April 10, 1951 R F. DYER ETAL 2,548,523

PNEUMATIC RAPID TRAVERSE FOR WINDING TEXTILE

YARNS ON CONES AND TURES
Filed Qct. 12, 1949 2 Sheets~Sheet 1

FlG. 1.

23 25

rlG. 2.

RICHARD F. DYER
WENDELL G. FAW
| INVENTORS

OIS

) 'I"I:I'h |ra ._‘I'.‘. [ .

ATTORNEYS




April 10, 1951 R F. DYER ET AL 2,548,523

- PNEUMATIC RAPID TRAVERSE FOR WINDING TEXTILE
YARNS ON CONES AND TUBES

Filed Oct. 12, 1949 2 Sheets-Sheet 2
16 | Li6
47 17
. . 7 115
26// ‘ 49 126 / ' 119
27 7 J 6.3z \PA FIG.4.
7 ] 2 Lo 121
2;&39 : 23 | :5 123
A LA
Py 25

Sor——F — — '
” | /| |
OFERATING LINE | .

ol OF, TRAVERSE - /
" ¢ ‘
a: ° FiG. 3.
. SC /
L w
A
(N
@ 30
A\
X 20
< |

70

| | |

Q Ol .02 .03 o4 .05 -Po 07 08 032  JJo . .1 /2 B

WEIGHT (18S) OF '
FOLLOWER AMD) GUIDE Mg\r w é"_" - F%%R
‘ INVENTORS

Lot Y .7
I TR et e

ATTORNEYS




Patented Apr. 10, 1951

UNITED STATES

2,548,523

PATENT OFFICE

2,048,523

PNEUMATIC RAPID TRAVERSE FOR WIND-
ING TEXTILE YARNS ON CONES AND

TUBES

Richard F. Dyer and Wendell G. Faw, ngsport
Tenn., assignors to Eastman Kodak Company,
Rochester, N. Y., a corporation of New Jersey

Applicatmn October 12, 1949, Serial No. 121, 024
(CL 242--153) o

12 Claims,
1

This invention relates to winding machines
having a high speed traversing mechanism for
winding textile yarns and the like on cones and

tubes, and more particularly to a winding ma-

chine having a pneumatically-operated traverse
mechanism which is capable of much higher trav-
erse cyclic speeds than heretofore attainable by
other types of winding mechanisms.

- In the textileindustry yarn obtained by various .

processes is wound into packages on cones and
tubes. An arrangement often employed c0n51sts

of a mechanism for revolving the spindle carry--
ing the package tube and a means of axially trav-

ersing a thread guide back and forth along the
package.
~ roll having a cam follower, which acts as the yarn
guide, traveling: in the roll groove. The ratio
between the package R. P. M. and the traverse
cycles per minute is known as the wind ratio.
This wind ratio should fall within certain limits
fo produce yarn packages of good abpearance
and quality. '
usually limited to values of less than 10 to 1 and
most cones and tubes are wound with wind ratios
of 5tolor6 tol. Good design practice places a,

definite limit on the cam speed which varies

Such means may be a grooved guide

In practice the wind ratios are

10

ber onto Which the "yarn is to be Wound, and a

‘pneumatically-operated traverse adjacent there-

to which guides the yarn strand uniformly back
and forth over the rotating member. |
The pneumatic traverse comprises a traverse |

guide tube having an axial slit through which

a thread guide extends. The thread guide is fixed
t0 a piston which is adapted to move in the tube
and longltudmally of the slit., At each end of

~ the tube is a valve block containing a valve which

opens when struck by the piston and closes after

the piston leaves the close proximity of the valve.

15
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A source of compressed air is connected to the
respective valve blocks and this force of air is
exerted on the piston when one of the valves
opens, the force being sufficient to drive the piston
to the opposite end of the slit where the piston
hits and opens the other valve. The piston is
then instantly stopped by the air Tlowing out of
the valve opening and is forced back along the

- slit and hits and opens the first-mentioned valve.

23

somewhat with the materials and masses of the |

reciprocating parts employed. Cam traverse
mechanisms now available are not recommended
by their manufacturers for continuous and long

service at traverse speeds of over 300 cycles per
minute. Since the maximum cam speed is limited
and the wind ratio is more or less fixed within

limits, the spindle speed is also confined to certain

relative limits. _ _
production rates of the present employved. coning

Thus, the winding speeds and -

B
et

and winding machines are deﬁmtely 11m1ted by

- the mechanical cam traverse.

An object, therefore, of the present mventmn
is to provide an improved high speed winding
mechanism for wmdmg yarns on cones, tubes and
the like.

Another object of the invention is to prowde

an improved high speed winding mechanism, the
45

traverse of which operates pneumatically.

A still further object of the invention is the

40

provision of a pneumatically-operated traverse -

mechanism which is capable of high traverse
speeds, more uniform speeds, and quicker re-
versals than those traverse mechanisms of wind-
ing machines now available.

Other objects will be apparent hereinafter. -_

In accordance with the invention, the improved
winding ‘mechanism comprises in combination
means for rotating the cone, tube or other mem-

50

retating cone.

This to and fro travel continues at the option of
 the operator.

Since the thread guide is attached
to the piston, the thread will rapidly traverse the
A particular feature of the in-
vention is the substantially immediate reversal
at the ends of the package thereby preventing
substantial build-up of yarn before reversal is
complete, as often ocecurs 111 Wmdmg mechamsms

heretofore employed.

The Invention will be further understood by'

reierence to the  following detalled descnptmn-
and related drawings in which:

I'ig. 1.is a view of g pneumatic traverse mecha.-

nism, partly in section, constructed n accorda.nce |

with the present invention;

~Fig. 2'is an end view, partly in sectlon showmg
the pneuma,tm-traverse cooperating Wlth other

elements of a yarn-winding machine;

Fig. 3 is a view parfly in section showmg fea- |

| 'tures of a valve block having a balanced valve;

Fig. 4 1is a view partly in section’ showmg fea-_
tures of a valve block with a pressure release ori-
fice and with a spring-operated valve:

Pig. 51is a front v1ew of the p1st0n-thréad gmde

| assembly; -

Fig. 6 is a Sect10nal end view of Fig 5

- of a piston-thread guide assembly:

rig. '8 1s an end view, partly in section, showing

'the relation of the piston-thread gulde of Flg 7 to
the wmdmg mechanlsm, and

Fig. 7 is a sectional end view of another design .
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Fig. 9 is a graphical representation showing op-
erating characteristics of the pneumatic traverse.

Referring to Fig. 1, a compressed air conduit
19 leading from a source of compressed air, not
siiown, conducts air at the desired pressure to
the pneumatic traverse mechanism. In this air
conduit {6 are positioned valve | {, pressure regu-
lator 12, pressure gauge 13, and a damping cham-
Per (8. At junclion 1% compressed air is di-
rected through pipes |6 and 16’ and connections
{7 and 17’ to the respeetlve valve blocks (8 and
18’.

It will be noted that both valve blocks 18 and
({8’ are identical and therefore only valve block
{8 will be described in detail. The walls of
valve block {8, one of which is not shown, en-

close an air chamber 19 and one wall provides ~

a valve stem guide 21 in which valve stem 23 Is

adapted to move back and forth in a horizontal

 plane. The valve head 24 is adapted to be seated
in valve seat 25 which opens into a short open-
ended barrel 26 positioned in the valve block
wall opposite the valve head. ' Valve block 18’

as stated above, has the same construction as

valve block 18 and the primed numbers 18 to

25’ represent similar parts just described with

the non-primed numbpers. -
Positioned between and in ﬂmd connection with

{

l--ql-
*
et £

b
1

the be.lrels 26, end 26’ '1s an open- -ended tube |

21 h&vmg a, henzente,l slit 28 along its side.
Insme the tube 27 is p051t1011ed 8, piston 29 hav-
ing an extension 32 extendme' through slit 28,
the end of which is turned over at 33 and pI'o-
~ vides a yarn guide slof 34 through which the
yarn 44 being traversed onto the cone is passed,
as is described more fully in connection with
Fig. 2. Since ‘it is desirable to keep frictional
losses- of piston energy to a minimum, it will be
noted that only -a small portion of the piston
surfe,ee at 38 and 3t is in contect wrth the tube
21,

'Ihe operatmg cycle of the traverse is now
d,escz,;bed . The compressed air supply valve il
is: now opened and the pressure regulator 12 is
mempuleted to pr wlde the desired operating air
pressure as 1nd1eated by gauge I3 The demp-
ing ehe,mber 14 selves te protect gauge 13 from
rapld ﬂuetuatmns ef pressure. Ailr under the
deelred Ppressure is, therefore, permifted to fill

the chambers 19 and 19’ of the respective valve |

blocks 18 and 18’. "Both valves 24 and 24’ are
seated and no air leeves the Velve bleeks a.t this
tlme :

- The piston-29 is-then" menually pu]led all the
way to the right end of the tube 271 and the pis-
ton. 29 forces the adjacent valve to open. The
valve then momentarily takes the position shown
in valve block (8. The compressed alr then
rushes past.the valve head 24 and.into the barrel
-26 wherein the piston 29 fits tightly. The com-
pressed air forees the plston 29 out of the bar-
rel 26, in the same me,nner as an air. gun deee
a bullet frem its be,rrel The thrust on the pis-
ton 29 is S nGlEIlt to push the piston to the op-
-_p051te end of tube 27 where it strikes valve head
24’, "The momentum of the piston is great enough
to knock open the valve 24’. The action on the
p1eten isthus repee,ted inthe opposite directionand
the piston first comes to a sudden stop and then
travels again through the tube 27 in the other
direction and knocks: open the ‘velve 24 is agam
reversed, and soon. | - | |

The valve action may be further described in
connection with Fig. 3, which is an enlargement
of the rlght hand valve: bleek of Fig. 1, the parts

4{)
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N ume fills this space.

4 . |
of which bear similar numbers. It will be seen
in Fig. 3 that when the valve 24 is closed, the
area on which the high pressure air is acting
is greater than the area on which the atmos-
pheric air acts. This areg difference, plus the
pressure differential, holds- the: valve closed.
When the piston enters the short barrel 26 and
hits the end of the valve 24, the forces holding
the valve closed are overcome and the valve is
knocked open. However, very little alr escapes
from the valve block barrel 26 since the piston
is a close, though free, fit in the barrel. Thus,
the valve remains stationary in the open posi-
tion, since the air pressures on it are in balance

3 and the friction of the valve stem In the valve

guide and velve inertia tend to hold the valve at
rest.

- The space between the piston end valve seat
25 1S reletwely small and a very small air vol-
This high air pressure,
however, acts on the piston to stop-i1td motion
and reverse its direction and to propel it to-
ward the other end of the tube. The air iflow
vequired to move the piston to the end of the
barrel ig still small. However, as soon as the
rear end of the piston clears the barrel end,
the high pressure air flow greatly increases. This
increased flow of air in . the space: between the

- valve seat and the velve produces & low pres-

sure sufficient to overcome the . -inertia -of -the
valve and valve stem friction, and thevalve closes
after -the piston clears the wvalve block barrel.
The force required to open the valves can be
conirolled by the physical properties of the valve
and by the size of the hevel on the forward face
of the valve head. -

Figs. 5 and 6 show in detml & combmetmn
piston and thread guide. AS pl,em_eusly men-
tioned, it is desirable in most cases to keep fric-
tional losses of piston energy at a minimum, and
only a small portion of the piston surface is
in contact with the tube and tube slit. The pis-
tonn 28 and thread guide 32 are preferably made
in one piece. The projection is tipped with a
hard material 23, such as siellite, to resist wear
due to yarn friction. The hard tip is provided

- with a fine slot 3& ‘se held and guide the yarn

onio the package as shewn in Fig. 2.
~Referring to Fig. 2 the combination in a wmd-

ing machine of our pneumetlc travelse is shown

In this ﬁgure a s:amcLe 30 1s. shewn carrying a
tube 4¢ on whichh a yarn packege 35 is being
wouna. The spmdle is mtated by pulley 81, belt
38. and pulley 38 whleh is: meunted on a shaft. 41
Whieh is. connected te a metm net ehemm ;
The contmueus stmnd ef yarn 44 Whlch may
ce erewn frem a spinning cabmet or other
source, not shown, is. passed. throqgh the slot 33
of the p1sten—th1 eed gulde member 29.and ar ound
the paekege As ehewn in thls dle.,e:me the trav-
erse. meehemem is supperted on arm 40 and the
other numbered parts correspond to those de-
scribed in connection with Fig. 1. ILdler roll 42
me Lﬁlbud on sm}peru member 43 aws in support-

ing the peckaﬂ*e durmg wmdmg As above de-

- seribed, t‘le 1ep1d tle,velsel ot the thl ead e‘u1de

mll evenly wmd the yarn 011 the p&chage

Again refemmg to Flgs 1 end 2, it will be noted
that slit 28 pemts generehy teward the yarn

package bemg wound Aeeerdmgly when the

piston 25 is driven bach and forth by the azir

flowing through the 1espeet1ve Va,hxes 24 and. 24,
‘the air tends o escape thwugh the slit 28 and

blows on the package, Under cert&m hlgh pres-

sures this alternate blowing may -disadvanta-
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geously affect the uniformity of the winding oper-

ation. In such an event the arrangement shown

in Figs. 7 and 8 may be-employed.” As is appar-
ent In Fig. 8 the traverse mechanism is arranged
so that the slit 28 points away from the yarn
package 23 bheing wound.
gulde, a section of which is shown at 31, has a
curved arm 45 which extends through the slit
28 and toward the package 35. This places the
end of the guide, shown at 33, in substantially the
same relative position as that shown in PFig. 2.
Because the slit 28 points away from the package
35, the air escaping from the slit will not blow
directly on the package and hence will not dis-
turb the uniform winding of the yarn on the
package. While in Pigs. 2 and 8 two positions of
the slit are shown, it is, of course, apparent to
~one skilled in the art that the slit 28 could be
positioned at other places on the circumference
of the tube 27 in which case the thread guide
arm would be of a desired contour so that the

thread guide slot 34 would be in the required re-

lationship respecting the package. A further
way of preventing this disadvantageous blowing
of the yarn as it is wound on the package will be
described in connectmn '«mth the Valve block
shown in Fig. 4. -

- In Fig, 4 there is shown a sprmg—operated valve
which differs from the balanced valves of Figs. 1
and 3 in that the foree of a spring 50 is used to

close or assist in closing the valve after it has

been opened by the piston. It will be understood
from this drawing that the three dizit. numbers
of Fig. 4 denote the same parts as do the two
digit numbers of Fig. 3, that is, 124 and 24 rep-
resent the valve heads of the respective draw-
ings, ete. Since the pressure.relations described
for the balanced valve are present in the spring-
operated valve, it follows that the spring-oper-
ated valve will close faster. .This reduces the
~pressure acting on the piston sinece the high pres-
sure alr expands to move the piston out of the
barrel. The efficiency of use of the air is greater

in the. spring-cperated valve, but the reversal

of the piston is done at a slower rate for a given
-Supply of air pressure. Since, in general, rapid
reversal of a thread guide is desired for winding,

the preferred practice is to employ the balanced

valve as shown in Fig, 3. As shown in Fig. 4, the

face of the valve {24 may be flat instead of con-
1cal.

As mentioned above, another arlangement to

The piston-thread
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fprevent air exhausting through slit 128 from dis-

-advantageously blowing on the yarn package is
‘also shown in Fig. 4. This includes the provision

.0f an exhaust aperture 5! in the barrel {28 of the:
-valve block. The exhaust aperture 5! prevents

the air from exhausting toward the yarn pack-

age. The piston 29 receives its main energy from

.the air in the barrel 125 and as the piston moves
out of the barrel {28, it uncovers the .exhaust
-aperture 51 and the air exhausts out of the barrel
~and hence does not flow out of the later opened
‘path through slit 128. |
- Flg. 9 shows a group of operating curves for a
_bneumatic traverse having & barrel diameter of
0.375 inch and 0.250 inch length. 'The vertical
dotted line on the graph represents the operat-
Ing characteristics of a traverse having g piston
‘assembly weighing 0325 pound.

.. The design of a pneumatic traverse 1s based

-on the basic formula of mtermr balllstlcs as given
‘below: -

Mgv —P,XAXU

5o

where o

M=mass of piston assembly.

V=piston velocity at the muzzle of the valve
block bharrel.

A=nDparrel cross-section in square inches.
U= length of barrel in inches.

Pe=mean pressure in barrel in pounds per square
"~ inch. -

Other relations used are the standard relatmns
of time, distance, velocity, acceleration, force and

INAa.ss.

It should be noted that the traverse..ls. not
capable of doing any more work than is indi-
cated by the kinetic energy of the piston as it
leaves the barrel less the kinetic energy required
to overcome friction, and to open the valve at
the other end of the traverse stroke. Also, as
more work is done by the piston, its speed drop-
off from the start to ﬂmsh of one tra,verse Wlll
increase. |

It will be recon‘mzed that to a,ttam h1gh trav-
erse speeds, the mass of the traversing parts must
be held at very low values in order that the forces
generated at reversal of the traverse will not be
destructive, or that some method of driving the
thread-ﬂulde mechanism be employed in which
these forces are not destructive. The guiding
suriaces of a cam traverse, for example, are very
vulnerable to these high forces, however, and
breakage and wear is excessive at traverse speeds
¢f more than 300 cycles per minute. - Herein lies
ths advantage of the pneumatic traverse, for it
15 possible to make the thread guide and piston

very compact and wear takss place at points tha,t
~do not critically af

‘ect the winding operation.
‘While the pneumatic traverse has been de-

| crzbed herein as applied to the textile 1ndustry, it

it believed that the mechanism itself is new and

novel ahd has possibilities for a,ppllcatlon 111 other
fields of industry. -

The pneumatic traverse as applied to the textlle

industry makes possible winding of large packages

of yarn at speeds far in excess of present common
practice. It is simple to construct and has low

initial cost as well as low operating cost due to

its efficient use of energy. The pneumatic traverse

‘0of the invention has been operated to wind yarn on

minute.

. What we claim is: | o
1. In a rapid traverse winding apparatus for

packages at speeds as high as 1400 cycles per

yarn, and the like, the combination of a rotatable
‘winding-spindle on which a yarn winding member

1s mounted for rotation, a pneumatically operated

yarn guide mechamsm pOS.ltIOHEd adjacent thereto

-and adapted to guide the yarn uniformly back and

60

forth along the axis of the rotating member there-
by permitting the yarn to be wound in uniform
convolutions on the member, said yarn guide
mecnanism comprising in combination gz yarn

guide, a piston attached thereto, a tube in which

the piston reciprocates, said tube having g longi-

tudinal slit in the wall thereof through which the
85

‘piston,; a valve block assembly mounted on one end
--of the tube having a valve chamber, a valve there-

yarn guide extends and reciprocates with the

- In adapted to fluidly connect the valve chamber

70

‘with the tube, means for supplying compr essed air

to said valve member, g similar valve block assem-

‘bly positioned at the opposite end of the tube, said

compressed air normally tending to hold the
valves closed, the valves in the respective blocks

__ being adapted to open and close alternately, said
78 valves when in a,lternate open position, permlttmg
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the compressed air to flow from the chamber to
the tube and to force the piston to and fro in the
tube and to cause the reciprocation of the yarn
guide associated therewith.

2. In a rapid ftraverse winding apparatus for
yarn, and the like, the combingtion of a rotatable
winding-spindle on which a yarn winding member
is mounted for rotation, a pneumatically operated
yarn guide mechanism positioned adjacent there-
to. and adapted to guide the yarn uniformly back
and forth along the axis of the rotating member

thereby permitting the varn to be wound in uni-

form convolutions on the member, said yarn guide
mechanism comprising in combination a yarn
guide, a piston attached thereto, a tube in which
the piston reciprocates, the tube having a longi-
tudinal slit in the wall thereof through which the
~yarn guide extends and reciprocates with the
piston, a valve bloeck assembly mounted on one end
of the tube having a valve chamber, a valve
therein adapied to fluidly connect the valve cham-
ber with the tube, means for supplying compressed
alr to said valve chamber, a similar valve block
assembly positioned at the opposite end of the
tube, said compressed air normally tending to hold

the valves closed, the wvalves in the respective.

blocks being adapted to open and close alternately,
said valves when in alternate open position per-
mitting the compressed air to force the piston to
and fro in the tube and to cause the reciprocation
of the yarn guide associated therewith and means
for alternately opening and closing the respective
valves at self-determined intervals.

3. In a rapid ftraverse winding apparatus for
varn, and the like, the combination of a rotatable
winding-spindle on which a yarn winding member
is mounted for rotation, a pneumatically operated
yvarn guide mechanism p051t10ned adjacent there-~
to and adapted to guide the yarn uniform-
ly back and forth alcng the axis ¢f the ro-
tating member thereby permitting the yarn to be
wound in uniform convolutions on the member,
said yarn guide mechanism comprising -in com-
bination a yarn guide, a piston attached thereto,

a tube in which the piston reciprocates, the tube +

having a longitudinal slit in the wall thereof
through which the yarn guide extends and re-
ciprocates with the piston, a valve block assembly
mounted on one end of the tube and having a valve
chamber, a valve therein adapied to fluidly con-
nect the valve chamber with the fube, means for
supplying compressed air fo said valve chamber,
a similar valve block assembly positioned at the

opposite end of the tube, said compressed air
normally tending to hold the valves closed, means

for alternately opening and closing the valves, and
‘means for reciprocating the piston to and fro in

- the tube and to cause the reciprocation of the

yarn guide associated therewith.

4. In a rapid traverse winding apparatus for
yarn, and the like, the combination of a rotatable
winding-spindle on which a yarn winding membper
1s mounted for rotation, a pneumatically operated
-yarn guide mechanism positioned adjacent there-
to and adapted to guide the yarn uniformly back
and forth along the axis of the rotating member
thereby permitting the yvarn to he wound in uni-
- form conyvoluticons on the member, said yarn guide

‘mechanism comprising in combination a yarn

guide, a piston attached thereto, a tube in which T

the piston reciprocates, said tube having g longi-
tudinal slit in the wall thereof through which the
varn guide extends and reciprocates with the
‘piston, a valve blo ck assembly mounted.on oneend
of the tube having a valve chamber, a valve there~
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in adapted to fluidly connect the valve chamber
with the tube, means for supplying compressed.air
to said valve chamber, a similar valve block assem-
bly positioned at the opposite end of the tube, said
compressed air normally tending to hold the valve
closed, means for alternately opening and closing
the valves, and fluid means for reciprocating the
piston to and fro in the tube and to cause the re-
ciprocation of the varn guide associated therewith.
5. In a rapid traverse winding apparatus for
yarn, and the like, the combination of a rotatable
winding-spindle on ‘which a yarn winding mem-
ber is mounted for rotation, a pneumatically op-
erated yarn guide mechanism positioned adjacent
thereto and adapted to guide the yarn uniformly
back and forth along the axis of the rotating
member-thereby permitting the yarn to be wound
in uniform convolutions on the member, said
yarn guide mechanism comprising in combina-
tion a yarn guide, a piston attached thereto, a
tube in which the piston reciprocaies, said tube

having a longitudinal slit in the wall thereof

through which the yarn guide extends and recip-
rocates with the piston, a valve bleck assembly
mounted on one end of the tube, comprising a
valve chamber, said chamber having an aperture
in one wall thereof adapted to connect the tube
with the chamber, -a wvalve positioned in the
chamber adapted to open and close said aperture,
means for supplying compressed air to saig valve
chamber, a similar valve block assembly posi-
tioned at the opposite end of the tube, said com-
pressed air normally tending to hold the valves
closed, the valves in the respective blocks being
adapted to open and close alternately thereby
permitting the compressed air to force the piston
to and {ro:in the tube and to cause the reciproca-
tion of the yarn guide associated therewith. -

6. In a rapid traverse winding apparatus for
yarn, and the like, the combination of a rotatable
winding-spindle on which g yarn winding member
1s mounted for rotation, a pneumstically operated
varn guide mechanism positioned adjacent there-

- to and adapted to guide the yarn uniformly back

and forth aloneg the axis of the rotating member

thereby -permitting the yarn to be wound in uni-

form convolutions on the member, said varn guide
mechanism comprising in combination a yarn
guide, a piston attached thereto, a tube in which
the piston reciprocates, said tube having a longi-
tudinal slit in the wall thereof through which
the yarn guide extends and reciprocates with the
pisten, a valve block assembly mounted on one

end of the tube, comprising g valve chamber, said

chamber having an aperture in one wall thereof

-adapted to connect the tube with the chambper,
the aperture being of a similar diameter as that

of the tube, a valve positioned in the chamber
adapted to open and close sald aperture, means
for supplying compressed air to said valve cham-

ber, a similar valve block assembly positioned at

the opposite end of the tube, said compressed air
normally tending to hold the valves closed, the
valves in the respective blocks being adapted to

open and close glternately therehy permitiing the

compressed air to force the piston to and fro in

the tube and to cause the reciprocation of the

varn guide associated therewith.

Y. In a rapid traverse winding apparatus for
yarn, and the like, the combination of a rotatabie
winding-spindle-on-wiich a yarn winding member
is mounted for rotation, a pneumatically operated
yarn guide mechanism positioned adjacent there-
to and adapted to guide the yarn uniformly back
and forth along the axis of the rotating member
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thereby permitting the yarn to be wound in uni-
form convolutions on the member, said yarn guide
~mechanism . comprising in combination a yarn
guide, g piston attached thereto, a tube in which
- the piston reciprocates, said tube having a longi-
tudinal slit in the wall thereof through which the

yarn guide extends and reciprocates with the pis-

“ton, a valve block assembly mounted on one end

of the tube, comprising a valve member, said

chamber having an aperture in one wall thereof
adapted to connect the tube with the chamber,
the aperture being of a similar diameter as that
of the tube, a pressure relief vent being directed
-away from the yvarn winding member, a valve

- positioned in the chamber adapted to open and

close said aperture, means for supplying com-

pressed air to said valve chamber, a similar valve

block assembly positioned at the opposite end of
- the tube, said compressed air normally tending to
hold the valves closed, the valves in the respective
blocks being adapted to open and close alternately
thereby permitving the compressed air to foree the
piston to and fro in the tube and to cause the
1eclprocatmn of the yarn. guide associated there-
with. |

- 8. In a rapid traverse winding apparatus for
varn, and the like, the combination of a rotatable
winding-spindle on which a2 yvarn winding member
is mounted for rotation, a pneumatically operated
varn guide mechanism positioned adjacent there-
to and adapted to guide the yarn uniformiy back
and forth along the axis of the rotating member
thereby permitcting the yarn to be wound in uni-

10
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Tform convolutions on the member, said varn guide -

mechanism comprising in combination a yarn
guide, a piston gttached thereto, a tube in which
the piston reciprocates, said tube having a longi-

‘tudinal slit in the wall thereof through which the

varn gulde extends and reciprocates with the pis-
ton, a valve block assembly mounted on one end
of the tube, comprising a valve chamber, said

chamber having an aperture in one wall thereof

~adapted to connect the tube with:the chamber, a

spring operated valve positioned in the chamber

adapted to open and close said aperture, means
for supplying comnpressed air to said valve cham-
ber, a similar valve block assembly positioned at
the opposite end of the tube, said compressed air
normally tending to cooperate with the springs
of the valves to hold the valves closed, the valves
in the respective blocks being adapted to open and
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for supplying compressed air to said valve cham-~
ber, a similar valve block assembly positioned
at the opposite end of the tube, said compressed
alr normally tending to hold the valves closed,
the valves in the respective blocks being adapted
to open alternately when struck by the moving
piston thereby permitting the compressed air to

flow into the tube and change the direction of

movement of the piston in the tube, and subse-
guently to close the open Valve before the return
of the piston. = -

- 10, In a rapid traverse Wmdmg a,pparatus for
yarn and the.like, the combination of a rotatable
winding-spindle on which a yarn winding mem-
ber is mounted for rotation, a pneumatically

operated yarn guide mechanism positioned adja-
- cent thereto and adapted to guide the yarn uni-

formly back and forth along: the- axis of the ro-
tating member. thereby. permitting the-yarn to
be wound in uniform convolutions on the mem-

ber, said yarn guide mechanism comprising in

combination a yarn guide, a piston attached
thereto, a tube in which the piston reciprocates,
said tube having a longitudinal slit in the wall
thereof through which the yarn guide extends
and reciprocates with the piston, a valve block
assembly mounted on one end of the tube, com-
prising a valve chamber, said chamber having an
aperture in one wall thereof adapted to connect
the tube with the chamber, a valve positioned in
the chamber adapted to open and close said aper-
ture, means for supplying compressed air to said
valve chamber, a similar valve block assembly
positioned at the opposite end of the tube, said
compressed air normally tending to hold the

valves closed, the valves in the respective blocks

being adapted to open alternately when struck
by the moving piston thereby permitting the com-
pressed air to flow into the tube and change the
direction of movement of the piston and subse-
quently to close the open valve before the piston
strikes and opens the other valve. |
11. In a rapid traverse winding apparatus for

| yarn, and the like, the combination of a rotatable

o0

close alternately thereby permitting the com-

pressed air to force the piston to and fro in fthe
tube and to cause the regciprocation of the yarn
oulde associated therewith.

9. In a rapid traverse winding apparatus for
yvarn, and the like, the combination of a rotatable
winding-spindle on which a yarn winding mem-
bher is mounted for rotation, a pneumatically op-
erated yarn guide mechanism positioned adjacent
thereto and adapted to guide the yarn uniformly

back and forth along the axis of the rotating

membper thereby permitting the yarn to be wound
in uniform convolutions on the member, said yarn
guide mechanism comprising in combination =z
yarn gulde, a piston attached thereto, a tube in
which the piston reciprocates, said tube having
a longitudinal slit in the wall thereof through
which the yarn guide extends and reciprocates
with the piston, a valve block assembly mounted
on one end of the tube, comprising a valve cham-
ber, sald chamber having an aperture in one wall
thereof adapted to connect the tube with the
chamber, a valve positioned in the chamber
adapied tc open and close said aperture, means
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3 winding-~-spindle on which a yarn winding mem-

ber is mounted for rotation, g pneumatically op-
erated yarn guide mechanism positioned adja-

cent thereto and adapted to guide the yarn uni-

formly back and forth along the axis of the rotat-
ing member thereby permitting the varn to be
wound in uniform convolutions on the member,
sald yarn guide mechanism comprising in com-
bination a yarn guide, a piston attached thereto,
a tube in which the piston reciprocates, said tube
having a longitudinal slit in the wall thereof
through which the yvarn guide extends and re-
ciprocates with the piston, a valve block assembly
moeunted on one end of the tube, comprising a
valve chamber, said chamber having an aperture
on one wall thereof adapted to connect the tube
with the chamber, a valve positioned in the cham-
ber adapted to open and close said aperture,
means for supplying compressed air to said valve
chamber, a similar valve block assembly posi-
tioned at the opposite end of the tube, said com-
pressed air normally tending to hold the valves
closed, the valves in the respective blocks being
adapted to open alternately thereby permitting
the compressed air to flow into the tube and
change the direction of movement of the piston
in the tube, and subsequently to ciose the open
valve as the piston leaves the aperture.

12. In a rapid traverse winding apparatus for
yvarn, and the like, the combination of a rotatable
winding-spindle on which g varn winding mem-
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~her-is mounted: for rotation, a-pneumatically op-
- sprated-yarn-guide mechanism: positioned: adjacent
+thereto:and adapted to-guide:the yarn uniformily
ibatk and:forth along .the:axis .of :the rotating

-member thereby: permitting:the /yarn to-be:wound -

iin -pniform ‘convolutions -on “the rmember, : said
wyarn :guide mechanism -comprising-in ‘combina-
-tion & ~yarn -guide, -a  piston :attached thereto, .a

:2;548;528
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-~a8sembly positioned :at-the -opposite :end :of -the
“fube, . said ‘compressed :air -normally tending .to
“hold the valves:closed, the: valves in the respec-

tive " blocks being adapted to -open -alternately

when struck by the moving piston thereby per-
nmitting the compressed air to flow; info the tube

and change the direction of -movement of the
piston in-the tube,-and subsequently to close the

-tube: in -which -the -piston . reciprocates,.said tube - open valve-before the return of the piston.
ihaving -a “longitudinal ; 8lit -in the ~wall ‘thereol i iy - "RICHARD F. DYER.
through which the yarn guide extends:and re- WENDELL G. FAW.
~¢ciprocates .with ‘the - piston, :said : slot being di-
-rected away ‘from -the ‘winding: member, :a valve
“block:assembly-mounted on one-end-of the:tube,
~comprising-a valve:chamber, said ¢hamber hav- ij
ing:gn-aperture:on-one:wall:thereof -adapted to
gonnect the: tube: with :the: chamber,-a-valve posi-
-tioned in the: chamber-adapted to-open and close
-said :aperture,-means . for -supplying -compressed
-gir :to-said wvalve chamber, g similar valve.block g
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