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1 |

This invention relates to thread advancing

reels for forming a thread store comprising a
plurality of spaced turns of thread that are con-
tinually advanced in an axial direction along
the periphery of the reel. The thread may be
only stored on the reel or may be subjected to
fluid treatment on the reel in the manner and
for the purposes conventional in the art.

- In thread advancing reels shown in the prior
are, particularly where the reels were relatively
long compared to their diameters, the reel ofien
comprised a large numbper of moving parts and
during their operation tended to become dis-
torted due to temperature changes and the
stresses to which they were subjected as well as
to the wear of the parts. Often, as a result, the
thread was not advanced at a uniform rate and
a, uniform spacing bhetween the turns of thread on
a reel was not maintained.

This invention has for its principal object, to
provide g unitary form of thread advancing reel
that overcomes disadvantages and objections
found in reels of the prior art. |
- Another object of the invention is to provide a
unitary form of thread advancing reel having a
high degree of dimensional stability.

- These and other objects and advantages of the
invention will be apparent from the followmg de-
scription and accompanying drawing.

In the drawing |

" Figure 1 is a longltudmal sectional view of a

form of thread adva,ncmg reel embodying this

mventmn

- FPigure 2 is a transverse sectional view of the
form of thread advancing reel shown in Figure
1, the section being taken on the line A—A in
Flgure 1.

- Figure 3 1s a side eleva,tmnal view of a fixed
thread supporting bar member forming a part
of this invention,

" This invention may be used for handling yarn
filaments, tow, bands, ribbons and the like as
well as thread and the term thread as used above
and hereinafter is intended to be inclusive. |

. The invention in general comprises two cir-
cular cage-like members each comprising. a plu-
rality or set of longitudinally extending circum-
ferentially spaced thread supporting bars that
are mounted to rotate on parallel spaced apart

or eccentric axes within the periphery of each of

the cage-like members. The bars making up
one cage~like member are positioned between the
bars of the other cage-like member.
one cage-like member are fixed and restrained

from movement in an axial or longitudinal direc-

The bars of
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tion while means are provided for positively mov~
ing the bars of the other cage-like member in an
axial direction to advance the turns of thread
wound therecn. The thread supporting bars are
SO0 mounted in the cage members that they do not
bow out due to the centrifugal force to which
they are subjected during operation. Means are
2180 provided to automatically compensate for
wear or other dimensional changes of certain
parts and to maintain the proper alignment and
relation of the parts during operation. |
referring to the embodiment of the invention
shown in the drawings, reference character 10
indicates a hollow stationary shaft on which the
reel is revolvably mounted and which serves as a
support for the reel structure. As shown gt the
left of Figure 1 of the drawing, the shaft is fixed
to the rectangular shaped support block 11 by
the key {2 and the support block seats in and
18 prevented from turning by the out board sup-
port piece §{3. The upper portion {3A of the sup-
port piece is removable and serves as a covering
member for the support block The other end
of the shaft 18 shown to the right of Figure 1 of

the drawing is supported by the spindle supported

drwing nose 14 through the ball bearing assem-
bly 5 |

‘The cage-like member having the set of ﬁxed
thread supporting bars comprises a plurality of
longitudinally extending thread supporting bars
I5 that are fixed at each end to the disk-
like members (7. The longitudinally extending .
flange-like portion %0 of each disk-like member
extends into a slot &1 formed in the end of each
bar member. The disk-like members are mount-
ed for rotation about the axis of the shaft 10
on the ball bearing assemblies 15 and i8. The
bar members gre radially supported between their
ends by the disk-like member {9 that is mounted
on the bkall bearing assembply 28 to rotate about
the axis of the shaft {§. If desired a plurality
of longitudinally spaced disk- like members and
bearing assemblies mayv be used. - |
- The bar members {6 as shown are made from
a relatwely thin strip of resilient metal that may
be flexed, shaped to form a thread contactmgg

portion 52 apprommateiy circular in cross sec-
tion and side portions positioned in side by side

- relation to form a stem-like member 53 that

60

b5

seats in radial slots 34 in the periphery of the
disk-like member {9. The thread supporting bars
i6 before being fixed to the disk-like members
i7, as shown in Figure 3, are bowed out or are
arcuate with the portion that contacts the thread
concave and the outer extremity of the stem
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portion convex. When the bar members are as-
sembled the end portions are moved inwardly
and the bars are sprung into place with the slots
in the ends engaging the flange portion of the
 disk-like members {1. The bars are supported
between their ends by the disk-like member §9.
The bars when assembled are straight and always

under stress pressing radially inwardly against

the disk-like member {9 with a force greater

than any centrifugal force to which they would

be subjected during use and thereby resist any

centrifugal force encountered during operation

that would otherwise cause them to bow out.

The disk members 17 are pressed toward each-

other by spring means and maintain the thread
supporting bars under compression but permit

the bars to expand or contract in a long citudinal

direction because of wear or temperature
changes. The disk-like member (7 and the seal-
ing- member clamping plate 46 at the right of
the reel as shown in Figure 1 of the drawing are
clemped between the annular retemmg means 21
and the driving nose (4 that engage the outer
race of the ball bearing aseembly member (5.
The 1eck nut 24 on the end of the shaft 19 serves
as a shoulder or abutment for the ball bearing
assembly {5. The disk-like member 17 and the
sealing member clampmg plate 46 at the left of
the reel are clamped between the annular re-

taining means 22 and 23 that engage the ball

bearing assembly 18 and are urged to the right
towerd the other disk-like member by the coil
‘spring 26 mounted on the shaft 10. The spring
abuts a shoulder on the support block {{ that is
keyed to slide along the shaft 10 and the sup-
port block engages the clamping nut 25 that pos-
1t1ve13r seats against the end of the shaft 0. The
spring 25 exerts its force on the disk-like mem-
ber 17 at the left of the reel through the series
of parts on the shaft (0, namely the cella,r 21,
sleeve 21a, ring 28 and the ball bearing assem-
bly I8 Thl,s arra,ngement maintaing the rela-
tion of the bars to the other parts of the reel and
prevents any loeseness developing between the

disks- and the bar members without subjecting.

the bars to excessive stress.

The-other cage member having the thread sup-
portmg bers that are movable in an axial di-
rectlon comprises the thread supporting bars 29
tha,t are made from relatwely thin metal te form
- reunded thread supporting portion 55 and a
flat atteehmg portion 56. 'The bar members are
mounted in pairs by rwets or the like 30 on the
yeke p1eces 31 which are spaeed apart along the
bar members The pairs of movable bar mem-
bers are pomtmned in the reel with a stationary
ber member between them and extend through
cut out portmns in the pem:)he]:'},:r of the disk-like
member 9. The yoke pieces are attached to the
endmse slideable bearing shoes 32 by means of
the serews 33 and clamp p1eces 34 A weshel 35

completes the shoe attachment to the yeke plece |

The bearing shoes are j:neunted to slide longi-

tudmelly on the outer races of the longitudinally

spaced ball beermg essemblles 31 Although only
two sete of bearing shoes and bell bearing as-

sembly supports are shown it is contemplated

that a greater number of them, longitudinally
speced along the reel may be used The under
the same radius of curvature as the outer periph-
ery ‘of the outer race and when the bearing shoes
aré mounted on the bearing race the adjecent
51de portmns ef ed;ueeent bearmg shoes are m
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means for adjacent shoes. The bearing shoes
are each mounted to also slide on the pair of
aligning rods 39 that are positioned at their ends
in slots in the retaining members 21 and 22 and
extend through approximately radial slots in the
disk-like member 19 and seal clamping plates 45
that permit eccentric movement. The bearing

‘shoes are held against the outer races of the ball

bearing assemblies 31 by the garter springs (39a)
that engage the aligning rods. The aligning rods
also serve as o drive connection between the
movable bars and the retaining member 2{ that
is clamped to the driving nose {4. The bearing
assemblies 37 are mounted on the eccentric bush-
ings 44 fixed to the stationary shaft 10. The
diameters of the two circular sets of thread sup-
porting bar members are the same with the ec-

centricity of the sets the same as that of the

bushings 44. The bearing shoes of the set at the

left end of the reel as shown in Figure 1 of the

drawing are lenger than the bearing shoes of the
other set. The cam follower rollers 43 and a3a
are rotatably mounted adjacent the ends of each
ef said longer bearing shoes and engage the cam
face of the cam members 40 and 4{. Tlie cam
members are circular and are non-rotatably and
eccentrically mounted on the shaft 190. The ec-

centricity of the cam members is the same as

that of the bearing bushmge 44 so that the cam
rollers that move inl a circular path eccentric to
the shaft 10 will always be in engagement with'
The cam surfaces are such that
the movable thread supporting bars will be pos-
itively moved in one direction when they are pro-
Jectmg beyond the periphery of the other cage
member and will be positively moved longitudi-
nally in the other direction when they are with-
in the periphery of the other cage member. The
cam member 41 is mounted to slide along the
shaft 10 and is urged toward the other cam mem-
ber 68 by the spring means 42. With this ar-
rangement the follower rollers are always in en-
cagement with the cam. faces so that any wear
of the cam faces or follower rollers is compen-
sated and play or lost motion is avoided. .

The ball bearmg assembliés are held in spa.ced"
apert relation on the stationary shaft 10 by
mearis of suitable dollar members and Spacing
sleeves 31.

Sealing means are pr0V1ded for preventmg the
entrance of corrosive 11qu1ds Or. vepors to-the in-
ner part of the reel comprising the sleeve-like
members 38 of flexible,. corrosion resistant syn-
thetic rubber, ple,stle or other material. The
sleeve members are clemped in fluid tight rela-
tion to adjacent parts of the reel within the
thread- supporting. bars. =Sleeve-like sealing
members are clamped at one end to the thread
bar supporting disk-like members i1 by means
of the annular clamping plates 46. The sleeve-
like members are clamped at their other ends be-
tween the bearing shoes and the washers on the
yoke pileces.

The thread supporting. bars and supporting
pieces outside of the sealing means are of cor-
rosion resistant material or may be coated with
corrosion resistant material.

The parts that slide or rotate on other parts

such as the bearing shoes 32. retainer disks 21 and-
22, may be of self-lubricating oil impregnated
bronze. Means are provided for further lubricat-
ing the parts fermmg bearing sutrfaces- compris-
ing the oil cup 47 by means of which oil may bé

mtroduced into the hollow shaft (0 aiid- the oil
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ouflets 48 positioned along the shaft adjacent
the ends of the eccentric bearings 44.

In the operation of the embodiment of the in—

vention described, the driving nose member is
coupled to a driving member by a screw thread
or other suitable coupling means. The driving
nose positively rotates the non-reciprocable
thread supporting bars through vhe disk member
iT and the reciprocable thread supporving bars
through the aligning rcds 38. The bars in the
two sets move in separate circular paths one eg-
centric to the other. The reciprocable thread
supporting bars comprising one of the cage mem-

bers are beyvond tne circular path of the other
set of bars for a portion of thelr revoluticn and

for the rest of thelr revolution are within the
path of the other set of bars. The reciprocable

bars are positively moved axially of the reesl by

the stationary cam members as the bars rotate.
The cam surfaces are of such ccnformation that

the reciprocable thread supporiing bars are posi-~
tively moved in the direction it is desired to-

advance the thread on the reel when the recip-
rocable thread supporting bars are outside of
the path of movement ¢f the other seis of bars.
The reciprocal bars are positively retracted lon-
gitudinally of the reel by the cam members while
the reciprocainle bar members are inside the path
of movement ¢f the othier set of har members.
The arrangement of the paris of this reel pro-
vides a consiructicn that is rigid and is of par-
ticular value in relatively long reels. The thread
suppcrting kars are supported intermediate their
ends and are under inwardly directed stresses
that oppose the stresses induced by centrifugal
force. The thread supporting bars are also sub-
jected to longitudinal stresses that prevent their
becoming loose during operation and permit
changes in length due to temperature changes.
While a preferred embodiment of the inven-
tion has been shown and described, it is to be
understood that this was by way of illustratiion
and that changes and variations may e made
without departing from the spirit and scope of
the invention as defined in the appended claims.
I claim: |
1. A thread advancing reel comprising a gen-
erally cylindrical cage-like member mounted to
rotate about an axis thereof and having a plu-
rality of longitudinally extending thread sup-
porting bars of resilient material the end portions
of which when not subjected to stress extend
radially outwardly aleng their length, and means

pressing said end portions radially inwardly and

maintaining said thread supporting bars under
stress paraliel o the axis of said cage-like mem-
ber.

2. A thread advancing reel comprising a gen-
erally cylindrical cage-like member mounted to
rotate about an axis thereof and having a plu-
rality of thread supporting bars of resilient ma-
terial, the end portions of which when not sub-
jected to stress extend radially outwardly along
their length, and means pressing said end por-
tions radially inwardly supporsing and main-
taining said thread supporting bars under stress
paralle]l to the axis of said cage-like member.

3. A thread advancing reel comprising a gen-
erally cylindrical cage-like member mounted to
rotate zbout an axis thereof and having a plu-
rality of longitudinally extending thread sup-
porting bars of resilient material the end portions
of which when not subjected to stress extend
radially outwardly along their length, means
supporting and pressing said end portions radial~
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6 .
ly inwardly and meéans positioned between tlie:
ends of said thread supporting bars supporting -
the bars, said bars being maintained under stress-
parallel to the axis 0f said cage-like member -
and exerting siresses inwardly against the sup-
porting means positioned bhetween the ends of-
said thread supporting bars. -

4, A thread advancing reel compmsmg ) gen- :
erally cylindrical cage-like member mounied to -
rotate about an gxis thereof and having a plu-
rality of longitudinally extending thread support-
ing bars of resilient material the end portions of
which when not subjected to stress extend radial-
Iy cutwardly along their lengths, means pressing
said end portions radially inwardly and main-
taining said bars under stress paraliel to the
axis of sald cage-like member including com-
pressed resilient means subjecting the thread
supporting bars to compressive siresses actmg'-
longitudinally of the thread supporting bars. -

5. A thread advancing reel comprising a gen,- .
erally cylindrical cage-~like member mounted to.
rovate about an axis thereof having a plurality:
of longitudinally extending thread supporting:
bars oi resilient material the .end portions of:
wnichh when not subjected to stress extend radi-.
ally outwardly along their length, means press-
ing sald end portions radially inwardly, means
positioned between the ends of said thread.-sup-
porting bars supporting the bars, said bars being-
maintained under stress parallel to the axis of.
said cage-like member and exerting stresses in-.
wardly against said supporting means, and com-
pressed resilient means subjecting. the thread:
supporting bars to compressive stresses acting
longitudinally of the thread supporting bars. = -
- 6. A thread supporting bar comprising a longi-
tudinally extending member of resilient mate-
rial having a longitudinally extending portion for.
contacting a thread and a stem-like supporting
portion, the end portions of the thread support-
ing bar extending longitudinally and inclined in
cpposite directions with the thread contacting
portion generally concave in g longitudinal di-
rection said thread supporting bar being capable
of being fiexed and maintained under stress with
the thread contacting portlon extending in a.
straight line. |

7. A thread supporting bar comprising a longi-
tudinally extending member of resilient material
having a longitudinally extending portion for
contacting a thread and a longitudinally extend-
ing stem-like supporting portion, the end por-
tions of the thread supporting bar extending lon-
gitudinally and inclined in opposite directions
with the thread contacting portion generally
concave in a longitudinal direction and with the
supporting portion generally convex in g longi-
tudinal direction said thread supporting bar be-
ing capable of being flexed and maintained under
stress with the thread contacting portion ex-

tending in g straight line.

8. A thread advancing reel compnsmg a, cage-
like member having a plurality of longitudinally

extending thread supporting bars, bearing shoes,

positioned in side by side relation, fixed to the

thread supporting bars, means for supporting

said bearing shoes on which said bearing shoes
are adapted to slide, said bearing shoes having
bearing surfaces that are in engagement with
bearing surfaces on adiacent bearing shoes and
means for moving said thread supporting hars in
a, longitudinal direction.

9. A thread advancing reel comprising g cage-
like member having a plurality of longitudinally
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éxtending: thread. supporting. bars, bearing.shoes
positioned: in: side: by: side- relation,. fixed to the:
thread. supporting bars, means for supporting
said bearing- shoes: on- which' sald bearing shoes
are: adapted . to slide,. said bearing shoes having ..

bearing. suffaces: that are in engagement with:

bearing surfaces on. adjacent. bearing shoes,
means extending through said. bearing shoes for
gligning  and guiding -said. bearing. shoes, and:
means- for moving: said. thread supporting  bars

arid-bearing shoes in-a longitudinal direction.

10.. A.thread advancing reel comprising a cage-
liks. member having a.plurality of longitudinally:
extending thread supporting bars,. bearing shoes,
~ pogitioned in-side by side relation,.fixed to the

thréad. supporting. bars,. means for ‘supporting.
- said: bearing. shoes: on: which said bearing:shoes:
are: adapted to slide, means- for retaining. sald
besring shoes. on said. supporting means, sald.
bearing. shoes: having bearing: surfaces that are
in: engagement. with: bearing. suriaces. on adja-
centbearing shoes, means.extending through said:
bearing shoes for:aligning and guiding said bear-:
ing: shoes,. and' means: for. moving said thread

supporting bars-and bearing shoes in.a. longitudi-
nal:direction. | |
11.. A thread advancing reel comprising a cage-

like:member having: a-plurality of longitudinally

extending. thread supporting bars, bearing shoes,

- positioned- in’ side: by side: relation, fixed to the:
thread: supporting bars,- means for supporting-
said bearing shoes on. which said: bearing shoes
are adapted to- slide, said bearing shoes having:
pearing surfaces that are in engagement with
bearing surfaces: on adjacent Dbearing shoes,
means: extending: through said.bearing shoes for’

aligning and guiding: said bearing shoes, means

. for: moving' said: thread supporting bars and
 bearing’ shoes’ in- a- longitudinal: direction, and
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driving means engaging the means for guiding.
and aliening extending through the bearing
shoes for moving said thread supporting bars In
s, path about an axis of the cage-like member.

12. A thread advancing reel comprising a firss
cage-like member having g plurality of longitudi-
nally extending. thread supporting bars, means
for supporting the bars, said bars exeriing a
force inwardly against the supporting means, a
second cage-like member having a plurality of
longitudinally extending thread supporting bars
positioned between the bars of the first cage-like
member, bearing shoes positioned in side-by-side
relation. fixed to the thread supporting bars of -
the second cage-like member, means for support-
ing. said bearing shoes on which said bearing
shoes are adapted to slide, said bearing shoes
having bearing surfaces that are in engagement-
with bearing surfaces on adjacent bearing shoes,
and means for moving said thread supporting:
hars of the second cage-like member in a longi-
tudinal direction.

RICHARD W. STANLEY.
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