June 10, 1952

Filed Sept. 26, 1947

4

N
447

C. A. CASTELLAN 2,599,692

THREAD-ADVANCING REEL
3 Sheets-Sheet 1

3 %

S / """"""" e 3
T

:/ 6 22‘5 Z 1\‘%@;%&

-y

\Ji\&

/ol » W-I 28 /8 <— N .
oz 4202224 L LTI R
2"k Sk I X ) 77 %y w2
§ ; _ 777V
> i
' Ns
2 ,
RSN ~ s |
l,,-‘1”””575’15”5’,"’,':',55175"':‘ \3 3
Z —i
3 -
w2 4 4 et i=ap
23 RN \
B 5
,?7’ 28
l SH
VZ /éf 2y
33/ 32
T 2
INVENTOR,

CARL A. CASTELLAN

gkyfiéjZZzaacf-/5222254%;>42;§;;



June 10, 1952 C. A. CASTELLAN 2,599,692

THREAD-ADVANCING REEL

9
!
&
N

Filed Sept. 26, 1947 3 Sheets-Sheet 2
I —i % 7 o 79 M3 50 .
A 7&\1&\ 78 "7 7) 73 B p— &5 63
l A \ /l//7' 76527 ‘24148
' o4 Su R AN AL AL SAE AR ‘ ‘ % 47
l ‘5’_ 7 W T ] L 0 ¥ B 7 5a v__ ar 54 J % %
o aT N 2l || (5 SA% .
| 80~J ||| 67 ¢9 n 9
o - N A #
_ [ | - L. 85 87 4997 g6 o
8 y||| e8 I
J J%—az,& 89.
’ NN

E‘J’! == 66‘ ‘ ‘ 8;

o8 it {1
CAM 60 CAM 63
~
THREAD J 7 =&
ADVANCE l
RADIAL cONTRACTIONY .| L~ ¢ Ca
OF BAR
RETURN STROKE R Ra
OF BAR
RADIAL EXPANSION (£ Ea.
oF BAR
ol =l
INVENTOR.

CARL A CASTELLAN

ARy s



June 10, 1952 C. A. CASTELLAN 2,599,692

THREAD-ADVANCING REE!

Filed Sept. 26, 1947 3 Sheets-Sheet 3

ok
P77 L/777 77 277228 o |

Saiung

INVENTOR,
CARL A- CASTELLAN

Mzmwu?@%«fﬁ



Patented June 10, 1952

2,599,692

UNITED STATES PATENT OFFICE

THREAD-ADVANCING REEL
Carl A, Castellan, Media, Pa., assignor to Ameri-

can. Viscose Corporation,
corporation of Delaware

Wilmington, Del., a

Application September 26, 1947, Serial No. 776,379:
(CL.28—171.7)

19.Claims.

1
This. invention relates to thread-advancing
reels and. is primarily concerned with a. novel

form: of reel embodying a. new principle of. con-

struction and operation.

It. is an object of the present invention. to
brovide a thread-advancing reel which does not
reguire the. provision of eccentric. or askew. axes

for mounting-certain of the thread-carrying bars

thereof. Another object of the invention is to
provide a.form of reel utilizing bars.for carrying
the:thread which are expansible and contractible
in a generally radial direction. relative to. the
reel. Other objects and advantages. of the in-
vention will-be apparent. from. the. drawing.and
the' description. thereof. hereinafter.,

In. the: drawing, which is illustrative of pre-
ferred embodiments of the invention:

Figure 1 is-an axial eross-section through.one
embodiment,

Figure 2 is a cross~section. taken.on line IT—IT
of Figure-1,

Figure 3:is an axial crogs-seetion: through g
modification,. ‘

Figure: 4. is.an.end view. with, the topmost .and
lowermost bars shown in section taken on. lines
IV—IV of Figure.3,

Pigure:5 is:a.developed-view.of the cam:grooves
of  the-reel in Figure-3,

Bigure 6 is a longitudinal, cross-section.through
2, modified, form: of expansible bar which.can be
substituted for. that shown.in Figure:3, and.

Figure 7 is an end view.of an. upper:portion
of: a. reel embodying bars.of the type shown. in
Figure 6.

The- thread-advanecing. action: of reels..con-
structed- in- accordance. with the bresent inven-
tion involves the lifting of the thread from one
set..of bars by the radial. expansion. of another
set -of bars so.-that:the.outer surface.-of the
second. set. projeet-beyond:the. periphery. defined
by the bars of the first set. Affer the:expanded
bars-1ift. the: thread: from.the.. other. bars, such
expanded: bars: are--moved . axially ‘to. adyvance
the: thread and.after-such- mevement, they. are
contracted radially so that their; outer surfaces
are.retracted: to positions- within-the.periphery
defined. by the: other: set, at- which: time- they
ean:be moved ‘back. in preparation: for: the.sub-
sequent-expansion and: thread-advancing stroks.

One-or-both sets; of bars .may be radially: ex-~ ¢

pansible in this:manner; it-being only necessary
when both sets are:expansible-that each set. be
expanded. at: a.part off the:.cyele of:operations
during: which: the; other:seb is:in- a: contracted
congdition:
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Accordingly, the reel of the present invention
comprises a plurality of bars, certain of’ which
are radially expanded relative to certain other
bars alternating therewith at one part of the
cyele of rotation and radially contracted relative
to. the other set of bars at a succeeding part: of
the.cycle of rotation and either or both sets may
be. moved” while. carrying. the thread to advance
the thread toward one.end. of the reel:

Figures 1 and 2 illustrate one form of the
invention comprising a plurality of radially ex~
pansible and’ contractible bars 3- and these: bars
interdigitate with bars 4 which may also be
radially - expansible and contractible, but as
shown, the bars 4 are of rigid' construction,
being formed. at. the outer periphery of a gen-
erally. eylindrical member 5 having a.hub 6 by
grooving. such. periphery in. g generally axial
direction. ' The bottom of. the grooves are. indi-
cated.at 1. The rotatable member § is.secured
to.a. driving shaft.8 for rotation.therewith such
as by means of a key 9, a nut 10 and washer
10, The shaft.8 projects through a frame mem-
ber. 11 and. through a sléeeve 12 which is secured
to the frame.member 11 by means. of cap screws
13 extending through the flange 14 and has a
brojecting. eylindrical bearing surface 5.  Be-
tween the.end of the sleeve | 2 and'the hub 6,

. there. is: provided a bearing washer 16 and’ a

30

40.

bushing. 11. may be provided between the shaft
and. the sleeve.. Adjacent’ the shoulder 18 there
may. be provided on the sleeve 12 a cam. havihg
an annular.cam.surface 19, The expansible and
contractible bars 3.are secured by screws 20 to
shees 21 axially slidahle on. the surface. {§. As
shown. clearly in- Figure 2, the base portion. of
the shoes . may ‘be.of wedge shape to. provide. 1at-
eral bearing. planes 21’ between adjacent shoes.
Springs.22.and 23 surround.the axially project-
ing.portions of these shoes and press them against
the.surface 15. These shoes. have axially pro-
jeeting. rods. 24. extending into.bores. 25 within
the rotatable member 5.and springs 26 bearing
against the pins 24: urge the shoes against the
cam surface-19.at all times. .

The stationary sleeve 12 is provided. with..a
bore:21 terminating in an arcuate port 28 extend-
ing circumferentially. about the sleeve and ‘com-
munieating: with-the bore 29. extending through
the- shoe.and. the bar to.an inflatable element
30 at.the:outer beriphery-of. the bar. Elément
30- may. be.made of- rubber;  substitute . or. syn-
thetic:rubber and-normally takes the flattehed
or deflected condition shown. at the hottom. of

~Figures: 1. and. 2. unless- inflated. The passage
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3
29 is provided with a widened port 3! to assure
intercommunication between port 28 and bore 29
regardless of the axial portion of the shoe which
depends upon the position thereof relative to the
cam.

An axially extending bore &2 communicates
with a port 23 extending circumferentially about
the sleeve i2 and approximately in the same ax-
ial plane as that of port 98. A conduit 34 serves
as the inlet to passage 27 and is connected to any
suitable source of fluid, either liquid or gaseous.
Compressed air is of advantage for reasons of
economy though water supplied under pressure
may be used. The passage 32 is connected to a
conduit 25 which may simply be open to the at-
mosphere. Optionally, a passage 38 may com-
mumnicate with port 33 either exclusively or along
with passage 32 and this passage 36 terminates
in a port 37 opening to the interior of the reel.
It may co-operate with the sleeve-like sealing
boot 28 to prevent entrance of corrosive liquids
into the bearing system by creating a pressure
above atmospheric within the boot. The sleeve
sealing boot 28 may be secured at one end by a
ring 39 and the other end may simply have a
sliding fit around the shoulder {3 on the sleeve
{2. The sleeve sealing membrane 38 is provided
with openings at 42 in the plane of which the
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juncture 43 between the shoe and the bar is made .

membrane surrounding
and the

so that the edge of the
the opening is clamped between the shoe
bar in tight sealing engagement.

The inflatable element 38 extends longitudi-

30

nally and forms the outer periphery of the bar. _.

Tt may simply consist
normally takes a deflated form as shown at the
bottom of Figures 1 and 2. The lower surface of
the tube is secured to the longitudinally extend-
ing rigid supporting structure or bar-like element
44, such as by cement, an adhesive, or by vul-
canization. This securement may he provided
over the entire width of the tube or it may be
only along & central strip thereof extending the
entire length of the bar and, of course, surround-
ing the opening 45 by which the fluid is intro-
duced into the tube. ‘

In operation, the shaft ‘g is driven which ro-
tates the member 5 and the bars 3. As the shoes
2| pass over the port 28, fluid is foreed into the
tubes 38 which then lift the yarn or thread oif
‘the bars 4. After this lifting, the cam surface 19
slides the bars 3 to advance the thread, prefer-
ably toward the free end of the reel (that is, to
the left of Figure 1). Thereafter, the shoes reach
2 dwell portion of the cam surface 19 and then
" pass over the port 33 so that the fiuid in tubes 308
is discharged. When this discharge occurs, the
thread is transferred to the bars 4 and the shoes
of .the bars 3 then proceed OVer & portion of cam
surface {9 which allows them to be returned
under the action of springs 26 in preparation for
subsequent inflation and thread-advancing mo-
tion. The discharge of the fluid, especially if it
is air or other non-corrosive material, such as
oil, through passage 3§ into the region surround-
ing the working parts within the flexible sealing
membrane 88 prevents any corrosive liquids or
gases from entering such region through the slid-
ing juncture hetween the seal 38 and shoulder (8.

Pigures 3 to 5 illustrate a medification com-
prising a drive shaft 46 extending through the
frame member &1 to which is secured a member
28 having a sleeve projection 49 and a hood or
shroud 59. - A bushing 5{ may be provided be-
tween the shaft 46 and the sleeve 49 and on the

of a long rubber tube which -
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4

outside of the sleeve another bushing 52 is pro-
vided between it and a supporting member 53.
The supporting member 53 is provided with ax-
ially spaced disc-shaped members 54 and 55, each
having bushed openings §4’ and 55’ respectively
disposed in circular rows. A plurality of sleeves
58 are axially slidable within the bushed openings
54’ within the member 54-and rods 51 disposed
concentrically within the sleeve 56 are axially
slidable within the bushed openings 55’ of the
member 55.

The sleeves 56 are provided with cam follower
rolls 58 which ride in a cam groove 59 in a cam
g0. Rods 57 are provided with collars 81 and
springs 62 bearing against the collars press the
ends of the rods 57 against a cam 63.

At its outer end, the shaft carries a generally
cylindrical member §4 having a plurality of pe-
ripheral grooves 65 extending parallel to the axis,
which grooves leave a plurality of thread-carry~
ing lands or bars 66 therebetween. A nut 67 and
washer 58 serve to hold the assembly upon the
shatt 46 and a key 68 assures rotation of member
64 with the shaft.

Within the peripheral grooves 65 of the mem-
ber 64 a plurality of expansible bars 70 are pro-
vided. Such bars comprise the centrally disposed
rod 51, an external elastic sleeve 11 (such as of
rubber, or synthetic or substitute rubbers) a pair
of long shoes or plates 72 extending parallel to
each other and disposed so that one is radially
outwardly spaced from the other and serves to
support the elastic sleeve or tube 11 and any
thread convolutions surrounding the reel periph-
ery and is in contact with the elastic tubes. Each
of the tubes 71 is secured at one end to the in-
side periphery of a sleeve 56 and to a plate or disc
13 fixed within the sleeve 55. 'The securement
may be effected by any suitable cement or ad-
hesive, or by direct vulcanization thereto. A col-
lar 74 secured to the plate 13 carries ears or lugs
15 to which are pivotally secured links 76 which
constitute the end links of a lazy-tong lever sys-
tem comprising a plurality of intermediate links
171 which are pivotally connected together where
they cross one another and have their ends piv-
otally joined to shoes 18 which slidably engage
within a groove 19 within the plate 12. The rod
57 is slotted from point a to point b (Figure 3)
to acecommodate the crossed links 77 slidably be-
tween the lateral sections of the rod 87. End
links 16’ are secured to ears 75’ on a collar 14’
fixed to rod 571. Advantageously, the end shoes
18’ adjacent collar 74 may be secured rigidly to
the plates 12 whereas the remainder of such shoes
:l!g are adapted to slide in the grooves 79 on plate

An end plate 80 may be secured fo the outer
end of the reel member 64, such as by means of
a spring metal disc 81 secured thereto having the
spring prongs 82 adapted to resiliently grip an
annular recess or groove 83 provided within the
member §4. The plate 80 is provided with a
plurality of bores 84 through which rods BT are
adapted to reciprocate.

The member 64 and expansible bars 10 are ro-
tated by the shaft 46 relative to cams 60 and 63
which may be prevented from rotation by means
of one or more pins 85 and a key 86 respectively.
The pin 85 projects into a bore 87 within the
sleeve 49 and the key 86 secures cam 63 to the
sleeve 49 to prevent its rotation.

‘The space occupied by the bearings may be
protected from the action of any liquids shiowered
upon threads carried on the reels by providing a

-
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' 5
labyririthine seal: eomprising one or more ins
wardly- projecting rings 88 within the inner pe-
ripHery-of ‘the Hood 50-adjacent: the outer ends-of
sleeves 58 and another flexible ring 83. 'The ring
89 may be secured to the member 64 by means of &
ring 90: and may be provided. with openings
adapted: to surround: the expansible bars 11 and
to-beé: secured to- the otter ends of the sleeves 56
front which- the. exparisible. bars project: = The
3 89.14¥ be provided with accordion-like an-
T -pléaty between: its. positions of securement
to-thie iiember 64 and. the sleeves 56 to allow rel=
ative axial motiori theréhetween. Advantdgeous-
Iy, the.
flexible- matérial; such. as leather, rubber, sSyn-
thétie or substitute rubbers.

Pigufe 5 shiows:the. developed: cam. groove . of
cam 60 and the path.of cam:.after projected upon
& CommMmon cylindrical plane. 63 and: the legends
adjacent’ the cdi tracks indicate the:effect of
the édmis: upon the operation of theireel.  The
arrow. irdieates - the: directior: of travel of: the
followers and: it will' be noted: that: the. portions
T-and:Tq-of the cant tracks at.the top of Figure 5
are parallel and the bars 79 are in radially ex-
panded condition so that: they. carry the thread
convolutions thereon. The:parallel portions of
the' cam tracks: cause both:the rod: 57 and-the
sleeve .56: (carrying the bar 10 associated there-
with) to move to the left as viewed-in Figure 3,
théreby:advancing the thread toward the free end
of:the-reel: At the end-of this. parallel portion of
the cam tracks, cam 60 tirns back so .that the
center-line.of the follower 58 follows a. circular
arc-C i3 plane: at right angles to the axis. of
the reel, whereas the track Ce of cam 63 is iri-
clined st a: much sharpet angle to such a plane
thaitt its previous portion Ta: This causes the rod
5T to miove further to- the. left; thereby -moving
the collar 74" with. it'and- expanding the lazy-
tong lever system lengthwise. Tn so expanding
the lazy-tohg lever. system, the radial dimension
thereof-is-¢ontracted: as viewed at the bottom of
Figures: 3-and 4. When this contraction oc-
ours; the thiread convolutions are returned to the
birs 66 6f the reél member 64.and it will-be noted
that: the .next-portions R: and Re of the cam
tfacks réturn the rod 57 with the:sleeve 56 (and
the: bar-carried thereby) as a unit while main-
taining: the- bar in. the contracted condition.
This is ‘dccomplished by making. cam track. por-
tionis R-and .Ra.parallsl. When the: expansible
bar- Kas thus. been. returned, cam 6. veers back
into.afi:arc Bin a plane which is at.right angles
to the axis of the reel and cam 63 changes along
Ea-to a.direction.inelined more steeply relative to
suck:g plane:so. that rod 51 is moved axially to-
wardtheright as viéwed in Figure 3 which causes
shortening. of the lever tong system and radial ex-
pansion of “the bar-70: This causes bars 19 to
protrude- from, and lift the thread from, the
periphery.of: bars 66 in preparation for.another
thread-advancing cycle. ‘ :

As:in the .embodiment of Figures.1 and 2, that
of Figures, 3 to 5 also utilizes. a plurality of ex-
pansible.and contractible.bars which are mounted
concentrically with respect to the axis of rotation
of .the.reel and when the other set of bars are of
rigid constriiction as shown, the reel may be con-
sidéréd to be constituted of two sets of bars
rotated about the same axis. Each set is con-
cehtrically related to that of the other.

" Pigures 6 and 7-illustrate a modification of an
expansible and contractible bar adapted:to be
substituted for that shown in Figures 3 t¢' 5. Tt

$.88 and 89-ma¥ be formed of any
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consists-of. a.rod:5Tu-slidable-in the bushed:open-

-ing 55/ of-the dise.55 and: having. a: collay 64 and-

a.spring 62:by. which it is urged-against the: cam
6325 in the. embddiment of ‘Higures:3 to:5. This
rod: projects.and is. slidably: mounted: within: a
sleeve 81. which: may.be; threadedly secured: with=
in & plate T3z, in turn secured within: a: sleeve 56,
such. sleeve. having: a follower: 58 co-operating.
with" the: groove 56 of a. cam; 60: as. in: Figures
3:t0.5. The rod 57q. may be of rcylindrical:or any

‘other. cross-seétion. and: is. provided: towara. its

outer end with an enlarged ring-or flange 92 from
which' it . has a cohtinuation: or: extension: pro=
Jjeeting: through.a. bore: 84: within .the. plate:80 as
in-Figures. & to 5. A rubber tube-93. surrounds
the rod 5Ta and:is secured to the sleeve 81, plate
T3a, and:sleeve 56 at:one end:and to the ring:or
flange 92 at the other-end: The rod: 51a:is-not
secured to. the. inside-wall of the.tube: 93, except
adjacent. the enlarged: ring: or- flange: 92, The
tube  93: is. formed: of . an. elastic: material: which
normally. tends to centract.lengthwise:and: has
&. peripheral: wall: of: such. a: thickness ‘that- in
changing. from: contracted: to fully expanded
condition longitudinally (whick change is:effects
ed-by forcing the shoulder: 82 further away from
the sleeve: 81 in-response to the .movement of cam
§8);, the effective diameter. of the-bar is reduced
so-as.to' recede entirely.inito the; groove:65 .of; the
reel member 64; whereds in being shertened upon
the:movement: of:flange 92:in: the oppesite direc-
tion, the peripheral:wall thickness: of tube 93:in~
creases to such am.extent-as to-project.out beyond
the periphery: defihed: by bars: 66 and- lift- the
thread convolutions therefrom:  Rubber isa:good
example .ofsuch.a material -and: synthetic. and
substitute rubbers having rubbery elasticity may
also.serve:this purpose: ‘The: cross=section: of-the
sleeve .83 may' be circular:or-oval as. shown: in
Figure 7, but when. oval; the long: transyerse. di-
mension or axis-is preferably. dispesed radially..of
the reel. ) :

The .tracks:of ‘cams:60 and-63: of this- embogdi-
ment may correspondin every way to those:shown
in Figure:5. Regardless:of: which form of: ex-
pansible and- contractible: bar:is. employed; how=
ever; the cam tracks shown:in; Figure:5:may: be
varied:widely. - For exsmple, instead:of- effecting
thread advance:during: approximately: 1505 rota-
tion, as shown.in Figure 5, the. thread advance
may: be effected in a much shorter are:or:it may
occupy -a-much longer arc.. Similarly, the radial
contraction.: of the-bar may. be effected i INOTE: Or:
less-quickly than shown and:this is true-also:of
the return stroke and radial ‘expansion-of the bar.

It is to be understood. that changes and varia-
tions may be made without departing: from: .the
spirit and sc¢ope of-the: invention ‘as :defitied” in
the appended claims.

Iclaim:

1. A thread-advancing reel: comprising-a. plu-
rality of generally parallel bars; alternate -ones
of the bars being reciprocable longitudinally and
being  expansible and’ contractible in- & tratige
verse direction extending generally. radially:-of
the reel, said alternate bars having, at least when
in contracted condition; their -centers- disposed
concentrically aboiut s common axis of rotation,
the other bars being rigid and having their-cens
ters disposed concentrically about said cominon
axis of rotation generally parallel to their length,
means for rotating the reel about its axis, means
for selectively COntracting’ and‘ex‘panding,, said
alternate bars in succession during rotation of
the reel to protride and retract respectively at
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predetermined times their outer surfaces rela-
tive to the outer surfaces of the intervening bars,
and means for moving said bars toward one end
of the reel when they profrude relative to the
other bars and toward the other end of the reel
when they are retracted relative to the other bars.

2. A thread-advancing reel comprising a rotat-
able member having a plurality of axially extend-
ing lands alternating with grooves at the outer
periphery of the member, a plurality of expan-
sible and contractible longitudinally reciprocable
bars disposed longitudinally in the grooves and
mounted for rotation about the axis of rotation
of the rotatable member, the expansible and con-
tractible bars being mounted with their centers
disposed concentrically about the axis of the
reel and the surfaces of the lands being con-
centric with respect to said axis, means for selec-
tively contracting and expanding said bars in
succession during rotation of the reel to project
and retract respectively at predetermined times
their outer surfaces relative to the outer sur-
faces of the intervening lands, and means for
sliding the bars toward one end of the reel when
they project and toward the other end of the reel
when they are retracted relative to the lands.

3. A thread-advancing reel in accordance with
claim 2 in which the expanding and contracting
means comprises a stationary cam and the slid-
ing means comprises a stationary cam.

4. A thread-advancing reel comprising a plu-
rality of longitudinally extending bars laterally
spaced apart from each other, alternate ones
of the bars being longitudinally reciprocable and
being expansible and contractible in a transverse
direction extending generally radially of the reel,
said alternate bars having, at least when in con-
tracted condition, their centers disposed concen-
trically about a common axis of rotation, the
other bars being rigid and having their centers
disposed concentrically about said common axis
of rotation and providing in conjunction with
the aforesaid alternate bars a reel circumference
adapted to carry convolutions of thread, said
expansible and contractible bars each compris-
ing an inflatable member, means for rotating the
reel about its axis, means for selectively inflating
and deflating the inflatable member to cause said
alternate bars in succession during rotation of
the reel to protrude and retract respectively at
predetermined times their outer surfaces relative
to the outer surfaces of the intervening bars,
and means for moving said reciprocable bars to-
ward one end of the reel when they protrude
relative to the other bars and toward the other
end of the reel when they are retracted relative
to the other bars. )

5. A reel in accordance with claim 4 in which
each inflatable member is disposed at the outer
periphery of its respective bar and the outer
surface of the inflatable member serves to carry
the thread when expanded.

6. A thread-advancing reel comprising a rotat-
able member having a plurality of axially extend-
ing thread-supporting lands alternating with
grooves at the outer periphery of the member,
a stationary sleeve, an inlet port and a discharge
port in such stationary sleeve, axially recipro-
cable shoes having ports, a bar on each of said
choes extending longitudinally in each of the
grooves, an inflatable element on the surface of
each of said bars, the ports in said shoes being
arranged to communicate with the inflatable ele-
ments on said bars, and means for axially recip-

rocating the shoes and for rotating said shoes -7:
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about the stationary sleeve to selectively connect
the port in each shoe in succession with the inlet
port and then in succession with the discharge
port.

7. A thread-advancing reel comprising a rotat-
able drive shaft, a member having a plurality of
axially extending lands alternating with grooves
at the outer periphery of the member, said mem-
ber being mounted on the shaft to be driven
thereby, a rotatable supporting element, a plu-
rality of bearings in the clement having - their
centers disposed in a circle concentric with the
axis of the element, a plurality of sleeves slid~
ably mounted in the bearings, expansible bars
carried by the sleeves and projecting into the
grooves of the rotatable member, a cam for recip~
rocating the sleeves in the bearings, and cam
means for expanding the bars.

8. A thread-advancing reel in accordance with
claim 7 in which the bars comprise an -elastic
sleeve about a central rod, the elastic sleeve is
secured at one end within the first-mentioned
sleeve, and the rod carries a cam follower for
cooperating with the cam means for expanding
the bars. ) .

9. A thread-advancing reel in accordance with
claim 8 in which the rod is secured to the elastic
sleeve adjacent one end thereof and projects
through the other end of the elastic sleeve to the
cam follower.

10. A thread-advancing reel in accordance with
claim 8 in which a lazy-tong lever system is con-
nected to the rod within the elastic sleeve ad-
jacent its free end and rigid bearing plates are
carried by the lever system within the elastic
sleeve. o

11. A thread-advancing reel comprising a ro-
tatable drive shaft, & member having a plurality
of axially extending lands alternating with
grooves at the outer periphery of the member,
said member being mounted on the shaft to be
driven. thereby, a rotatable supporting element,
a plurality of bearings in the element having their
centers disposed in a circle concentric with the
axis of the element, a plurality of sleeves slidably
mounted in the bearings, expansible bars carried
by the sleeves and projecting into the grooves of
the rotatable member, a stationary cam for re-
ciprocating the sleeves in the bearings, and sta~
tionary cam means for expanding the bars.

12. A thread-advancing reel in accordance with
claim 11 comprising a shroud about the driving
elements at one end thereof and an annular
labyrinthine seal between the shroud and the
rotatable member.

13. A thread-advancing reel comprising a plu-
rality of generally parallel bars, alternate ones of
the bars being longitudinally reciprocable and
being expansible and contractible in a transverse
direction extending generally radially of the reel,
caid alternate bars having, at least when in con-
tracted condition, their centers disposed concen-
trically about a common axis of rotation, the
other bars being rigid and having their centers
disposed concentrically about said common axis
of rotation, said axis of rotation being generally
parallel to the bars, means for rotating the reel
about its axis, cam means for alfernately con-
tracting and expanding said alternate bars dur-
ing rotation of the reel to alternately protrude
and retract their outer surfaces relative to the
outer surfaces of the intervening bars, and cam
means for moving said bars toward one end of
the reel when they project relative to the other
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bars and toward the other end of the reel when
they are retracted relative to the othar bars.

14. A thread-advancing reel in accordance with
claim 13 in which the bars comprise an elastic
sleeve about a central rod, the elastic sleeve is
secured at one end o the cam means for mov-
ing the bars, and the rod is reciprocated by the
cam means for expanding the bars.

15. A thread-advancing reel in accordance with
claim 13 in which the barg comprise an’elastic
sleeve about a central rod, the elastic sleeve is
secured at one end to the cam means for moving
the bars, and the rod is secured to the elastic
sleeve adjacent one end thereof. and projects
through the other end of the elastic sleeve into
engagement with the cam means for contracting
and expanding the bars.

16. A thread-advancing reel in accordance with
claim 13 in which the bars comprise an elastic
sleeve about a central rod, a lazy-tong lever sys-
tem is connected to the rod within the elastic
-.gleeve adjacent its free end, and rigid bearing
Plates are carried by the lever system within the
elastic sleeve.

17. A thread-advancing reel comprising a plu-~
rality of longitudinally extending bars laterally
spaced apart from each other about a common
axis of rotation and providing a reel circum-
ference, alternate ones of the bars being longi-~
tudinally reciprocable and comprising an in-
flatable member which upon inflation and defla-
tion is expansible and contractible in g transverse
direction extending generally radially of the reel,
means for rotating the reel ahout its axis, means
for selectively inflating and deflating the in-~
flatable members of said alternate bars in suc-
cession during rotation of the reel to protrude
and retract respectively at predetermined times
their outer surfaces relative to the outer surfaces
of the intervening bars, means for moving said
bars toward one end of the reel when they pro-
trude relative to the other bars and toward the
other end of the reel when they are retracted
relative to the other bars, a sealing element for
enclosing the moving means, and means for creat-

ing a fluid pressure above atmospheric within the ‘

element.
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18. A thread-advanecing reel comprising a plu-
rality of longitudinally extending bars laterally
Spaced apart from each other about a common
axis of rotation and providing & reel circum-
ference, alternaie ones of the bars being longi-
tudinally reciprocable and being expansible and
contractible in a transverse direction extending
generally radially of the reel, meang for rotating
the reel about its axis, means for selectively con-
tracting and expanding said alternate bars in
succession during rotation of the reel to protrude
and retract respectively at predetermined times

- their outer surfaces relative to the outer surfaces

20
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of the intervening bars, means for moving said
bars toward one end of the reel when they pro-
trude relative to the other bars and toward the
other end of the reel when they are retracted
relative to the other bars, a sealing element for
enclosing the moving means, and means for creat-
ing a fluid pressure above atmospheric within
the element.

18. A thread-advancing reel in accordance with
claim 18 in which the bars comprise an elastic
sleeve about a central rod, the elastic sleeve is
secured at one end to said bar-moving means,
and the rod is connected for reciprecation by said
contacting and expanding means.

CARL A. CASTELLAN.
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