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FABRIC FLUID TREATING APPARATUS
Lawion Lipscomb Johnston and Wiilam H. T. Carpesnter,
Graniteville, 8.C., assignors to Granifeviile Company,
Grapiteville, 8.C., a corporation of Seuth Carclina
Filed Qet. 24, 1961, Ser. No. 147,249
3 Claims, (Cl 68—22)

The present invention relates to fluid treating apparatus
for fabrics or the like and more particularly to an im-
proved padder.

Heretofore, padders have utilized either two or three
rolls depending upon the amount of squeezing desired
upon the fabric. The conventional three roll padder has
the rolls therecf mounted in vertically alined, superposed
or stacked relation with the base or driven roll on the
bottom, the intermediate roll resting thereon, and the
upper roll resting on the intermediate roll.

in this padder, a pressure applying device is provided
at opposite sides thereof adjacent the ends of the roils to
apply pressure to the upper roll to move the same into
contact with the intermediate roll and to the intermediate
roll to move the same into contact with the base roll.
The pressure which must be applied to the roils of this
padder is necessarily great tc adequately perform the
squeezing operation. Since at least one of the rolis is
covered with a rubber covering, this great pressure tends
to cause the fabric to form a channel or groove in the sur-
face of the rubber covered rcli cr roils after a pericd of
use. In conventional padders, this period of use is rela-
tively short; ie., in applicants’ experience approximately
one week of normal use.

When such a groove or channel is formed in the rubber
coveriag of the rolls, the same must be removed from the
apparatus and a grinding operation performed thercon to
present a smooth surface on the roll. The removal of
any one or more of the stacked rolis from the frame
usually requires several employees a considerable amount
of time. Also, to remove the intermediate roll or the
base roll, the upper roll or rolls must first be removed
before the particular lower roll can be removed from its
mounting.

After any of the rubber covered roils have been sub-
jected to several grinding operations, a sufficient amount
of rubber has been removed from the rell to leave an in-
sufficient amount for the purpose for which the covering
is placed on the rolls, namely resilience and good squeez-
ing characteristics. These rolls then must be recovered
with rubber which usually necessitates that they be trans-
perted to and returned from a re-covering plant by suit-
able freight carriers. This re-covering is quite expensive,
‘because of the cost of the materials and labor involved
in the re-covering, and becauss of the cost of freighting
.the rolls to and from the re-covering plant. Because of
the time required to recover these rolls, the dye plant is
usually required ic either have extra rolls in storage to
use while the rolls are being recovered or to remove the
machine from production, both of which adds to the
overhead cost.

A furtker disadvantage of a conventional three roll
padder is the necessity for stopping the same to convert
‘or change over from a three roll to a two roll padder
which is desirable for certain applications to obtain proper
treatment. Many times, this change over is desired dur-
ing the run of a particular fabric resuliing in a portion of
the fabric remaining in the dye solution for a longer
period of time when the padder is stopped. This steppage
normally results in an unevenly dyed fabric and therefore
a fabric of materially reduced quality.

The present invention was developed to obviate the
aforementioned deficiencies in the prior padders. The
instant padder has a plurality of rolls arranged in such a
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manner that any one of the rolls may be removed from
its mounting without the removal of any of the other rolls
and thereby materially lessening the time and labor in-
volved in the removal of the rolls. These rolls are pref-
erably arranged so that one of the rolls is engaged by the
remaining rolls and cooperates therewith to define fabric
squeezing nips. Pressure applying means is provided for
each of the remaining rolls for urging these rolls against
said one roll with an individually controiled variable
pressure. This allows the squeezing action applied to the
fabric to be individually controlled at each of the nips for
beiter quality control of the dyed fabric. Also, the pres-
sure applied to cpposite ends of each of said remaining
rolls may be varied to compensate for irregularities in the
rolls and/or fabric to achieve an even squeezing action
throughout the fabric which also provides better guality
control on the dyed fabric.

A further advantage of the insiant padder resides in
the fact that it has been determined that the rubber cov-
ered rolls will operate in normal use for a considerable
longer period of time than the aforementioned conven-
tional padder before a groove is formed therein and erind-
“ing of the surface thereof becomes necessary. Therefore,
not only is the time and labor involved in the removal of
the rolls lessened but the frequency of removal is also
lessenad which further descreases the maintenance cost.
It has also been determined that smaller rolls may be used
with the instant padder than the rolls commonly used in
conventional padders without adversely affecting the
squeezing operation. The initial and maintenance cost of
these smaller rolls and the associated bearings and other
structure is considerably less then in conventional padders.

1t is therefore an object of the present invention to
provide a padder having a plurality of engaging rolls and
wherein any one of the rolis may be removed from the
padder without the removal of any other roll or rolis.

Another object of the present invention is to provide
a padder having a plurality of rolls exceeding two in
number and arranged with one of the rolls being en-
gaged by the remaining rolls and cooperating therewith
to define fabric squeezing nips, and pressure applying
means for urging the remaining rolls against said one roll
with an individually variable pressure. i

A more specific object of the present inventicn is to
provide a padder of the character last described wherein
the rolis are three in number and wherein the padder may
bz readily used as either a two roll or three roll padder,
the conversion being effectible while the padder is in
operation.

A further object of the present invention is to provide
a padder of simpler construction, which is less expensive
to purchase and mere economical to operate.

Some of the objects of the invention having been stat-
ed, other objects will appear as the description proceeds,
when taken in connection with the accompanying draw-
ings, in which:

FIGURE 1 is a side elevational viesw of the padder of
the present invention;

FIGURE 2 is an enlarged detail, partially in section
and with portions broken away of a means for applying
pressure to the rolis of the padder shown in FIGURE 1;

FIGURE 3 is 2 top plan view with portions broken
away of the apparatus shown in FIGURE I; and

FIGURE 4 is a section with portions broken away
taken substantially along line 4—4 in FIGURE 3.

Referring now to the drawings and more particularly
to FIGURE 1, there is shown a fluid treating apparatus
or padder generally indicated at 18, which includes a
frame 11 and a fluid tank 12. Fluid tank 12 is adapted
to contain a supply of fluid for ireating a fabric F which
passes therethrough., This fluid may be of any type with
which fabric is normally treated with the preferable ap-
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plication being to the dyeing of fabric. Padder 1§ in-
cludes first and second inlet guide rolls 13, 14 for guid-
ing the fabric into the tank 22. A guide roll 15 is po-
sitioned below the fluid level in tank 12, and is adapted
to have-the fabric F passed therearound. An outlet guide
roll 16 is journaled in suitable bearings mounted on
frame 11 and is adapted to have the fabric pass there-
over as the same is drawn from tank 12 and to gnide the
fabric into a bank of squeeze rolls generally mdlcated
at 26.

A trough member 17 is mounted under rolls 20 and
is inclined downwardly to tank 12 with which it com-
municates. Trough member 17 is adapted to catch the
fluid squeezed from the fabric by rolls 2¢ and- to return
the fluid to tank 12. In addition, a fluid supply line 18
is positioned above trough member 17 for suppiymg fluid
to trough member 17 to replemsh the fluid in tank 12
which is absorbed by the fabric.” A suitable float con-
trolled valve (not shown) controls the passage of fluid
through line 18 into frough member 17.

- Bank 20 comprises a frame 21 having a pair of base
plates 22 mounted on frame 11 by suitable bolts 23 and
including a pair of generally upright standards 24, 25
mounted on base plates 22 at opposite sides of the frame
11 and a pair of standards 26, 27 mounted on the up-
right standards 24, 25 at one end and extending upward-
ly and outwardly at an acute angle therefrom. A pair
of upright brace members 28 are mounted on base plates
22 and are connected at their upper ends to standards
26, 27.

Standards 24 and 25 each comprises a first laterally
opening channel member 30 which is mounted on the
corresponding base plate 22 in upright relation by any
suitable means such as welding. A horizontally disposed
- member 31 .is mounted at one end on channel member
36 and is spaced above base plate 22 to define spaced
frame members for mounting of opposite ends of a roll
to be presently described. A second upright laterally
opening channel member 32 is mounted by any suitable
means. on top of member 31 in spaced relation to first
channel member 30 to define a trackway for mounting
opposite ends of another roll. A third upright laterally
opening channel member 33 is mounted between base
plate 22 and member 31 by suitable bolts 34 so that
member 33 may be removed to removably retain the ends
of the roll between the spaced frame members. A clo-
sure plate 35 is. mounted on the upper end of each pair
of channel members 30, 32 by suifable bolts 36 and
serves to. bridge the space therebetween and to close the
upper end of the trackway defined thereby.

" Standards 26, 27 each comprises a pair of spaced lat-
erally opening channel members 37, 38, defining another
trackway for mounting opposite ends of still another roll.
1t is noted that'standards 26, 27 are arranged relative to
standards 24, 25 so that the trackways defined by mem-
bers 37, 38 and members 30, 32 converge toward each
other and that the spaced frame members 22, 31 are
disposed adjacent - the “point - of ‘convergence. Channel
member 37 of each standard is supported intermediate
its ends by one of the brace members 28 in the manner
described above. A closure plate 40 is mounted on the
upper ends of each pair of channel members 37, 38 by
suitable bolts 41 and serves to ‘bridge the space therebe-
tween for reasons to be presently described.

A first roll 42 is journaled at-its opposite ends in bear-
ings 43 for rotation about a generally horizontal axis and
preferably has a rubber covering. Bearings 43 have a
vertically extending groove in opposite sides thereof of
a width substantially the same as the width of channel
members 30 and 33. Bearings 43 are mounted in ver-
tical standards 24, 25 between channel members 39,
which are received in the grooves therein and between
spaced frame members 22, 31. It is noted that roll 42
is held in place by channel members 33 and may be re-
moved from standards 24, 25 by removal of channel
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members 33. Roll 42 is suitably dnven in- 2 manner
which is conventional in padders and apparatos of this
type, and which is not shown or described herein, the
same forming no part of the present invention.

A second roll 44 is journaled at its opposite ends in
bearings 45 which are substantially identical to previous-
ly described bearings 43 including the grooves formed
therein and, also, preferably has a rubber covering. Bear-
ings 45 are slidably mounted in the trackways defined by
channel members 37, 38 for sliding movement toward
and away from the ﬁrst roll 42 such that roll 44 is moved
into and out of engagement with first roll-42. The point
or area where rolls 42 and 44 are in engagement con-
stitutes a first nip where the fabric is adapted to be
squeezed. Bearings 45 are guided in this movement by
the mating relationship of the grooves and channel mem-
bers 37, 38. A plate member 46 is mounted on the up-
per surface of each of the bearings 45 by any suitable
means and extends outwardly from opposite sides there~
of. A yoke member 47 is mounted adjacent each end
of plate member 46 for reasons tc be presently described.

A pair of pneumatic motors 5¢ are mounted on each

of the closure plates 46 by suitable bolts 51 and each has
a piston 52 therein which is connected to a suitable dia-
phragm 53. A connecting rod 52a is connected to each
of the plStOIlS 52 and extends through mating openings
formed in the pneumatic motor casing and plate 40. The
outer end of each of the connecting rods 52a is connected
to one of the yoke members 47 by means of a pin 54,
A compression spring 55 surrounds each of the connect-
ing rods 52a and is positioned between the correspondmg
pxston 52 and the lower end of the pneumatic motor cas-
ing so as to bias the plston to the retracted or pressure re-
lieving position. It is noted that springs 55 are of suf-
ficient strength and the connecting rods are of such length
that roll 44 is moved cut of engagement with roll 42
when pistons 52 are moved to the retracted or pressure
relieving position. A pneumatic transmission pipe 56 is
connected to motor 59 on the opposite side of the dia-
phragm 53 and piston 52 from the spring 55 and is con-
nected at its other end to a control panel 7¢ to be de-
scribed later.

A third roll 66 is journaled at its opposite ends in
suitable bearings 61 which have grooves in opposite sides
thereof for receipt of the channel members 36, 32 in like
manner to that described above to slidably mount op-
posite ends of roll 60 in the trackways defined by chan-
nel members 39, 32. As in the case of rolls 42 and 44,
roll 69 is preferably provided with a rubber covering.
Roll 68 is likewise movable into and out of engagement
with first roll 42 and the area of this engagement con-
stitutes a second nip where the fabric is adapted to be
squeezed. To efiect this-movement, each of the bearings
61 has a yoke member 62 mounied on the top thereof.
A pneumatic motor 63 substantially identical to pneu-
matic motor 58 described above is mounted on each of the
closure members 35 by suitable bolts 64 and has a con~
necting rod 65 which is connected at its outer end to the
correspondmg yoke member 62 by a suitable pin 66 and
at its inner end to the piston (not shown) of the motor
3. A pair of pneumatic transmission lines 67 is con-
nected to the pneumatic motors 63 at one end and to the
atorementioned control panel 78.

Control panel 7¢ comprises a. transmission line 71
which is connected at one end to a suitable pneumatic
source, such as a compressor, not shown, and at the other
end to a suifable pressure gauge 72 included in control
panel 76. Gaunge 72 is connected to a control valve 73
by a line 74 for controlling pneumatic motors 50. Valve
73 is connected to a pair of valves 75, 76 connected -to
the end of lines 56 opposite from motors 50 by a T-type
connecting line 77.- Valves 75 and 76, respectively, allow
the pneumatic pressure applied ‘to the motors 50 at op-
posite ends of roll 44 to be varied such that the pressure
applied to opposiie ends of roll 44 may be individually
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controlled and variéd as desired. Suitable gauvges 898,
81 are mounted in lines 56 for visual indication of the
amount of pressure preseni therein.

Gauge 72 is connected to a valve &3 by a line 84 for
controliing the pneumatic pressure applied to motors 63
for controlling the pressure applied to roll 0. Valve 83
is connected to a pair of valves 85, 86 by a T-type con-
necting line 87 with the valves 85, 85 being connected to
the end of lines 67 opposite from motors 63. Suitable
ganges £0, 21 are mounted in lines 67 for visual indica-
ticn of the amount of pneumatic pressure therein.

Tn operation, the fabric F is passed over the guide rolls
13, 14, 15 and 16 and through the fluid freating apparatus
tank 12, where the same is passed through the fluid con-
tained in the tank. The fabric is then threaded through
the bank of rolls 28 by passing the same between rolls
42, 44 and then between rolls 42 and 66.

As aforementioned, roll 42 is driven in a manner which
is conventicnal and hence not shown herein. During
normal operation of the padder 18, roll 44 is in contact
with roll 42 and pressure is applied to the bearings 45
to move -roll 44 into squeezing relation with roli 42.
This pressure is applied by opening valve 73 on control
panel 78 and by suitable setting of vaives 75, 76 which
allow pmeumatic pressure to be applied to motors 59
through lines 77 and 56 and to act on piston 52 and dia-
phragm 53 to move piston 52 to the extended position
against the action of compression spring 55. Pistons 52
apply downward pressure to bearings 45 through connect-
ing rods 524, pins 54, yoke members 47 and plates 46.
It is noted that the amount of pressure applied to each
of the bearings 45 may be individually varied through
valves 75 and 76 such that more or less pressure may
be exerted at one end of roll 44 than at the other or equal
pressure may be applied to the opposite ends thereof as
desired to compensate for irregularities in the rolls and/or
fabric and to achieve an even squeezing action on the
fabric. :

Roll 69 is also normally in squeezing relation with roll
42 and is urged downwardly into such relation partially
due to the effect of gravity thereon and by the application
of downward force or pressure to the bearings 61 by
pneumatic motors 63. To apply this downward pressure,
valve 83 on control panel 79 is opened and valves 85
and 86 are suitably set to allow a predetermined amount
of pneumatic pressure to be applied to the piston and
diaphragm of motors 63 to move the same toward ex-
tended position against the action of the compression
spring therein. These pistons apply pressure to bearings
&1 through pins 66 and yoke members €2. As in the
case of roll 44, the amount of pressure applied to opposite
ends of rol! 62 may be individually varied by suitable con-
trol of the air flow in the respective line 67 through valves
85, 85 for the same reasons as mentioned in connection
with roll 44 above.

It it is desired to operate the padder 16 as a two roll
padder as oppesed to a three roll padder, the same may
be converted thereto without interrupting the operation
of the apparatus. To convert to a two roll padder, the
desired roll, either roll 44 or 69, may be moved out of
squeezing relation with first roll 42 by stopping the ap-
plication of pneumatic pressure to the respective motors
59 or 63. In this regard, it is only necessary to close valve
%3 or 82 to interrupt this application of pneumatic pres-
sure and sllow the respective springs to move the de-
sired 7oll away from the first roll 42 and out of squeezing
relation therewith,

After a pericd of uss, the rubber covering on the rolls
has a groove formed therein in the manner mentioned
ahove. When this conditicn occurs, the roll or rolls
must be removed from the apparatus and a grinding op-
eration performed thereon. To remove first roll 42 from
the apparatus, the same is disconnected from its drive
and the channel members 33 are removed by removing
bolts 24 from threaded engagement with base plates 22

10

15

25

30

45

50

55

60

65

70

-1

[

6

and members 31. Bearings 43 and roll 42 may then be
withdrawn horizontally from the apparatus without dis-
turbing either roll 44 or roll 8.

If roll 44 is desired to be removed, the pins 54 are re-
moved from the ocuter ends of connecting rods 52a4 and
yoke members 47 and the closure plates 46 and pneumatic
motors 58 carried thereby are removed from the channel
members 37 and 38 by removal of bolts 41, The bear-
ings 458 and roll 44 are then removed by sliding the same
cutwardly from between the channel members 37 and
38. Roll 66 is removed in like manner by removal of
the closure plates 35 from the channel members 30, 32.

It will therefore be apparent that an improved padder
is provided wherein the rolls are arranged in such manner
that any one roll may be removed from the apparatus
without the necessity of removing any of the other rolls
which materially decrzases the time and labor involved in
this operation. Also, an Improved padder is provided
wherein pressure applying means are provided for the
rolls which are individually controlled such that individu-
ally variable pressure may be applied to the rolls resuit-
ing in an increased contrel over the squeezing action of
the rolls and hence an increased control of the quality of
the resnlting product.

In the drawings and specification there has been set
forth a preferred embediment of the invention and, al-
though specific terms are employed, they are used in a
generic and descriptive sense only and not for purposes
of limitation, the scope of the invention being defined in
the claims.

We claim:

1. In a padder for treating fabrics with a liquid, said
padder having a frame, a tank mounted on said frame
for containing the liquid, and inlet and outlet guide rolls
for directing the fabric into and out of said tank; the
combination of

{a) three rolls arranged to define a pair of nips which
are adapted to receive the fabric therethrough to
exert a squeezing action thereon, :

(») a pair of vertical standards disposed at cpposite
ends of said rolls and each comprising a pair of
laterally opening spaced frame members for remov-
ably receiving opposite ends of one of said rolls and
a pair of upwardly opening spaced frame members
defining a first trackway extending outwardly from

aid laterally opening spaced frame members for re-
movably receiving opposite ends of another of said
rolls,

{¢) a pair of standards mounted on said vertical
standards intermediate their ends and extending out-
wardly therefrom, each of said ouiwardly extending
standards having a pair of spaced frame members
defining a sscond trackway convergingly arranged
relative to said first trackway for removably receiv-
ing opposite ends of the remaining roll thersin, and

(d) pressure applying means operatively connected to
said rolls for urging the same together to effect a
squeezing action on the fabric at said nips.

2. In a padder for treating fabrics with a liguid, said
padder having a frame, a tank mounted on said frame
for containing the liquid, and inlet and outlet guide rolls
for directing the fabric into and out of said tank; the
combinaticn of

(@) a plurality of rolls exceeding two in number rotat-
ably mounted on said frame adjacent the cutlet guide
roil and on the opposite side thereof from said tank
so as to be disposed exterierly of said tank, one of
said rolls being engaged by the remaining rolls and
cooperating therewith to define at least two nips the
first of which is adapted to receive the fabric there-
through from said outlet guide roll and to exert a
squeezing action thereon and the remaining of which
is adapted to receive the fabric therethrough from
said first nip and to exert additional squeezing action
thereon, each of said remaining rolls being mounted
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for selective movement out of engagement with said
one roll while said padder is in operation, and

(b) pressure applying means operatively connected to
each of said remaining rolls for urging the same
against said one roll, said pressure applying means
being operable to exert an individually variable pres-
sure on each of the remaining rolls for effecting a
variable squeezing action on the fabric at each of
said nips and to selectively move said remaining rolls
cut of engagement with said one roll to further vary
the squeezing action on the fabric.

3. The structure set forth in claim 2 wherein said pres-
sure applying means is fluid operable and includes valve
means for varving the amount of fluid applied thereto.

4. The structure set forth in claim 2 wherein said pres-

sure applying means comprises pneumatic motor means
operatlvely connected to opposite ends of each of said re-
maining rolls, valve means operatively associated with
said motor means for individually controlling the amount
of pneumatic pressure applied to each of said motor-means
to vary the pressure applied to said remaining rolls, and
means responsive to deactivation of said pneumatic motor
means. for moving said remaining rolls out of engagement
with said one roll.
" 5, In a padder for freating fabrics with a liquid, said
padder having a frame, a tank mounted on said frame
for containing the liquid, and inlet and outlet guide rolis
for directing the fabric iuto and out of said tank; the
combination of

() a first roll rotatably mounted on said frame adja-
cent the outlet guide roll exteriorly of said tank,

(b) a second r0ll rotatably mounted on said frame in
juxtaposed relation to said. first roll, said second roll
being mounted for movement into and out of engage-
ment with said first roll-and defining therewith a first
nip which is adapted to receive the fabric- there-
through from said outlet guide roll and to exert a
squeezing action thereon,

(c) a third roli rotatably mounted on said frame in
‘superposed relation to said first roll, said third roll
being mounted for vertical movement into and out
of engagement with said first roll and defining there-
with a second mp which is adapted to receive the
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fabric therethrough from said first nip and to exert
a squeezing action thereon,

(d) pneumatic motor means mounted at opposite ends
of said second and third rolls and each comprising
a cylinder and a piston disposed therein, said pistons
being movable between a retracted pressure relieving
position and extended pressure applying position,

(¢) means connecting said pistons to said second and
third rolls,

(f) means for supplving pneumatic pressure to -said
pistons for moving the same to extended pressure ap-
plying position,

(g) valve means operatively associated with said pneu-
matic supplying means for controlling the amount
of pneumatic pressure supplied to each of said motor
means whereby the pressure applied to said. second
and third rolls may be -varied to exert a variable
squeezing action on the fabric at said first and sec-
cnd nips, and

(#) spring means operatively connected to said pistons
and respcnsive to deactivation of said supplym°
means for biasing the pzstons to retracted pressure
relieving position. and thereby biasing said second and
third rolls out of engagement with said base roll.
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