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This invention relates to machines for feed 
ing fibrous materials to carding or Garnett 
machines. 
An automatic feed, for a carding or Gar 

nett machine, in order to be practical and ef 
ficient, must deliver the fibrous material, to 
such machine, in a continuous mass of uni 
form width and thickness, and of equalden 
sity throughout its entire width; and the 
width of the mass should be substantially the 
same as the width of the working rolls of 
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the carding or Garnett machine. 
The success or failure of the carding proc 

ess and apparatus in producing a final web 
of even thickness and density throughout de 
pends almost entirely upon the proper func 
tioning of the feeder. 

Prior to this invention automatic feeders 
for web-forming machines have been pro 
vided with a scale or other weighing attach 
ment, whereby a given amount of the fibrous 
material, determined by weight, is delivered 
by the weighing attachment to the delivery 
apron of the feeder, which in turn delivers 
the material to the take-in rolls of the web 
forming machine. While it is possible to obtain accuracy in 
the quantity of material delivered by such 
weighing attachments it has been practically 
impossible to obtain uniform distribution of 
the weighed material across the entire width 
of the delivery apron, consequently the den 
sity of the mass or layer of material on the 
delivery apron has been irregular and un 
even across the apron. This difficulty arises primarily in the re 
ceiving hopper of the feeder, into which the 
material is dumped in bulk. Quite often the 
material is not distributed evenly, or ap 
proximately so, across the receiving hopper, 
the greater mass lying usually at or near the 
center of the hopper. These automatic feed 
ers are usually provided with an elevator 
apron which constitutes one wall of the 
hopper and moves upwardly in a substantial 
ly vertical or slightly inclined plane and car 
rying a portion of the material from one side 
of the bulk, in the hopper, upwardly for de 
livery to the weighing attachment. The 
greater portion of the mass and consequent 

ly the greater weight of the bulk most often 
is disposed at the center of the hopper, con 
sequently the center of the apron draws a 
greater quantity of the material from the bulk 
in the hopper than does the side edges of the 
elevator apron. As a result of this condition 
the material at the center of the apron is of greater density than the material adjacent 
the side edges of the apron. 
The unequal condition of the material on 

the elevator apron is further accentuated by 
the material adjacent the side edges of the 
apron being retarded by frictional engage 
ment with the side walls of the hopper, re 
Sulting quite often in the material being re 
moved from various places along the side 
edges of the apron and dropping back into 
the hopper, leaving gaps on the elevator 
apron. 
As a result of these conditions, while the 

Scale may contain the required weight be 
fore dumping on the delivery apron of the 
feeder, the mass of material making up this 
weight is to a great extent concentrated at 
the center of the weigher scoop or hopper. 
Thus, when the scale deposits the Ei 
mass on the delivery apron of the feeder the 
center of the delivery apron is overfed, while 
the edges of the apron are relatively starved. 
Other times the mass within the scale is 

concentrated at one side or the other of the 
scale hopper, leaving the material at the cen 
ter and the opposite side of the scale hopper 
much thinner than the place where the greater 
amount of material is concentrated. 

Obviously when the delivery apron of the 
feeder presents an uneven mass of material 
to the take-in rolls of the web-forming ma 
chine, such concentration and thinning out of 
the various portions of the mass as it is re 
ceived by the take-in rolls will continue 
throughout, the entire combing process be-, 
ing effected by the web-forming machine, 
with a result that the ultimate web, as it is 
taken from the doffers of the web-form 
ing machine, will be proportionately uneven 
throughout. 
The primary object of this invention is to 

provide an automatic feeder which will pre 
sent to the take-in rolls of a web-formingma 

65 

70 

75 

80 

85 

90 

95 

100 



O 

30 

35 

5) 

U 

2 w 1854,099 

chine a mass of fibrous material which will be 
of uniform thickness and uniform density 
throughout its entire width and length and 
the width of the mass will be substantially the 
same as the width of the take-in rolls of the 
web-forming machine, resulting in an ulti 
mate web of uniform thickness and density 
throughout when removed from the doffers 
of the web-forming machine. 
The principle upon which this improved 

feederis based concerns the depositing of the 
material on the delivery apron of the feeder 
according to volume rather than weight. The 
improved feeder comprises a delivery hopper 
and means for keeping this hopper complete 
ly full and the level of the material in the 
hopper constant from side to side of the 
hopper at all times, thus insuring uniform 
density of the mass of material in the delivery 
hopper throughout the entire width of the 
hopper. 
The delivery hopper is provided, in its pre 

ferred form, with two oppositely disposed 
movable walls which synchronously advance 
the uniform mass in the hopper toward the 
delivery apron of the feeder, the delivery 
apron of the feeder continuously presenting 
the uniform mass to the take-in rolls of the 
web-forming machine, all as will be fully dis 
closed hereinafter, reference being had to the 
accompanying drawings, of which: 

Fig. 1 is a left hand side elevation of a 
voluminal feeder made in accordance with 
the principles of the invention; 

Fig. 2 is a right hand elevation of the 
feeder; 

Fig. 3 is a longitudinal sectional elevation 
of the feeder; 

Fig. 4 is a fragmentary sectional plan view 
taken on the line 4-4, Fig. 3; 

Fig. 5 is a transverse sectional elevation 
taken on the line 5-5, Fig. 3; 

Fig.6 is a diagrammatic view, in sectional 
elevation, showing the delivery hopper as 
being provided with one movable wall and an 
oppositely disposed relatively fixed wall; and 

Fig. 7 illustrates another modification in 
which both opposing walls of the delivery 
hopper are relatively fixed. - 

Referring to Figs. 1, 2 and 3 of the draw 
ings, the feeder comprises left and right hand 
side walls 1 and 2 respectively, which consti 
tute the main frame of the machine. At the 
front or receiving end of the feeder is pro 
vided a receiving hopper 3 having side walls 
4 and 5 respectively aligned with the side 
walls 1 and 2. The receiving hopper 3 also 
comprises a front wall 6 extending trans 
versely of the machine from side to side 
thereof. 
The wall of the receiving hopper disposed 

opposite to the wall 6 thereof consists of a 
spiked elevator apron, such as may be found 
in most automatic feeders, and in the present 
instance this spiked apron is indicated at 7. 

The bottom of the receiving hopper con 
sists of an apron 8, the upper run 9 of which 
is adapted to be moved in the direction of the 
arrow shown in Fig. 3 to continuously ad 
Vance, preferably in intermittent steps, the 
bulk of material in the hopper 3 toward the 
upwardly moving run 10 of the spiked ele 
vator apron 7. 
The bottom apron 8 of the receiving hopper 

3 comprises suitable laterally spaced endless 
side chains 11, which respectively support the 
opposite ends of transversely extending slats 
12, which may be in the form of metal angles 
or in the form of wooden slats provided with 
suitable spikes projecting outwardly there 
from. The endless side chains 11 pass around 
Sprocket wheels 13 and 14 spaced longitudi 
nally of the apron 8, the sprockets 14 being se 
cured to a transversely extending shaft 15 
mounted in suitable bearings on the side walls 
4 and 5 of the hopper 3, while the sprockets 
13 are secured to a transversely extending 
shaft 16 rotatably mounted in suitable bear 
ings secured to said side walls. Obviously, 
the bearings for the shafts 15 and 16 may be 
adjustable longitudinally of the machine to 
effect longitudinal adjustment of the entire 
apron 8 relative to the elevating apron 7. 
The elevating apron 7, in the present case, 

comprises laterally spaced side chains 17 
which pass around lower sprockets 18 and 
upper sprockets 19. The side chains 17 re 
spectively function to support and carry the 
opposite ends of cross bars or slats 20, which 
are provided with spikes 21. The spikes 21 
may be of any of the usual constructions 
common to automatic feeders. 
The lower sprockets 18 are secured to a 

transversely extending shaft 22 which is ro 
tatably mounted in suitable bearings adjust 
ably secured in the side frames 1 and 2 of 
the machine. The upper sprockets 19 are se 
cured to a transversely extending shaft 23 
which is rotatably mounted in suitable bear 
ings formed on or secured to the side frames 
1 and 2 respectively. 
While the elevator apron has been de 

scribed as comprising side chains passing 
over sprocket wheels and carrying transverse 
slots, obviously the sprockets may be re 
placed by plain faced pulleys or rollers and 
the chains replaced by tapes or a broad can 
was belt. 

Disposed adjacent the upper end of the 
elevator apron 7 is a wiper apron 25, which 
comprises laterally spaced side chains 26 
passing around sprocket wheels 27 and 28 
and supporting transverse slat members 29 
at their opposite ends which are provided 
with outwardly extending pins or spikes 30. 
The sprockets 27 are secured to a transverse 
ly extending shaft 31 rotatably mounted in 
suitable bearings adjustably mounted in the 
side frames 1 and 2 of the machine. The 
Sprockets 28 are secured in a transversely ex 
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tending shaft 32 rotatably mounted in suit 
able bearings adjustably carried by the side 
frames 1 and 2. In this instance the wiper 
apron 25 is adapted for adjustment vertical 
ly with respect to the upper end of the ele 
vator apron 7. Obviously this wiper apron may be re 
placed by a drum or reel or combing motion 
having a spiked surface corresponding to 
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the spiked surface of the transverse slats 29. 
Rotatably mounted adjacent the outer sur 

face of the upper end of the down run 33 of 
the elevator apron 7 is a clearing reel 35. The clearing reel 35 comprises laterally spaced 
spiders 36, crosswise of which extend rigid 
blades 37. The blades 37 have their outer 
ends provided with clearing or wiping ele 
ments 38, which may be of rigid construc 
tion or which may be composed of a relative 
ly flexible material adapted to clean the 
fibrous material from the spikes 21, of the 
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web-forming machine to which the feeder 
is applied. The aprons 58 and 59 constituting the 
front and rear walls 56 and 57 of the hopper 
55, like the evener apron 40, are composed of 
endless belts or tapes, which function to sup 
port transversely extending slats 63. These 
aprons, pass around suitable supporting 
wheels or rollers. The apron 58 is supported by wheels or 
rollers 64, at its upper end. The circular 
supports 64 are secured to a transversely ex 
tending shaft 65. The shaft 65 is rotatably 
mounted in suitable bearings adjustably se 
cured to the side frames of the machine. 
The lower end of the apron 58 passes around 
supporting rolls or wheels 66 which are se 
cured to a transversely extending shaft 67. 
The shaft 67 is rotatably mounted in suitable 
bearings on the side frames of the machine. 
The belt 59, at its upper end, passes around 

elevator apron 7, as the said apron passes, wheels or rollers 68 secured to a transversely 
around the upper sprockets 19. The spiders 
36 of the clearer 35 are mounted on and are 
secured to a transversely extending shaft 39 
which is rotatably mounted in suitable bear 
ings carried by the side frames 1 and 2 of 
the machine. 

Below the clearer 35 is an evener apron 40 
which comprises in the present instance a 
flexible belt or tapes 41, adapted to support 
slats 42 having spikes 43 extending outward 
ly therefrom. The belt or tapes 41 pass 
around supporting wheels or rollers 44 and 
45 which are respectively secured to trans 
versely extending shafts 46 and 47. The 
shafts 46 and 47 are rotatably mounted in 
suitable bearings adjustably carried by the 
side frames 1 and 2 of the machine. 
The material wiped from the elevator ap 

ron 7 by the clearing reel 35 is directed onto 
the upper run of the evener apron 40 by 
means of a chute or guide plate 50, which ex 
tends between and is supported at its oppo 
site ends by the side frames 1 and 2 of the 
machine. Disposed below the lower run of the even 
er apron 40 is a delivery trough or hopper 
55, which is adapted to receive the material 
from the evener apron 40. The end walls of 
the delivery hopper 55 are formed by the side 
walls 1 and 2 of the machine in the present 
instance, while the front and rear walls 56 
and 57 of the said delivery hopper are formed 
by the down-runs of substantially vertically 
disposed slatted aprons 58 and 59, the said 
walls 56 and 57 moving downwardly at the 
same or relatively different rates of speed to 
carry the material from the delivery hopper 
55 onto the delivery apron 60 of the machine. 
The delivery apron 60 after receiving the 

material in a flat mass of uniform density 
and even thickness throughout, from the de 
livery hopper 55 feeds the material to and 
between a pair of take-in rolls 61 and 62 of the 

extending shaft 69 that is rotatably mounted 
in suitable bearings on the side frames 1 and 
2; and the lower end of the belt 59 passes 
around similar circular supports 70 secured 
to a transversely extendingshaft 71 which is 
rotatably mounted in the side frames 1 and 2. 
The delivery apron 60, in the present in 

stance, constitutes a flexible belt or tapes 72 
which pass around rollers 73 and 74 having 
trunnions or shafts 75 and 76, respectively, 
which are rotatably mounted in suitable bear 
ings adjustably carried by the side frames 
1 and 2 of the machine. The belt or tapes 72 
of the delivery apron 60 function to support 
transversely extending slats 77 on which the 
material rests as it is delivered from the de 
livery hopper 55. 
As shown in Fig. 1, the machine is pro 

vided with a driving shaft 80, on the one end 
of which, adjacent the side wall 1 of the ma 
chine, is a pulley 81, around which passes one 
end of a crossed belt 82. The opposite end of 
said belt passes around a pulley 83 secured to 
the end of the clearing-reel shaft 39. 

Also secured to the drive shaft 80 is a 
ion 84 which meshes with an idler gear 85 ro 
tatably mounted on the side frame 1. Mesh 
ing with the idler gear 85 is a gear wheel 86, 
which is rotatably mounted on a stud 87 ad 
justably carried by the side frame 1. Ro 
tatably mounted on the stud 87 and secured to 
the gear 86, for rotation therewith, is a 
sprocket wheel 88, around which passes one 
end of an endless sprocket chain 89, the oppo 
site end of said sprocket chain passing 
around a sprocket wheel 90 secured to the up 
per shaft 23 of the elevator apron 7. 

Secured to the shaft 23 of the elevator 
apron 7 is a second sprocket wheel 91, around 
which passes a sprocket chain 92. The 
sprocket chain 92 also passes around a 
sprocket wheel 93, secured to one end of the 
shaft 31 of the wiper apron 25, and around a 
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the evener apron 40. 
Intermediate the sprockets 91 and 94, the 

sprocket chain 92 passes around a take-up 
sprocket 95, which is rotatably and adjust 
ably mounted on the side wall 1 of the ma 
chine and is adapted to take up slack in the 
sprocket chain 92 in order that the aprons 7, 
25 and 40 may be uniformly operated. 
As shown in Fig. 2, the bottom apron 8, of 

the receiving hopper 3, is adapted to be inter 
mittently moved to advance the material in 
the hopper, step by step, toward the up run 10 
of the elevator apron 7, and for this purpose 
the lower shaft 22 of the elevator apron 7 
is provided with a crank 96, on which is ad 
justably mounted, for radial movement to in 
crease or decrease the throw of the crank, one 
end of a reach rod 97, the opposite end of 
said rod being connected at 98 to an arm 99, 
which is pivotally mounted on the shaft 15 
of the bottom apron 8. On the arm 99 is 
pivotally mounted a pawl 100, adapted to en 
gage the teeth of the ratchet wheel 101 which 
is secured to said shaft 15. 
From the above it will be seen that the 

aprons. 7, 8, 25 and 40 and the clearing reel 
35 are rotated from the shaft 80. The aprons 
58, 59 and 60 are adapted to be driven from 
the take-in roll 61 of the web-forming. ma 
chine, with which the feeder is associated. 
The shaft 102 of the take-in roll 61 is 

provided with the sprocket 103, around which 
passes a sprocket chain 104. The Sprocket 
chain 104 also passes around a sprocket wheel 
105 secured to the shaft 73 of the delivery 
apron 60, thence around a sprocket 106 se 
cured to the shaft 69 of the apron 59, thence 
around a sprocket 107 secured to the shaft 
65 of the apron 58, thence around idler 
sprockets 108 and 109 returning to the sprock 
et 103 of the take-in roll 61 of the web-form 
ing machine. 
By means of these independent drives, the 

delivery hopper is kept filled with the fibrous 
material to be delivered to the take-in rolls 
of the web-forming machine by mechanism, 
entirely independent of the web-formingma 
chine, but the feeding of the material from 
the delivery hopper of the feeder to the 
take-in rolls of the web-forming machine is 
controlled by the web-forming machine it 
self, in order that the feeding mechanism 
may be so timed with the rolls of the web 
forming machine that only the correct amount 
of material for producing a web of given 
thickness and density can be fed to the take 
in rolls of the web-forming machine. 
The operation of the feeding machine is 

as follows: 
The fibrous material to be carded or 

combed is dumped into the receiving hopper 
3 of the feeder and is fed toward the elevator 
apron 7 at a predetermined rate by the botton 
apron 8 of the receiving hopper 3, the bulk 
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of the material resting against the up run 
10 of the elevator 7. As the up run 10 of the 
elevator apron 7 rises, the hooks or spikes 21 
thereof carry a certain amount of the mate 
rial from the hopper 3 upwardly and over 
the top end of the apron 7, the material on 
the apron 7 being reduced to a predetermined 
thickness as it passes over the top end of the 
apron by the wiper apron 25, the lower run 
of which is moving in an opposite direction 
to that of the apron 7 as it passes around the 
shaft 23. The lower run of the wiper apron 
25 returns this surplus material to the hop 
per 3. 
As the material passes over the upper end 

of the elevator apron 7 and starts downwardly 
with the down run of the said elevator apron 
the clearing reel 35 wipes the material from 
the hooks 21 of the apron 7 and carries the 
said material over the concaved chute 50, de 
positing the material on the upper run of the 
evener apron 40. 
The upper run of the evener apron 40 car 

ries the material rearwardly, said apron pass 
ing around the shaft 46 and carrying the 
material therewith, after which the lower 
run of said conveyer carries the material 
forwardly over the open upper end of the 
delivery hopper 55. . 
The material drops by gravity from the 

lower run of the apron 40 into the delivery 
hopper 55 between the movable side walls 56 
and 57 thereof and the end walls 1 and 2, the 
material dropping down onto the upper run 
of the delivery apron 60 and thereon build 
ing up within the delivery hopper 55 until 
said hopper is filled to a level at or above 
the upper ends of the aprons 58 and 59. 
After the hopper 55 has become filled the sur 
plus material is dragged off and over the top 
of the hopper by the spikes in the lower run 
of the evener apron 40. In this way the hop 
per 55 is maintained in a full condition, at a 
predetermined level, at all times, the feeding 
of the material to the hopper 55 being at a 
considerably greater rate than the discharge 
of the material from the delivery hopper 55. 
Thus it will be seen that regardless of the 
evenness or the unevenness of the material 
as it carried up by the elevator apron the 
hopper will be kept completely filled between 
the walls 1 and 2 of the machine and the walls 
56 and 57 of the hopper. 
The spikes of the lower run of the evener 

apron 40 drag the surplus material over the 
top of a guard plate 110, which extends 
around the top of the apron 58, the guard 
plate 110 forming a part of the transverse 
wall 111 which lies adjacent the rear face of 
the down run of the elevator apron 7. Ad 
jacent the bottom of the machine, the wall 
111 merges into a curved boot 112, which is 
preferably perforated to permit grit and dirt 
to sift through, and which extends around 
the bottom end of the conveyer 7. 
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The material dragged by the lower run of 
the evener apron 40 from of the top of the 
material contained within the hopper 55 is 
caught again by the descending hooks 21 
on the down run of the conveyer 7 and car 
ried down along the wall 111 and around 
the boot 112 into the lower end of the hop 
per 3. 
The material is fed from the hopper 55 b, 

the two downwardly moving runs 56 and 5 
of the aprons 58 and 59 respectively, the de 
livery apron 60 operating below the open 
bottom of the hopper carrying the material 
around the underside of the apron 59 and out 
wardly therefrom to the take-in rolls 61 and 
62 of the web-forming machine, the layer 
of material resting on the upper run of the 
delivery apron 60 being maintained at a uni 
form thickness and uniform density through 
out. 
The maximum thickness of the layer of 

material on the delivery belt 60 corresponds 
to the distance between the lowermost part 
of the apron 59 and the upper surface of the 
upper run of the delivery apron 60. The 
thickness of the layer may be varied in differ 
ent ways as will be noted hereinafter. 
In order to facilitate the passage of the 

material around the lower end of the apron 
59 from the hopper 55 on to the delivery 
apron 60, the apron 58 is operated at a higher 
rate of speed than the apron 59, for example 
at a ratio of three to two. 
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The machine is provided with a casing 
comprising a front wall 115, a top wall 116 
and a rear wall 117 which extends downward 
ly around the rear end of the evener apron 
40 to form a boot 118, which guides the mate 
rial from the upper run of the conveyer 40 
to the lower run thereof, the inner edge of 
the boot 118 being disposed adjacent the 
upper end of the apron 59. 
In some instances, as shown in Fig. 6 for 

example, the apron 58, which forms the front 
wall of the hopper 55, may be replaced by a 
relatively fixed wall 56a, the lower end of 
which in the present instance is shown as 
being pivotally mounted on a bar 120 extend 
ing between the side walls 1 and 2 of the ma 
chine, while the upper edge is shown as being 
connected to a transverse bar 121, which is 
adjustably mounted at its opposite ends in 
slots 122 formed in the side frames 1 and 2. 
In some cases, however, the bar 120 may be 
adjustably mounted in slots, such as the slots 
122, in order that the wall 56a may be bodily 
moved toward or away from the down run 
57 of the apron 59 which forms the rear wall. 
of the chamber 55. Such adjustments of 
either top or bottom or both edges of the 
front wall of the hopper with respect to the 
rear wall thereof obviously changes the ca 
pacity of the hopper. 

In other instances, such as shown in Fig. 
7, both the front and rear walls 56a and 57a of 

the hopper 55 may be made relatively fixed 
but adjustable toward and away from each 
other, in which case the material is delivered 
from the delivery hopper 55 to the delivery 
apron 60 by gravity alone. 
From the above, it will be obvious that re 

gardless of how unevenly the material may 
be placed in the receiving hopper 3 and tak 
en therefrom by the elevator apron 7, the de 
livery hopper 55, by virtue of the excessive 
feeding by the apron 7, will be maintained 
in a filled condition at a predetermined level 
at all times, the surplus material being 
scraped from of the top of the hopper 55 by 
the evener apron 40. - 

This method of feeding fibrous materials 
insures a layer of material of uniform thick 
ness and uniform density on the delivery 
apron 60 at all times, consequently the take 
in roll 61 and 62 will deliver this uniform 
layer of material to the rolls of the web 
forming machine and they in turn will pro 
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duce and deliver a web of combed fibers which 
will be of uniform thickness and density 
throughout its entire width and length. 
The thickness of the web may be varied in 

several ways including the changing of the 
relative surface speeds of the aprons 58, 59 
and 60 and the changing of the capacity of 
the delivery hopper 55 by moving its front 
and rear walls toward or away from each 
other, or by a combination of both. In handling light, fluffy materials such as 
staple cotton, etc., it is advisable to spread 
the walls of the hopper apart, whereas in 
handling heavier materials such as second 
cut lint, etc., it is advisable to draw the walls 
of the hopper closer together as this heavier 
material packs more readily than the lighter 
fluffy materials, thus the thickness of the lay 
er of material may be varied to suit the re 
quirements. 
We claim: 
A voluminal feeder, for fibrous mate rials, comprising a delivery hopper open at 

its top and bottom, and endless delivery 
apron operable beneath the open bottom of 
the hopper to carry the material therefrom 
at a predetermined rate, an evener apron 
operable across the open top of the hopper in 
a plane spaced above the open top of the hop 
per for maintaining the material in the hop 
per at a predetermined level at all times, a 
pair of endless aprons constituting opposite 
ly disposed walls of said hopper and adapt 
ed to feed the material in the hopper down 
wardly onto said delivery apron and to pack 
the material in the hopper between the mov 
able side walls thereof, and means for oper 
ating said wall aprons at different speeds to 
facilitate the transfer of the material from 
the hopper to the delivery apron. 
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