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This invention relates to a device for feeding fibrous 
elements in controlled amounts and at a uniform rate 
from a supply source to a unit for processing as in the 
manufacture of fibrous structures such as webs, mats, 
bats and the like, wherein the formation of satisfactory 
fibrous structures depends in part at least on t-he uniform 
ity of feed of the fibrous elements to the processing unit 
or the like. 

type described for feeding fibrous elements at a constant 
rate-may be adapted for use in other purposes.' 

It is an object of this invention to provide a device of 
the type described for feeding fibrous elements from a 
supply source at a uniform, rate which may be varied 
in a simple and eiiicient manner. ­ 

These and other objects and advantages of this in 
ventionwill hereinafter appear and for purposes of il 
lustration, but not of limitation, an embodiment of the 
invention is shown in ' the accompanying drawing­ in 
which 

Figure 1 is a schematic view 
features of this invention. 

Figure 2 is a schematic 'view showing additional de 
tails of the apparatus. 

­ Feeding of fibrous elements and the like at a uniform 
rate is desired for use in a number of processing tech 
niques such, for example, as in the manufacture of end 
less fibrous structures of the type described and claimed 
in my copending application Ser. No. 61,674, filed on 
November 23, 1948. Feeding of a uniform amount of 
such separated and discrete fibers from bulk storage has 
been diflicult to achieve and such feeding operations 
have been further complicated when employed for the 
delivery of separated fibrous elements in a ñuñîed con 
dition, particularly fibers whìch tend to cling together 
and mat on contact with one another. In the past, at 
tempts have been made to feed ñbrous elements of the 
type described at a uniform rate by utilization of the 
technique of fiberization at a uniform rate at the source. 
Nevertheless, uniform feed of ñbrous elements continues 
to remain as a problem because of the many variations 
that exist in the shape, in the character, in the quality 
or in the quantity of feed stock. In the attempt to over 
come the effect of such variables or feed rate, constant 
supervision is required in processing and even then, op 
timum conditions of fiber feed rate have not been 
achieved. 

In accordance with the practice of this invention, use 
is made of a device in which the fibrous elements are 
supplied onto a moving surface vin amounts to maintain 
fibrous elements on the surface in excess of thatcapable 
of being carried forwardly by the surface in amounts and 
at a rate desired for the feed with the result that the ex 
cess remains in a predetermined area on the moving sur 
face so as to insure adequate supply and means are pro 
vided in the area wherein the excess is carried for con 
trolling the amount of such excess material to the end 
that the ñbrous elements on the moving surface are of 

of apparatus embodying 
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’ constant speed by a variable speed motor 15. 

2 
suiiiciently uniform density and orientation as to enable 
measurement by volume to control feed rate. 

Referring now to the drawing, 10 indicates a moving 
surface in the form of an endless foraminous belt mov 
ing- constantly in one direction about horizontally dis 
posed rollers 12, 13 and 14 adapted to be driven at a 

The por 
tion of the foraminous surface upon which the described 
feeding operations at a controlled and uniform rate are 
achieved is arranged preferably at an upward incline in 
the direction of movement as illustrated in Figure 1 of 
the drawing. In the alternative, particularly when used 
in combination with a vacuum on the underside for with 
drawing air through the foraminous belt to hold the fi 
brous elements onto the moving surface, such conveyor 
belt or moving surface may be horizontally disposed. 
The upper iiight of the endless belt 10 runs between sta 
tionary vertically disposed side walls (not shown) which, 
with Vthe conveyor belt, defines a rectangularly shaped 
trough in which the moving belt represents the bottom 
wall movable in one direction between the stationary 
side ­walls. . 

Located in closely spaced relation above an upper 
portion of the foraminous belt 10 and extending cross 
wise from side wall to side wall is a measuring wheel 
'assembly 16 in the form of a drum 18 having a plural 
ity of pins or pickers 17 extending radially from the 
periphery thereof. The measuring wheel is adapted to 
be rotated by a belt` 19 which interconnects the wheel 
with a driving motor 20 for rotating the wheel to effect 
movement of the pins or pickers over the surface of the 
moving wall in a direction opposite the movement of 
the wall 10 as indicated by the arrows. The height of 
the measuring wheel and correspondingly, the spaced 
relation between the ends of the pins or pickers 17 and 
the upper Hight of the belt 10 may be selectively ad 
justed by turning movement of a sleeve 21 adapted ro 
tatably to engage, a hanger rod 22 from which the drum 
18 is rotatably suspended. By turning the sleeve 21 in 
one direction or the other, the spacing of the measur 
ing wheel may be adjusted relative to the belt for pro 
viding a predetermined spaced relation therebetween for 
controlling the thickness of the ribbon of fibrous ele 
ments permitted to pass with the belt between the walls 
beneath the rotating measuringwheel. While the spaced 
relation between the tips of the pins or pickers ofthe 
measuring wheel from the upper Hight of the .belt 10 
may be selectively varied, it is important to maintain a 
spaced relation which is less than the height of the side 
walls so that the measuring wheel may be adapted `to 
cooperate with the side walls to provide a layer of fibrous 
elements of uniform width crosswise of the belt for pas 
sage with the belt in feeding relation. . 1 
A housing 2,3 is provided over the upper flight of the 

belt from which the vertically adjustable measuring 
Wheel is suspended and which conforms in' length j and 
width to that of the> belt. The ends of the housing 
defining' the beginning and end of the top flight of the 
belt’ are substantially sealedY from the atmosphere by 
resilient aprons 24 and 25 secured to the lower end por-V 

and 27 respectively of the ‘ tions of the end walls 26 
housing. VThe resilient apron 24 bears against the surface 
of the belt while the resilient apron 25 rides over the 
surface of the layer of fibrous elements advanced in feed 
ing relation on the belt surface. 

Fibrous elements 28 are introduced into the housing 23 
onto a lower end portion of the belt 10V through .feed 
pipes 29. It will be understood that various deñbering, 
storage or ñber feeding means may be employed in con 
nection with the inlet conduit 29 for introducing fibrous 
elements into the housing 23. For this purpose, a über 
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feeder 29a is shown diagrammatically in the drawings. 
The illustrated feeder 29a is driven by a variable speed 
motor 29b to provide for adjustment of the rate at which 
fiber is fed through the conduit 29. A conventional or 
suitable speed control unit 29C is electrically connected to 
the motor .2f/ib. The fibrous elements introduced by flow 
ing down from the feed pipe 29 tend to collect in a fluffed 
aggregation on the surface of the belt in the region of its 
lowermost position within the housing. As the conveyor' 
belt or bottom wall of the housing carries the layer of col 
lected fibrous elements between the side walls forwardly 
with the belt, all of the fibrous elements at a level above 
the tips of the pins or pickers are displaced rearwardly 
upon engagement by the plurality of pins or pickers ex 
tending radially from the drum whereby the displaced 
fibers collect on top of the layer of fibers collected on 
the belt surface from the feed to form a mound in the 
area between the feed and the measuring wheel. Depend 
ing on the relative spaced relation of the pins or pickers 
above the surface of the beit, a layer 33 of ñbrous ele 
ments of predetermined thickness uniformly across the 
belt is allowed to continue up with the belt for delivery 
to further processing elements such as to a conveyor belt 
31 traveling in a transverse direction. The fibrous layer 
30 which passes beyond the measuring wheel may be 
removed from the belt as it turns about the roller i3 or 
such removal may be assisted as by a revolving kicker 
wheel 32 illustrated schematically in the drawing. 
The underside of the belt iti is also adapted to be sub 

stantially completely enclosed within a housing 33 in 
which subatmospheric conditions may be provided as by 
an exhaust fan 3d to create a suction of air through the 
foraminous belt for holding the layer of fibers firmly onto 
the surface of the belt itl as it travels forwardly. The 
utilization of such suction means maintained at a rela 
tively uniform level functions further to achieve uniform 
packing of the fibrous elements on the surface of the 
belt so that the volumetric means employed results in the 
feed of fibrous elements at a uniform and constant rate 
on a weight basis as well as on a volumetric basis. The 
aprons 66 and 67 which resiliently engage the lower 
ñights of the endless belt l@ adjacent the idler rollers 12 
and 13 prevent infiltration of such amounts of air into 
the lower housing 33 as might interfere with the with 
drawal of air in substantially uniform volumes through 
the foraminous belt. instead of making use of a lower 
and upper housing for enclosing the upper fiight of the 
belt upon which measurements for volume and fiber feed 
rate are achieved, use may be made of ductwork from 
which air may be exhausted, as in the manner described, 
with a suction box located against the underside of the 
foraminous belt in the area immediately below the meas 
uring wheel, as illustrated by the broken lines in Figure l. 
By way of modification for use in achieving a more 

exact control in the amount of fibrous material fed with 
a device of the type described, particularly when the 
fibrous elements constitute soft and fluffy materials em 
bodying springy characteristics, a second leveling wheel 
may be provided for use in cooperation with the measur 
ing wheel. The second wheel, as illustrated in the draw 
ing, may be in the form of a rotating drum 35 having a 
plurality of radially extending fingers 36 arranged about 
the periphery of the drum. Rotational movement in a 
direction corresponding to that of the measuring drum 
is imparted by direct connection to the measuring drum, 
as through a belt 69. When such auxiliary leveling 
wheel is employed, it has been found best to rotate the 
wheel at a higher peripheral speed than the measuring 

wheel 16. The described successive arrangement of leveling and 
metering elements makes it less likely that clots or other 
fibrous bundles will advance with the fibrous elements 
beyond the drums because those aggregates which suc 
ceed in passing beyond the measuring wheel will have 
suñîcient opportunity to expand before being confronted 
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by the second leveling element whereby such fibrous 
elements as extend above the predetermined level will 
be engaged by the pins thereof and returned stepwise 
downwardly along the belt. The leveling device operat 
ing in combination with the measuring device is intended 
further to function in a manner whereby the tips of the 
fingers or pickers which are adjusted to brush the Surface 
of the layer of ñbers operate to cause sufiicient displace 
ment of the fibrous elements for filling any indentations 
which might exist in the layer or to remove any protu 
berances thereby to insure a more uniform rate of deliv 
ery. Adjustment of the second leveling device may be 
made by turning movement of the sleeve member 37 
which threadably engages rod 3S from which the drum 

suspended. The sleeves 37 and 2l may, if desired, be 
interconnected by a linking mechanism 39' operating be 
tween sprockets 4t) and 41 on the end of sleeves 2l and 
37 respectively for conjoint movement in corresponding 
amount of both of the wheels relative the conveyor belt 
for effecting the desired spaced relation therebetween. 

Because of the fact that the amount of fibrous elements 
supplied to the conveyor belt is present in quantities 
greater than that adapted to be delivered by the belt, a 
mound 42 of fibrous elements will be formed in the 
region immediately in advance of the measuring wheel 
lo. Control of the quantity of excess fibers on the con 
veyor is preferably regulated for purposes of maintaining 
a uniform compacting relation of the fibers directly to 
iniiuence the amount of fibers per unit volume on the belt. 
Control of the height of the mound may be regulated by 
a pair of limit switches 43 and da with suspended rods 
45 and 46 respectively. The switches ¿i3 and 44 are suit« 
ably connected to the speed control unit 29C. Switch 
.d and switch «t3 are normally open. When the excess 
of fiber is of the desired quantity, as indicated by the 
height of the mound, the rod ¿i5 of the limit switch 43 
is retained in a forward position by the mass of material 
so that both switches remain open. ln the event that the 
supply of fibers exceeds that which is desired, the height 
of the mound 42 builds up until the rod ái6 is engaged 
in a manner to cause displacement thereof for closing the 
limit switch 44. Closing of switch 44;- imparts a signal 
to the feed mechanism which causes a reduction in the 
speed of the feeder 29a and a corresponding reduction in 
the amount of fibers being introduced into the housing 
from the feeder. ln the event that the amount of fibers 
being fed into the housing is insufiicient, the height of 
the mound 42 recedes gradually until the surface falls 
below the end of rod 45 thereby to permit the rod 45 
to work in the rearward direction to close switch 43 and 
accordingly to increase the speed of the feeder 29a and 
thus increase the amount of fibers being introduced into 
the housing thereby. 

It will be understood that various defibering, storage 
or fiber feeding means may be employed in connection 
with the inlet conduit 29 for introducing fibrous elements 
into the housing in response to controls as by means of 
the control switches 43 and 4.4. Instead of switches 43 
and 44, use may be made of photo-electric cells and the 
like responsive to the height of the mound for increasing 
or decreasing the amount of fibers being fed through the 
inlet into the housing. 

lt will be apparent from the foregoing description that 
l have provided means whereby the rate of feed of fibrous 
elements or other discrete particles may be varied simply 
by increasing or decreasing the spaced relation between 
measuring wheels with the top flight of a conveyor be 
tween confining walls to enable a greater or lesser thick 
ness in the fibrous layer capable of passing beneath the 
measuring wheels and that the rate of feed may also in 
stead be varied by the linear speed of the conveyor belt 
to increase the amount of fiber being fed directly in pro 
portion to the rate of movement of the conveyor belt. 
Thus there are provided two simple and expedient means 
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for effecting adjustments in the rate of feed of fibrous 
elements to other units for processing. 
An important advantage of feeding fibrous elements in 

the manner described resides in the technique which pro 
vides for a gentle brushing action of the measuring wheels 
on the excess material which assists in maintaining the 
ñbrous elements in a ñuüy condition. When the brushed 
layer of ñbrous elements return for passage as a part of 
the fibrous layer beneath the ñngers of the measuring 
wheels, it has been found that a minimum amount of 
compression is imparted to the fibrous elements and that 
the amount of compression to which the layer is sub 
jected remains substantially uniform under the conditions 
described thereby to provide a homogeneous layer of 
yfibrous elements of uniform and low density. Apparatus 
of the type described has the advantage over the gravi 
metric systems which have heretofore been employed 
-from the standpoint of simplicity of operation and sensi 
tivity, particularly in the~ measurement of a light and 
fluffy fibrous element. In a volumetric feed system of 
the type described, there is little need for concern of the 
moisture content of the material as is required in gravi 
metric systems because moisture has little effect on the 
volumetric relation of the fibrous elements and has vastly 
greater effect on the weights thereof. 

This application is a continuation-in-part of my co 
pending application Ser. No. 200,041, filed on December 
9, 1950, now abandoned, entitled “Feed Mechanism.” 

It will be understood that numerous changes may be 
made in the details of construction, operation and arrange 
ment without departing from the spirit of the invention, 
especially as defined in the following claims. 

I claim: 
l. Apparatus for feeding discrete fibrous elements at a 

constant and uniform rate comprising a foraminous c011 
veyor moving in one direction at a contant speed between 
confining side walls, a metering wheel mounted between 
the side walls over an intermediate portion of the con 
veyor and in predetermined spaced relation with the sur 
face thereof and having a plurality of fingers extending 
radially from the periphery of the wheel, means for ap 
plying suction to the underside of the portion of the con 
veyor beneath the metering wheel, driving means for ro 
tating the metering wheel in a direction for movement 
of the portion adjacent the conveyor in a direction op 
posite the movement of the conveyor to displace fibrous 
elements above a predetermined level backwardly directly 
onto the oncoming layer of ñbrous elements on the con 
veyor to form a mound in advance of the metering wheel, 
means for introducing fibrous elements onto the conveyor 
in advance of the metering Wheel to provide an amount 
of fiber greater than that capable of passing Ibeneath the 
wheel thereby to form a mound of fibrous elements on 
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6 
the conveyor in advance of the metering wheel, _and 
means responsive to the height of the mound for con 
trolling the addition of ñbrous elements to the conveyor 
so as to maintain the height of the mound between nar 
row predetermined limits whereby the layer of fibrous 
elements between the underside of the metering ywheel and 
_e surface of the conveyor is compressed by the mound 

above and the suction below to a corresponding narrow 
variation in density said means comprising a pair of switch 
operating members arranged in vertically spaced apart 
relation with the upper switch operating member being 
positioned to be engaged by the fibers in the mound when 
the height of the mound exceeds a predetermined maxi 
mum and with the lower switch operating member being 
positioned to be disengaged when :the height falls below 
a predetermined minimum whereby the means for intro 
ducing fibers is retarded upon engagement of the upper 
switch operating member and wherein the means for in 
troducing fibers is increased when 
ating member is disengaged. 

2. Apparatus as claimed in claim l in which the for 
aminous conveyor is inclined in a direction to position 
the feed end at the lower level and the delivery end at 
the higher level with the mound of fibrous elements 
formed by displacement at a lower portion of the convey 
or than that beneath the metering wheel. 

3. Apparatus as claimed in claim l which includes 
means for manually adjusting the spaced relation between 
the metering wheel and the upper surface of the conveyor 
to vary the thickness of the layer of fibrous elements 
capable of being advanced with the conveyor beyond the 
metering wheel. 

4. Apparatus as claimed in claim 1 which includes a 
leveling wheel having a plurality of fingers extending radi 
ally from the periphery thereof beyond the metering wheel 
and with the fingers spaced a corresponding distance from 
the surface of the foraminous conveyor, and means for 
rotating the leveling wheel in the same direction as the 
metering wheel. 
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