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Patented Apr. 14, 1953 2,634,596 
UNITED STATES PATENT OFFICE 

2,634,596 
APPARATUS FOR TREATING STRANDS 

WITH LIQUID 
Pyam L. Pendleton, Edgewood, and Everett L. 
Sherman, North Scituate, R. I., assignors to 
Hampton Machine Company, a corporation of 
Rhode Island 

Application October 6, 1948, Serial No. 53,074 
(CI, 68-205) Claims. 

1. 
This invention relates to the processing of 

strands of textile fibres. It is more particularly 
Concerned With a novel apparatus for reducing 
the rate of travel of a continuously moving strand 
of fibres in one section of a continuous process 
So that this Section becomes, in effect, a stor 
age area. Where the yarn is temporarily stored, 
without tension to permit time for absorption of 
a fluid by the strand or to permit drainage or 
drying of the same. 
The invention is utilized for the same general 

purpose as that class of devices known as tex 
tile Storage reels, namely, for extending the 
period of contact between continuous moving fila 
ments of yarn and a treating fluid. It differs 
in that, according to the invention, the strand 
is faked or laid down on and moved in piled for 
mation at a reduced speed along a substantially 
plane surface, which may be either horizontal 
or inclined, as a Series of regular bends or figure 
eight loops and in a relaxed condition, in con 
trast with its position on conventional Storage 
reels Where it is stretched under Varying degrees 
of tension. Thus, the invention has particular 
application in processes where the yarn must 
shrink as much as possible while under fluid 
treatment as, for example, in the mercerizing of 
cotton yarns for tire cord where, by use of the 
invention, a higher degree of shrinkage may take 
place than has heretofore been possible in stor 
age devices for a single continuous filament. For 
Optimum results an untwisted strand or one hav 
ing a balanced twist or a twist With slight re 
sidual elasticity after wetting out must be used. 
Among the objects of the invention is to pro 

vide an improved means for temporarily storing 
a Strand of textile fibres in a continuous process 
to permit a particular fluid treatment of the 
strand to proceed to completion before withdraw. 
ing the Strand and submitting the same to the 
next step of the process, or to permit the same 
to drain or to dry. 
Another object of the invention is to provide a 

convenient and simple means for storing a con 
tinuous strand without the use of conventional 
storage reels. 

Still another object of the invention is to pro 
vide a simple and improved means for changing 
the rate of flow of a continuous Strand as part 
of a continuous fluid treating process by Which 
such rate may be positively and automatically 
modulated for most effective utilization of the 
storage device. 
A further object of the invention is to pro 

vide an automatic control to regulate the ad 
Vance of the stored yarn. 
One of the principal objects of the invention 

is to provide a yarn storing means which will 
be at the same time simple to construct and op 
erate, having a low initial cost, be easily and 
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economically maintained, be self-loading and 
easily stripped or changed, easily cleaned, and not 
Subject to fouling. 

Further objects and advantages will become 
apparent from the following detailed description 
taken in connection with the accompanying 
drawings, in which like numerals refer to like 
parts in the several views, of several embodiments 
of a preferred form of the invention. 

Fig. 1 is a side elevation, partly in section of 
One form of the invention, making use of an in 
clined plane for storing the piled strand; 

Fig. 2 is a plan view of the same; 
Figs. 3 and 4 are a plan view and front longi 

tudinal view in section, respectively, of another 
form of the invention in which the strand is 
piled on a substantially horizontal storage plate; 

Fig. 5 is still a further modification of the em 
bodiment of Figs. 3 and 4 and comprises a front 
longitudinal section of the horizontal type of 
storage plate equipped with automatic controls 
to regulate the input and output of strand; 

Fig. 6 is a diagrammatic representation of a 
treating unit equipped with an automatic elec 
trical control circuit which may optionally be 
employed to regulate the flow of yarn through 
the apparatus of the invention. 

Referring first to Figs. 1 and 2, the embodi 
ment there disclosed comprises an injector iO 
into which a stream of any desired treating fluid 
may be directed under pressure from an inlet 
pipe 2 and guided into contact with a textile 
fibre Strand 4 in such fashion that the fluid and 
the strand coaxially situated therein are jointly 
ejected from a common orifice, as at f6, at a high 
and Substantially equal velocity, while the fluid 
ejector manifold here disclosed is of a type 
adapted to direct balanced mutually opposing 
converging streams against the path of travel of 
the Strand, it will be apparent that other types 
of ejectors may be employed so long as the strand 
and treating fluid carrier are simultaneously dis 
charged at a common location. The combined 
stream of fluid and strand is forcibly directed 
at a slight angle onto an inclined plate 8 in such 
manner that, upon contact, the fluid spreads into 
a fiat stream of greater section and lower velocity. 
The yarn then diverts its course from a straight 
line to a series of reverse bands, as shown at 20, 
Somewhat similar to the graphical representation 
of an alternating current sine wave, and, if not 
drawn away from the lower end of the incline 
at a rate greater than that at which it is de 
posited, it will pile up against the ledge 22 in a 
Series of reverse bends, as at 24, resembling a 
lemniscate or figure-eight curve. 
As the yarn pile forms, it tends to divert the 

flow of fluid and to cause the same to branch 
and flow along the sides of the pile. Grooves 
26 are provided to conduct this flow to drains. 
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28 for recirculation, if desired. Additional lon 
gitudinal grooves, not shown, may optionally be 
provided to insure the flow of liquid under the 
pile to an extent necessary to prevent drying out 
of the stored yarn which might change the co 
efficient of friction between the yarn pile and 
the plate, thus causing the slow regular slip of 
the pile to vary. Where it is desired to dry the 
yarn, the incline can be made steeper and the 
optional grooves eliminated. Conventional dry 
ing means, employing radiant heat or currents 
of heated air, may optionally be used to dry the 
piled yarn. A cover member, not shown, may 
optionally be applied over the inclined plate. 
To confine the piling strand and downwardly 

traveling fluid, the plate f8 is provided With raised 
longitudinal flanges 30. 
In practice, a yarn strand 4 is threaded 

through the manifold C and fluid pressure ap 
plied through the inlet 2. Immediately the 
yarn will be carried down the incline and cause 
to pile against the ledge 22 in a delicate regular 
manner. After a pile of yarn of sufficient height 
is accumulated, the lower end is advanced 
through the guide slot 32 and may be drawn 
off by any suitable means, such as a pair of 
threaded rolls 34, at a very considerable speed 
Without tangling. 

Since the input of strand and fluid to the 
inclined plate will vary with the velocity of the 
fluid and the frictional resistance to movement 
of the yarn, it will be difficult to coordinate the 
speed. Of the withdrawal rolls. 34. With that of the 
yarn input. It has been found practical, in this 
embodiment of the invention, to modulate the in 
put rather than to try to Synchronize it with the 
Output or regulate the output. For this purpose 
there has been provided, as shown in Fig. 1, a 
photoelectric cell with associated switch 36 and a 
Source of light 38. In this case, the inclined 
plate f8 is composed of transparent or trans 
lucent material, such as acrylic plastic. When 
the piling strand reaches a position between the 
light source 38 and the photoelectric cell operated 
switch 36, it interrupts the transmission of light 
and the cell causes the switch to operate, in turn 
actuating the solenoid valve 40 which reduces the 
flow of fluid through inlet pipe 2, thus slowing 
input of both yarn and fluid to the device. 
With the foregoing type of control the output 

rolls 34 are operated at constant speed and the 
Speed of input of yarn will be automatically mod 
ulated, depending upon the height of the yarn 
pile 24. 

Referring now to the embodiments of Figs. 3 
and 4, it will be observed that in this form the 
invention makes use of a substantially horizontal 
plate 42 on which the yarn piles, as on the in 
clined plate 8 of Figs. 1 and 2. The yarn will 
be discharged from the injector 0, as before, by 
the frictional engagement therewith of a jet of 
treating fluid, the combined jet and coaxially dis 
posed yarn impinging on the under surface 44 
of an inclined plate 46. The plates. 42 and 46 
are: disposed within the cavity formed by the con 
tainer: 47. 

It Will be seen that the traveling strand, be 
cause of the force of the associated fluid, will 
travel down the surface 44 and gradually as 
Sume a substantially Sine wave pattern, as at 
48, in much the same manner as it does on the 
upper surface of the plate 8 of the embodi 
ments of Figs. 1 and 2. The bend-forming action 
Of the jet is related to the reduction in velocity 
and dispersion of the fluid stream occurring after 
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impact. A pair of optional guides. 49 attached 
to the surface 44 more precisely control the 
Widths of the dispersed jet and the zig-zag yarn 
pattern, their function being similar to that of 
the side members 30 of FigS. 1 and 2. The bent 
yarn is caused to slide along the impact Surface 
44 in the jet fluid dispersion area, principally as 
a result of continued kinetic fluid pressure at a 
diminishing rate of flow which is roughly in 
versely proportional to the degree of dispersion. 
The horizontal plate 42 is disposed directly be 
neath the lower end portion of the inclined plate 
46 and is adapted to receive the bends of yarn 
On its upper Surface 43 as a piled mass which is 
advanced slowly along the plate at a relatively 
low Velocity compared with its velocity when a 
coaxial part of the jet, this slow advance being 
a result of the pressure of the dispersed fluid 
jet against the frontal elevation of the piled yarn 
and side pressures from branches of the dispersed 
fluid which pass along the side. Of the yarn on 
the way to the drainage outlet 50. Treating fluid 
may be drawn from the drain 50 for recirculation, 
if desired. 
In cases where the quantity of strand to be 

stored is larger than can effectively be advanced 
by residual pressure from the primary pattern 
forming jet, secondary jets 52 may optionally 
be disposed to discharge at an angle against the 
pile and aid in its advance, although such sec 
Ondary jets have no part in forming the reverse. 
bend pattern of the pile and are arranged to act: 
without materially disturbing the strand forma 
tion. 
The advancing pile of strand is halted by 

engagement with the ledge 54 and the strand may 
be withdrawn from the device through the slot 
56 by thread rolls 34. 
In cases where it is desired to advance the 

yarn in piled formation over a considerable dis 
tance, or for drying or other purposes, a con 
veyor belt, not shown, may optionally be emi 
ployed in series with the plate 42. Furthermore, 
for certain processes the plate 42 may be heated 
or the piled strand subjected to vacuum ex 
haust or hot air currents, while stored, or in 
Some cases the plate 42 may be perforated to 
permit air circulation, to satisfy the require 
ments of a particular process. 

FigS. 5 and 6 illustrate variations of the emi 
bodiment of Figs. 3 and 4 which are here illus 
trated as provided with two forms of automatic 
control to regulate the input and output of strand. 
In Fig. 5 electrical means are employed to ini 
tiate withdrawal of strand from the device while 
a mechanical brake regulates the speed of input. 

. Fig. 6 both controls are of an electrical na-. 
e 

Referring first to Fig. 5, it will be seen that the 
Strand 4 is drawn by fluid friction through the 
injector manifold where it becomes a part of a 
stream of treating fluid from the inlet 2 and is 
forcibly projected coaxially therewith to impinge 
against the under-surface 44 of a pivoted inclined 
plate 46. The yarn piles on the upper surface of 
the horizontal plate 42 and is advanced slowly 
toward the outlet end of the device, urged forward 
by the fluid stream in the same manner as be 
fore. The auxiliary plate 58, pivotally mounted 
On a pin 39, is arranged to be deflected by the 
advance of the stored mass of yarn when the 
Sane has reached a predetermined length. This 
deflection closes a leaf switch 60, actuating an 
external motor, not shown, driving the rolls. 34. 
to initiate Withdrawal of strand from the stored 75 pile, 
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The inclined plate 46 is also pivotally mounted 
on pin 62 whereby, if delivery of yarn from the 
output end of the plate A2 is restricted or slowed 
with relation to the input of yarn, the front end 
of the storage pile will build up from a normal 
position, as shown in Fig. 4, to a position under 
neath the plate 46, as in Fig. 5, raising the saine 
So as to actuate a brake 84 through mechanical 
linkage. 86, thus slowing the speed of input of 
strand is without in any way affecting the flow 
of fluid through the manifold injector f. 

In Fig. 6 there is disclosed a Schematic repre 
Sentation of a modification of the embodiment of 
Fig. 5, including circuit diagrain, wherein electrical 
means are employed not only to regulate the dis 
charge mechanism but also to control a solenoid 
type of brake 33 to modulate the input of yarn, 
thus modulating the travel of the strand in this 
section to correspond with the output fiow. A 
pair of optional Squeeze rolls 78, as in Fig. 5, 
powered by the motor 72 has been inserted to 
remove the residual moisture from the piled 
strand prior to being withdrawn from the device 
to be wound on a cone 9 by the winding device 
4 driven by an electric motor 6. 
It will be seen that Strand is withdrawn from 

the Supply cone 3, passes through a breakage Or 
tangle stop-notion switch 89, next through the 
brake 68, the fluid injector 9, down under sur 
face 44 of the inclined plate 28, piling on the 
horizontal surface 3 of the plate 42, as above 
described. Next it advances in piled formation 
along the Surface 43 beneath the pivoted plate 53, 
between the Squeeze rolls E, through a second 
breakage or tangle stop-motion SWitch 82, to be 
wound by the winding device 4 on the cone 9. 
After initial loading, the device is started by 
pressing the starting push-button 84 which actu 
ates a Solenoid Switch 86 connected to a source 
of electrical power 88. Making the contact 86 
activates the injector manifold 6 by means of 
a solenoid valve 90, thus starting withdrawal of 
strand from the supply cone 8 for injection into 
the storage cavity where it Will pile on the plate 
42. Under the continued influence of the fluid 
stream, the pile advances into contact with the 
pivoted plate 58 which is tilted upwardly thereby, 
closing the Switch 60, in turn starting motors 72 
and 76 to withdraw treated Strand from the Sur 
face 43. In the event that the input of strand 
should become more rapid than the output, the 
piled strand will build up under the pivoted plate 
46, closing a switch 92 arranged to activate the 
solenoid brake 68, thus slowing the input of strand, 
without diminishing the rate of flow of treating 
fluid, until the pile of strand has been withdrawn 
from under the tripping plate 46. This modula 
tion serves automatically to compensate for 
minute variations in the yarn flow into the Cavity 
with relation to the demand of the next stage of 
the process, in this instance the constant speed 
winder 74. The stop-motion Switches 80 and 82 
are connected in series with a doff Switch. 94 and 
stop pushbutton 96 so that the device will be 
stopped by the breaking of the circuit by the 
opening of any one of Such SWitches. To jog 
the device, a jog push-button 98 may be used 
in the course of threading up. The SWitch 94 is 
arranged to halt the apparatus when the cone 9 
is completely loaded, while switch 80 operates to 
halt the operation in the event of exhaustion of 
strand supply. 
In the various forms of the invention, the pat 

tern-forming effect of the jet upon the yarn 
strand in combination. With a common Surface of 
impact may be altered by changing the angle of 
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6 
impact, the contour of the surface, the fluid jet 
velocity and volume, the jet fluid viscosity, the . 
yarn section, the jet section and the ratio be-, 
tween these sections. Within the ordinary range 
of usefulness of the device a low angle of inci 
dence or a high velocity will tend to increase the 
frequency and reduce the length of the reversed 
bends and the width of the faked or stored pat 
tern and vice versa. The surface of impact may 
be a flat, or a combination of flat and curved, 
Surfaces So long as the result of the impact of 
the jet is to change the direction of flow of the 
yarn from a line where the plane of cross section 
of the yarn coincides with the plane of cross sec 
tion of the jet, to a line of reversed bends, hav 
ing regularly spaced points where the plane of 
Cross Section of the yarn is at right angles to the 
plane of cross section of the jet. 

It will therefore be seen that by the novel de 
vice of the invention there has been provided a 
neW and improved method and means for fluid 
treating and storing a traveling strand of textile 
fibers in a more efficient and economical manner 
than has heretofore been possible with the de 
vices and methods of the prior art. A very con 
siderable length of strand may be piled in a rela 
tively short Space on the storage plate of the 
invention. Where it will be under conditions of 
practically Zero tension to permit completion of 
a fluid treating operation under optimum condi 
tions. The Strand may be easily handled, the de 
vice of the invention being readily accessible and 
easily threaded and very little subject to fouling 
and can be made from corrosion resisting plas 
tics such as the styrenes. 
Due to the simplicity of the yarn input and 

output mechanism, the apparatus may be readily 
installed as one component of a multiple step 
Series operation. In fact, two or more devices 
may be connected in series and both controlled 
by a slight modification of the electrical circuit 
disclosed in Fig. 6. 
While in the foregoing description and the 

accompanying drawings there have been dis 
closed and described embodiments of a preferred 
form of the invention, it will be appreciated that 
the same is Subject to numerous modifications 
and changes within the spirit and scope of the 
appended claims, 
We claim: 
1. A device for wetting a traveling strand with 

treating fluid and for temporarily storing the 
wetted strand in piled formation in an elongated 
storage chamber in a relaxed condition in such 
a manner as to facilitate withdrawal without 
tangling, which comprises: a container providing 
an elongated Storage chamber having an open 
ing at each end, an injector for projecting the 
strand into one end of said chamber at high 
Velocity simultaneously with and surrounded by 
a rapidly moving stream of treating fluid, said 
injector having a fluid inlet adapted to be con 
nected to a high pressure source of treating fluid, 
an opening for introducing the traveling strand 
into Said stream to be propelled thereby, and an 
outlet orifice for discharging the combined stream 
and Strand into Said storage chamber through 
One of its openings, an inclined plate arranged 
in Said chamber opposite said orifice and pre 
Senting to said stream and strand a smooth down 
Wardly inclined surface at a slight angle thereto 
upon which the same may impinge and thereby 
be slowed in their travel, whereby the fluid and 
Strand Will flow down said surface, the strand as 
Suming a generally sinusoidal pattern of reverse 
bends, a horizontal storage plate extending with 
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in said: chamber and arranged with one end be-, 
neath said surface to receive said fluid and Said 
bent strand as a pile of overlapping figure-eights 
propelled by fluid flow along said storage plate, 
a barrier disposed at the other end of said hori 
zontal plate a considerable distance, from Said 
orifice to halt the progress of said piled Strand, 
said barrier being arranged to permit withdrawal 
of strand from the foot of said pile through the 
other of said openings in said chamber, and a 
drain in the bottom of said container for carry 
ing. Offused fluid. 

2. A device for wetting a traveling strand with 
treating fluid and for temporarily storing the. 
wetted strand in piled formation in an elongated 
storage chamber in a relaxed condition in such 
a manner as to facilitate withdrawal without 
tangling, which comprises: a container providing 
an elongated storage chamber having an opening 
at each end, an injector for projecting the Strand 
into one end of said chamber at high velocity 
simultaneously with and Surrounded by a rap 
idly moving stream of treating fluid, Said in 
jector. having a fluid inlet adapted to be con 
nected to a high pressure source of treating fluid, 
an opening for introducing the traveling Strand 
into said stream to be propelled thereby, and an 
outlet orifice for discharging the combined stream 
and strand into said storage chamber through 
one of its openings, an inclined plate arranged in 
said chamber opposite said orifice, the underside 
of said plate presenting to said stream and strand 
a smooth downwardly inclined surface at a slight 
angle thereto upon which the same may inpinge 
and thereby be slowed in their travel, whereby 
the fluid and strand will flow down said Surface, 
the strand assuming a generally sinusoidal pat 
tern of reverse bends, a horizontal strand stor 
age plate extending within said chamber and 
arranged with one end beneath said surface to 
receive said fluid and said bent Strand as a 
pile of overlapping figure-eights propelled by 
fluid flow along said storage plate, a barrier dis 
posed at the other end of said horizontal plate 
a considerable distance from said orifice to halt 
the progress of said piled strand, Said barrier 
being arranged to permit withdrawal of piled 
strand from the foot of Said pile through the 
other of said openings in said chamber, a drain 
in the bottom of said container for carrying off 
used fluid, and a drawing device for withdrawing 
strand from the foot of said pile. 

3. Apparatus in accordance with claim 2 in 
cluding sensing means responsive to the length 
of piled strand on said storage plate and strand 
feed and withdrawal regulating means controlled 
by said sensing means for controlling the input 
to and withdrawal of the same from said cham 
ber. 

4. Apparatus in accordance with claim 2 in 
which said inclined plate is pivoted at its upper 
end and may be swung upwardly by the piling 
of strand under its lower end and including a 
brake acting on said strand as it enters said in 
jector and operatively connected to Said plate 
to apply braking force to said strand responsive 
to the swung position, of said plate for regulating 
the input speed of said strand. 

5. Apparatus in accordance with claim 2 in 
cluding auxiliary, means for advancing the piled 
strandalong said horizontal plate. 

6. A device for wetting a traveling strand with 
treating fluid and for temporarily storing the Wet 
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8. 
ted strand in piled formation in an elongated 
storage zone in a relaxed condition in Such a. 
manner as to facilitate withdrawal without tan 
gling, which comprises: a structure providing an 
elongated strand storage zone, an injector for 
projecting said strand into said Zone at high Wes. 
locity simultaneously with and surrounded by a. 
rapidly moving stream of treating fluid, said in 
jector having a fluid inlet adapted to be Con 
nected to a high pressure source of treating fluid, 
an opening for introducing the traveling strand 
into Said stream to be propelled thereby and an 
outlet orifice for discharging the combined 
stream and strand into said storage Zone, said 
structure including a plate construction within 
said Zone presenting to Said stream and strand 
a smooth downwardly sloping strand receiving. 
Surface at a slight angle thereto upon which the 
Same may impinge and thereby be slowed in their 
travel, whereby the fluid and Strand will flow 
down Said Surface, the Strand a SSunning a gener 
ally sinusoidal patterin of reverse bends, said 
plate construction including a Second and gen 
erally horizontal Surface beyond and beneath 
Said first named Surface on which said bends 
may pile and advance as a series of overlapping 
figure eights, and a barrier mounted on said last 
named Surface to halt the progress of said pile. 

7. A device for Wetting a traveling Strand with 
treating fluid and for temporarily storing the 
Wetted Strand in piled formation in an elongated 
Storage Zone in a relaxed condition in such a 
manner as to facilitate withdrawal without tan 
gling, which comprises: a structure providing an 
elongated Strand storage Zone, an injector for 
projecting said strand into said zone at high 
Velocity simultaneously with a rapidly moving 
stream of treating fluid, said injector having a 
fluid inlet adapted to be connected to a high pres 
Sure Source of treating fluid, an opening for in 
troducing the traveling strand into said stream 
to be propelled thereby, and an outlet orifice for 
discharging the connbined stream and strand into 
Said storage Zone, said structure including a plate 
Construction Within said Zone presenting to said 
stream and strand a smooth downwardly sloping 
Strand receiving Surface at a slight angle thereto 
upon Which the Same may impinge and thereby 
be slowed in their travel, whereby the fluid and 
Strand will flow down said surface, the strand. 
a SSuming a generally sinusoidal pattern, of reverse 
bends, Said plate construction including a second 
and generally horizontal surface beyond and be 
neath. Said first named surface on which said 
bends may pile and advance as a series of over 
lapping figure eights, and a barrier mounted on 
Said last named surface to halt the progress of 
Said pile, means for Withdrawing said strand over 
Said barrier, and drains associated with said 
structure for draining used treating fluid from 
Said Zone. 

PYAM. L. PENDLETON. 
EVERETT i. SHERMAN. 
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