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6 Claims.

The present invention relates to yarn dyeing
apparatus and more particularly to a novel con-
trol for the circulation of dyeing or other liquid.

Some of the objects of the present invention
are to provide an improved dyeing apparatus;

" to provide means for automatically reversing the

direction of the circulation of a yarn dyveing or
treating liquid; to provide a liquid circulation
control wherein liquid alternately traverses a
yarn package from the outside to the inside
thereof; to provide a positive mechanically con-
trolled means for changing the direction of the
circulation of a dyeing or treating liquid through
a body of yarn; to provide a device wherein the
time of liquid circulation in g given direction
can be varied at will; to provide a control for
a liquid circulating means wherein provision is
made for preventing the apparatus from coming
to rest in any position but that required to cause
circulation to be resumed in a predetermined
direction at the end of the rest period; and to
provide other improvements ag will hereinafter
appear.

In the accompanying drawings, Pig. 1 repre-
sents a plan partly broken away of a package
dyeing apparatus embodying one form of the
present invention; Fig. 2 is a fragmentary sec-
tion on line 2—2 of Fig, 1, showing the general
arrangement of the package carrier; Fig. 3 rep-
resents a section on an enlarged scale taken on
line 3—3 of Fig. 1, showing certain parts in side
elevation; Fig. 4 represents a detai] in side ele~
vation of the control unit by which the valves
shown in Fig. 1 are automatically operated at
predetermined intervals; Fig..5 represents an end
elevation of the control unit; Fig. 6 represents
a detail in side elevation of the power lever;
Fig. 7 represents a front elevation of a switch box
with the cover removed to the control switches
and operating mechanism therefor; and Fig. 8
is a wiring diagram for the parts controlled by
switches shown in Fig, 7.

Referring to the drawings one form of the
present invention is shown in association with
a dye vat 10 and connected expansion tank i,
the former being arranged to receive a carrier
12 for yarn, and the latter for supplying the dye
mixture to the system as well as compensating
for pressure conditions in the vat (0. In the
present system the carrier 12 is of tubular con-
struction having a header 18 for mounting pack-
age spindles 14 in such a manner that liquid in
the vat 10 can pass through the yarn into the
header 13 and then by a pipe 15 which communi-
cates with an external pipe 16 as a part of the
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circulating system. A port 17 through the vat 58

10 communicates with a second external pipe
18 and as a result of the foregoing carrier and
pipe connections liquid may be caused to flow
through the pipe 18, and port 1T into the vat
10, thence from the outside of the yarn to the
inside thereof to enter the carrier 12 and leave
by pipe 15 leading to the pPipe 16, The direction
of the circulation is in accordance with whether
the pipe 16 acts as an inlet and the pipe (8 ag
an outlet, or the pipe 18 acts as an inlet and the
pipe 16 as an outlet. Under this latter condition
the flow of liquid is from the inside of the yarn
package to the outside thereof, but it may here
be stated that the initial or starting circulation
is always from the outside to the inside of the
yarn package and that the present invention
comprehends means for preventing flow in the
wrong direction initially, :

For circulating the liquid a pump 20 is pro-
vided and driven by a suitable power unit, such
as an electric motor 21. The suction side of the
pump 20 is connected by a pipe 22 with the
system return pipe 23, while the discharge side
of the pump 20 is connected by a pipe 24 with
a chamber 25 in a valve casing 26. The return
pipe 23 is in communication with 3 second cham-
ber 21 in the.casing 26. The pipes 16 and 18
respectively communicate with two compartments
28 and 28, in the casing 26, formed by spaced
barallel partitions 31 and 32 and a dividing par-
tition 33. The partitions 31 and 32 are arranged
to locate the aforesaid compartments interme-
diate the chambers 25 and 21 so that controlled
ports 34, 35, 36 and 37 can determine how the
pipes 16 and I8 are connected in the system.
For example and assuming . the ports 34 and 371
open and the ports 35 and 36 closed then liquid
entering the chamber 25 from the pump dis-.
charge pipe 24 will travel through the port 34
into compartment 29, the pipe I8 into the vat
10, then from the outside to the inside of -the
yarn to the carrier 12, then by pipes 15 and 16 to
the compartment 28, through port 37 to chamber
21 and return pipe 23 to the suction pipe 22.
Preferably a valve controlled outlet 38 may, as
desired, form a communication between the ex-
pansion tank (! and the suction pipe 22, and
this outlet 38 is normally open until the wvat
10 and circulating system have the proper quan-
tity of liquid therein.

For the purpose of efficiently controlling the
several ports in the casing 26 each pair is ar-
ranged in coaxial relation, that is ports 34 and
35 are in spaced apart registered relation, and
ports 36 and 37 are likewise arranged. As shown
a valve disc 41 is arranged to seat alternately
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within the ports 34 and 35, being mounted on
a valve rod 42 and so spaced thereon that when
disc #1 rloses the port 34 the opposite port 35
is open «nd vice versa. As shown a valve disc
43 is arranged to seat alternately within the
ports 36 and 31, being. mounted on a valve rod 45
and so spaced thereon that when disc 43 closes the
port 36 the port 37 is open and vice versa. Since
for proper operation the port 36 must be closed
when the port 34 is open, a walking beam lever
46 is provided having its ends pivoted respec-
tively to the valve rods 42 and 45 while its center
- is keyed to a rock-shaft 4T journalled in suitable
bracket bearings 48 on the casing 26. Guide
spiders 50 and 5l assure proper straight line
movement of the respective valve rods 42 and 45,

In order to actuate the rock-shaft 41 accord-
ing to requirements, namely, to shift the con-
trol valves to reverse the direction of the cir-
culation, an operating arm 52 is fixed to the
projecting end of the rock-shaft 47 and has its
opposite end pivotally connected to & recipro-
cable rod 58, which joins the operating end of
a power -lever 54. This lever 54 is keved or
otherwise made fast intermediate its ends to
rock-spindle 55 which is jowrnalled in a pifur-
cated bracket 56 rising from a fixed base 51,
The free end of the power lever 54 is in the
form of an arcuate surface 58 struck on a radius
having the spindle 55 as a center and termi-
nating at opposite ends respectively in radially
projecting lugs 60 and 61. Intermittent move-
ment of the power lever 54 is brought about by
the action of a double ended pawl 62 which is
fast to an oscillative pin 63 pivotally carrizd by
a tubular head 64 from which it protrudes at
both ends. This head 64 forms one end of an
oscillative lever 65 mounted for relative move-
ment on the rock-spindle 58 and having its
opposite end joined to a connecting rod 66 ex-
tending from a crank 1. This crank 67 is keyed
to the shaft 68 of a speed reducing unit 70 which
is here shown as-continuously driven by a sprock-
et and chain mechanism 11 from the shaft ex-
tension 12 of the motor 21.

As a means for shifting the double ended pawl
$2 to operate the power lever 54, a trip finger
13 is fast on the pin 63 and so located as to
intercept the path of travel of two trips 74 and
15, the former projecting laterally from a rim
offset on an annular split ring 16, and the lat-
ter from a similar offset on a like annular split
ring 11. These rings 16 end-T1 are arranged
for mounting on a drum 18 so that the two trips
74 and 15 lie in the same plane but angularly
separated to receive the finger 13 between them.
Clamping bolts 80 are employed to lock the
rings 16 and 17 in selected positions respective-
ly and thus make it possible to adjust the re-
lation of the trips to the finger 13 at will to
vary the time of one direction of circulation with
respect to the other. The drum 78 forms a part
. of two ratchet wheels 81 and 82 arranged back

“to back with teeth in reverse order and both
supported by and freely oscillative on the spin-
dle 55. The spacing of the teeth of the ratchet
81 preferably differs from tbe spacing of the
teeth of the ratchet 82, the arrangement being
such that more strokes of the power lever 54
are necessary to move the trip ring 76 through
a definite angle than are required to reverse
this motion by moving the trip ring 11. When
s trip engages the finger 13 the continued move-
ment of the associated ring swings the finger
13 to turn the pin 63 and thus reverse.the po-
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_ sition of the operating pawl 62. An arm 83 is
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keyed to the pin 63 and is loaded by a coil
spring 84 compressed against a fixed abutment
85, this construction acts positively in holding
the pawl 62 in its selected position.

For actuating the two unit ratchet, a double
ratchet pawl 86 is keyed or otherwise made fast
to the pin 63 with one pawl 86a arranged to
engage the ratchet wheel 81 and the other pawl
86b arranged to engage the ratchet wheel 82 ac-
cording to the position of the finger 13.

To prevent the ratchet wheels and control
rings from over-running or out of proper ad-
justed positions the inner face of the drum 18
is used as & braking surface which is in fric-
tional engagement with a brake lever 87 held in
operative position by a loaded spring 88.

For retaining the rock-spindle 55 in a select-
ed position, an arm 80 is keyed thereto and
connected to a coil spring 91 which is compressed
against a fixed abutment 92 attached to the
pracket 56. The load of the spring 91 is eflec-
tive in both limit positions of the power lever
54 and prevents improper movement thereof.’

From the foregoing it will be evident that the
direction of the circulation through the pack-
ages in the dye vat 10 is under automatic con-
trol and can be timed at will for length of flow
in both directions. Preferably the circulation
from the outside to the inside of the packages is
longer than in the reverse direction, this being
brought about by the difference in the number
of teeth on the respective ratchets 81 and 82.
Also it is conside-ed advisable to have the di-
rection of the circulation initially from the out-
side to the inside of the packages and therefore
a novel control has been devised which so func-
tions that the apparatus can only come to rest
in such a relation that a resumption of opera-
tions must circulate the treating liquid from the
outside to the inside of the packages. Such con-
trol, in the present instance, is incorporated in
the electric circuit of the motor 21, which ac-
tuates the pump 20, and includes a single pole
snap switch 83 arranged in parallel with a push
button switch 94 for control of the motor 2I.
As will be seen the closing of either switch 93
or switch 94 will result in the closing of the
motor circuit. Supplemental to this control cir-
cuit and functioning with it for indicating pur-
poses are two circuits including respectively sig-
nal lamps 95 and 96 arranged to be selectively
energized by a double pole snap switch 97 in
seriecs with a main push button switch 98, With
the switches 93 and 97 in the closed positions
shown the direction of the circulation is from

-the inside to the outside of the packages, and

with the push button 98 closed, the signal lamp
96 is lighted to show the circulation direction.
Should the push button 84 be pushed to open
its circuit and stop the machine, the fact that
the switch 93 is closed will prevent such stop-
ping until the completion of the inside fo out-
side cycle but then the switch 93 will be auto-
matically opened and the motor 2{ .stopped.
With the opening of the switch 93 there is a
simultaneous shifting of switch 97 so that the
signal lamp 95 will iight to indicate the flow
of liquid is to take place from the outside to the
inside when treating is resumed.

For actuating the switch 93 it is located in a
housing 100 and has an operating strip plunger
101 slidable in a slotted guide 102 which provides
a clearance to allow the plunger {81 to be lat-
erally deflected so that its lower end can seat
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on the floor of the guide 102 to hold the switch
93 open when required, In this laterally dis-
posed position the plunger 101 compresses a
spring pressed pin 103 which thus acts to re-
store the plunger 101 when it3 holding means is
released. As shown this means consists of a
detent 108 pivoted at 105 and having & T-shaped
head to contact at one side the plunger 101 and
to be contacted at the other side by a cam (06
in order to be shifted in the required direction
to deflect the plunger 101 to its supported po-
sition. The cam 106 is keyed to & rock shaft
107 which in its initial turning movement ac-
tuates a pivoted lever 108 to lift the plunger 01
not only far enough to open the switch §3 but
to bring the end of the plunger above the floor
of the guide 102. A shoulder 110 is provided as
a lift face for the lever 108 which is held against
the c.m 106 and restored by the coiled spring
(11, “ihe cam 106 is also provided with a dwell
112 to engage a rocker arm i3 pivoted at {14
to shift an extension (15 and thereby impart
straight line movement to the operating plunger
1'6 of the switch 97, : '

Movement is transmitted at the end of each

f

treating cycle to the rock shaft 101 by an arm
{171 keyed to the shaft 107 and connected by a
link 118 to a crank arm {20 which is keyed to
" the rock spindle 55. :

Thus while the two step by step mechanisms
control the timing of the ecirculation according
to requirements each at its change over interval
causes the power lever 64 to rock not only to
reverse the valve mechanism but to also rock the
spindle §5 so that the arm 120, link {18 and arm
{17 rock the shaft 131. This movement swings
the cam 106 clockwise, as seen in Fig. 7, to en-
gage lever 108 and thereby lift the plunger 101
to open the swiich §3. This is the circuit con-
ditlon while the circulation is from the outside
to the inside of the packages, and though switch
93 is open the switch 94 is closed so that the
pump is operating. The movement of the cam
106 brings the dwell 112 to a position to shift
£ switch 97 and close the circuit which includes
the signal lamp 95 to indicate the  direction of
the circulation. When the next change of direc-
tion of the circulation takes place the cam 106
turns in the reverse direction and the spring
pressed pin 103 shifts the plunger 181 into regis-
ter with the opening in the bottom of the casing
162 and then the spring of switch 93 restcres the
latter to contact position. With switeh 93 closed
the pump motor 21 cannot stop even though the
main control switch 94 is open and consequently
the treating cycle from inside to outside of the
packages continues until completeg whereupon
the switch 93 is again opened automatically and,
if switch 84 is also open, the machine stops.
Hence means are provided to begin every cycle
ot operation with the treating liquid circulating
from the outside to the inside of the ‘packages.

Having thus descrived nur invention, we claim:

1, A motion transmitting mechanism compris-
ing & part to be reciprocated, means including a
power lever for reciprocating said part, a rock
spindle fastened to and mounting said power
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lever, an arm mourted on said rock spindle for
free oscillation thereon, means for continuously
oscillating said arm, and time controlled means
for transmitting-the motion of said arm to said
pbower lever during one half of an oscillation of
said arm whereby said part is actuated.

2. A motion transmitting mechanism, compris-
ing a part to be reciprocated, means including a
power lever for reciprocating said part, a rock
spindle fastened to and mounting said power
lever, an arm mounted on said rock spindle for
free oscillation on said rock spindle, means for
continuously oscillating said arm, time controlled
means for transmitting the motion of said -arm
to said power lever during one half of an oscil-
lation of sald arm, and time controlled means for
transmitting the motion of said arm to said
bower lever during the opposite half of an oscil-
lation of said arm, whereby said part is recip-
rocated periodically. : .

3. ‘A motion transmitting mechanism, compris-
ing a part to be reciprocated, meang including
a power lever for reciprocating said part, a rock

- spindle fastened to and mounting said power
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lever, an arm mounted for rree oscillation on said
rock spindle, means for continuously oscillating
said arm, time controlled means for periodically
interconinecting said arm and saig power lever
to reciprocate said part, and spring controlled
means for holding said rock spindle in ‘& limit
position determined by movement of said  power
lever. . ' ’ ’

4. A motion transmitting mechanism, compris-
ing a part to be reciprocated, means including -
a power lever for reciprocating said part, a rock
spindle fastened to and mounting said power
lever, an arm mounted for free- oscillation on
said rock spindle, means for continuously  oscil~
lating said arm, and a timing. means including a-
pawl and ratchet mechanism for interconnecting
said arm and power lever during one half of
«n vscillation of said arm, whereby said part is
moved in one direction or the other according
to the direction of said half oscillation.

5. A motion transmitting mechanism, compris-
ing a part to be reciprocated, means including
& power lever for reciprocating said part, an arm
pivoted for free oscillation, means for oscillating
said arm, a laterally disposed pin carried by said -
arm, means on said pin for engaging said power
lever to cause said part. to move, and means to
tinie the engagement 6f.said means with said
power lever.

6. A notion transmitting mechanism, compris-
ing a part to be reciprocated, means including

. & pivoted power lever for reciprocating said parts,

lugs projecting respectively from opposite sides
of the free end of said lever, a pawl arranged to
rock between said lugs, a pin forming a pivot for

-said pawl, an arm pivotally mounted ang carry-

Ing sa:d pin for oscillatory motion,
tinuously oscillate said arm, and means to peri-
odically shift said pawl to engage one or the
other of said lugs to cause said Power lever means
to reciprocate said part. '

means to con-
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