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UNITED STATES PATENT OFFICE.

HOWARD M. DUDLEY, OF PHILADELPHEIA, PENNSYLVANIA.

SKEIN-DYEING MACHINE:

1,327,657,

Specification of Letters Patent, Patented Jan. 13, 1920.

Application filed August 22, 1917, Serial No. 187,531.

To all whom it may concern: '

Be it known that I, Howarp M. Duprey, a
citizen of the United States, and a resident
of Philadelphia, in the county of Philadel-
phia and State of Pennsylvania, have in-
vented certain new and useful Improvements
in Skein-Dyeing Machines, of which the fol-
lowing is a specification. ,

My invention relates to skein dyeing ma-
chines and refers particularly to machines
suitable for the dyeing of skeins by means of
a circulating dye liquor.

One object of my invention is a device

whereby skeins of textile fibers may be dyed
evenly without manual manipulation.
Another object of my invention is a de-
vice in which a dye liquor may be passed in
opposite directions through fiber skeins.
Another object of my invention is a device
in which those portions of the skein which
rest upon the supporting bars are dyed
evenly with other portions of the skein.
Another object of my invention is a de-
vice in which the dye liquor is distributed
evenly throughout the dyeing chambers.
Another object of my invention is a de-
vice in which the skeins may be washed and
oxidized after dyeing, the oxidation being
accomplished by means of an oxidizing solu-
tlon or by means of air or a suitable gas.
Another object of my invention is a test-
ing device whereby the condition of the fiber
in the dyeing chamber may be determined
without opening the dyeing chamber or dis-
turbing or injuring the skein yarns therein.
These and other objects of my invention

will be evident upon a consideration of my-

specification, drawings and claims.

In the dyeing of skein yarns it is neces-
sary that the skeins be moved continuously
through the dye liquor or that the dye liquor
be passed continuously through the skeins in
order that all portions of the yarn receive
equal treatment to produce even dyeings.

It is further necessary in the dyeing of
fibers of this character, to suspend or-sup-
port each skein-separately in order that the

fibers may not become tangled and thus in-.

terfere with the further operations. There
is a tendency toward uneven dyeings at those
portions of the skein which rest upon these
supporting means, and which are usually
not subjected to the same treatment as those
portions which are subjected to free treat-
ment of the dye liquor. ‘ ’

My device overcomes all of the above and:
other difficulties and presents a method
whereby ‘uniform and even dyeing results:
may be obtained with a minimum of time,
labor and expense." '

In the drawings forming a part of this
specification, and in which several forms of
the device of my invention are illustrated,
similar parts are designated by similar nu-
merals, , - ;

Figure 1'is a. vertical .cross-section of one
form ‘of my device. o

Fig. 2 is a view looking in the direction:
of the arrow 2 of Fig. 1. : '

Fig. 8 is a cross-section through. the line
3-—3 of Fig. 1 with the top of the dyeing
chamber removed. .

Fig. 4 is a cross-section through the line
4—4 of Fig. 5. ; .

Fig. 5 is an enlarged vertical cross-section
of the testing device. '

Fig. 6 is'a view in the direction of the
arrows 6, 6 of Fig. 1.

Fig. 7 is a broken cross-section showing
the end connection of the top and ends of
the dyeing chamber. _

Fig. 8 is an end view of one of the fo-
raminous pipes: ‘

Fig. 9 is a vertical cross-section of one of
the foraminous pipes. :

Fig. 10 is an end view of a'modified form
of one of the foraminous pipes.

Fig. 11 is a vertical cross-section of the
foraminous pipe shown in Fig. 10.

The particular form of the device of my
invention illustrated in the drawings, com-
prises a dyeing chamber formed by the side’
memubers 10 and 11, the end members 12 and:
13, the top 14 and ‘the bottom 15. The end
construction of the top 14 is shown in Fig. 7
and comprises a downwardly extended end
member 16, the upper extended member 17
having a series of holes through which the
wing nuts 18, 18 may be inserted to thread
with threaded holes in the flange 19 of the
end members 12 and 13 and the side members
10 and 11 of the dyeing chamber, the wing
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nuts thus serving to fasten the top 14 upon’ -

the side and end members of the dyeing
chamber ; the lower portion of the member 16
abuts upon the inner surface of the sides and
ends of the dyeing chamber, thus forming a’
tight joint.- A chamber 20 extends along
the end between the raember 16 and the up--
wardly extended portion:21 of theé end mem-
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ber 13 and 2 ‘similar'chambe-r 922. is formed

along the upper portion of the other end of -

the dyeing chamber.

A series of foraminous pipes 23, 23 ex-
tends across and within the top member 14
and open into the chamber 20, the pipes 23,
23 passing through the holes 24, 24 in the
members 16, 16 of the top 14 as shown -in
Fig. 7. A series of pipes 25, 25 connect the
chamber 20 with the pipe 26, having the
valyve 27, the pipe 26 being connected with
the pipe 28, which is in turn connected with
the delivery chamber of the pump: 29.

The bottom 15 contains a series of fo-
raminous pipes 80, 30 extending within and
across the bottom member and opening into
the chamber 32. A series of pipes 33, 33
connect the chamber 32 with the pipe 34
having the valve 35 ; the pipe 34 is connected
with the pipe 28.

A series of openings 80, 80 connects the in-
terior of the top 14 with the chamber 22
and a similar series of openings 81, 81 con-
nects the interior of the bottom 15 with the

5 chamber 31. ‘

A testing device whereby the condition
of the fiber in the dyeing chamber may be
determined without opening the dyeing
chamber or interrupting the operation there-
in, is shown in detail in Fig. 5. A member
36 containing the conduit 37 and having the
valve 88, connects the chamber 31 with the
lower end of the fiber chamber 39, the upper
end of the fiber chamber being connected to
the chamber 22 by means of the member 40
containing the conduit 41 and having the
valve 82. The fiber chamber 39 has the up-
per and lower extended flanges 42 and 43,
the member 40 having the extended flange
44 capable of abutment upon the flange 42
and the member 36 has a similar flange abut-
able upon the lower flange 48 of the fiber
chamber 89.  The fiber chamber is retained
in the position shown in Fig. 5 by means of
the collar clamp members 45 45, hinged at
46 46 and capable of being clamped by
means of the two wing bolts 47 47. With-
in the fiber chamber 89 is a yarn skein sup-
porting frame. 48, having a series of rods
49, 49 upon which the yarn skeins 50, 50
may be retained. '

Within the dyeing chamber there is a re-
movable yarn support frame 51, carrying a
series of upper and lower rods 52, 52 upon
which the yarn skeins 58, 53 may be retained.
The support may be removed from the dye-
ing chamber by means of the chain 54. The
supporting frame 51 rests upon the angle
members 55, 55 which are integral with the
sides 10 and 11 of the dyeing chamber.

The foraminous pipes 23, 23 30, 30 have a
series of interrupted longitudinal openings
56, 56 positioned inwardly toward the dye-
ing chamber.

_A pipe 57 having the valve 58, connects

1,327,657

the upper portion of the dyeing chamber
with the top of the reserve tank 59.

A pipe 60, having the valve 61 is connect-
ed with the pipe 57. _

The bottom of the reserve tank 59 is con-
nected with the pipe 62 having the valve 63,
the pipe 62 being connected to the receiv-
ing chamber of the pump 29. :

The pipe 64, having the valve 65, con-
nects the pump 29 with a dissolving tank
not shown. . R

The pipe 66 having the valve 67 connects
the pump 29 with a source of water supply.

The pipe 68 having the valve 69 is con-
nected with a source of air supply.

In the modification of the foraminous
pipes shown in Figs. 10 and 11, the openings
70, 70 are transverse of the pipe.

The operation of the device is as fol-
lows :— ‘

The yarn support 51 is loaded with the
yarn skeins 53, 53, care being talken that the
skeins do not bind between the upper and
lower rods 52, 52, and then placed within
the dyeing chamber. The top 14 is then
placed upon the device and clamped thereto.
The testing device is similarly charged with
the skeins 50, 50 and placed in position. All
of the valves are then closed with the excep-
tion of valves 65, 85, 38, 82 and 58, and the
pump 29 started. The dye liquor from the
dissolving tank, not shown, passes through
the pipe 64, the pump 29, the pipe 28, pipes
33, 83, the chamber 32, the foraminous pipes
30, 30, the dyeing chamber, and the pipe 57
into the reserve tank 59.

When sufficient dye liquor has been intro-
duced, valve 65 is closed and ‘valve 63 is
opened, thus allowing a continuous circula-
tion of the liquid through the dyeing ma-
chine, the reserve tank and the pump. IFrom
time to time valves 88 and 82 are closed and
the testing device 39 removed, the yarn 50
examined and the testing device replaced.
The flow of the liquid through the device is
reversed by closing all of the valves with the
exception of valves 63, 27, 82, 38 and 61. In
this case the liquor is forced by the pump 29
through the pipe 28, pipe 26, pipes 25, 25,
chamber 20, top 14, foraminous pipes 23, 23,
the dyeing chamber and pipe 60 into the re-
serve tank 59, at the same time the liquid
passes downwardly through the testing de-
vice 39. It is to be noted that if the skeins
53, 53 are not held tightly by the bars 52,
52, the skeins will be floated away from the
bars, and thus, that portion of the skeins
which normally rests upon the bars will be
dyed. When the dyeing operation is com-
pleted, all of the valves are closed with the
exception -of valve 100, thus drawing the
liquor from the dyeing chamber.

In order to wash the skeins without re-
moving them from the dyeing chamber, all
of the valves are closed with the exception

70

75

80

90

100

108

110

115

120

125

130



10

15

20

25

30

35

40

45

50

1,327,657

of valves 67, 85, 88, 82, and 58, fresh water
thus passing through the pipe 66 into the
pump 29 and from thence being forced
through the dyeing chamber in the same
manner as the dye liquor was forced. When
the goods are sufficiently washed, all of the
valves are closed with the exception of
valves 69, 85, 88, 82 and 58 and air forced
through the pipe 68 and from thence
through the dyeing chamber in the same
manner as the liquid was previously forced.
In this manner the skeins are dried or oxi-
dized as desired. After these operations
are completed, the top 14 is removed and the
frame 51 carrying the skeins 53, 53 is with-
drawn by means of the chain 54.

I do not limit myself to the particular
size, number, form or arrangement of parts
as shown and described, all of which may
be varied without going beyond the scope
of my invention as described and claimed.

What I claim is:—

1. In a fiber treating device, in combina-
tion, a dyeing chamber, a removable frame
adapted to carry fiber skeins within the dye-
ing chamber, a series of foraminous pipes be-
low the frame, means whereby a liquid may
be removed from the dyeing chamber above
the frame, a removable top carrying a series
of foraminous pipes, means whereby a liquid

may be removed from the dyeing” chamber .

below the frame, and means for forcing a
liquid through either series of pipes and the
dyeing chamber.

2. In a fiber treating device, in combina-
tion, a dyeing chamber, a removable frame
adapted to carry fiber skeins within the dye-
ing chamber, a series of forammous pipes
below the frame, means whereby a liquid
may be removed from the dyeing chamber
above the frame, a removable top carrying a
series of foraminous pipes, two chambers
into which the two series of .foraminous
pipes enter, a pump, a series of pipes con-
necting the pump with the chambers, means
whereby a liquid may be withdrawn from
the dyeing chamber below the frame and
means whereby the liquid may be returned to
the pump after its passage through the dye-
ing chamber.

8

8. In a fiber treating device, in combina-
tion, a dyeing chamber, a removable frame
adapted to carry skeins within the dyeing
chamber, means within the dyeing chamber
for supporting said frame, a series of fo-
raminous pipes between the bottom of the
frame and the bottom of the dyeing cham-
ber, a chamber into which the pipes of the
serles enter, a removable top carrying a se-
ries of foraminous pipes between the top of
the frame and the top of the dyeing cham-
ber, a chamber into which the pipes of the
upper series enter, a pump, means for con-
necting the two pipe chambers with the
pump, means for withdrawing a liquid
from the bottom of the dyeing chamber, and
means for withdrawing a liquid from the
top of the dyeing chamber.

4. In a fiber treating device, in combina-
tion, a dyeing chamber, a removable frame
adapted to carry fiber skeins within the dye-
ing chamber, a series of foraminous pipes
below the frame, means whereby a liquid
may be removed from the dyeing chamber
above the frame, a series of removable fo-
raminous pipes above the frame, means
whereby a liquid may be removed from the
dyeing chamber below the frame, means for
forcing air through either series of pipes and
the dyeing chamber, and means for forcing
a liguid through either series of pipes and
the dyeing chamber.

5. In a fiber treating device, in combina-
tion, a dyeing chamber, a removable frame
adapted to carry fiber skeins within the dye-
ing chamber, a series of foraminous pipes
below the frame, means whereby a liquid
may be removed from the dyeing chamber
above the frame, a removable top carrying
a series of foraminous pipes, means whereby
a liquid may be removed from the dyeing
chamber below the frame, means for forcing
air through either series of pipes and the
dyeing chamber and means for forcing a
liquid through either series of pipes and the
dyeing chamber. .

Signed at New York city, in the county of
New York and State of New York, this 6th
day of August, 1917. :

HOWARD M. DUDLEY.
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