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1

The present invention relates to coating hop-
pers used to coat sheet-forming materials onto
2 suitable supporting surface which is usually
movable relative to the hopper. More particular-
1y, the invention relates to fingers positioned in
the ends of the hopper o control the thickness of
the sheet adjacent the ends or side edges there-
of, :

In coating certain materials such, for example,
as a cellulose ester used in forming a film base,
the solution is fed from a hopper formed with
ineclined sides which taper downwardly and are
spaced ab the lower ends to provide a discharge
or coating slot. In coating certain materials it is
found that the material tends to “neck in” at the

ends of the slot so as to provide sheets having .

the edges thereof of a non-uniform and undssir-
able thickness. In order to overcome this neck-
ing-in, and to provide a sheet having an optimum
or suitable edge thickness, edge fingers have been
bositioned in the hoppers adjacent the opposite
ends thereof with the ends of the fingers posi-
tioned adjacent the opposite ends of the slcts.
These end fingers were found somewhat satisfac-
tory for certain types of materials, and at certain
coating speeds. However, with the advent of
pressure hoppers it was found that the prior
finger design did not provide the desired control
of the edge thickness of the sheet.

In order to overcome these disadvantages, the ‘

bresent invention provides a new and improved
form of edge finger, and an improved arrange-
ment for mounting and adjusting the finger so as
to obtain the desired edge thickness for a wide
variety of coating materials and a wide range of
coating speeds. )

The present invention has as its prinecipal ob-

ject the provision of a new and improved design
of an edge finger,

A further object of the invention is the pro-
vision of a novel mounting for said finger so that
the latter may ke adjusted to give the desired edge
thickness of the sheet for a wide range of ma-
terials and coating speeds.

A still further object of the invention is the
provision of an edge finger construction -which

does not necessitate the shutting down of the

machine due to changes in the product or coat-
ing speed.

Yet another object of the invention is the pro-

vision of an edge finger construction which is
simple in design, easy to operate, comprises few

parts of rugged construction, and is highly effec-

tiveinuse. ) L SRR
‘To these and other ends the inventive idea re-
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sides in certain improvements and combinations
of parts; all as will be hereinafter more fully de-
scribed, the novel features being pointed out in
the claims at the end of the specification.

In the drawings:

Fig. 1 is a partial vertical sectional view through
a hopper of well known design, showing the rela-
tion thereto of an edge finger construction of the
type used prior to the present invention; :

Fig. 2 is a transverse sectionsl view through a
cast sheet or film of the type secured without the
use of any edge fingers; )

Fig. 3 is a view similar to Fig. 2 showing the
type of sheet secured under cretain definite con-
ditions of material and coating speed with the
finger construction shown in Fig.1;

Fig. 4 is a view similar to Fig. 1 but showing.
the application to the hopper of the edge finger
construction and the finger mounting of the
present invention. = - : .

Fig. 5 is a front view of the finger construction
of the present invention detached from the hop-
per; .

Fig. 6 is an end elevation view of the outside
of the end wail of the hopper, showing the ar-
rangement of the adjusting and control means for-
the finger; ‘ .

Fig. 7.is a view similar to Figs. 2 and 3 showing
the controlled form of edge secured by the edge
finger of the present invention: and ‘

Fig. 8is a view similar to Fig. 7 showing a modi-.
fied arrangement of the edge construction pos-
sible with the edge finger of the bresent inven-
tion. : -

In the process of coating a solution to form a

[film base or sheet, there is a combination of flow-

Ing and stretching of the solution as it leaves the
hopper.  This stretching causes o ‘‘necking-in” of
the material between the-discharge slot of the
hopper and the coating wheel or surface, Such .
“necking-in” incieases the thickness of the sheet

at the edges thereof, and as shown at i1 of Fig,

. 2. In the sectional views of the sheets, Figs. 2, 3,
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7and 8, the surface {2 represents the portion of
the -coated sheet in contact with the coated sur--
face or wheel, while the surface i8 represents the
top surface of the coated or cast sheet. Due to

this “necking-in” condition, it is impossible to

coat or cast film base materials from a pressure

hopper without employing edge fingers for con-
trolling the sheet thickness at the extreme edges-
of the sheet. To"aggravate the condition the
thickened edge area {1 tends to stick 0 the coat:
Ing suiface, -the disidvantages of which . are

deerned apparent. A ‘Dressure hopper is one in-
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which the material therein is under pressure and
the extrusion is due to the pressure and not
merely to the bead of material in the hopper.
However, as such pressure hoppers form no part
of the present invention, they are not specifically
illustrated or described.

In order to overcome this undesirable edge
thickness, flat, straight paddle fingers 14 were
installed in the ends of the hopper. Each of
these fingers was of the shape best shown in
Pig. 1, and had a lower flat or square end 5§ posi-
tioned adjacent the discharge slot 16 of the
hopper which is formed with inclined side walls
i1 and {8 which extend downward to terminate
in discharge slot 16, as best shown in Figs. 1
and 4. As the hopper, per se, forms no part of

the present invention, it may be of any suitable.

or standard construction so longas’it has tapered
sides 17 and 18, the lower edges (3 and 20 of
which are spaced to form the discharge slot 18.
The upper end 21 of the flat paddle is secured
to a control shaft 22, as best shown in Fig. 1.
The result is that by rocking the shaft, the paddle
finger may be adjusted as shown in solid and
dotted lines, Fig. 1.

It will be apparent that if the shaft 22 is
rocked, the position of the lower end 1§ of the
finger 14 may be moved laterally relative to the
slot 16 and the walls {7 and {8, If is also ap-
parent that in all bub one position of adjustment
the end 15 will be out of contact with wall {8,
and the end I5 will be positioned intermediate
the walls, as shown in Fig. 1. In all of these in-
termediate positions, the solution in the hopper
_is free to flow on both sides of the finger, so
that the latter does not serve to control the
effective width of the slot 16. It was found,
however, that with the use of the straight finger
paddle {4, and with certain types of materials
and at certain coating speeds and acceptable edge
thicknesses, as shown at 23, Fig. 3, might be se-
cured. In addition, these paddle fingers tend to
stop or reduce sticking of the material to the
coating surface at the thickened end portions il.
While this prior arrangement was somewhat
satisfactory with a few types of materials, and
over a limited range of coating speeds, it was
found that the thickness at il varied whenever
the speed was changed.

On some materials and thicknesses of product,
the edge thickness must be slightly greater than
the overall thickness of the sheet in order to
maintain satisfactory operation. On the other
hand, with another thickness of product, the edge
thickness must be less than the overall thick-
ness of product, the edge thickness must be less
than the overall thickness to maintain satis-
factory operations. However, with the paddle
type finger construction shown in Fig. 1, due
to the fixed vertical position of the finger 14, it
was necessary to shut down the machine and
install a new finger of different length in order
to secure a product having a different edge thick-
ness whenever the coating material or coating
speeds were changed. Also, with the develop-
ment and improved methods, it was found that
. when changing the coating temperature, or in-
creasing coating speed without changing the
solution, the paddle fingers, Fig. 1, no longer
gave the desired results. Under certain specific
conditions, the highly desirable edge thickness
shown at 23, Fig. 3, might be secured even when
using the paddle fingers illustrated in Fig. 1. It
was found, however, that any given length paddle
finger gave satlsfactory results only at one thick-
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ness of product and only over a limited speed
range. Obviously, such a limitation is highly
undesirable when high production is desired.

In order to overcome the disadvantages and
limitations of this prior paddle type finger, Fig. 1,
the present invention provides a new and highly
improved knee action type finger generally indi-
cated by the numeral 29 and best shown in Figs.
4 and 5. This new type of finger is of the shape
best shown in Figs. 4 and 5, and has the lower end
portion 38 positioned adjacent or actually in the
slot 18, see Fig, 4. The left face 31 of portion 39,

-as viewed in Fig. 4, is inclined or tapered so that

it is substantially parallel to the adjacent inner
surface 32 of the hopper wall 17, and cooperates
therewith to form the effective width of the dis-
charge slot 6, as is deemed apparent. Instead
of connecting the upper end of the finger di-
rectly and rigidly to a shaft, as in the case of
the paddle type finger, the finger 29 cof the present
invention is connected to its operating and sup-
porting shaft 83 through a knee action mecha-
nism to be presently described. The shaft 33
is formed with a reduced end portion 34 which
extends through an end wall 35 of the hopper,
see Fig. 6. This portion 84 carries a worm wheel
26 which engages a worm 37 carried by an ad-
justing shaft 38 the upper end of which has con-
nected thereto a hand wheel 39 by which shafts
38 and 3% may be adjusted. The shaft 33 has an
intermediate portion 88 of larger diameter than
and is connected to the portion 34 by means of a
shoulder #1 which engages the inner face of the
end wall 85 to position the finger 23 laterally
relative to the end of the hopper. The left end
portion 42 of shaft 33, as viewed in Fig. 5,is of &
larger diameter than the intermediate portion
40, and has secured thereto one end of a con-
necting member 44 which extends radially or
laterally from shaft 33. The member 44 may
ke connected to shaft 33 in any suitable manner.
However, in the preferred arrangement, portion
42 is formed with an open end axial slot to pro-
vide a pair of spaced members or bifurcations.
The member #4 is T-shaped and has a head por-
tion positioned in the slot 42. Pins or rivets 43
are positioned in aligned apertures formed in
the bifurcations of the portion 42 and the head
portion of member 44 to secure the latter rigidly
to shaft 33. This method of securing member
44 to shaft 33 is not intended as a limitation, but
merely as one arrangement by which member 44
may be secured to control shaft 83. Other means-
of securing member 44 to shaft 23 will readily
suggest themselves to any mechanic. Suffice it
to say, as the member 44 has one end anchored
to shaft 33 to provide a stem or portion 46 which
projects laterally or radially from shaft 33, and-
has its ocuter or free end &7 positioned between
the bifurcation 48 formed on the upper end of
finger 29, as best shown in Fig. 5. A pin 58 con-
nects end 47 and bifurcation 4§ to connect finger
29 pivotally to member 44. Thus, the finger 28§
is swingably or pivotally connected to -shaft 32,
and the finger member 44 constitutes a “knee ac-
tion” connection bet\veen the finger 29 and the
shaft 33.

It will be deemed appalenu that if the wheel -
20 is now roftated, shaft 38 will also bhe rotated,
and such rotation will be transmitted through
worm 37 and worm wheel 38 fo rotate shaft
33. Rotation of the latter will carry with mem-
ber 43 to move finger 29 vertically, as indicated -
in solid and dotted lines, Fig. 4. However, -in

_all positions of adjustment, the inclined face 31
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of portion 39 cooperates with the adjacent por-
tion of the face 32 of wall 17 to form the effec-
tive width of the discharge slot. This arrange-
ment is to be compared with the prior structure,
shown in Fig. 1, in which the paddle type finger
in no way cooperates to control the effective slot
width.

In order that the face 31 may be effective in
controlling the slot width, the finger 29 is yield-
ably urged in a counterclockwise direction about
pivot pin §8 so as to retain face 51 of portion
38 in positive engagement with the inner sur-
face 82 of the wall I8 adjacent slot 16 for all
positions of adjustment of the finger. Thus,
the lower end of the finger is always positively
and yieldably held in positive engagement with
the wall (8 so that the face 31 will always co-
operate with face 32 of wall IT to control the
effective width of the slot, as clearly illustrated
in Fig. 4. To this end the portion 42 of shaft
33 has secured thereto by a set screw 53, an
arcuate portion 54 of a centilever spring, the
free end 58 of which projects, as shown in Pigs.
4 and 5, between the bifurcations 48, and en-
gages the surface 56 of finger 29 between the
bifurcation 48 as best shown in Fig. 5. It will
be apparent from an inspection of Fig. 4, that
the end 53 of the cantilever spring acts on the
finger 29 adjacent the connection 50 and tends
to rotate or rock finger 29 in a counterclock~
wise direction about connection 50 to retain the
face 51 of the lower end of the finger 29 always
in positive yet yieldable engagement with the
adjacent surface 52 of the wall {8 for all vertical
positions of the finger. With this arrangement,
the lower end of the finger always cooperates
with surface 32 to control the effective width of
the discharge slot 16. Also, as the finger 29 is
raised, as shown in the dotted lines, Fig. 4, the
effective width of the slot may be increased. On
the other hand, the lowering of the finger sur-
face decreases the effective width of the slot.
Also, the position of the finger is determined
by the degree of rotation of the control shaft
3% which, in turn, is adjusted by shaft 38 and
wheel 39.

Thus, the position of finger 29 may bhe readily,
easily and quickly adjusted from gz point out-
side the hopper without necessitating the touch-
ing of the finger 29 by the operator or shutting
down the machine. The position of ‘the finger
may be adjusted to provide the desired edge
thickness for a wide range of materials and sub-
stantially any coating speeds usually employed
in machines of this type without necessitating
the shutting down of the machine. For example,
the finger may be adjusted giving the thickened
edge as shown 65 in Fig. 7, or the thin edge
‘shown at 66 in Fig. 8. Such variations in edge
control are obtained by the use of the simple
finger and ‘“knee action” control of the present
invention, thus eliminating the necessity of em-
ploying different finger arrangements to secure
different edges or the same edge with different
materials and different coating speeds, and also
eliminating shutting down of the machine to
change the finger to secure the desired edge
thickness.

In operation, the finger 28 is moved through
a definite range of adjustment. In order that
the operator may maintain the finger within
this range, limiting means are provided to limit
the adjustment of the finger. To secure this
result, the intermediate portion of shaft 38, Fig.
6, is formed with a threaded portion 57 which
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engages g nut 58 which is movable between
spaced abutments or shoulders 59 formed on a
bracket 60 secured to the outer surface of the
wall 35, as shown in Fig. 5. When the nut 58
engages with one of the shoulders 59, as shown
in dotted and flat lines, Fig. 6, the limit of
adjustment has been reached, and the shaft 38,
and-hence shaft 33, and finger 28 will be locked
against further movement. This locking indi.
cates to the operator that finger 29 has been
moved to one of its limits of adjustment. In
case the ends of the hopper are provided with
corner pieces, not shown, the lower edge of the
finger 29 is beveled, as shown at 61, to permit
complete closing of the slot, when desired.

The present invention thus provides a “knee-
action” control mechanism for an edge finger
which enables the operator to control the edge
thickness of the formed sheet for a large num-
ber of materials and over a wide range of speeds.
The adjustment of the finger may be actuated
and controlled without necessitating the shut-
ting down of the machine. Also, with changes
of materials, different fingers are not reguired.
The finger construction of the present invention
is simple, easy to operate and adjust, comprises
few parts of rugged construction and is highly
effective in use.

While one embodiment of the invention has
been disclosed, it is to be understood that the
inventive idea may be carried out in a number
of ways. This application is, therefore, not to
be limited to the precise details described, but
is intended to cover all variations and modi-
fications thereof falling within the scope of the
appended claims.

What I claim and desire to secure by Letters
Patent of the United States is:

i. In g sheet-forming device, the combination
with a hopper formed with inclined sides termi-
nating in a discharge slot for Tfeeding a sheet-
forming solution from said hopper, of a control
finger positioned in said hopper adjacent an
end only thereof, said finger having g lower end
portion thereof positioned adjacent said slot and
in engagement with one of said sides ‘only ad-
jacent said slot and cooperating with the other
of said sides to adjust the effective end width
of said slot to control the edge thickness of said
sheet, the balance of said finger being spaced
from said one side means to adjust said fingey
toward and away from said slot and to main-
tain said lower Dbosition in positive engagement -
with the said one side, and s “knee-action”
connection between the upper end of said fingey
and said adjusting means to rock said upper
end to move said lower end along said one side’
and relative to said other side to adjust said
slot.

2. In a sheet-forming device, the combination
with a hopper formed with inclined: sides ter-
minating in a discharge slot for feeding a sheet-.
forming solution from said hopper, of a control
finger positioned in said hopper adjacent an end
thereof, said finger having an end portion thereof
bositioned adjacent said slot and cooperating
with one of said sides to adjust the effective end
width of said slot to control the edge thickness -
of said sheet, means to. adjust said finger to-
ward and away from said slot, g “knee-action”
connection between said finger and said adjust-~
ing means, and means carried by said adjusting
means for maintaining said portion in positive - -
engagement with said other side for all positions -
of said finger. g : SR ST N
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3. In a sheet-forming device, the combination
with inclined sides terminating in a discharge
slot for feeding a sheet-forming solution from
said hopper, of a control finger positioned in said
hopper adjacent an end thereof, said finger hav-
ing an end portion thereof positioned adjacent
said slot and ccoperating with one of said sides
to adjust the effective end width of said slot to
control the edge thickness of said sheet, means
to adjust said finger toward and away from said
slot, a “knee-sction” -connection hetween said
finger and said adjusting means, and spring
means carried by said adjusting means and di-
rectly engaging said finger to hold said portion
yieldably in positive engagement with said other
side for all positions of adjustment of said finger.

4. In 5 sheet-forming device, the combina-
tion with a hopper formed with inclined sides
terminating in s discharge slot for feeding a
sheet-forming solution from said hopper, of a
control finger positioned in said hopper adjacent
an end thereof, said finger having an end por-
tion thereof positioned adjacent said slot and co-
operating with one of said sides to adjust the
effective end width of said slot to control the
edge thickness of said sheet, means to adjust
said finger toward and away from said slot, a
“knee-action” connection between said finger
and said adjusting means, and a spring carried
by said adjusting means and engaging said finger
adjacent said connection to hold said portion
yieldably in positive engagement with said other
side for all positions of adjustment of said fingers.

5. In a sheet-forming device, the combination
with a hopper formed with inclined sides termi-
nating in a discharge slot for feeding a sheet-
forming solution from said hopper, of a control
finger arranged in suspended relation in said
hopper and having the lower end portion posi~
tioned adjacent said slot and engaging one of
said sides and cooperating with the other of said
sides to control the effective end width of said
slot to control the edge thickness of said sheet,
mesans for moving said finger to adjust the ver-
tical position of sa2id portion along said one side
and relative to said slot to vary the effective end
width of said slot, means within said hopper piv-
otally connecting the other end of said finger to
said adjusting means, and spring means carried
by said adjusting means and engaging said finger
adjacent said connection to hold said portion
vieldably in contact with one side of sald hopper
adjacent said slot for all positions of adjustment
of said fingsr.

6. In a sheet-forming device, the combination
with a hopper formed with inclined sides termi-
nating in a discharge slot for feeding a sheet-
forming solution from said hopper, of a control
finger arranged in suspended relation in said
hopper and having the lower end portion posi-
tioned adjacent said slot and engaging.one of
said sides and cooperating with the other of said

sides to -control the effective end width of said.

slot to-control the edge thickness of said sheet,
a shaft positioned directly in said hopper above
said slst, a “knee-action”. connection in - said
hopper between said shaft and-the other end of
said finger, means for rotating said shaft to move
said finger vertically to adjust said portion along
said one side and relative to said slot to vary the
effective end width of said slot, and spring means

carried by said shaft and engaging said finger-

- adjacent ‘said connection to maintain said por-

tion in yieldable engagement with one side of-
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said hopper adjacent said slot for all positions
of adjustment of said finger.

7. In a sheet-forming device, the combination
with s hopper formed with inclined sides termi-
nating in a discharge slot for feeding a sheet-
forming solution from said hopper, of a control
finger arranged in suspended relation in said
hopper and having the lower end portion posi-
tioned adjacent said slot and engaging one of
said sides and cooperating with the other of said
sides to control the effective end width of said
slot to control the edge thickness of said sheet,
5 .shaft positioned within said hopper azbove
said slot, 2 member secured to and projecting
radially from said shaft, means within said hop-
per to connect the other end pivotally to the
upper end of said finger to provide a ‘“knee-
action” connection between said finger and said
shaft, means to rock said shaft to move said low-
er portion of said finger vertically toward and
away from said slot along said one side, and a
cantilever spring having one end anchored to
said shaft and the free end engaging said finger
adjacent said pivot connection to hold said por-
tion yieldably in positive engagement with one
side of said hopper for all positions of adjust-
ment of said finger so that the effective end width
of said slot is controlled by said portion and said
one side adjacent said slot.

8. In a sheet-forming device, the combination
with a hopper formed with inclined sides termi-
nating in a discharge slot for feeding a sheet-
forming solution from said hopper, of a control
finger arranged in suspended relation in said
hopper and having a lower end portion positioned
adjacent said slot and engaging one of said sides,
a face of said portion being inclined and arranged
substantially parallel to the other side of said
hopper and cooperating therewith to control the
effective end width of said slot, a shaft mounted
in said hopper, a “knee-action” connection be-
tween the upper end of said finger and said shaft,
means to rotate said shaft to adjust said portion
vertically along said one side and relative to said
slot to control the end width of the latter, and
a spring carried by said shaft and engaging said
finger adjacent said connection to hold an oppo-
site face of said portion in yieldable positive con-
tact with one side of said hopper adjacent said
slot for all adjustments of said finger so that said
the other side and said first face serve to control
the effective end width of said slot.

9. In a sheet-forming device, the combination
with a hopper formed with inclined sides termi-
nating in a discharge slot for feeding a sheet-
forming solution from said hopper, of a control
finger arranged in suspended relation in said hop-
per and having a lower end portion positioned ad-
jacent said slot and engaging said one side, a face
of said portion being inclined and arranged sub-
stantially parallel to the other side of said hopper
and cooperating therewith o control the effective
end width of said slot, a shaft riounted in said
hopper, a member secured to and projecting ra-
dially from shaft, means to connect the other end
of said finger pivotally fo the free end of said
member to provide a “knee-action” connection
petween said finger and sald shaft, means to ro-
tate said shaft to adjust said portion along said
one side and relative to said slot to control the
end width of the latter, and a spring carried by
said shaft and engaging said finger adjacent said
connection to hold an opposite face of said por-
tion in yieldable positive contact with one side
of said hopper adjacent said slot for all adjust-
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ments of said finger so that said the other side

and said first face serve to control the effective

end width of said slot.

10. In a sheet-forming device, the combination
with a hopper formed with inclined sides termi-
nating in a discharge slot for feeding a sheet-
forming solution from said hopper, of a control
finger arranged in suspended relation in said hop-
per and having a lower end portion positioned
adjacent said slot and in engagement with one
of said sides, a face of said portion being inclined
and arranged substantially parallel to the other
side of said hopper and cooperating therewith to
control the effective end width of said slot, a shaft
mounted in said hopper, a member secured to and
projecting radially from shaft, means to connect
the other end of said finger pivotally to the free
end of said member to provide a “knee-action”
connection between said finger and said shaft,

means to rotate said shaft to adjust said portion g2¢
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relative to said slot to control the end width of
the latter, a cantilever spring carried directly by
said shaft and engaging said finger adjacent said
connection to hold an opposite face of said por-
tion in yieldable positive contact with one side of
said hopper adjacent said slot for all adjustments
of said finger so that said the other side and said
first face serve to control the effective end width
of said slot, and means to limit the adjustment
of said finger.

ERNEST R. MERRITT.
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