U.S. C. X.R. 

issuing from said spout, adjustable louvres extending 20 264-91, 121 


