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Lo all whom it may concern.:

Be it known that I, Jouny F. WiLMor, of
Rahway, in the county of Union, and in the
State of New Jersey, have invented certain
new and useful Improvementsin Dyeing Ap-

~ paratus; and I do hereby declare that the fol-
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lowing is a full, clear, and exact description

thereof, reference being had to the accom-
panying drawings, in which—

FKigure 1 shows a view of my apparatus in
side elevation; Fig. 2, a plan view of the same;
Iig. 3, a detail perspective view of a portion
of the apparatus on an enlarged scale: Fig.
4, an enlarged detail view, in side elevation,
showing the manner of turning the sticks
and the movements of the latter; Fig. 5, a
detall view, in end elevation; of a modified
form of stick; and Fig. 6, a detail perspective
view of a portion of another modification of
the stick.

Letters of like name and kind refer to like
parts in each of the figures.

The object of my invention is to provide
certain improvements in machines for dyeing
silk, cotton, wool, &e., in skeins; and to this

~end my Invention consists in the apparatus
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and the parts thereof, constructed, arranged,
and combined as hereinafter specified.

It has been my special purpose in making
the present invention to devise a machine
which, while capable of being used in connec-
tion with either open or closed vats, without
the use of complicated machinery, dangerous
gearing, or innumerable pieces, such as exist
1n dyeing apparatus as heretofore made, shall
move and manipulate the skeins of silk or
other material so as to secure the best and
most uniform and complete action of the dye
upon them. In orderto make certain of se-
curing this desired action, I have, as will be
seen by the drawings and description herein-
aiter given, arranged the skein holding and

‘moving parts of the apparatus so that they

will give the skeins as nearly as possible the
same movements which would be given them
when manipulated by hand in the old and
well-known way.

In the drawings, A designates the vat,

~which, while shown as an open one, may

50

be closed instead, if desired. Attached to

posts I B outside of the vat are the two lon- |
gitudinal bars C C, having on their upper !

sides a series of inclines ¢ ¢, all extending in

the same direction. Theseinclines, with the
abrupt upright faces between them, give the
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‘bars the appearance of being provided with -
series of ratchet-teeth, the teeth on one-bar

being opposite to those on the other. . De-
tween the bars is a movable frame D, having
on its outer sides rollers d d or rounded studs

b0

to engage the inclines on the respective bars

C C. WhileIhave showna number of these
inclines and engaging rollers, I contemplate
using less, if desired. For instance, there

might without departure from my invention

be only two of the surfaces on each bar,

adapted to be engaged by corresponding roll-

ers situated near the ends of the sides of the
frame D. |

T'o prevent wear of the inclined surfaces as
the frame-supporting rollers travel up and
down them, facing-strips ¢’ ¢’ of brass or
other metal are used. Connected with the
opposite sides of said frame D are the pit-
men E E, driven by the crank-wheels E’ E’ on
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the shaft I&% which in turn is driven by a .

pulley E? or other suitable gearing, to be con-
nected by a belt or otherwise with any de-
sired form of motor.
man should be such as to carry the frame-

The stroke of the pit-

rollers d ¢ from the lower ends of the inclines.
well up on the latter, but not beyond their

highest points. With the construction so
far deseribed, as the shaft X?° is revolved the
frame D will be reciprocated back and forth,
and will at the same time be given a rising-
and-falling motion.
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Resting upon and detachably held to the

frame I, so as to move with it, is the holder
F for the skein-receiving rotary sticks G G.
While any desired form of means for detach-
ably fastening the stick-holder upon its car-
rier, as the frame D, can be employed without
departure from my invention, I prefer to

“provide said carrier with the angle-pieces d’

d’,adapted toreceive and engage the corners
of the stick-holder, asshown in the drawings.

Kach stick G 1s provided on its ends with
bearings ¢ ¢ to rest in notches or open slots

f fin the upper sides of the side bars of the

holder., To retain thestick-bearings in such
notches, said bars have pieces d* d* adapted
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to be moved over the upper ends of the
notches. These pieces can be in the form of

- .J._:‘ '
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~one angle upward for the skeins to rest upon, |
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springs to be raised away from the bar-tops |

when the stick-bearings are to be removed
from the holder, or can be pivoted, so astobe
swung into or out of position to close said
notches. The sticks are made triangular in
cross-section in order that as little of their
peripheries as possible may be in contact
with the parts of the skeins resting upon
them.

Three constructions of stick are shown in
the drawings. Onehasits faces between the
angles concaved or grooved longitudinally.
Another, as shown in Fig. 5, has flat sides.
The third form (see Fig. 6) is made of plain
triangular heads or ends ¢’ ¢, connected at or
near their angles by the three rods ¢* ¢g* ¢>

In order to give the sticks a third of a revo-
lution each time that the carriage D is moved
So as to carry its rollers d ¢ up the inclines
on bars C C, I provide on the inside of the
vat or on any suitable support the pawls a a—
one for each stick—having their upper ends
projecting up into the pathsof the lowersides
of the sticks as the latter travel with the
holder and carriage. A stop-pin a’ for each
pawlservestohold the same from being moved
by the respective stick as the latter travels
in the direction indicated by the arrow in the
drawings, while leaving it free to yield as the
sticlk engagesit again during the return move-
ment of the holder and carriage.

While spring-pawls are shown, I desire it to
be understood that pivoted ones can be used
instead, being held up in operative position
against their stop-pins either by springs or
welghts,

T'o hold the sticks normally in position with

while allowing them to beturned, as described
above, at one point in the motion of the sticlk-
holder, I provide an elastic band H, of rubber
or other suitable material, attached at oppo-

~site ends to the end bars of the holder I, and

extending along under the sticks 8o as to bear
against the under sides thereof, as shown in
the drawings.

The operation of my machine or apparatus
constructed as described and shown 1s as fol-
lows: The sticks, being removed from the
holder F, are inserted in the skeins of silk or
other material to be dyed, and are then put
back with their bearings ¢ ¢ inserted in the

“holder-notches f f, where they are held by the
‘retaining-pieces d* d?, turned or moved over

said notches. YWhen the stick-holder has been

~putin place on the carriage D, with theskeins

hanging down in the vat, the shaft IE=* is
started, and the pitmen draw the carriage and
holder on the latter toward the end of the
frame where the shaft issituated. This move-
ment causes the rollers d d to ride up the in-
clines ¢ ¢, so that the carriage, stick-holder,
and sticks are given an upward as well as
longitndinal motion with reference to the
frame. As the rollers thus travel up the in-
clines, the sticks are by the engagements of
their lower sides with the upper ends of the
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pawls « « given a one-third turn, so as to
bring another angle of each stick upward and
change the position of the skeins in the vat.
As the carriage and stick-holder are moved
back again,the carriage-rollersrun down the
inclines, and the pawls, yielding, allow the
sticks to pass without further turning. The
elastic strip I, engaging the. flat under side
of each stick, or the two lower angles thereof,
serves to prevent rotation of the sticks until
the pawls are engaged again diring another
longitudinal and upward motion of the holder.

It will be observed that by my machine
construected, arranged, and operating as set
forth the movement of the skeins by the sticks
is like that which is given them by the hand
of the dyer in the old hand process of dyeing.
The skeins are lifted and then moved 8o asto
immerse new portions of them in the dyeing-
liquid in the vat. This manipulation has
been found to secure the most free and com-
plete access of the dye to the different por-
tions of material treated and the most uni-
form and perfect dyeing action. When the
operation of the machine has been continued
long enough, the driving-shaft is stopped, and
the sticks are lifted from the holder for re-
moval of the skeins. Newskeins are then put

on them and they are replaced in the holder.

My machine as shown and described 18
simple and cheap in construction, 1s easy to

‘operate, has no parts or gearing to get outof

order, and does the desired work in thoroughly
subjecting the skeins to the action of the dye
in the most rapid and efficient way. Itis ca-
pable of handling a large number of skeins
at a time and causing them to be all treated
alike. | | |
With my skein-supporting sticks of the
special shape shown, normally held with the
angles or sharp corners upward, a very de-
sirable result is produced—that is, only the
smallest possible amount of the surface of
the sticks will be in contact with the skeins,

and the circulation of the dye through the

parts of the skein will consequently be un-
impeded and most thorough. |

Having thus described my invention, what
I claim 1s— | |

1. In a dyeing apparatus, in combination

with a suitable frame or holder, one or more
rotary skein-holding sticks made triangular
in cross-section and means for holding such
sticks normally turned so as to bring one of
their angles or corners upward when they
are not being rotated,substantially as and for
the purpose set forth. |
2. In a dyeing apparatus, in combination
with a suitable frame or holder, one or more

rotary skein-holding sticks made triangular

in cross-section and a yielding piece bearing
against the under side of thesticks, substan-
tially as and for the purpose described. |
3. In a dyeing apparatus, in combination
with a suitable frame or holder, a series of ro-
tary skein-holding sticks journaled thereon,
made triangular in cross-section, and the elas-
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tic strip attached to the frame and extending
along in contact with the under side of the
stlcks, substantially as and for the purpose
specified.

4. In a dyeing apparatus, in combination
with a reciprocating holder, one or more ro-
tary sticks carried thereby, and pawl mech-

anism to rotate the stick or sticks as the

holder moves in one direction and leave them
unturned during the holder’s return move-
ment, Subs‘rantlally as and for the purpose
spec1ﬁed

5. In a dyeing apparatus, in combination
with the movable frame or holder and the
rotary skein-receiving sticks carried thereby,
and pawls, one for each of the sticks, adapted

1o engage portions of the latter to turn them

as the frame or holder moves, substantially
as and for the purpose set forth.

6. In a dyeing apparatus, in combination
with the movable holder and the rotaryskein-
receiving sticks carried thereby, made angu-
lar in cross-section, the pawls, one for each
stick,adapted to engage portions of the sticks

-and rotate them as the holder is moved in

one direction, substantially as and for the
purpose described.

7. In a dyeing apparatus, in combination
with the movable stick-holder and the rotary
triangular skein-receiving sticks journaled
thereon, a pawl for each stick adapted to
positively engage the sticks and turn them
through one-third of a rotation only as the
holder moves in one direction, substantially
as and for the purpose specified.

8. In a dyeing apparatus, in combination
with the movable holder having a to-and-fro
movement, one or more rotary sticks trian-
gular in eross-section carried by the holder, a
yielding stop device for holding each stick
with one of its angles turned upward when
such stick is at rest, and pawl mechanism for
giving each stick a partial rotation as the
holder moves in one direction, substantially
as and for the purpose shown.

- 9. In a dyeing apparatus, in combination
with the movable holder and the triangular
skein -receiving sticks journaled therein,
pawls to positively engage the forward edges
of the under sides of the sticks as the holder

- moves in one direction, and the elastic strip
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bearing up against such under sides, substan-
tially as and for the purpose shown.

10. In a dyeing apparatus, in combination
with the movable carriage and means for re-
ciprocating if, inclines on a stationary sup-
port, and guiding and supporting devices on
the carriage engaging the mchnes so that the
carriage 1is caused to rise and fall as it IS re-
ciprocated, substantially as and for the pur-
pose set forth.

11. In a dyeing apparatus, in combination

with the movin o carriage provided with roll-
ers,stationary inclines engaged by the rollers,
and a holder for the material to be dyed, sup-

ported from the carriage, substantially asand -

for the purpose deseribed.

12. In'a dyeing apparatus, in combination
with the movable carriage provided with
supporting and guiding rollers, stationary

Inclines engaged by the rollers, and the

frame carrying the skein-supporting sticks,
supported on and moving with the carriage,
substantially as and for the purpose specified.

13. In a dyeing apparatus, in combination
with the series of stationary inclines, the car-
riage having supporting and guiding devices
engaging the inclines, and the skein-receiving
qtlck holder detachably held on the carriage,
so as to move with 1t, substantially as and
for the purpose shown.

14, In a dyeing apparatus, in combination
with one or more rotatary skein-receiving
sticks and a movable carriage from Whl(}h
the sticks aresupported and with which they
move, cam devices for causing the carriage
to rise and fall as it is reciproea-ted,the pawls
in the paths of portions of the stickstoengage
and turn the latter partly as the carriage is
moved in the direction to cause its rising,
and means for reciprocating the carriage,

substantially as and for the purpose set forth.

15. In a dyeing apparatus, in combination
with a movable carriage provided with roll-
ers, stationary inclines engaged by the latter,
one or more rotary skein-receiving sticks
supported  from and traveling with the car-
riage, and pawls in the paths of portions of

| the sticks adapted to engage the latter and

give them a partial turn as the carriage

- moves to cause its rollers to ride up the 1in-

clines, substantially as and for the purpose de-
seribed.
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16. In a dyeing ﬂppmatus, in comblnatmn |

with a vat for the die, a reciprocating frame
over the same, provided with rollers on its
sides, stationary inclines engaged by theroll-

ers, the stick-holder on the carriage, the ro-

ta,ly skein-receiving sticks jour naled on the
holder, the pawls to engage portions of the
sticks and turn them partly as the carriage-
rollers ride up the inclines, means for hold-
ing the sticks normally with one angle or cor-
ner upward while allowing them to be turned

by the pawls, and means for reciprocating the
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carriage, substantially as and for the purpose

descnbed
In testimony that I claim the foregomn* I
have hereunto set my hand this 26th day of

September, 1590.
J OHN F, WILWIOT.
Witnesses:
HENRY C. HAZARD,
CHAS. J. WILLIAMSON
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