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'UNITED STATES PATENT OFFICE.

HOWARD M. DUDLEY, OF PHILADELPHIA, PENNSYLVANIA.

DYEING-MACHINE.

1,280,183,

To «ll 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 Imlprove-
ments in Dyeing-Machines, of which the fol-
lowing is'a specification. _

My invention relates to a dyeing machine
and refers particularly to a machine adapted
for the dyeing of textile fibers compressed
within « yeing chamber, the dyeing being
accomplished by the forced passage of the
dye liquor through the fiber mass. )

Among the objects of my invention is a
dyeing machine particularly suitable for the
dyeing of warps in the ball, whereby the
condition of the fiber may be accurately and
readily judged at any stage of the treatnient
without opening the dyeing chamber and
whereby even results may be obtained with-
out disturbing the fiber to be dyed.

Another object 6f my invention is a dye-
ing machine in which the dyel goods may
be after-treated with water, steam, air, or
other materials or substances without han-

dling thé dyed goods, and whereby a sevies '

of batches of fiber may be treated simul-
taneously.

Other objects of my invention will be evi-
dent upon a -consideration of my specifica-
tion and claims. _

I have found that the even or uneven dye-
ing results obtained in a machine of this
general -character depend largely upon the
particular shgpe of the openings through

"which the dye liguor enters the fiber mass,

40

45

50

and that unevenness can be prevented by the
use of openings of a particular shape, the
conformation of which enables the liquor to

“spread itself through the fiber mass without’

the formation of channels of flow.

I have further found that this desirable
result-may be enhanced by inclosing the fiber
in a series of containers and passing the
treating liquid through these containers and
the fiber contained therein, first in one direc-
tion and then in the reverse direction.

In‘the use of many dyestuffs it is neces-
sary, after dyeing to treat the dyed.goods
with water for washing purposes,-or with
solutions of chemicals snch as metallic salts

' or “oxidizing products, for the purpose of

" aftey-trentment, or with oxygen or air for
14

oxidiging or diying. purposes. In the fol-

lowing of these after-treatments if is essen-

Specification of Letters Patent.
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Serial No. 154,575.

tial-that every portion of the dyed goods be
thoroughly and uniformly treated and-that
the operation be performed as readily and
quickly as possible. All of these results ure
obtainable by the use of the device of my in-
vention,in which the-goods are placéd in the

dyeing chamber and then rapidly, easily and,

completely dyed and after-treated without
further handling of the goods and without
the formation of channels by tiie liquids em-
ployed.
and uniform results with a minimnm of
time, labor and expense. :

One form of my device is shown in the
accompanying drawings in swhich similar
parts are designated by similar numerals.

Iigure 1 is a top plan view of one form of
the device of my invention.

Figs. 14 and 1% illustrate certain pipe con-
nections carried -by the chambers of the
pumps.

Irig. 2 is a side plan view of a portion of
IFig. 1, partly broken away. :

IFig. 3 is a side plan view of a portion of
Fig. 1, partly broken away, ahd showing the
device in position for loading and unloading.

I'ig. 4 is a cross-section of one of the men-
bers showing the plates.

‘Fig. 5 is.a top plan view of Fig. 4 in the

.direction of the arrow.

Tig. 6 is a cross-section through the line
6—6 of Fig. 7. ‘ ‘

Fig. 7 is a top plan view of a portion of a
foraminous plate.

IFig. 8 is a cross-section through the line
8—8 of Fig. 9.

Fig. 9 is a-top plan view of a modification
of the foraminous plate. .

In the form of my device as illustrated in
the accompanying drawings, the truck 20 is
mounted ‘upon the wheels 21, 21, which are
capable of movément upon the tracks 22, 22.
Pivotally mounted upon. the truck 20, is a
recepiacle 23, fixedly attached to the pinion
24 which is revoluble within the frame 25,

toothed segmental wheel 26, meshing with
the teeth of the worm 27. The worm 27 is
revoluble within the supports 28, 28, mounted
upon the truck 20 and is capable of revolu-

“tion by revelving the wheel 29 fixedly at-

tached to the shaft 30 of the worm 27. The
turning of the wheel 29 therefore revolves
the receptacle 28 through the medjum of the
worm 27 and the toothed wheel 26. The re-
ceptacle 23 iz camprised of the shell 31 to

j Patented Oct. 1. 1918,
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106

110




. opening therein,
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“said receptacle.

which ix fixedly attached n series of out-
wardly extended shoulders 32, 32 positioned
near one end of the =hell 31 Extending
across the shell 31 and removably attached
thereto is a fiber-holding tray 47 having a
foraminous plate 33. The pipe 34, 3 1s
attached to the shell 31 to coincide with an
and carries the coupling 36
and the valve 37. The pipe 35 opens into
the top of a liguid reserve tank 38.

smaller apparatus 39, the interior arrange-
ment of parts of 39 being similar to the in-
terior arrangement of parts of the recep-
tacle 23, is connected to the interior of the

5 receptacle 23, by means of the pipes 40, 40*

to which it is removably coupled, carrying
respectively the valves 41, 41*
mometer 42, the interior of the appuaratis
39 being connected to the-top of the reserve
tank 38 by means of the pipe 101 carrying
a valve. Perforated steam pipe 434 is with-
in the receptacle 23. A pipe 108, carrying
the valve 8% opens into the interior of the
receptacle 23 for drawing the liquid from
The interior of the recep-
tacle 23 carries a series of movable fiber-
holding trays 44, 45,
holding trays 44, 45 and 46 is comprised of
a foraminous bottom to which are fixedly
attached a series of lugs 49, 49 ind a side

menther 50 integral with the foraminous. -

platc 33 extends upwardly to the top of the
Tugs 19, 49, said side member. 50 being in-
tegral with and fixedly attached to the in-
terior faces of the lugs 49, 49, The lugs 49,
49 are vertically movable within the lng-
chambers 31, 51 of the shell 81. The in-
terior of each of the fiber-holding trays 44,
45 and 46 is therefore formed by tlie foram-
inous bottom 33 and the side member 50
The lugs 49, 49 of all of the fiber-liolding
trays carry holes 52, 52 with inserted pins

100, 100 for the insertion of withdrawal

means as hereinafter described. The fiber-
holding tray 47 is integral with the walls of
the receptacle 23 and is mot removable.
Fach of the foraminous bottoms 33, 33 is
composed of a series of triangular members
53, 53 with the openings 54, 5+. These tri-

angular members 53, 53~ are al'rramgcgl_ in-

pyramidal formation as shown in Figs, 6
and 7, extending upwardly and downwardly,

their bases abittting upon each other, while.
. “openings 5B, 55 are ‘made at the intersection
55 o _ ae.ab e

of said bases. ~

~ A member 67 is
68
49: 49 of the end fiber-holding tray 46. The

extended into members

memiber 67 carries a series. of serew-bolts:
_ he movably -
s 32, 32 of the shell 31.

69, 69 by. ineans of which it can
attached to the _

. 'The ﬁbqi‘-'ho!i_ing wiembor 83 is formed
the same as the fibe .

43, 46, 47 except that it has no side mem-
ber 50." - ' :

1,280,180

move the truck 36 upon the track 38,
~ated upon cach of the

and the ther-
- eapable

16. Each of thé fiber-

valves

pump not shown.

“the yalv

68 capable of abutment upon the lu{,r,v,j.
\d

r-holding membars 44,

Sitnatedat the sides of the truck 20 ure
frucks 5, H64 monnted upon wheels 57, 0
which are movable upon the tracks 98,
The means for wmoving the tracks 35
upon the tracks 38, 38* consists in each ease
of the lever arm 59 fixedly attached to the
pivotal member 60 revoiuble within the
{rack-carrying member 61, Fixedly atiached
to the pivotal member 60 is the arm G2, which
is pivotally attached to the wrm 63, which
in turn is pivotally attached to-the tenuck 56,
A movement of the arm. 59 will thevefore
Situ-
trucks 56, 564 are the
hollow members 64, 647 extended into the
hollow members 63, 654, The Targer cud
of each of the métnbeis 64, 644 ix of the ~ame
size and shape as the end of the receptacle
23, upon which it is capable of abutment,
and earries the collais 66, 662, throngh whicl
pass a series of screw bolts 79,
of eugﬂ'gey‘éﬂt within threaded holes
of the member 67 of the receptacie 23, and
the flan
the shell 31, thus allowing tight engagement
between the members G4, 644 and the reeep-
tacle 23. The centrifugal pumps 7L T
are_conncctad at their discharge -ends with
the members 63, 63 by means of the exten-
sion bushings 72, 72%. which allow of the
vertical movement of the wembers G, G5
anid 644, 634 without disengagenient from the
pumps. The charging
71,7718 are connected with threc-way pipes
74, 73%, which three-way pipes are connected

“with theé pipes . 745 earvving the valves
45, Thh, the pipes 78,762 canrying the

] vilves

jipes T8, TR carrving the
The pipes Th 71 lead 1o 2
i

77. 770 and the
TOOTON

source of water supply. the prpes T,
lead 1o the Dottoni of the Vigquid reserve tank

38, which is situated” above.the pumps 74,

714 and the pipes T8 T8 feadd to w tank con-
taining ‘the liquid in which the dye is dis-
solved,  Comnected” with the pumps e
respectively are the two-way: pipes: 85, 8%
branching Tito the pipeés 86,864 car, iy the

and opening iito the air andd

viilves 87, 874
the pipes 88..88* carrying. the valves 8o, 895

connected with an exhuust il compression -

The. pumps 7L, TI* are

o, H0A enreying
4 A

conneeted with the {)ipes
1, 91 i

ki

0, OO

yer

connected to_the top ofithe reseryol
38 by’ the pipes 92, 928 enrryin
98, 935 oo

- Situated within cacl’ of the members 64,

copverging.rectapgi-,
i ‘plates B0, BOA, -
supported by the supporting members 8L, 1

644 is n nested series.of conve
lar members comprised of the

814, the Jength of the plates of each rectan-
gulnr member being somiewhat

within it, as'shown in Fig. 4. - \
Tn the modifications of the foraminous

700 70N T0N

ends of the punps .

reater than .
that of the rectangular member “directly -
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plate shown in Figs. 8 and 9, the triangular

members 53, 53 instead of forming pyram-

idal members as shown n Figs. ¢ and 7,

are situated in planes parallel to and per-
5 pendicular to each other, their bases meet-
ing at the angles, thus forming a series of
rectangular openings 82, 82, the members
58, 53 ext: .ding upwardly and downwardly
therefrom,

The operation of the device is as follows,
assuming that the dyeing or treating oper-
ation has been finished, and the device in the
position shown in Figs. 1 and 2: The valves
- 7T, %8, 19, 89, 87, TTA, THA, T9A, 8H* and
15 874 are closed. The valve 84 is opeéned, al-

10

lowing all the liquid contained within the

receptacle to drain out. The pipe 35 is then
uncoupled. The series of screw-bolts 70, 70,
704, 70* are withdrawn and the two trucks
56, 564 are withdrawn- slightly upon the
tracks 58, 58, 584, 584 from contact with the
receptacle 23 by means of the lever-arms 39,
594, the latter corresponding to 59. Truek
20 15 then withdrawn from its position be-
tween the trucks 56, 564 by rolling it upon
the wracks 22, 22. The receptacle 23 is then
given a -quarter revolution by turning the
wheel 29, and if necessary may be maintained
in. that position hy the screw-bolt 94, the
teceptacle 23 then being in the position
shown in Fig. 3. The series of screw-bolts
69, 69 (Figs. 1 and 2) are then withdrawn
from engagement with the lngs 32, 32 and
the member 67 withdrawn from within the
receptacle 23.° The fiber-holding members
46, 45, the member 83 and the fiber-holding
member 44 is then remced in the order
stated by means of hooks inserted beneath
the pins 100, 100, in the lugs 49, 49, as illus-
trated in Fig. 8. When it is desired to load
the device with fiber, fiber is introduced into
the fiber-holding tray 47, the device being in
the position shown in Tig. 3. “The fiber-
holding member 44 with the fiber is then
Similarly placed upon the member 47. The
membér 83 is then introduced, no fiber being

20
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30
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40

45

e contained therein, and finally the fiber-hold--
“ing member 45 and 46 with fiber ate intro--

" duced. - The member 67 is then introduced,

50 its lugs 68, 68 abutting upon the lugs 49, 49

. of the member 46, and the series of fiber-hold- -

ing members brought into intimate and. fixed

© contact with: each other by means of the
serew-bolts 69, 69. The receptacle 23 and
its contents are then given s quarter revolu-
tion by means of the wheel 29 and its con-
necting members.- The truck 20 with the re-
" scep 3. is.then moved along the tracks
N 99 _ e reeepticle;is: positiongd he-
80 tween the members 64,644 as shown in Figs:

- 1T'and 2. The trucks 56, 56* with the mem-
bers_attached thereto are then moved in-
wardly along the tracks 58, 58* until the
flange members 66, 664 of the members 64,

642 abut against the membiers &7 and 95 he’

88

1]

sother: v

2

tween which a gasket has been placed, and
the joints made tight by means of the series
of screw-bolts 70, 704, The pipe 85 is fixedly
attached to the shell 31, The device is then
in the position shown in Figs. 1 and 2.

The dyeing operation is then conducted as
follows

All of the valves with the exception of
valves 794, 914 and 93 are closed. The pump
712 is then started, which takes the dye
liquor from the dissolving tank not shown to
which pipe 78 is attached, through the
pipe 784, and forces it through the: various
fiber-holding trays 47, 44, 83, 45 and 46 into
the pipe 92 through which it flows into the
reserve tank 88,0 When all of the liquor
from the dissolving tank has been delivered
to the pump 714, the valve 79* is closed and
the valve 77% is opened, thus allowing a free
sirculation of liquor by means of the pump
71* from the tank 88, through the device and
the fiber contained therein back into. the
tank 88. Tf it is desired to reverse the flow
of the dye liquid through the device and the
fiber, the pump 714 is stopped, all of the
valves with the exception of valves 77, 91
and 934 are closed and pump 71 started, thus
allowing a circulation of the liguor in tank
38, through the pipe 76, the punp 71, the de-
vices and through the pipe 93* back into the
tank 88. Tf it 1s desired to pass the liquid

75

80

85 .

90

95

from hoth ends -of the: device toward the

middle and out through the space formed by
the member 83, all of the valves are closed
with the exception of 77, 91, 774, 914 and 37
and both pumps 71 and 714 started; the lig-
nor will thus circulate from the tank 38,
through both pump 71 and 714 inwardly
through the fiber and back into the-tank 38
through the piped5:;

When the dyeing operation is completed
the liquor in the dyeing chamber is removed
by allowing it to drain through the pipe 108
by opening the valve 84 at the bottom
thereof. ’ :

If it is desired to wash the goods, water
is admitted through the pipe 74, 74* by
opening the valves 75 and 754, and the water
foreed through the device and the goods
contained therein, the other valves being’in
such an open or closed position as to cause
the water to enter either through the pipe
T4 or T4+ and exit: through the other one,
the cireulation being caused by either'.the
pump TlLor 714 A

Tf it-is desirved to treat the dyed fiber with

100 .

105

115°

120,

air, the valves 87 and 89* ar¢ opened and o

) St he
nd. to gllow ‘air te
pipe. 86, the devieg

the. exhaust-pump (not

be-sucked in thr

hown) st

n
1gh the

-and fiber, by the snetion upon: the pipe 88L.
‘or by using the compression side of the pump

(not shown) air may be forced through the =~ .

deviee nnd the fiber 1 an opposite direction’
from thal just described. IR

180




v

.

During all of these operations the valves
HEand T e maintained inoan open con-
dition. thus allowing the liber in the smaller
deviee 39 1o receive exactly the ~ame Great-

6 ment ax that 18 the larger deviee, and the
condlition of the fiber in the larger device
may be determined we any Gme without in-
terrupting the process by closing the valves
410 HY eNXsmrining the fiber in the

10 smaller deviee 30, -
1 do not Timit any=elf 1o 1he particular
size, slipe, wnnber ar arrangemient of parts
ax deseribed and iHusteated, all of which
way he varied withiout” going heyond the
15 scope of my invention as deseribod and
© dlaimed. ‘

What is elaimed is:— .

Lo Ina dyeing mucehine, in combination, a

dveing receptacle. a chamber at each end of

20 the ‘dyeing recéptach and abutable thepeon,
means wherehy the two chambers may he
moved outwardly frons abutment upon the
dyeing chamber, mcans. for revolving the
dveimg chamber, means for forcing a liguid
25 through both chambers into the dyveing ve-
ceptacle and nicans for permitting the es-
cape of the liguid from the dyveing reee -
tacle.. . .
2 In o dyeing maching, in combination. n
B0 dyeing recepiacle, means within the dyeing
receptacle for. containing fiber, 1 chamber
ateach end of the dyeing recepiacle and
capable of abutinent thereon, means where-

- by the two chambers may be moved outwardly

35 from. alvitment upon the dycing chamber,

teans for revolving the ddyeing Feceptacle,

aud means wheteby a continuout circulution

of liquid may be caused to pass throngh

both of the chambers into the dyeing recep-

40 tacle and through the fiber cbnt:_iineﬁ there-

in and means whereby the liquid may be

perniitted to eseape from the dyeing recep-

tacle after passage (hrotigh at least a por-
tion of the fiber (-(')nhl_ine(ftherein.

45 3. Tnoa dyeing machine, in combination; a

- receptacle, w series of parallel fo-

Cdveing
rminous plates.spaced from ench other with-
in (he dyveing reeoptacle, a chamber at’ ench

. end of the dyéing recoptacle and capablé of
- 80 abutmient thercon, means for circu‘nti_mz’ a
iuig two chambers and: the

s phites,
ilees iy he
+ “abutment upen the dyeing chamber, means
68 for revolving the dyeing chamber and menns

for. removing. the foraminous plates froin
“the dyeii mher, - oo 2T
<k I acdyeing maeliine, in combination, A

dyeing veceptuclega series of paiallel forami-

60 nous - plates. iving - exténded” convergent

members with openings hitween them with-
in_the dycing-redeptacke; means for main-

taining the plates at predeterinined distances
from each other, a chantber ut each end of
65 the dyeing redeptacle and capable of abut-

~members with openings between them with-

s vhereby the two
moved outwardly from:

‘veceptacle fron

1,280,188

ment. thereon, neans for passing a liguiid
through the chambers and  the g)ruminous'
plates, means for perniitting the escape of
the lignid from the dyéing chamber after it
has passed through o chamber and some of
the foraminous plates, nieans for renoving
the dyeing receptacle from abutmient with
the chainbers and means for revolving the
dxeing. receptacle. :

5. In a dveing machine, in combination, a
dyveing receptagle, n series of paraliel fo-
raminous plates having oppositely disposed
pyrumidal members, ménns for maintaining
the plates at predetermined distances from
each other, a- chamber at ench end: of the
dyeing’ receptacle abutting thereon, means
for circulating a liguid through the chawm-
bers and the foraminous plates, means for re-
moving the chambers and the dyveing recep-
tacte from abutment upon cach other, means
for revolyving the dyveing receptacle'to allow
of ‘the removal of the lﬁutos and means for
removing the plates, :

6. Tn a dyeing machine, in combination. a
dyeing receptacle, a series of parallel fo-
ramineus plates having oppositely disposed
pyramidal members, means for maintaining
the plates at predetermined distanees from
cach other, a chamber at each end. of the
dyeing receptacle abuiting thereon. a series
of divergent elenients within each cliamber,
u pump connected with cach chamber, each
pinup being connected with-a Hquid souree
and capable of cirenlating the ligquid'between-
the nested- members in (Tie chambers and ‘the
foraminous plates in the dyeing receptacle,
means for removing the dyeing veceptacle
from between the chambers, means for re-
volving the dyeing receptacle and means for
removing the foraminons plates.

7. Tn a dyeing machine, in combination,
a dyeing receptacle, a series of parallel fo-
raminous plates having extended convergent. -

76

80

85

20

100

106

in the dyeing .receptacle, means. for mgin-. 'y
taining the plates ai. predetermined distinces

from each other; » chamber at cach end of’

the dyeing’ receptacle and capable -of: abut-
ment thereon, meins for passing a. liquid

throngh the chambers and the. foraminous 118

‘plates, means for -forcing air through the -
‘hainbers and. the foraminous plates, means

for permitting the escapo of the liquid from
the dyeing .¢¥in '

wber after it ‘hys &“SSG(] o
through a chambor and somo of the’ oram-, 130
inotis plates, niéans_for, remoying the: eing.

_ ibutment with thi
bers and means for revolving the
reeeptacle. Do RE

8. °In a dyeing machine, in combination
a dycing receptacle, n chamber at cach ond
of the dyeing receptacle and abutable there--
on, ‘means whereby the two. chambers may.
be moved outwardly from abutment upor _
the’ dyeing chamber, meuans for revolving: 180

‘eliaime
dyeing °
126
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the dyeing chatber, a smaller testing device
exterlor to the I(Lrgw‘ device and having a
receptacle similar and proportionate to the
receptacle of the larger device, connecting
nieans between the two deviees for the pas-
sage of o liquid or aiv whereby fiber in the
two devices will be treated equally thereby,
means for forcing a I' juid and air through
both devices and means for permitting the
escape of the Hquid and air from the dyeing
receptacle and mewns for allowing the ex-
amination of the fiber in the smaller device
without interrupting the treatment of the
fiber in the larger device.

9. In.a dyvmfr machine, in combination,
a dyeing receptacle, a series of parallel fo-
raminous plates spaced from each other with-
in the dveing reeeptacle, a chamber at each
end of the dyeing receptacle and capable of
abutment thereon, means for cireulating a
Hguid throngle the two chanbers and the f0~
viinous plates, means whercby the two
channbers may be moved out wardly fromabut-
ment, upon the dyeing clamber, means for
revolving the dyeing chamber and means for
removing the foraminous plates from the
dyeing chambor, a smaller testing device,
exterior to the larger device and having a
receptacle similar and proportionate to the
receptacle. of the larger device; connecting
means. between the 1\\() devices for the pas-
sage of a liguid or air whercby fiber in the

two devices will be treated equally thereby, .

means for forcing air through both devices
and means for pormlttmg the escape of the

liquid and ajr from the dyeing receptacle
and means for allowing the examination of
the fiber in the smaller device without in-
terrupting the treatment of the fiber in the
larger. device.

10. In a dyeing machine, in combination,
a dyeing receptacle, a series of parallel fo-
raminous plates having extended convergent
nembers with openings between them with-
in' the dyeing receptatele, means for main-
taining the plates at predetermined distances
from cach other, a chamber at each end of
the dyeing receptacle and capable of abut-
ment thereon, means for removing the dye-
ing receptacle from ahutment with the cham-
bers and means for revolving, the dyeing
receptacle, a smaller testing device, exterior
to the larger device and h‘umrr ) receptacle
shimtlar uul proportionate to th(, receptacle
of the larger device, connecting means be-
fween the two devices for the passage of
a liquid or air whereby fiber in the two de-
vices will be treated e ]lmlly thereby, means
for forcing a liguid and air through both
devices and means for pernitting the escape
of the liquid and air from the dyeing recep-
tacle and means for allowing the examina-
tion of the fiber in the smaller device with-
out. interrupting the treatment of the. fiber
in the Jarger device.

Signed at New York city in the county
of New York and State of New York this
10th day of March 1917.

HOWARD M. DUDLEY.
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