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The invention relates in general to a method for
controlling the moisture content of yarn in the
course of slashing the yarn and to apparatus for
use in practicing the method.

While the invention is particularly directed to

the usual condition in slashing yarn where it is.
desired to reduce the water content of the yarn
and for this reason reference is specifically made
herein to dehydrating the yarn, it is within the
scope of the disclosure to otherwise condition the
yarn as by adding water and thus hydrate the
yarn to secure an coptimum condition of the
finished yarn.
* In the following relerence to yarn, it is to be
understood that reference is made to yarn of silk,
wool, cotton,” rayon and other synthetic sub-
stances of the type generally passed through
slashing machines.

In known methods of slashing yarn, it is a com-
mon practice to train the wet yarn as it comes
from the sizing box about large diametered heat-
ing drums for the purpose of drying the yarn by
direct contact with the hot drum surfaces before
it is passed on to subsequent steps in its treat-
ment. This and similar baking processes have
not proven satisfactory in service and are open
to numerous practical objections. For instance,
where the dry, and usually unleased yarn, con-
tacts the heated surface of the revolving cylin-
ders, a quick, hot ironing of the material takes
place with a resulting deleterious effect on the
resiliency, elasticity and fluffiness of the result-
ing yarn. The separate individual strands or/
ends of the yarn become matted and in the sub-
sequent necessary leasing a large percentage of
the loose fibres becomes separated from the
balance of the yarn and this constitutes a serious
loss of material. Further, by following these
known processes, the yarn contacting the heating
drum becomes flattened, slasher marks detract
from the desired uniform color, the strands lose
their original round shape with resulting diffi-
culties in the subsequent weaving processes and

the production of an inferior grade of cloth whery ’

such flat yarn is used.

The primary object of the invention is to pro-
vide an improved and simplified technique in the
art of evaporating moistened sized yarn and to
do this in such way as will eliminate the defects
inherent in the present cylinder ironing and bak-
ing processes and in general to provide a method
which can be practiced economically, which will
minimize the former loss of material during the
slashing operation and which will produce an im-
proved form of resulting yarn.
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Broadly the method features the subjecting of
the wetted yarn to the drying effect of heated and
slightly moistened air at relatively low tempera-
tures but at temperatures sufficiently high to have
& dehydrating effect on the yarn and in supply-
ing the air in volume per unit length of yarn
treated just sufficient to obtain the desired de-
gree of dryness, or rather to obtain optimum

. moisture content required of the particular type

of yarn under treatment.

More specifically described, the method con-
sists in leasing the yarn immediately after it
leaves the size box and before the sizing has had
an opportunity to congeal so that the ends may
separate readily without disturbing the fibres.
The leased yarn is then fed freely along an air
conduit while 'being suspended therein in such a
way as to expose its entire perimeter to the effect
of a current of the warm air directed transversely
and repeatedly through the yarn as it moves in
a contradirection to the general direction of
movement of the air.

The invention has for another object certain
incidental practices which will tend to effect
economy in the operating costs in treating the
yarn as herein featured. The most serious ex-
pense in practicing a drying process in treating
yarn is the cost of the necessary heat. It is, of
course, within the scope of this disclosure to use
ordinary atmospheric air with whatever moisture
content it- may happen to have and then heat it
to increase its initial moisture absorbing capacity
by the time it reaches the yarn. As a general
rule, the higher the temperature of the incoming
atmospheric air, the greater is its moisture con-
tent and the greater its moisture content the
more heat must be added to bring it to the de-
hydrating condition necessary to the effective
practicing of the method.

In order to minimize the amount of heat neces-
sary te heat condition the air, it is herein sug-
gested that the incoming air be chilled so that it
will be dehydrated at least to some extent, Air
with a sufiiciently low moisture content could be
9 utilized as a dehydrating agency even without

“the addition of heat, but some heat would, of

course, speed up the yarn drying step.
According, a refinement in the method is to

~:cool the incoming air as far as it is practical

under the conditions present so as to discharge

it of-as much of its entrained water as possible -

and then by the addition of some heat raise its

water absorbing capacity to effect the desired

rapid drying of the yarn under treatment.
Preferably, this objective is attained by direct-
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ing a spray of cold water into the incoming air
and which operation will have the effect not only
of chilling the air but of washing it free of lint
and other foreign matter which may be in sus-
pension in the air flow. )

The: disclosure also features a careful control,
preferably by automatic means, of the tempera-
tures and moisture content of the treating air
so that the yarn will have its moisture content
controlled as desired in the shortest possible time
and thus effect an economic operation and at the
same time carefully avoid any deleterious effect-
ing of the resulting yarn.

In one practical demonstration of the method
herein featured, recently sized cotfon yarn was
leased and immediately passed while suspended
in air along an air conduit ten feet long. While
the yarn was travelling in one direction, it was
subjected to the action of a stream of dehydrat-
ing air passing in the opposite direction. This
air contained some water entrained therein and
in one case in an amount approaching saturation
at the current room temperature but heated at
a temperature of
absorbing capacity. This air was passed through
the conduit in an amount approximately 100
cubic feet per second. Itis understood, of course,
there there is nothing critical in either the tem-
perature or in the volume of air mentioned or in
the water content suggested in this example and
in actual commercial practice the temperature,
initial water content and-volume and speed best
suited to any particular condition should be as-
certained experimentally and that condition of
ajr-selected which results in the best condition
of marketable yarn. :

In general, the temperature suggested for the
air should be much less than the temperature at
which the usual heater drums are now kept and
on.the other hand air which is at the ordinary
room temperature is too low for the requisite
rapidity of operation required in commercial op-
eration. Air at a temperature of between 150°
and 200° F., moving under pressure of about 1%
. inches water gauge and which is almost but not
- . quite dry, has been found to be satisfactory in
actual practice.

Referring to the apparatus aspect of the dis-
closure,
to provide a simple form of slasher which fea-
tures compactness in its yarn drying portion and

to provide a form of dryer through which the’

yarn may be fed as a continuous process and in
which atmospheric air may be first conditioned to
cleanse it and give it its requisite temperature
and low moisture content and by means of which

" the air so conditioned is ‘brought repeatedly into

" eontact with all portions of the travelling yarn '’

in such manner as to extract from the yarn the
desired amount of moisture required of the par-
ticular type of yarn under treatment.

The invention also has for an object the pro-
viding of automatic controls for regulating the
~ thermal and hygroscropic condition -of the dehy-
drating air as it is fed to the yarn and to provide
for an automatic release of all or a part of the
treating air at different points along the path of
the yarn under treatment as may be required
to avolid any excessive drying of the yarn.

Various other objects and advantages of the:

invention will be in part obvious form a consid-
‘eration of the method features of the disclosure
and from an inspection of the accompanying
drawings and in part will be more fully set forth
in the following particular description of one

the primary object of the invention is -
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method of practicing the invention, and the in-
vention also consists in certain new and novel
modifications of the preferred method and other
features of construction and combination. of
parts hereinafter set forth and claimed.

In the accompanying drawings:

Fig. 1 is a view largely in diagrammatic outline

of a vertical sectional view taken lonigtudinally -

through a preferred embodiment of the inven-
tion and taken on the line I—I of Fig. 2; and

Fig. 2 is a lransverse vertical sectional view,
the upper portion and the lower right portion of
which is taken on the line 2—2 of Fig. 1; the
lower left portion of Fig. 2 is taken on the line
2322 of Fig. 1. ' .

In the drawings there is disclosed a mechanism
containing casing 10 formed of sheet, steel suit-
ably fastened together to.form the box-like con-
struction illustrated. At one end of the casing

there is provided: an: upstanding air discharging -

stack |1 having & constricted throat 12 to regu-
late the rate of discharge of the waste air as it
moves out of the casing. A horizontally extend-
ing partition 13 within the casing divides its in-
terior into an upper yarn. treating chamber 14
and a lower air conditioning chamber- 15, Pref-
erably, this partition is formed of insulated ma-
terial to minimize heat transference between the
chambers and is provided at one end with & long
narrow passageway (8. AR .

Positioned within the- upper chamber i4 and
extending lengthwise thereof is a conduit form-
ing means comprising an upper series of baffles
11 and a lower series of baffles 18 vertically spaced
apart and coacting to form therebetween a long
fiat air conduit |9 constituting a closed space in:.
which the yarn is treated. The conduit opens
at one end through the end wall 20 of the casing
adjacent the stack Il to form a yarn inlet 21.
At the opposite end of the air conduit 19 a yarn
outlet 22 is provided in:the opposite end  wall
23 of the casing. A plurality of parallel leasing
rods 24 form closures for the inlet 21 and for
the outlet 22. While only three of these Tods are
illustrated it will be understood that in actual
practice a much larger number of rods will usual-
ly be employed. It will be understood that the
casing will be located to bring the inlet 21 close
to the last squeeze roller of the size box (not
shown) and that yarn Y after leaving the size
box is passed into the casing between each ad-
jacent pair of rods forming the closure for the
inlet, that the yarn extends through the air
conduit thus forming a yarn:path YP and is dis-
charged through the correspondingly located rods
in the outlet 22. : .

The two series of air baffles are of peculiar
design and are intended to cause the air passing
between the same to surge back and forth across .
the several yarn paths. Each series is formed of
a series of half cylinders 26 arranged in parallel
relation with the contacting edges 26 secured to-
gether to form a corrugated effpct. The series of
pafles is arranged in a laterally offset relation
with the edges 26 of one series disposed opposite
to the concaved portion of the other series, . The
two series thus coact to form a sinuous or undu-
lating path for the air in its passage from one
to the other end of the conduit 19.- The conduit
is provided at one end with a downwardly facing
air intake 21 overlapping and in line with . the
passageway 16 and at ithe opposite end with a
long narrow main air discharge port 28 opening
upwardly in positibn  to discharge its contents
{owards the throat 12 of the stack.
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The upper series of baflles 11 act to provide
a normally dead air space or by-pass 29 between
itself and the top wall 30 of the casing and from
which space iis contents discharge into the stack
i,

One or more of the half cylinders 25 forming
the upper series of baffies and preferably one or
two of the bafiles adjacent the intake 2 are pro-
vided with one or more supplemental air dis-
charge por.s 31 in the top arched portion of these
half cylinders. This is to permit a controlling
of the moisture content while the yarn is damp
and before the size has congealed or case hard-
ened. Under some conditions it is advisable to
withdraw the air at different points along the
conduit and for this purpose a few of the half
cylinders are shown equipped with discharge
ports. These supplemental ports are each con-
trolled either manually or automatically so that
by controlling the amount of air passed there-
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through the amount of air which is permitted .

otherwise to pass the entire length of the air con-
duit before it is discharged through the main
port 28 is governed. The simplest form of device
would be to have the dampers set initially to
give the requisite amount of air flow through the
main discharge port 28.

As illustrative of one means by which the
dampers and thus the ports controlled thereby
can be regulated automatically, it is suggested
that the damper or dampers be operated to move
to and from their opened and closed position by
s damper motor 33 which may be pneumatic or
electric driven type in turn contrclled by a hy-
grostat 34, the contrcl element 35 of which is
located in the conduit 19 at that point along the
length thereof where its installation may be most
convenient and where the moisture content is
most apt to be uniform and most apt to be truly
indicative of the average moisture condition
along the length of the conduit.

The air conditioning chamber (5 is provided
in the end wall 20 with a screened air inlet 36
through which atmospheric air is admitted into
the right end of the chamber as shown in Fig. 1.
Considering the showing in this figure from right
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to left, there is positioned therein and adjacent .
the screened inlet a dehumidifier 37 for cooling "

the incoming air. The dehumidifier is illustrated
as comprising two banks of water pipes 38 each
provided with a vertically spaced series of dis-
charge nozzles 38, all pointing in the direction of
air flow through the chamber {5. . The two banks
of water pipes are supplied from g main water
pipe 40 leading from a suitable source of cold
water supply and centrolled by a valve 41. Nat-
ural well water chilled to a temperature of 49 to
65° F. has been employed successfully in cooling
the air in practicing the process herein featured.
1t is also suggested that the water be chilled by
any mechanical refrigerating process and passed
repeatedly through the nozzles by means of a
circulating pump. The air cooled as it passes
the space into which the nozzles direct the cocl-
ing spray is deprived of at least a part of its
water.

In advance of the dehumidifier 37 is a series of
closely positioned deflectors 42 coacting to form
a water eliminator which functions to remove
additional surplus water from the air as it passes
therethrough. The water trapped out of the air
flow by the eliminator as well as the surplus
water from the dehumidifier is discharged
through en overflow drain 43 or may be recir-
culated. Preferably, pipe 40 supplies cold water
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under high pressure to the several nozzles 39 and.
which pressure may be obtained by the use of a
suitable motor driven water pump (not shown).
The nozzles 39 are designed to eject the water in '
finely divided spray form into the chamber 15
and into the space betwen the dehumidifier and
the eliminator. From the eliminator the air with
some entrained particles of water Is passed
through & heating device 44 to give it the requi-
site temperature. The form of heater illustrated
includes heat distributing fins 45 heated by steam
in pipes 46 supplied from a suitable source of
steam supply through control valve 47. Itis a
feature of this disclosure that a heater of rela-
tively small capacity is all that is necessary to
raise the temperature of the more or less de-
hydrated air and only that amount of heat is
added which will give the requisite rapidity of
drying of the yarn sufficient to condition the
yarn during the time delay while it is in the short
drying conduit. The air so heated in its pas-
sage through the device 44 is picked up by the
rotary fan 48 and discharged thereby through
passage 16 into the air conduit 19 as previously
described.

Obviously the steam controlling valve 41 may
be manually controlled and set in position de-
pending upon the amount of heat required for
any particular condition of the yarn under treat-
ment. It is herein sugsgested that the heat sup-
plied to the air be thermostatically controlled by
the temperature of the heated air as it is dis-
charged into the conduit 19. For this purpose &
controlling thermostat 49 has its control element
50 positioned in the conduit 19 adjacent its intake
end and is conventionally connected to the steam
valve 41 for regulating the opening and closing
movement of the same. .

In operation the apparatus is first set up to
handle the yarn to be sent therethrough, the
cooling water supplied to the dehydrator {is
turned on: the heater and fan are set into op-
erative condition and the hygrostat and thermo-
stat adjusted experimentally or as may be dic-
tated by prior operation of the device so as to
give the desired drying of the particular yarn
about to be fed through the device. The yarn
from the sizing box is passed thereirom promptly
through the leasing rods at the yarn inlet 21,
then it is passed while suspended freely in air
through the air conduit 19 and finally discharged
out through the leasing rods at the outlet 22.
If the distance which the leasing rods are spaced
apart at opposite ends of the conduit is too far
and the yarn sags too much in its distended posi-
tion, it is suggested that support rollers 51 be lo-
cated in the conduit where they will be most ef-
fective in holding the yarn suspended and free
of contact with any part of the mechanism be-

‘tween the leasing rods at opposite ends of the:

casing. The yarn is then drawn through the
device, more or less conventionally, except that
no more tension is placed on the yarn than is
necessary simply to draw it through the conduit.
As there has been eliminated from this disclosure
the usual drying cylinders, there has been in-
cidentally also eliminated the usual and undesir-
ably great tension to which yarn has been sub-
jected in the known slashing processes where the
yarn is trained about the drying cylinders.

1t is the intent herein that the apparatus shall.
function automatically after it has been once set
in motion. Where the thermostat is used to con-
trol the amount of steam supplied to the heating
element, it is obvious that if -the air for the
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time being discharged into the conduit is too hot,
the steam will be proportionately shut off and,

on the contrary, if the air is too cool to effect the °

desired rate of dehydration of the yarn, the
thermostat will respond to permit a greater sup-
ply of steam to the heating device. Similarly,
if the air is being supplied in such amounts as
will tend to effect a too dry condition of the yarn
by the time it is discharged, the hygrostat will
function to open the dampers more or less and
thus permit for the time being some of the de-
hydrating air to by-pass the initial stretch of
the yarn as it comes into the conduit from the
size box and in this way delay the lapse of time
the yarn is in contact with the hotter part of
the air. The air not used is by-passed out of
the conduit and discharged 1d1y out through the
stack.

The staggered arrangement of the baffle pq.rts
with an inlet of one half cyllnder disposed ver-
tically opposite the outlet of the next proceed-
ing half cylinder on the opposite side of the yarn
path has the effect of providing an &ir conduit
much longer than the path of the yarn in its
movement therethrough. Tracing out the path

- of the conditioning air while in the conduit, it
will be noted that the fan discharges the air &t
its highest temperature and highest speed, trans-
versely ‘across the dryest portion of the yarn at
the left of Fig. 1. It is particularly noted that
this air passes more or less perpendicularly across
the plane or planes containing the yarn rather
than lengthwise of ‘the yarn. After passing
across the yarn at any unit portion of its length,
the air current strikes the concaved reflecting

surface of the opposing half cylinder which acts -
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to change the direction of the air and it then

passes in- reverse direction, first upwardly and
then downwardly, successively through the suc-
ceeding unit lengths of the yarn. As the yarn
moves much slower than the air every unit'length
of yarn has air substantially at the same tem-
‘perature and moisture content pass therethrough
repeatedly. -

During this tortuous travel of the air succes-
sively through succeeding portions of the yarn,
the air gradually lowers its temperature while
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extracting from the yarn either substantially all -

of its water content or rather that amount which
is controlled by the temperature and volume of
the air which passes the same. As the air with
its maximum water content reaches the main
discharge port 28, it is contacting with the in-
coming and thus wetted portion -of the yarn
before the water laden air is- ﬂnally dlscharged
- out through the stack f1.

By practicing the method using the apparatus
hereindisclosed, it is possible to condition the
yarn and at the same time avoid the.deleterious
effects thereon when-the yarn was subjected to
the hot baking or ironing operation which char-
acterizes present known methods. Following the
method herein featured, the yarn will retain its
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in suggested to be used over the relatively large
heat loss from the present form of slasher drum.

Finally, as the operations herein featured are

conducted at relatively low temperatures, there
has been avoided the heat losses which inevitably
flow from processes where high temperature heat
is employed. It is further obvious that the high
speed of the air as'it is directed along the air -
conduit reacts with the yarn to develop a surface
friction which in turn tends to heat the yarn
and at least to some extent effects a saving in
the amcunt of heat necessary to be" supplied
initially to the air as it ls passed into the yarn
treating conduit.

Particular care must be exercxsed in balancing
the controlling conditions to obtain the best
form of finished yarn. Considering a dehydrat-
ing operation, the drying will, of course, first oc-
cur on the surface of the yarh and in order to
Increase the surface area exposed-to the air is
ione reason why the yarn is leased just before
it is passed into the conduit {9.

As the yarn dries at its surface the moisture
in the intericr of the strands-or ends moves by
capillary attraction towards the surface and
with different types of yarn the rate of move-
ment of the free, the mechanically and chemi-
cally combined water, in the yarn varies with the
character of the yarn. It is desirable to so regu-
late the water absorbing capacity of the air
passed along the yarn and the time lapse while
the yarn is being subjected to this air drying
6peration be so timed that at all times while
the yarn is being treated, its moisture content
should be equalized and -no abnormal or too fast
drying occur at the surface. As it would be in-
convenient to vary the length of .the conduit -
for the different types of yarn passed there-
through, it is suggested that the time delay
necessary to provxde the delayed drying herein
featured, be contro]led by varying the rate of
movement‘of the- yarn, by varying the air flow
at the fah and by varying the degree of opening
of all of the outlets 31 or by selectively varying

. the opening of one or more, and thus control the

amount of air permitted to pass, the entlre length
of the conduit 18.

‘While the disclosure illustrated features a sin-
gle length of air conduit in which the yarn is
to betreated, it is suggested that in those situa-
tions where space disposition is a serious prob-
lem, that the air conduit be doubled back upon
itself, one or more times, to obtain the requisite
length of air conduit within a small space. This
form of construction has the obection that it is
necessary to bend the yarn about rollers at op-
posite ends of its drying path in order to change

- its direction. It is a particular teature of this

original round shape permitting the weaving of .

a cloth having a superior face. There is elmji-
nated the loss of the short fibers with a resulting
increase in production of the conditioned yarn;
its elasticity will be retained which will facilitate
an improvement in the subsequent weaving con-
ditions and there will be a resulting saving in
material otherwise lost by the present processes
in excessive drying and breakage due to sticking
and baking on the cylinders and lapping up.
. There is also attained economy in operation as
there is less loss from the fin type heaters here-
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-disclosure to minimize if not to entirely elimi-

nate any such change direction rollers as such
rollers tend to increase tension on the yarn. As
it is a feature of this disclosure to minimize ten-
sion as far as possible on the stretch of yarn
while it is being subjected to its drying treat-
ment it is preferable to increase the length.of
the conduit if there is not sufficient time delay to

-effect the desired drying of the yarn and to de-

pend upon the supporting rollers to avoid undue
sag and thus streich along the length of the yarn
" Iclaim:

1. In a slasher, the combination of ‘a casing
having a yarn treating chamber, means providing
an air conduit and a by-pass in said chamber,
means at one end of the air conduit providing a
yarn inlet and at the opposite end a yarn outlet,
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leasing rods defining both the inlet and outlet,
means for feeding the yarn in through the leas-
ing rods at the inlet, means for guiding the yarn
horizontally through the air conduit without any
material amount of sag in the length of the
yarn within the chamber, and out through the
leasing rods at the outlet, said casing also pro-
vided at one end with a stack for discharging the
air from the by-pass, and said conduit having a
main discharge port opening into the by-pass ad-
jacent the stack, means for passing dehydrating
air horizontally through the conduit and said
conduit also provided with a dampered supple-
mental port opening into the by-pass to regulate
the amount of air passed to the main discharge
port at the stack.

2. In a device for drying yarn, the combina-
tion of a casing, means therein defining an air
conduit and a by-pass, said air conduit provided
at one end with a main air discharge port open-
- ing into the by-pass, means for causing a length
of yarn to be suspended in said condult, means
for feeding said yarn through said conduit while
so suspended, means for forcing air under pres-
sure into said conduit at its other end, said con-
duit provided with a supplemental port opening
therefrom into the by-pass intermediate its ends,
a valve for controlling said supplemental port,
and hygrostatically controlled means including
an element located in the conduit for controlling
the opening and closing of sald valve thereby to
control the air passed along the air conduit.

3. In a machine for conditioning wet yarn, the
combination of a treating conduit provided with
an alr inlet adjacent one end and an air outlet
adjacent the opposite end thereof, means for
passing the wet yarn through the conduif, means
for circulating conditioned air in & general length-
wise direction from end to end of the conduit,
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baffle means within the conduit adapted to direct 40
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alr transversely in serpentine fashion along the
entire length of the conduit and thus through and
about the yarn in the conduit, said conduit pro-
vided with a plurality of air ports spaced apart
intermediate the ends of the conduit and control
means for simultaneously regulating the opening
of all of the air ports thereby to regulate the
amount of air permitted to contact different unit
lengths of the yarn before it is discharged from
the conduit and the yarn passing means and the .
air current moving means coacting to move the
yarn at a much slower rate of feed than the flow
of the alr.

4. In a slashing machine, the combination of
a mechanism containing casing provided ad-
jacent one end with an upstanding air discharge
stack, & hofizontally extending partition within
the casing dividing its interlor into an upper yarn
treating chamber and a lower chamber, and said
partition having a passageway extending there-
through adjacent the end thereof opposite the
stack, means in the upper chamber constituting
a yarn treating conduit, means for feeding leased
yarn through said conduit including yarn leasing
rods provided at the opposite ends of said conduit,
sald conduit defined by two vertically spaced
apart series of half cylinders with their concaved
sides facing inwardly towards each other and ar-
ranged to form a sinuous conduit with one end
opening downwardly and facing the passageway
in the partition and the other end of said sinuous
conduit discharging upwardly into the stack,
means in the lower chamber for supplying dehy-
drating alir under pressure directly to sald pas-
sageway, and control means adjacent said pas-
sageway for bleeding off from said yarn treating
conduit regulated amounts of the alr thereby to
control the air passed through the sinuous con-
duit on its way to the stack. v
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