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to 
strands and like ma 

This invention relate 
ratus for the treatment 
terials. More particularly, t r a 
to a new and improved apparatus for treating 
natural, synthetic, or artificial yarns and mono 
filaments withfluidi media in:liquidor vapor con 
dition in a substantially. closed-chamber during 
their travel from one-point to another, Further, 
the invention is concerned with: utilizing fuid 
media for applying: heat-toi-filamentary mate 
rial, or for applying heat while simultaneously. 
softening the textile material by virtue of a Swell 
ing or i solvent action of the vapors: therêupOn 

16 claims. 

an improved appa 
the invention relates. 

(Cl. 68-5) 

The invention is further adapted to plasticizing 
or softening textile materials, especially when in 
the form of yarn-like bundles, when it is desired 
to shrink or stretch, or otherwise treat, Such ma 
terials in softened condition:v. . . . . . . . . . 

“Strand,' as used throughout ; this specifica 
tion and the appended; claims; is intended to.in 

ments or filamentary...material, ribbons, bands, 
extruded wire, rods and the like, etc. : : - . . . . . . . . 
The present: invention, is applicable ito. the 

20 
clude all types of strands, threads, yarns, fila 
ments, fibers, fibrous bundles, bundles of fila. 

treatment of strands made from various types of 
materials, such as cotton, wool, flax, hemp, etc.; ; 
regenerated cellulose such as that:produced from : 
viscose, cuprammonium: cellulose, and the like, 
cellulose ethers, and esters. Such as methyl, cellus. 
lose, hydroxyethylcellulose, ethyl cellulose, etc., 

3. 

cellulose nitrate, cellulose racetate, cellulose, pror: 
pionate, cellulose-butyr mixed cellulose ethers. 
and esters, Vinyl resins, 

vinyl chloride, copolymers of vinyl chloride With 
vinyl acetate or acrylonitrile, after chlorinated 

such as polyacrylonitrile, i. 
copolymers of acrylonitrile, polyethylene, poly". 35 

vinyl polymers and copolymers, vinylidene poly 
mers, such as polyvinylidene chloride, etc., and 
condensation polymers, such as polyamides and 
polyesters, and the like, etc. . . . . . 
The known apparatus for the treatment of 

40 

strands with fluids in liquid or vapor condition 
during their travel from one point to another 
comprise a substantially, closed chamber, into 
which the strands pass through orifices... which : 
have dimensions only slightly greater than those 
of the cross-sections of the strands in Order to 
reduce loss of treating fluid as far as possible. 
For example, it is customary to treat Synthetic. 50 
or artificial strands with steam for the purpose 
of altering their properties such as by stretching. . . 
the strands in an atmosphere of steam unders. 
pressure or by permitting the strands to shrink 
during the steam treatment. 55 

- . . X• • • ???? . . . . . . . . . . . ." : ; ;. . :::22, ':? ... '": 

Various and sundry types of apparatus have 
been devised for treating strands with a fluid 
medium, both in a liquid and vapor condition. 
Each of the apparatuses has been designed with a 
specific purpose in mind, however, and the ulti 
mate overall apparatus, suitable for all kinds of 
Operations, has not as yet been attained. In 
the construction of strand-treating apparatus. 
there are various problems which must be solved 
and overcome. For example, the threading of: 
such apparatus presents quite a problem be 
it is necessary, each time that a fresh batch of 
materials or strands is to be treated, to open up 
the apparatus sufficiently to make it possible to 
thread or lace, the materials through the orifices 
therein by hand. This involves loss of treatment 
fluid and also loss of heat when the operation is . 
conducted at a superatmosphéric temperature; 
particularly if it is necessary to allow the appa 
ratus to cool beforé itº can be handled. Theré 
fore, the apparatus must be so constructed: that 
it can be easily and readily threaded when nec 
eSSary. . . . ??? ?? SASAS A ASiS SiAA S S S S SASASA iAqS SS SS uuSSiA AS iSiSSiSiSiSiSiSAAiSy S S S 
The threading of-the-apparatus is made more. 

difficult by the fact that it is necessary that the . . 
strand entrance and exit orifices must be as small 
as possible in order to prevent the escape of treat-, i. 
ing fluid, such as steam, and the like, from the 
treating chamber. The escape of treating fluid 
is undesirable in that it has an adverse effect on 
the strands being treated. That is, there is a 
pressure drop across the orifices or openings and 
treating fluid, such, as steam, escaping there: 
through exerts a frictional effect on the strands. 
passing through the orifices which sets up an 
irregular and uncontrolled tension in the strand 
in addition to the tension exerted by, any me 
chanical stretching devices. Therefore, it is ide: 
sirable" that the size of the orifices be kept as 
Small as possible while at the same time being 
so constructed that the apparatus may be readily 
and easily threaded. : : : 

Further, when treating a strand which com 
prises a plurality of filaments-or fibers, suc 
a tow, and the like, in a heating fluid und. 
sion, there is a tendency for the strands to adhere 
or stick to one another, particularly, when the 
fibers and filaments are formed from mate 
Such as icopolymers of acrylonitrile and the 
In Such cases the fibers and filianherits m 
separated.or prevented from:adhëring to onë anë 3. 
other and this must be done in su?ha imaniner se 
a.S. not to detrinentally affect, the size of thee 
trance and exiti:orifices and also so; as not to 
affect the threading of the apparatus. . 
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It is a primary object of the present invention 
to provide a new and improved apparatus for the 
continuous treatment of strands with a fluid ma 
terial, in either liquid or vapor condition, which 
overcomes the hereinbefore mentioned difficul 
ties and disadvantages and is designed So as to 
incorporate all of the desired features herein 
above pointed out. 

It is another object of the invention to pro 
vide a strand-treating apparatus which is ea Silly 
threaded, and produces strands in loose and Sep 
arated condition when a plurality thereof are 
being treated, and in addition, is readily adjusta 
ble as to pressure within the treating chamber. 
Other objects and advantages of the present 

invention will be apparent from the discription 
thereof hereinafter. 
In general, the objects of the present inven 

tion are accomplished by passing a Strand to be 
treated continuously through a chamber while 
at the same time passing a fluid medium, such as 
steam or super-heated Steam, through the cham 
ber in the same direction as the travel of the 
strand. The strand enters the chamber through 
an adjustably mounted nozzle, the opening in 
which is only slightly larger than the Strand 
passing therethrough. An opening which is one 
to three times the diameter of the Strand passing 
therethrough in size is Satisfactory. The Strand 
after passing through the nozzle enters a larger 8 
chamber or tube, while at the Same time Stean 
or other fluid is injected into the chamber at the 
point of entrance of the Strand therein. Upon 
leaving the chamber, the strand passes through 
an expansion nozzle, which has a Venturi open 
ing therein, and into an enlarged chamber or 
muffler and then into an elongated tube, the open 
ing in which is only slightly largerly than the 
strand passing therethrough, for example, a 
capillary tube, which tube serves as the exit ori 
fice and is slidably mounted in one face or wall 
of the muffler in perfect alignment with the over 
expanded nozzle. Here again, an opening. One 
to three times the diameter of the Strand is Satis 
factory. 

In the Inuffler or expansion chamber the Steam 
or other fluid medium reaches a turbulent State 
by reason of passing through the funnel-shaped 
portion of the expansion nozzle at the entrance 
thereto. The steam and the like passes through 
the constricted portion of the Wenturi Opening 
in the expansion nozzle and enters the funnel 
shaped portion thereof with a rush causing the 
turbulence which in turn causes the adhering 
strands to separate prior to passing out of the 
apparatus through the exit Orifice. It is to be 
understood, of course, that the size of the Strand 
entrance nozzle and the slidably mounted tube 
in the wall of the muffler which acts as an exit 
orifice are dependent upon the size of the Strand 
being treated. 
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Since the present invention is applicable to 
numerous and different types of Strand-treating 
apparatus, for simplicity the invention will be 
described in detail as the same is employed in 
connection with a strand-stretching device or 
tube, it being understood that the preferred en 
bodiment shown in the accompanying drawing 
is merely intended to be illustrative and the in 
vention is not to be limited thereby, but only in 
accordance with the scope of the appended claims. 
In the drawing, 
Figure 1 is a side elevation view, partly in 

section of a single preferred Strand-treating 
tube, 

65 

70 

4. 
Figure 2 is a diagrammatic plan view of an 

arrangement of a plurality of the strand treating 
tubes, such as shown in Figure 1, and 

Figure 3 is a sectional side elevation view of a 
portion of the preferred strand-treating tube 
showing another embodiment of the invention. 

Referring to all figures of the drawing a strand 
3 passes around a godet 4 and an associated lap 
displacing guide 5, through a nozzle 6, a fluid 
treating chamber or tube 7, which is positioned 
in and extends through the fluid chamber or 
tube 27, through an expansion chamber or muffler 
8, and through an elongated tube or capillary 9, 
and then about another godet or wheel O and 

5 its associated lap-displacing guide f and then 
to the point of ultinate use, etc. The tube 2 
may be made of porcelain, iron, steel, copper, 
and the like, but is preferably made of a metal 
Which is resistant to the particular fluid being 

; employed therein. The tube or chamber 27 may 
be Wrapped or lagged with a suitable insulating 
material 2, Such as asbestOS, rock wool, cork, 
or the like. If desired, the tube 27 may be 
jacketed and a heat-exchanging liquid or gas, 
Such as hot or cold water, steam, etc., passed 
therethrough (see Figure 3). The godet O may 
travel at the Same, slower, or faster speed than 
godet 4, depending on whether shrinkage, 
Stretching, or neither is desired. 

Referring to the embodiment shown in Figure 
3, the tube 27 is enclosed by a jacket 52. At 
tached to the jacket 52 is an inlet conduit 53 and 
an Outlet conduit 54 for passing the heat-ex 
changing liquid or gas through the jacket. If 
desired, the direction of flow of the heat-ex 
changing liquid or gas through the jacket may 
be reversed, in which case inlet conduit 53 will 
become an outlet conduit and outlet conduit 54 
will become an inlet conduit. 
Threaded on to the Strand-entrance end of tube 

27 is a cap or closure 3 which has an annular 
groove 4 on the inner face thereof and has an 
opening 5 through the center thereof. Threaded 
on to the cap f 3 is a packing gland 6 which abuts 
against the packing í 7 which is positioned about 
the opening 5. Threadedly mounted in the 
packing gland is the nozzle 6 which extends 
through the opening 5 of the cap f 3 making a 
sliding fit therewith. The nozzle 6 extends into 
the Venturi opening fa in the member 9, which 
is positioned in the tube 7 and abuts against the 
cap f3. The flanged portion 20 of the member 
9 has a series of openings 2 therein arranged 

in a circle and communicating with the annular 
grOOve 4 in the cap 3. 
On the other end of tube 27 there is a fitting 

22 rigidly attached to the tube. Threadedly 
mounted in the fitting 22 is an expansion nozzle 
23, the Venturi opening 24 in which communi 
cates with the Opening 25 in the fitting 22 which 
in turn communicates with the tube 7 mounted 
in fitting 22 and extending through the interior 
of tube 2 and being connected at its other end 
to the member 9. The expansion nozzle 23 ex 
tends into and communicates with the expan 
Sion chamber or muffier 8. Mounted on one wall 
of the muffler 8 and fastened thereto by means 
of Wingnuts 29 is a plate 28, which has a bear 
ing 30 extending outwardly from the center 
thereof. Slidably mounted in the bearing 30 is 
an elongated tube or capillary 9 on one end of 
which is an enlarged portion 3, which, when 
the tube is in normal operating p0Sition, abuts 
against the inner wall 8a of the muffier 8, as 
shown in Figure 1. The opening or capillary 32 
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in the tube 9 fans out into the funnel shaped 
entrance opening 33 in the enlarged portion or 
fiange 3 ?. This opening 33 is of the same size 
and in perfect alignment with the funnel-shaped 
portion 34 of Wenturi opening 24. Thus at the 
start of operation, or at any other time there 
after When it is necesSary to thread the appa 
ratus, the tube 9 is moved to the right, as viewed 
in Figure , until the portion 31 abuts against 
the expansion nozzle 23. This is shown by the 
dotted line position 3a of the tube in Figure 1. 
There is thus presented one continuous passage 
throughout the apparatus, namely through the 
opening Sa in nozzle 6, through the member 9, 
tube i, fitting 22, expansion nozzle 23, and tube 
S. The apparatus is threaded by placing a vacu 
unn. iine on the tube 9 when it is in the dotted 
line position 9d, and then drawing the strand 
through the apparatus. 
Attached to the lower portion of the fluid 

chainber or tube 2 is a conduit 35 which acts 
as a fluid or steam inlet. A second conduit 36 
also positioned at the bottom of tube. 27 serves 
as a fluid or condensate outlet. Threadedly 
mounted in the top of tube 2 is a pressure gauge 
3.8 Which communicates by means of opening 39 
With the outer fluid chamber 3. Threadedly 
Jiaounted in the fitting 22 is a preSSure gauge 49 
which communicates by means of opening 4 
with the opening 25 in the fitting or block 22. 
That is to say gauge 38 measures the fluid cham 
ber pressure and gauge 43 meaSures Strand 
treating tube pressure. 
Mounted in the top of the muffler 8 is a plug 

2 which rests or is otherwise fastened in the 
upwardly extending conduit portion 4.2a of muf 
fier 8 and which when removed, presents an 
opening by means of which the interior of muf 
fler 8 may be clearned when desired or neces 
sary. A holding chain 43 is connected at One 
end to the natifier 8 and at the other end to the 
plug A2. For convenience of removal a handle 
is is fastened to the plug 42. - 

TìTo the Gweir face of the muffer 8 there is con 
nected, by means of a pipe coupling 45, a con 
duit & which has a quick-opening gate valve 4 
positioned therein. The conduit 46 is connected 
at its Cthe end to the pipe 48 which serves as 
an exhaust header. The purpose of conduit 46 
is to carry the exhaust steam or other treating 
iluid from the muffier or expansion chamber 8 
back to the source of supply, to waste, to the at 
mosphere, or to a recovery System, as desired. 
The valve 47 is actuated by means of the re 
novably taounted Wrench-like handle 49. 

in the embodiment shown in Figure 2 a plu 
rality of yarn or strand-treating tubes are ar 
ranged side by side and are fastened together 
by means of the plate 50 which acts as a Wall 
for each of the mufflers 8. Each of the strand 
treating tubes shown therein is identical in con 
struction to the tube shown in Figure 1. It is to 
be understood of course, that only one Steam ex 
haust header, such as that shown at 48 in Figure 
1, need be employed in the embodiment in Fig 
ure 2. Referring again to Figure 1, the steam or 
other fluid enters the fluid chamber 37 through 
conduit 85 and passes through the openings 2 
into the annular groove f4 and then into the 
tube through the Venturi opening 8. The 
leading tapered end 51 of nozzle 6 extends into 
the Venturi opening 8 and the steam entering 
the tube i passes over and in contact with the 
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tapered portion 51. By screwing the nozzle 6 in 75 

6 
wardly or outwardly in the packing gland 6 the 
size of the opening between the member 9 and 
the tapered portion 51 of nozzle-6 may be adjust 
ed so as to allow more or less steam or other 
fluid to enter the interior of tube 7. The nozzle 
6 will turn freely in the packing, and loosening 
of the packing gland 6 is not essential. The 
packing IT exerts sufficient friction to hold noz 
zle 6 in the desired position. If desired, how 
ever, when adjusting-nozzle 6, the packing gland 
16 may be loosened prior to screwing or un 
screwing nozzle 6 and then retightened. This 
is an important feature of the present invention 
Since by means of the adjustable nozzle 6 the 
pressure in the tube T may be regulated. It is 
also significant to note that by arranging the 
openings 2 in a circle about the tube 7 the 
steam is directed into the tube 1 completely and 
uniformly surrounding the strandpassing there 
through. Due to the construction of the orifice 
for the passage of Steam into tube 7, the Steam 
is prevented from passing out through the open 
ing 6a in nozzle 6 thereby eliminating any dan 
ger of damage to the strand which would result 
therefrom. 
The strand and the steam pass through the 

tube 7 and thence through the constricted por 
tion 24a of the expansion nozzle 23 and then 
into the muffler or expansion chamber 8. As 
the steam passes into the muffler 8 it creates 
quite a turbulence therein and especially in 
opening 34, which causes, the strands or filla 
ments passing therethrough to separate. This 
is particularly advantageous when treating a 
strand such as a tow. The force of the steam 
entering the muffler 8 forces the enlarged por 
tion 31 of tube 9 against the wall 8a of the muf 
fler 8 thus holding it'in operative position. The 
exhaust steam then passes out of the apparatus 
through the conduit 46. 
By having the steam enter the tube 7 complete 

ly surrounding the strand there is a parallel flow 
of the steam and strand through the apparatus 
thus alleviating any danger of the strand rub 
bing the interior walls of the tube 7 and becom 
ing damaged thereby. If desired, the tube 7 may 
have a capillary bore therein of equal diameter 
to the bore in the nozzle 6 and the slidable tube 
9. This is possible since the apparatus is ar 
ranged to be easily and readily threaded irre 
spective of the size of the opening in the tube. 
By employing an expansion chamber or muffler 
adjacent the exit orifice of the apparatus the ob 
jectionable escape of steam or other fluid treat 
ing material through the exit orifice is alleviated. 
While steam has been specifically referred to 

in describing the apparatus, it is to be under 
stood that the invention contemplates the use 
of other vapors, for example, acetone or acetone 
acid and acetone-steam mixtures, air, formalde 
hyde, chlorine, and other toxic, corrosive, or ob 
noxious gases, etc., and various liquids, such as 
water, alkalies, acids, organic or inorganic sol 
vents, and solutions of solids and gases in liquids. 
By means of the present invention, threading 

of the strand treating tubes or chambers is greatly 
facilitated without opening the chamber and 
without increasing the size of the strand inlet 
and exit orifices. In addition it is possible by 
means of the present apparatus to easily regulate 
the pressure of the steam and other fluid in the 
tube while the the same time reducing to a mini 
mum the loss of steam or other fluid from the 
apparatus through the inlet, and exit, orifices. 
Further strands which have a tendency to stick 
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together when stretched and heated leave the 
apparatus in Separated Condition and all danger 
of Sticking together is alleviated by means of the 
present invention. 
The present invention embodies a new and 

unique combination of beneficial and novel fea 
tures not heretofore presented in the strand 
treating apparatus art. The device is simple in 
construction and may be produced at a minimum 
of cost. The present apparatus closely approxi 
mates the ultimate desired in strand treating 
apparatus. Numerous other advantages of the 
present invention will be apparent to those skilled 
in the art. 

It is to be understood that the drawing and 
description are merely intended to be illustrative 
and that changes and Variations may be made 
therein without departing from the spirit and 
Scope of the invention as defined in the appended 
claims. 

I claim: 
1. An apparatus for treating continuously 

moving strands with fluid comprising an elon 
gated cylindrical straight tube, means for con 
tinuously passing a strand through the tube, a 
fluid chamber surrounding the tube, a cap mount 
ed on One end of the tube and chamber, said cap 
having an annular groove on the inner face 
thereof, said tube opening into the annular 
groove, a nozzle threadedly mounted in the cap 
and extending into the tube opening, a strand 
entrance orifice in the nozzle, Said nozzle being 
movable toward and away from the tube, a fluid 
expansion chamber connected to the other end 
of the tube, a Venturi tube positioned in align 
ment With the tube and extending into the ex 
pansion chamber, said fluid expansion chamber 
having a member slidably mounted in an opening 
in the end-wall thereof, said member comprising 
a flange-like portion inside the expansion cham- . 
ber abutting against the end-wall thereof in nor 
mal operating position and an elongated portion 
extending outwardly through the opening in the 
end-Wall of the expansion chamber, said flange 
like portion and elongated portion having open 
ings therein for the passage of the strand there 
through, the Opening in the flange-like portion 
flaring out in a direction toward the Venturi tube, 
said member being movable toward and away 
from the Wenturi tube, conduit means connected 
to the expansion chamber for removing fiuid 
therefrom, conduit means for supplying fluid to 
the fluid chamber, and means adjacent the 
Strand-entrance orifice for directing the fuid 
from the fluid chamber to the elongated tube 
through the annular groove on the inner face of 
the cap. 

2. An apparatus as defined in claim 1 wherein 
the Opening in the elongated portion of the mem 
bel is a capillary Which is in alignment with the 
opening in the flange-like portion of the member, 

3. An apparatus as defined in claim 2 wherein 
the axes of the Strand entrance orifice, the open 
ing in the elongated cylindrical straight tube, the 
Opening in the Wenturi tube, and the openings in 
the member are coincident. 

4. An apparatus as defined in claim 15 wherein 
there are conduit means connected to the expan 
sion chamber for removing fluid therefrom. 

5. An apparatus as defined in claim 15 wherein 
the strand-treating chamber comprises an elon 
gated cylindrical straight tube. 

6. An apparatus as defined in claim 15 wherein 
the opening in the slidable member is in align 
ment with the opening in the strand-treating 
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chamber, and wherein the strand-treating cham 
ber comprises an elongated cylindrical straight 
tube, and wherein there are conduit means con 
nected to the expansion chamber for removing 
fluid therefron. 

7. An apparatus as defined in claim 16 wherein 
there are conduit means connected to the expan 
Sion chamber for removing fluid therefrom. 

8. An apparatus as defined in claim 16 wherein 
the Strand-treating chamber comprises an elon 
gated cylindrical straight tube. 

9. An apparatus as defined in claim 16 wherein 
the axes of the Strand-entrance orifice, the open 
ing in the elongated treating chamber, the open 
ing in the Venturi tube, and the opening in the 
Slidable member are coincident. 

10. An apparatus as defined in claim 16 where 
in the slidable member comprises a flange-like 
portion inside the expansion chamber abutting 
against the end-wall thereof in normal operat 
ing position and an elongated portion extending 
outwardly through the opening in the end-wall 
of the expansion chamber, said capillary open 
ing in the slidable member faring out in a direc 
tion toward the Venturi tube. 

11. An apparatus as defined in claim 10 where 
in the Strand-treating chamber comprises an 
elongated cylindrical straight tube and wherein 
there are conduit means connected to the expan 
Sion chamber for removing fluid therefrom. 

12. An apparatus as defined in claim 11 where 
in the axes of the strand-entrance orifice, the 
Opening in the treating tube, the Opening in the 
Venturi tube, and the opening in the slidable 
In einber are coincident, 

13. An apparatus as defined in claim 16 where 
in the entrance to the Strand-treating chamber 
COInprises a Wenturi throat. 

14. An apparatus for treating Continuously 
moving Strands with fluids comprising, an elon 
gated Strand-treating chamber, a fluid chamber 
Surrounding the treating chamber, a closure 
nounted on One end of the fluid chamber, said 
closure having an annular groove on the inner 
face thereof, a flange on the entrance end of the 
treating chainbet abutting against the inner face 
of the closure, a plurality of openings in the 
flange connecting the fluid chamber and annular 
groove, Said tireating chamber opening into the 
annular groove, an adjustably mounted member 
in the closure extending into the entrance end 
of the treating chamber and movable toward and 
away from the entrance end of said treating 
chamber, Said groove, being concentric with the 
inember and Said groove and member forming an 
annular paSSage whereby the fluid can fiow from 
the fluid chamber into the treating chamber, a 
Strand-entrance orifice in the member, a second 
closure on the other end of the chambers, an 
expansion nozzle mounted in the second closure 
and communicating with the treating chamber, 
Said expansion nozzle having an opening therein 
With Walls diverging in a direction away from the 
treating chamber to allow the fluid from the 
treating chamber to expand as it passes through 
the expansion nozzle, and means for Supplying 
fluid to the fluid chamber. 

15. An apparatus for treating Continuously 
moving Strands with fluids Comprising, an elon 
gated Strand-treating chamber, a fluid chamber 
Surrounding the treating chamber, a closure 
mounted on One end of the fluid chamber, said 
closure having an annular groove on the inner 
face thereof, a flange on the entrance end of the 
treating chamber abutting against the inner face 
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cf the closure, a plurality of openings in the 
iiange collecting the fluid chamber and annular 
groove, said treating chamber opening into the 
annular groove, an adjustably mounted member 
in the closure extending into the entrance end 
of the treating chamber and movable toward and 
away from the entrance end of Said threating 
charger, said groove being concentric with the 
itember, and said groove and member forming an 
annular passage winereby the fluid can flow from 
the filid charnber into the treating chamber, a 
Strand-entrance orifice in the mennber, a Secondi 
closure on the other end of the chambers, a fluid 
axpansion chamber connected to the second clo 
sure, an expansion nozzle mounted in the Second 
closure and communicating with the treating 
chainbel and expansion chamber, Said expansion 
rozzle having an opening therein with walls di 
verging in a direction toward the expansio 
chamber to allow the uid from the treating 
chaibei to expand as it passes through the ex 
pansion nozzle, said expansion chamber having a 
racinicer siciably mounted in an opening in the 
end-wall thereof, said slidably mounted member 
Feing in Cyable toward and away froin the strand 
tireating chamber, an opening in Said slidable 
Nenader for the passage of a Strand thereöhrough, 
and means for supplying fluid to the fluid 
chai:38. 

13. An apparatus for treating continuously 
joying stands with fiuids comprising, an elon 
gaited Straid-treating chamber, means for conº 
tit.1Qizsly passing a strand through the treating 
chainbei, a fluid chamber surrounding the treat 
iing chaniber, a closure nounted on one end of 
the fluid chaiyiber, said closure having an annular 
groove on the inner face thereof, a flange on the 
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1) 
entrance end of the treating chamber abutting 
against the inner face of the coSure, a plurality 
of openings in the flange connecting the fluid 
chamber and annular groove, said treating cham 
ber opening into the annular groove, a nozzle 
threadedly mounted in the closure extending into 
the entrance end of the treating chamber and 
movable toward and away from the entrance end 
of Said chamber, Said groove being concentric 
With the nozzle and Said groove end nozzle form 
ing an an inular paSSage whereby the fluid can 
flow from the fluid chamber into the treating 
chamber, a strand entrance orifice in the nozzle, 
a second closile on the other end of the chain 
)ers, a fiuid-expansion chamber connected to the 
Second closure, a Wenturi tube mounted in the 
Second closure and connunicating With the treat 
ing chamber and expansion chamber, a slidable 
reinkei idolinted in an opening in the ends Wall 
of the expansion chambar, Said slidable member 
being novable toward and away from the Wenturi 
tube, a capillary opening in Said slidable member 
for the passage of a Strand therethrough, and 
means for supplying fluid to the fluid chamber. 

PAUL D. EMERSON. 
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