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The plesent 1nvent10n relates to & method and
apparatus for dyeing predetermined portions of
textile material such as thread, yarn and the like,
and. more-particularly - to-a-new- and improved

718 process and. structure for dyeing: predetermined

portions of such mateual in- a- variety - of pre-
selected colors. .

. It is an object of. the plesent invention to pro-

v1de a novel device of the-above character which
¥10 primarily utilizes an existing ‘Mmanufacturing op-
eration and apparatus for securing the new result,

. Another object of-the 1nvent10n is the provision
of such a device. which i3 automatic.in action and
which requires substantially no additional super-

(18 vision.

A furthér obJect is o provide such a device
which is readily and accurately controlla.ble to
seeure the desired results.

. Another -object is to provide such a dev1ce which

»20 allows a wide range of chmce Wlth respect to
patterns and colors.

.Another object is to pr 0v1de such a device whxch
requn es the addition.of only comparatively cheap
and simple structure to the existing apparatus:in

n25 order to carry.out the dyeing operatlon

Further objects and advantages will be apparent
to: those ‘skilled .in this-art from the following
descrlptmn taken in connection w1th the accom-
pa,nylng drawings in which:

780 . Fig. 1is a perspective elevation of a portlon of
a standard type of winding machine mcorpora,tmg
one preferl ed. form of the present invention; - .

-Fig. 2° i5.a side elevation of a portion. of such
wmdmg machine 1ncorpo1at1ng another embodl-

ngh ment of the present ifivertion;

Fig. 3 is'an enlarged detail of an 1ndex1ng drwe
for dye containers according to; the present inveri-
tion;.. .
©mig, 4-is a ‘detadl . of the 1ndex1ng mechamqm

140 shown in Fig. 3;

Fig. 5 is an enlarged elevatlon partly 1n sectlon
of a'unified group of dye holders and. dispensmg
devmes of the chalactel 111ustrat°d i Flg 1 ‘

Fig 6is. a top plan view of Fig.5; - o

F1g 7 1s a view slmllal to Flg 5 111ustrat1ng
‘another type of dlspensmg dev1ce
. Fig. 8 is.a top plan view of Fig. 7, .

‘ Fxg 9isan enlarged elsvation paltly in sectlon
of a, unified group of dye holders and dispensing
=50 dev1ces of the' characw* 111ust1 ated in Fig 2;

“Pig, 10 is‘a top plan view of Fig.9;

“PigE 117 is e sectional detail of a dlspensmg
device as 111ustrated in g 7;

- Figi12'is-a’detail in’ elevatlon of another farm

=55 of ‘dye dispensing devices:: -7

a6

-up in ‘suitable cops.
-the mechanism: so far described is of a'standard

(Cl. 8—17)

Fig. 13 is an enlarged detail partly-in section of
a dispensing device as illustrated in Fig. 12;
~ Fig. 14-illustrates.a dye holder and one method
of feeding dye to a dispensing device as illustrated
inFig, 12;

Pig. 15 illustrates another embodiment of the
invention showing the use of a plurality of sta-
tionary dye holders and. dispensing devices;

Fig. 16 is an end v1ew of the structure shown in
Flg 15;:and

‘Fig. 17'is a sectional view.of a-dye holder and
dispen‘sing device of .the-type shown in Fig. 15.

The winding machine illustrated in Fig. 1 in-
cludes ‘primarily - a plurality of yarn. holders 1
carrying the packages of yarn to be dyed, a plu-
rality of réceiving yarn holders 2 on which the
‘dyed yarn is to be wound in the usual package or
cop; and means for rotating the yarn hoelders 2 to
draw the yarn through-tension devices 3; stop mo-
tions 4 and reciprocatory thread guides 5. The
means for rotating the holders 2 includes driving
rolls: 6-mounted on-and driven by a roll shaft 7,
and the means fof reciprocating the thread -guides
5 includes’ cam ‘wheels 8 arranged to cooperate
with followers 9 on said thread guides and-mount-
ed on and driven by a cam shaft 11 whereby the
thread guides 5 are caused to reciprocate on sta-
tionary guides 12 from end tu end of the yarn
holders 2.

The cam shaft 11-is’ duven at constant speed
from a suitable source of power not Mustrated
‘and the roll shaft 7 is preferably driven by a belt
10 from the same source of power but is arranged
to be: accelerated and decelerated slightly at

‘regular intervals by means of a building motion

indicated generally at-13-and including a-belt 14

“driven from-sgid source of power, a cone pulley
15 and shifting mechanism 16 for the belt 14 op~

erated by a disc-17 driven-at ‘slow speed through
suitable gearing from the-source of power:.: The
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operation of the building metion is such that the

‘yarn ‘as it’is received on-the:-holders 2 does not
pile up in ridges but is arranged to properly build
It will ‘be understood. that

type "and it -is believed that further description
thereof is accordingly: unnecessary. ‘

"~ According to the present invention:- ‘means are
provided for intermittently -applying to the yarn
as it travels from one holder to the other coloring
material of predetermined character according to
a° pre-selected . sequence .or patiern. -As illus-

Ctrated “in Fig. 1, this means comprises unitary

groups ‘of dye ‘containers and dispensing devices
in the:form of:receptacles: 18 (Fig. 5) provided
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with wicks or pads 19 of suitable material adapt-
ed to be saturated by the dye within the recep-
tacles, and arranged to be engaged by the reach
21 of the yarn as it is reciprocated by the guide 5
whereby the yarn is impregnated at intervals by
the coloring material.

In order that the various dye dispensing devices
may engage the yarn in sequence, they are ar-
ranged as here shown in the form of a cylinder
fixed on a rotary shaft 22, and suitable indexing
means for the shaft are provided to rotate the
dispensing devices into operative position. As
here shown, the indexing means is in the form
of a ratchet 23 and a pawl 24 which is arranged
to be actuated by a shaft 25 which is reciprocated
by means of a scotch yoke connection 26 from
the disk 17 of the building motion.

The groups of dye dispensing devices 18, 19 are
preferably arranged to be engaged by the travel-
ing yarns at both sides thereof so that one group
may operate simultaneously on two yarns.

In the operation of this embodiment of the
invention, the receptacles 18 having been filled
with the desired dye colors, the operation of the
winding machine in the usual manner. causes
such dye colors to be intermittently applied to
the yarns as they are carried back and forth by
the guides 5, the dyed portions of the yarns as
they are wound on the holders 2 forming terminal
bands as shown at 27 and 28, the color of the
hands being changed periodically as the groups
of dye dispensing devices are indexed by the op-
eration of the building motion.

It will be understood that various forms of dlS-
pensing devices may be utilized, Figs. 7, 8 and 11
illustrating a form in which the engaging element
is in the form of a pivotally mounted disc 29 of
suitable material fed from the dye receptacles
18 as by means of hollow supporting members 30
and arranged to have rolling contact with the
varn., Figs. 9 and 10 illustrate another form in
which the engaging elements 31 are arranged as
flat surfaces angularly disposed.

In Figs. 2, 3 and 4 there is illustrated an em-
bodiment of the invention incorporating index-
ing mechanism for the dye dispensing devices
which is operated by the cam wheels 8 so as to
be synchronized with the movement of the thread
guides 5. As here shown the cam shaft 11 drives
shafts 32 through suitable gearing of unit ratio.
Shafts 32 are provided on their upper ends with
pinwheels 33 arranged to engage star wheels 34
mounted on the shafts 22 on which the dye re-
ceptacles 18 are mounted, said wheels 33 and 34
being arranged to form a conventional type of
Geneva movement whereby the shafts 22 are in-
dexed once for each revolution of the cam shaft
11. :

It will be understood that any su1tab1e form of
dye dispensing structure may be utilized with this
embodiment of the invention, that illustrated be-
ing the type shown in detail in Figs. 9 and 10 of
the drawings.

The operation of th1s embodiment of the in-
vention is substantially similar to that first de-
scribed with the exception that since the indexing
of the dye dispensing devices is synchronous with
the motion of the yarn guides, the adjacent
spotted portions of the yarn will be of different
colors.

In Figs. 12, 13 and 14 there is illustrated another
embodiment of the invention in which the dye
dispensing surfaces are arranged to have rolling
contact with the yarn. As there shown, the
driving rolls 6 are provided with one or more rings
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36 of suitable absorbent material and means are
provided for saturating these rings with coloring
material here illustrated in the form of a corre-
sponding number of dye receptacles 37 provided
with conduits 38 terminating in nozzles 39 adja-
cent and above said rings 36, and having regu-~
lating valves 41 whereby the dye may be allowed
to drip on the dispensing rings 36 at a suitable
rate to maintain the saturation thereof.

. It will be understood that any desired number
of rings 36 may be arranged along the rolls 6, and
may constitute the entire periphery thereof if so
desired, and each ring may be provided with dye
of any desired color. The rings are preferably
mounted on the rolls 6 with suitable frictional
engagement whereby the rings may be removed
and 1nterchanged to provide the desired pattern
on the yarn.

During the operation of this embodiment of the
invention, the yarn as it is wound upon the re-
ceiving holder is pressed against the dispensing
rings 36 so as to be efficiently impregnated with
the dye carried thereby, whereby the yarn is
spotted in a predetermined manner as it is car-
ried back and forth by the thread guide 5.

In Figs. 15, 16 and 17 there is illustrated an
embodiment of the invention in which the dye dis-
pensing devices comprise receptacles 42 mounted
on the thread bars 43 as by means of detachable
connections 44, and provided with suitable dis-
pensing elements such as wicks or felts 45 which
are arranged in the path of the yarn as it is re~
ciprocated by the guide 5. The receptacles 42
are. readily removable and interchangeable
whereby the character and sequence of the color-
ing applied to the yarn may be readily varied as
desired.

In the operation of this embodiment of the in-
vention, the yarns will be wiped across the ter-
minal surfaces of the dispensing elements 45 as
they are carried back and forth by the _thread
guide 5 whereby the yarn will be periodically im-
pregnated with the various colors in accordance
with the pre-arranged sequence,

It will be noted that there is here provided a
method and apparatus for spotting yarn in any
desired combination and sequence of colors which
accomplishes the objects above set forth in an
efficient and reliable manner. Moreover, al-
though certain embodiments of the invention have
been described and illustrated in detail, it will be
understood that other embodiments are possible
and that various changes may be made in the
design and arrangement of the parts without de-
parting from the spirit of the invention as defined
in the claims appended hereto.

‘What is claimed is:

1. A method of spot dyeing yarn or the like in
a plurality of colors comprising drawing a con-
tinuous length thereof past a plurality of laterally
arranged dye dispensing devices, vibrating the
said yarn laterally so as to cause it to engage said
devices and become impregnated with said colors
in sequence, and shifting said dispensing devices
so as to present a preselected arrangement of
colors thereto.

2. A method of spot dyeing yarn or the like in a
plurality of colors comprising drawing a con-
tinuous length thereof past a plurality of laterally
arranged dye dispensing devices vibrating the said
yarn laterally so as to cause it to engage said de-
vices and become impregnated with said colors in

‘sequence and shifting said dispensing devices in

synchronism with the vibrations of the yarn so as

80

85

90

95

100

105

110

115

120

125

130

135

140

145

150



10

15

20

25

30

36

40

45

50

55

60

65

70

R

1,968,677

to present a preselected arrangement of colors
thereto, )

3. In a winding and dyeing machine, a plu-
rality of rotatable holders, means to transfer
thread, yarn or the like from one holder thereof
to another, a plurality of dye dispensing devices
arranged laterally adjacent said yarn, means to
vibrate said yarn into engagement with said dye
dispensing devices alternately, and means to po-
sition said dye dispensing devices so as to engage

said yarn in sequence. i

4. A winding and dyeing machine for yarn and
the like including a receiving package, means for
revolving said package to wind the yarn thereon,
reciprocating means for guiding the yarn onto
the package and a plurality of dye dispensing
elements arranged to present surfaces wet with
dye adjacent the yarns as it is wound on the
package, and means to move said surfaces of the
dye dispensing elements into operative position
in sequence, said guiding means being arranged
t0 move the yarn into periodic engagement there-
with.

5. A winding and dyeing machine for yarn and
the like including a receiving package, means for
revolving said package to wind the yarn thereon,
reciprocating means for guiding the yarn onto
the package, a plurality of dye dispensing ele-
ments arranged to present surfaces wet with dye
adjacent the yarn as it is wound on the package,
and means operative in synchronism with said
guiding means for moving said surfaces of the
dye dispensing elements into operative position
in sequence; said guiding means being arranged
to move the yarn into engagement with said sur-
faces.

6. A multi-color yarn spotting machine includ-
ing a plurality of pivotally mounted dye holders

3

having dye dispensing surfaces, means for draw-
ing the yarn past said surfaces, means for recip-
rocating said yarn laterally into and out of con-
tact with said surfaces and means for indexing
said holders in synchronism with the reciproca-
tion of the yarn to present said dispensing sur-
faces to the yarn in sequence.

T. A multi-color yarn spotting machine includ-
ing a plurality of pivotally mounted dye holders
having dye dispensing surfaces, means for caus-
ing the yarn to periodically engage said surfaces,
and means for indexing said holders to present
the dispensing surfaces thereof to the yarn in
sequence.

8. A multi-color yarn spotting machine in-
cluding a plurality of pivotally mounted dye hold-
ers-having dye dispensing surfaces, means for
causing the yarn to periodically engage said sur-
faces, and means for indexing said  holders in
synchronism with such periodic movement of the
yarn to present the dispensing surfaces thereof
to the yarn in sequence.

9. A winding and dyeing machine for yarn and
the like including a receiving package, means for
revolving said package to wind the yarn thereon,
reciprocating means for guiding the yarn onto
the package in timed relation to the rotation of
the package, building means for periodically
varying the timed relation between the guiding
means and the winding means, a rotatable dye
holder arranged to present surfaces wet with
dye in position to intermittently engage the yarn
as moved by said guide and means operated by
said building means for periodically indexing the
dye holder to present different dye surfaces to
the yarn.
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