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65 Claims.
1

This invention relates fo automatic winding
machines and preferably is applied to automatic
winding machines of the type having a plurality
of winding units each adapted to wind thread
from a supply onto a winding bobbin, and hav-

ing the automatic tending mechanism of the ma~

chine constructed to operate upon the several
winding units in sucecession, as by travel of the
winding units past the tending mechanism, the
tending mechanism acting automatically to re-
place a2 wound bobbin in a winding unit with 2
new bare bobbin for winding thereon.

A principal object of the invention is to pro-
vide, more especially upon exhaustion of the old
supply thread of a winding unit, for automatical-
ly attaching a new thread from a different supply
to the new bare bobbin next te be wound.

As illustrated herein the invention includes pro-
vision for automatvicaliy delivering new supplies
of threads to the winding units, for automatically
placing the thread in the thread guide of the
winding unit and for automatically positioning
the new thread for engagement with a new bare
bobkin for winding thereon. IFurther objects of
the invention are to provide for performing these
automartic operations without complicating the
operation of the replacement of wound bobbins
with new bare bobbins, and in such manner as to
reduce the efiort and attention required of the
operator of the machine.

Further objects and advantageous features of
the invention will be apparent {rom this specifica-
tion and its accompanying drawings wherein the
inventiion is explained by descripfion of a pre-
ferred example thereot.

In the accompanying drawings:
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Fig. 1 is a diagrammatic view mainly in plan
snowing a portion of the track of a traveling unit

automatic filling winder, two positions of one of
the traveling winding units, automatic mecha-
nism for selectively supplyving new supply pack-
agaes to the winding units, and mechanisin for au-
tomatically changing the bobbins wound by the
winding units:

Hig. 2 is g I'l“'ht-l’l&llﬁ elevation of one of the
winding units approaching the apparatus of Fig.

4()

45

1 in the condition in which the winding unit has

finished winding a fully wound bobkbin, with the
thread from the supply paci:afre neither broken
nor exhausted;

ig. 3 is a right-hand elevation, partly in ver-
vical section and partly broken away and with
some parts omitted, taken mainly on the line
3—3 of Fig. 1 showing a winding unift having en-
tered the appvaratus shown in Fig. 1 with its
Shread supply exhausted; |

50

i
i

2

Figs. 4 and 5 are views similar to Fig. 3 show-
ing subsequent stages of operation of the supply
package delivering and other mechanism:;

Figs. 62 to 90 inclusive are diagrammatic views
showing the operation of insertion of s thread
oif a new supply package into the thread eyes of
the thread guide assembly of the winding unit,
igs. 62, 72, 82 and 92 being plan views, Figs. 6b,
70, 80 and 9° being corresponding front elevations,
and Fig. 8¢ being a fragmentary elevation on the
line 8c—2c of Hig. 82;

Fig. 10 1s a detail, in elevation, taken on the

line IB—I@ of Fig. b showing mechanism for cut-

ting off the previously held end of thread of a
newly delivered supply package:

Fig. 11 is a view similar to Fig. 4 at a subsequent
stage in the operation of the mechanism, showing
certain parts as restored to inactive posﬂ;mn and
the held end of thread having been cut o

Figs, 123, 12b and 12¢ are diagrams, Vlewmg
the winding unit in right elevation showing suc-
cessive stages in the changing of the winding
bobbin in the event the supply thread has not
broken or exhausted and the supply has not been
changed;

Hig, 13 is a diagram in the nature of a front
elevation, corresponding to the position of the
winding unit in Fig. 120;

Figs. 142, 14b and 14¢ are diagrams, viewing
the winding unit in right elevation showing suc-
cessive stages in the changing of the winding
bobbin in the event the supply has been changed:

Fig. 15 is a diagram in the nature of a frong
elevation, corresponding to the position of Fig.
14b:

Fig. 16 is a fragmentary view showing portions
of the head of a winding unit, particularly por-
tions of the detector wire and winding stop mech-
anism; and

g, 17 is a flagmentaly view of the winding
unit of ¥ig. 16, farther advanced through the
tending mechanism, showing the resetting of the
detector wire, into engagement with the thread of
a new supply package.

The winding machine to which the invention
1s shown as applied includes a plurality of wind-
ing units such as indicated at I8 in Fig. 1, mov-
able by means of a chain 18 in a closed path
around the machine upon tracks consisting of up-
per and lower rails, the upper such rail {6 being
shown in Figs. 1 and 2.

Each winding unit may be individually dI‘IVEIl
by its own electric motor 19, such motor deriving
its eurrent through the frame of the machine and

through suitable bhrushes contacting with sta-
tionary conductor bars 28, so as to wind a thread
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nackage on an individual hobbin B as the wind-
ing unit travels around the machine. AS shown
in Fig. 1, the conductor hars 20 are interrupied
in the region where winding a suspended, follow-
ing completion of winding a bobbin and befora
and during the changing of the hobbin by the
winding unit tending mechanism,

Fach windine unit is shown as provided near
its lower end with a holder in the forin.of & peg
(09 having a conical base portion .38 (Fig. 4)
for reception of any suitable supply package,
such as a spinning package P having a core -C
(Fig. 2) from which the threatd passes upwardgly,
hetween self-threading thread guides {82 and 4€3,
hetween tension disks 164, {648 and beneath tre
outer hoo'zed end of a swinging thread detector
wire 187 to a traversing thread guide assembly 23.

The detector wire 187 may if desired -contral
the motor 19 on the individual winding unit in
Inown manner, so as to stop the motor in the
event of exhaustion .of the thread. The detector
wire 1087 is thus shown as having an upper hori-
zontal vortion 10872 mounted in a bearing 182
(Wig, 16) and a rearwardly extending crank por-
tion 1087P engaging the lower surface of a knock-
off fineer or latch member {687¢ which is fast on
a partially rotatable knock-off rod 18714, TIn nor-
mal windine a noteh 487¢ in the latch member
187¢ engages and hold to the right the upper
end of 2 brush controlling lever 108 correspond-
ing to the arm 25{ of Pig. 15 -of United Staies
Patent MNo. 2,426,168 to maintain the brushes
of the winding unit in contact with the stationary
conductor bars 20, for instance through brush-

controlling mechanism such as 1s shown 2§ :con- :

trolled by the arm indicated at 483 ‘in Figs. 16

snd 17 of United States Patent No. 2,377,367.
As emploved in the present invention, the de-

tector wire 187 has for its main function to initi-

ate actuation of the package-supply mechanism, =

to supply a new package to the winding unit
in the event of breakage or exhaustion of ihe
old.supply of thread. In-‘the present -application
the detector wire 187 is broken away in some of
the views for simwvlicity of illustration, hut is
chown in Fig. 2 in its raised position in engage-
ment with thread of an old .supply rackage that
Thas not exhausted .or broken, and is shown for
instance in Figs. 3 and 4 'in its lowered position
to which it drops in the event of failure of supply
thread.

At the thread guide assembly 23 the thread
T passes through an outer thread oyide eye
29a and thence over and down through an inner
thread guide eye 23 onto the winding bobbin
B. As shown in Fie. 62 the guide eyes 232 and
23 communicate with flaring throats 23¢ and 23t
respectively to facilitate reception -0of a nNewW
thread as subseauently described.

The hohbin B is held between inner and outer
chucks or rotatable hollow centers 24 and 23,
the inner center 24 being rotated by the motor
19 to rotate the bobbin.

The thread guide assembly 23 Is preferably
frictionally mounted for sliding movement uoon
o traverse rod 23¢ (Figs. 6% and 6?) which i3
reciprocated with a short stroke of traverse by
suitable ‘traverse ‘cam and linkage connections
from the motor 18. During the winding ol the
hobbin the thread cuide assembly 23 is Progres-
sively advanced along the rod 23¢, from the hase
of the hobbin toward the tip, for instance by
feeler mechanism such -as ‘disclosed in United
QStates Patent No. 2,377,367 or by stationary
auide mechanism which reacts on the thread
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cuide assembly of the traveling winding unit as
disclosed in United States Patent No. 2,362,459,
In either case the progressive shifting of the
zone .of traverse of the thread guide assembly 23
from near the base of the bobbin fc near the
tip of the bobbin provides the filling type of

winding on the bobbin.
Upon completion of a wound bobbin by the

winding ‘unit, or upon breakage or exhaustion of

the thread, the individual motor (9 of the wind-
ing unit is deenergized by breaking the cirecuit
to the motor, for instance by allowing the brush-
controlline mechanism to lift the univ’s brushes
£rom the .conductor bars 20. For example the
thread guide assembly 23 may have & cam por-
tion provided with an inclined edge 23" (Fig. 62}
facing toward the observer in Fig. 16 and shaped
to engare .a dog 107h fast on the knock-off rod
(874 near the tip of the bobbin, to tilt the dog
and knock-off rod counterclockwise and so raise
the lateh 107¢ and release it from the brush-
controlling arm {988, allowing this arm to swing
to the position of Fig. 16 and allowing the brushes
to rise from the conductor bars 20. If the sup-
ply of thread on a winding unit exhausts or
breaks before completion of the wound bobbin,
dropping of the detector wire 107 will cause the
rearwardly extending crank portion (01P to ralse
the lateh (07¢, with similar raising of the brushes.
Tn addition since the conductor bars 20 are in-
terrupted a suitable distance in advance of the
tendine mechanism, it is assured that the motor
of each winding unit will always have had time
to stop before the winding unit reaches the tend-
ing mechanism.

Thus each winding unit enters from the leit
of Fig. 1 in an inactive condition but still holding
the wound bobbin in winding position between
the centers 24 and 25.

The machine of the invention is best utilized
by using-as its supply packages bobhins-of thread
which confain an -even multiple or slightly less
than an even multiple -of the amount .of thread
which:can readily be held by the individual Glling
hobbins, -for example 2, 3 or 4 times.

Thus in & large nroportion of passages of &
winding unit through the illustrated mechanism
the supply package P will not be exhausted but
will eontain enough thread for the winding of
one or more further -filling bobbhins B, as in the
case of the particular winding unit shown in
Fig. 2. The thread supply neither being ex-
hausted nor broken, the detector wire 107 will
not have dropped to detecting position as in
the case of an exhausted supply. In this situa-
tion of Fig. 2 the winding unit passes through
the package supplying mechanism without the
Intter being actuated, and then passes througi
bobbin-changing mechanism which may be of
known construction where a new bare bhobbin
B’ is substituted for the fully wound bobbin B,
for further winding from the previous supply
package P. -

The outer chuck or center 25 of each unit is
retractable to discharge the wound bobbin B
from winding position by means of a crank arm
30 on ‘the winding unit and a stationary abut-
ment 21 shown in Fig. 1. Upon the crank arm
29 encountering the abutment 31, the wound
hokbin will drop from the chucks or centers a
short distance onto a lower horizontal stationary
plow plate 32 which extends along the path of
travel of the winding units 15, underneath their
head portions. The ‘wound hobbin is rolled
zlong on this plate 32 by being hdld between a
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generally vertical plate 35 and a rod 36 (Figs. 2
and 122) pboth of which extend from and move
along with the winding unif, and upon reaching
the right end of plate 32 the wound bobbin may
roll off into 2 receptacle or into any desired
bobbin-arranging mechanism.

PFollowing discharge of the wound bobbin B
from winding position, the thread guide assembly
23 is shifted to a position above the inner or base
chuck 24 by engagement of an upstanding roller
§2 of its thread guide assembly with an inclined
stationary guide element 442 (Fig. 1).

The lower plate 22 has meanwhile acted as a
cam suriace tc piow over 6 the region of ihe
rase chuck 24 that run of thread which extends

rom sine supply package P {0 the thread guide
assemply. As the bobbin rolls along the plate
';E‘ and the thread guide assemnly shifts toward
the base chuck, the rotation of the roliing bobh-
bin winds the thread on its outer surface in the
Torm Of an oran 3piral, as shown in BFigs. 12¢ and
127, _m thie last portien of movement of ths
vhread guide assembly voward the base chuck, an
uprer }j::i?:.m. rlate 53 engages the thread beiweean
tne thread gulde and discharged bobbin angd acts
in conjunction with the thread guide to position
this thr=ad s the face Of the inner chuck
2 85 Shown in Figs. 12 and 1
With the fh ead SO pusﬂmnﬁd the wingding
uniy reaches empiv hobbin-ieading mechanism
indicated diagrammatically in Fio, 1 at 49 and
whicth may ve that of Fig, 21 of said Patent MNo.
2,377,367, at which an emoiy bobbin B’ is held
by swingabkle fingers 85 and 58 (Fig. 12%), where-
upon the cuter chuck 28 closes upon this empty
pobbin B’ a3 shown in Fig, 12¢ and withdraws it
Trom the bﬂbbin-—feedmg mechanism. The thread
extending past the thiread guide is forzed into
the hollow inner chs 151&:. 28 by the base of the
new bobhin and clamped bhetween the bobhkin
and chuck. The thread extending {from the in-
ner cnuek 26 tc the discharged fully wound bobk-
bin B enters in hatiwean uhl.- nlades of a cutier
Immediately below and 2% the inner edee of upper

AR EL
wliist

niow plate 83, the pivolted blads and the mtm,:.
keing ing “Geteu at &0 n g, 1. The pivoted
blade iz ciozed aulomatically, at each passage of

s5U 1t1b1e mechanism, for
nanism for closing the ceor-
responding blade ‘1 SNOT 11 i application Serial
Ng. 103,243, fdled July 6, 1249, Thus the thread
of the Tully w{}'*?l'ld nogbin 18 severed from the
thread which is now clampaed between the new
tobkin B and in chuck 24, and extends o
the supplv. The thread from the sunply sackage
to the outer eye 23% of the thread guide is held
By e mner sdge of the lower plow plate 32 cut
of the rangs of arction of tha pivoted blade 80 of
the ﬂv’rtﬂrs 0 that the run of thread extending
from the surply packsge to the new hobhin B’
is kent intact.
‘Thereupon ths
winding unit is automatically shifted from the
region of vne hase chuck over onto the thread re-
celving part of the kebbin by svitable overhead
cam mechanism, and the winding unit is started
to winding b; e: 1ntable switeh mechanism such
for instance as provided by the above natents.
1t will bz ungderstood that the manipulation
of the thread guide assembly and the replace-
ment of the fully wound bhobbin B with a new
vare bobbin B’ and the restarting of the wing-
ing unit as explained above in connection with
Figs. 122 10 12¢ and 13 is practiced in machines
which are made in accordance with said Patent

a wm*“zzw Urﬂa, Ly any
instangce pyv the m

YO
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tnread guide assembly of the
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No. 2,377,367, excepting of course that the thread
will fail to be wound back in a spiral on the hob-
bin B and will fail to be clamped in between the
new bobbin B’ and inner chuck 24 on the occa-
sions when the thread has broken or exhausted,
in which case it has been necessary for the op-
erator either fo find the broken end of thread
0f the supply vackage and thread it up again
nroperly, or else replace asn exhausted supnply
package with a8 new supply packaze and also
thread this up properly.

The manipulation of the thread guide aﬁd re-
placement of the fully wound hobbin B with the
new empty obchhin B’ have been describzd above
in connection with igs. 122 $0 12¢ and 13 as they
occur in vhe preferred form of the present ma-
chine when the supprly package has neither
broken nor exhausted because it is preferred to
retain this same mode of operation, nrevicusly
used, in the present machine, and to ceoordinate
with it mechanism which will dstect the break-
age or exhaustion of the suprly, replenish the
supply and associate the new thread with the
new hare bobbin B’, without requiring that the
operator’s atfention he given to the particular
unit on which this breakage or ex‘laustwﬁ has
ocecurrad.

The above Figs. 122 {0 12¢ and 13 are also use-
ful for purposes of comparison with somewhat
similar Figs. 14a {0 14¢ and 15 which show the
different course of the thread in replacement of
the winding bobbin by 2 new empty bobbin in
the case when a new supply thread is automati-
cally associated wiin the new bobbin in ac cord-
ance with the present invention.

Macnines made in accordance with said Patent
Ng. 2,377,367 are most usually emploved in wind-
ir;.g filling bobbins from supply packaces which

onsist of cones or cheeses each containing sev-
eral pounds of thread which has been rewound
from spinning bkobbins, but can also be used to
wind filling bobbins dirsetly from supply pack-
ages consisting of the original spinning bobbins,
without any preliminary operation of rewinding
from spinning bobbins onto cheesas or cones. In
winding directly from spinning sohbins, the sup-
ply packages will need changing much more fre-
quently than in winding from the larger rewound
chieeses or cones, and there may also he more
breakage than if the thread had previously heen
subjected to a winding operation.

- An operator, once having noticed 3 break or
exhaustion of the thread on a passing winding
unit such as that of said Patent No. 2,377,367 can
find the end of thread on a new full surply pack-
age, remove the old supply package or iis empty
core from the winding unit and replace this with
the new full supply package, and thread up the
winding unit so it is in condition to wind from
the new supply thread. However when changes
of the supply packages are required fairly fre-
quently, as In winding directly from spinning
bobbins, close attention on the part of an op-
erator is required, with the result that the op-
erator needs to stay at a single machine, waitine
to change the supply package on the winding
units as they need such change, which seriously

limits the effectivensess of the operator. In any
event, if an operator attends to two of the previ-
ous machines, which is sometimes the practice
where changes ¢of the supply packages are not
frequently required, as in winding from large
cheegses or cones, then while she is atiending to
one of these machines she is cbviously unsble to

attend to a winding unit passing her usual sta-
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tion at the ofher machine, and when such unit
requires replenishment of its supply nackage and
the operator is unable to periorm ulis re; nlenisii-
rment, such unit will remain idle, with loss ol
productive -capacity.

The present invention aims not only to reduce
the actual operations required of an operator and
to Teplenish the supply package raore quickly
than the operator alone could do, but more
especially aims to avoid any need for constang
sttention of an operator to a particular machine,
even though fairly frequent changes of the supply
packages may be involved, and hence permit an

operator to use her time to better advantage by
tending a number of machines under ithese con-
ditions. The invention further aims to provide
for automatic replenishment of the supply pack-~
ages, so that while the operator is at cne ma-
chine the replenishment of supply packages at
another machine or machines under her charge
will be performed as required.

While these advantages of this invention are
explained herein by reference to winding ma-
chines in which the winding units travel, it will
be apparent that considerations similar to those
here specifically discussed are also present in the
case of machines where the operator is required
to attend to the replenishment of supply pack-
ages of stationary filling winding units.

A further advantage of reducing the attention !

required of the operator, to the extent that the
operator can more readily tend a number of ma-
chines or can tend an increased number of ma-
chines without undue idleness of any of the wind-

ing units, consists in an increase in flexibility as

tn efficient winding of various counts of thread.
niachines such as that of said Patent No.
2:8377.367 are intended to wind a complete filling
wound bobbin during the time of one circuit of
o, winding unit around the machine and accord-
inely the machine will usually be long enough
ahd have a sufficient number of winding units
so that the units can travel at a suitable speed
with regard to effective attention by an operator,
for -example at a speed of travel of 20 units per

minute. If it is desired to change to the winding

of a finer count of thread, then unless the ma-
chine is to be lensthened and the number of its
winding units increased, the speed of travel of
the units will need to be reduced in order to give
time for winding of a greater length of the finer
thread on each hobbin during a circuit around
‘+he machine. In these circumstances 1t is par-
ticularly advantageous to make it easy for the
operator to tend a number of machines In an
efficient manner, and to allow the winding units
of each such machine to travel more slowly than
3 speed that would best utilize the operator’s
time under previous methods of tendin~ the wind-
ing units.
cause the winding units to travel at a rate of say
only ten units per minute, which under some con-
ditions would be wasteful of the time of an opera-
tor if she were to stay constantly at a single
machine. By the use of the present invention the
operator’s time is not wasted if the winding units
+ravel relatively slowly because the operator can
then efficiently tend an increased number of
machines as the speed of travel of the units 1s
reduced. A group of machines can thus ke more
economically used for widely varying counts of
thread than heretofore.

Detection of .breakage .or exhaustion of Supply

tn ‘the event that the winding unit entering

Tor instance, it might be desirable to
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the apparatus shown in Fig. 1 has its supply
thread either broken or exhausted, so that the

detector wire 187 isin a lowered, detecting posi-

iion as shown in Figs. 3, 4 and 5, indicating fallure
of the supply, packace-supplying mechanism 1is
then actuated to supply a new package P’ to the

winding unit, and acts in conjunction with the
bobbin~changing mechanism to cause the newly

supplied thread to be associated with a hobbin,

for winding thereon.
Drive of package-supplying mechanism

The package-supplyinz mechanism wlhich con-
sists of o number of coordinated elements is most

conveniently driven through a suitable cycle of

operation throuch a series of individual cams
which each rotate through one revolution when
the hobbhin-supplyving mechanism is actuated.
The driving power may be taken off from one
of the chain-driving sprockets {8" hy an internal
pinion 12080 meshing with an internal sear {2 on
the sprocket and driving through suitable geared
connections a constantly rotating horizontal shafy
i25 (Fig. 1). Shaft 125 is connected to the con-

. stantly rotating driving side of a iriction cluich

(25 of which the driven side 127 is secured to a
cam shaft 129, The driven element 127 of the
cluteh is normally held azainst rotation by a4
latch (38 as indicated in Fig. 3.

A normally open mercury switeh {48 is niv-
otally mounted at (4! in position to be tilted, and
therehy closed, by en~ragement of the nivoted de-
tector wire {87 passine the windine unit when
the detector wire is in its lowered position. Thus
a winding unit having its supply of thread either
broken or exhausted closes the inercury switch.
The mercury switch is connected electrically to
2. source of power and to a solenoid {44 which con-
trols the latch 130, so that upon closure of the
switeh the latch is momentarily retracted from
the driven element of the clutch, whereupon the
cam shaft 128 and its various cams ave rovated
through one revolution and then asain stopped
by the latch 1239. Fig. 3 shows these parts in
their inactive positions just hefore the mercury
switch has been closed.

Many of the elements at the lsf{ side of Fig,
1 may bhe conveniently grouped, particularly as
to drivinz connections, into the following mecha-
nisms: supply nackage core dofiing mechanism;
supply package feeding mechanism, havine a de-
livery portion and a magazine poriion; thread-
placine mechanism; and mechanism o1 severing
the held end of the new thread.

These several mechanisms are shown as op-
arated from the cam shaft 129, the supply pack-
age core doffing mechanism throush cam (860,
cam follower 1502 and double crank {E82; the de-
livery portion of the supply packarce feeding
mechanism through cam (8f, cam follower 15i#
and double crank [(51{P; the thread-placing
mechanism through cam (52, cam follower {522
and double crank 152P; and the magazine portion
of the supply packace feeding mechanism and
also the thread-severing mechanism througzh a
cam. {52 and cam follower {532 and double crank
{53b, The several double cranks are shovwn as
pivoted on 3 common shaft §55.

Supnly package core dofing mecianism
The supply package core doffing mechanisin in-
cludes 2 plate {88 pivotally mounted at ¢l on
the outer end of the double crank 158P and
adapted to rise and fall with the up and down
motion of the outer arm of such crank. In the

nactive position of this mechanism the plate
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(60 rests against a stationary guard plate (62
with the upper edge of the plate somewhat below
the bottom of a supply package core cn the peg
{08. Actuation of this mechanism raises the
plate 160 so that it slides up along the conical
centering member (882 of the peg into conitact
with the botiom of the supply package core and
thence furcher upward along the peg {48, pushing
the supply package core endwise off the peg,
whereupon the doffing plate 189 returns to its
lower Inactive position. The winding unit is thus
prepared for the reception of a new supply nack-
age.

Delivery portion of supply package
feeding mechanism

The cuter arm of the double erank {51Ib, as
shown in Fig. 4, carries a shait 78§ on which a
chute or cradle {71! is held, parallel to shaft {79,
by arms {72 and {73,

The chute tT1{ itself has an open ended bottom,
which however is closed in the inactive position
of the chute (Figs. 3 and 4) by a detent {77
against which the bottom of a new supply pack-
age P’ is adapted to rest. The detent {77, as best
shown in Fig. 11, is pivotally mounted at {372 to
the outer arm of double crank [5[? and is nor-
mally held by a spring (77b against a stop {7ic
which is fast on the double crank {51P. The de-
tent thus is movable with the chuie (7§ as ths
chute is swung to the right, and in the first part
of such movement the cetent maintaing the boi-
tom of the chute closed.

Upon actuation of the cam 18{, the chute {7¥1
and detent 77 are swung to the right, the chute
corning into axial alignment with the peg 13§
and with the open threat between the yarn guides
02 and (83. In the last part of this movement
of the chute the detent 177 strikes the lower part
of the winding unit and 1is detained in the posi-
tion of Fig. b so that the bottom of the chuge 17
opens and the new package P’ drops 0iwo whe
peg, as shown in Fig. 5. Chute {iI{ normally
faces as shown in Fig. 1, buf can pivot a tew de-
grees around the axis of shaft 178 (toward thne
observer in Fig. 5) against the restoring force of
g coil spring §7%. The pivotal mounting of the
chute ITi around the axis of its shait (718 per-
mits the chute to accommodate itself to the
traveling movement of the winding unit, After

deiivery of a new package to the peg, the chuie +

(71 returns o its inactive position shown in ¥ig,
3 and in full lines in Fig. 4.

Magazine vorition of supply package feeding
mechanism

Various forms of mmechanisms may be employed
to advance a reserve suppbly package P’ to tie
chute i7! or eguivalent delivery portion of the
feeding mechanism, and to hold the leading end
of the thread for engagement by the thread-
placing mechanism.

In the preferred form of mechanism shown,
the ressrve supeply packages P’ are conbained in a
rotatable magazine having g circularly arranged
series of cirecular containsrs {39 cach adapied to
hold an individual package P’'. Contalners iS58
are rotatabie with a hub plate {181 around & verii-
cal axis, and the hub plate is provided witia a
ratchet whneel {82 adapted to be advanced step vy
step, cleckwise, by a ratchet pawi 183 operated
by a crank arm {832, shaft 183b, crank arm [§3°
and link i24 frcin the upper arm of the double

cranhk {53k, |
A stationary plate 185 closes the hottoms of the

containers excepting at a cut-out poriion {35"
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of plate {85 above a stationary chute {85. As a

contalner {88 arrives above chute (88, its pack-
age drops down chute {86 into the previously de-

‘scriked tilting chute {71 which is then in iis in-

active position of Fig. 3.

At the central axis cof the magazine a small
diameter suction pipe {87, having an open top,
extends down into g suction hox id72 from which
alr is continuously drawn by a fan {87, In filling
the containers 188 of the magazine, the operator
pulls off a short length of the leading end of
tnread Of each package and drops it into the open
top of the suction pipe 187 where the end of thread
is thus held. Each container (80 is provided with
o vertical slot {882 (Fig. 1) extending from top
to botiom through which a part of the thread
can leave the container as the package P’ drops
into the chute 171 as shown in Fig, 4 and along
which the thread can move upwardly as the
package and thread move to the dotled line posi-
tions of Fig. 4 and then to the position of Fig. 5,
the end of thread still being held by the suction
pive {87. |

In the normal inactive position of the mech-
anism as shown in Fig, 3 the delivery ehute $71 is
empty and the rotatable magazine is stopped in
a position such that a container {88 holds a re-
serve supply package P’ adjacent to but not di-
rectly over the cut-out portion {282 of the sta-
tionary plate §&€5. Near the beginning of a cycle
cf rotation ¢f the cam shaft 129, the cam 153
acts sthrough ifs connections to the pawl {83 {o
rotate the magazine sufficlently to discharge thiz
reserve supply package P’ from its container,
gown through the staticnary chute £88 into the
tilting chute {7§ as shown in Fig. 4, the magazine
then stopping. The delivery chute {7 then tilts
from its full line position of Fig. 4 through its
dotted line position of Fig. 4 to iis position cf
rig. 9, to deliver the package P’ to the adjacent
winding unit.

Thread-placing mechanism

The thread-placing mechanism, in its preferred
form, is adapted to place the new threads into
thread guides of a type that is not self-threadins.

In entering the apparatus shown in Pig, 1, the
thread guldes of the winding units will each nor-
mally lie in the region of the tapered tip of the
wound hobbin of the winding unit, but not in
axactly uniform positicns in the several windg-
ing unifs. An overhead cam 1898, Fig. 1, is adapted
to engage successively with the upstanding roilers
42 of the thread guide assemblies, to carry these
outwardly to a uniform position relative to the
winding units, such as shown by the isolated
thread guide assembly (shown separaiely from
its winding unit) at the right end of the cam {89
in Fig. 1.

The thread-placing mechanism includes a bent
arm [930 pivotally mounted at i1§i and connected
by a link 192 to the outer arm of the double
crank §82P so that actuation of the cam {52 first
lowers the bent arm {390 from its elevated posi-
tion of Fig. 3 to its low position of Fig. 4 and
then ralses 1t to its elevated position in which
the winding unit can pass beneath its outer end.

Bent arm {98 carries an extension {95 rotat-

ably mounted thereon, the extension §85 having
an end portion lying approximately horizon-
tally in the elevated position of arm {88, and
adapted to serve as a thread hook. As the chute
111 and new package P’ swing to the right from
their full line positions in Fig. 4, a bent guide
wire 188 (Figs. 1 and 4) deflects the thread T”
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laterally away from the extension or thread hook
(95, toward the observer in Fig. 4, allowing the
thread to lie above the hook as soon as the
thread passes the end of wire 196. The suctlon
conduit 187, tending to draw in the thread, pre-
vents slackness in the thread.

As the bent arm 198 rises, the hook {85 re-
ceives the thread TV in a notched portion {9562
(see Figs. 62 and 6Y) and forms a loop of this
thread, carrying this loop of thread upwardly
in front of the approaching winding unit to a level
above the thread guide assembly of the winding
unit as shown in Fig. 5. As will subsequently
appear, means asre provided for casting off this
loop of thread onto the thread guide. The gen-
erally vertically extending run of thread I’ from
the new package P’ on the peg of the winding
unit to the elevated hook lies in front of the guide
wires 102, 163 so that forward movement oi

the winding unit causes the thread to enter be-

tween the guide wires and between the tension
disks 104, 104.

This same run of the thread T, extending
from the new package P’ to the hook, also lies In
front of the approaching throat 23¢ of the for-
ward eye 232 of the thread guide assembly as
shown in Figs. 68 and 6P, and forward movement
of the winding unit relative to the hook causes
this run of the thread to enter the forward eye
23= through the throat 22e. Figs. T8 and 7° show
this run of thread about to enter the throatv =3¢
and Figs. 88 and 8 show this run of thread
seated in the forward eye 232. The ofther run
of the thread T’, from the hook (9% to the held
end, being laterally displaced from the firsy run
of the thread, does not enter the throat 23¢. At
the position of Figs. 32 and 8¢ this other run
of the thread T’ is somewhat to the rear of
the throat 23f of the inner thread guide eye,
but generally in alighment with this throat 23:.
At this stage the upstanding roller %2 on the
thread guide assembly engages the hook (95,
swinging it about the lever 133 against the action
of a spring 125° until the loop of thread is cast
off over the outer end of hook (9% and onto the
thread guide, whereupon the thread enters the
inner eye 23P and extends directly between the
two eyes of the thread guide assembly as shown
in Figs. 92 and 9b.

As shown in Fig. 5, the run of thread that
extends from the hook 195 to the held leading end
of thread is bent around a horizontal suction tube
2800 extending along the path of travel of the
winding units and having along its bottom a slit
281 into which this thread can enter when cut
as subsequently described, and -along which the
thread can travel. Thus during the initial part
of the action of the thread-placing hook the
thread T’ is held and maintained taut by tne
suction conduit 1871. Preferably just before tne
thread is cast off from the hook 195 the thread
is allowed to enter into the suction conduit 283
which then holds the thread iaut during and
following casting off the thread onto the thread

guide and during shifting the thread into posi-

tion for engagement with a2 new empty bophin B’.

The suction conduit 200 may be connected to
any suitable source of suction, such as the suc-
tion box (872, by a suitable branch connection
2002,

Mechanism for first severing the held end of
the new thread

Slichtly before the thread-placing hook 195
releases the thread, continued rotation -of the

j.'_.ll‘
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s suction pipe.
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cam {58 actuates the pawl 183 a second ftime
during the same cycle, to rotate the ratchet 162
and magazine further to their next inactive posi-

tion.

During this second step of rotation of the
magazine, the thread extending from the hook
{95 under the suction tube 280 and to the suc-
tion pipe 187 (Fig. 3) still exiends through the
vertical slit 1882 of the magazine container which
previously carried its package P’, so that the
run of thread from such container to the sue-
tion pipe 187 is moved clockwise in Fig. 1 by this
rotation of the magazine. This mcvement car-
ries this poertion of thread into a cutter having
a2, stationary lower blade 249 and a pivoted upper
blade 228 (Fig. 10). The hub plate 181 of the
magazine carries a series of cam-like projections
222 engageable with a cam follower lever 223 to
raise this lever and a connected link 22% which
in turn is connected to the pivoted hlade 221,
so that the last portion of rotation of tiie maga-
zine closes the pivoted blade and cuts the thread.
The portion of thread extending from the cutter
to the suction pipe 187 is drawn down into the
The portion of thread extending
from the cutter to the horizontal suction tupe
202 is drawn inito the siit 28{ of the suction
tube 208 and the thread is thereupon neld by
this tube but can move along with its winding

w0 unit. The cuiter comprising blades 218 and Z2¢

rd
-

is sufficiently distant from tube 280 to provide
g length of thread, between the tube and cutter,
adequate to be held by the tube. ¥ig. 11 shows
the winding unit with its new supply package

- P’ in place and with its new thread T" under

9 BT

£

GU

75

the control of the thread guide and suction tube
283, and moving along the slit 221 of the suction
tuhe 258,

Reference has been made t6 two seeps of rota-
tion of the magazine, the first near the beginning
of the cycle, resulting in discharge of the pack-
age P’ from its container {80, and the second
near vhe end oi the cycle, resulting in cutting
of the thread, and it will be ohserved for in-
stance in PFig. 3 that cam {53 has two rises
which cause these two steps of rotation per cycle,
whereas the other cams 158, (51 and 152 each
have only a single rise.

Association of new supply thread with new
winding bobbin

In ‘bheing prepared for association with g new
winding bobbin, the newly supplied thread T
(Fig. 11) extends through a somewhat different
course from that of an old thread T and is not
connected to the completed wound bobhin and
does not initially extend through the thread de-
tector 127. It will be noted here that hoth runs
of the thread T’ lie in front of the rod 356. The
run of thread T that extends from the thread
cuide innger eye 23° to the suction slit 281 is first
engaged by the lower cam plate 32 and plowed
over toward the region of the base chuck, and
o little later the other run of thread from the
package P’ and tension disks to the outer thread
cuide 232 is engaged in similar fashion by the
plate 382 and similarly plowed. Such plowing of
the thread tends to increase the length of run
of thread bhetween the package and the suction
tube 208, and particularly that portion between
the thread guide and suction tube, and in this
operation the suction tube can allow some of the
thread to leave the suction tube through its slit'to
accommodate such increase, while maintaining-a
little tension on the thread to prevent slackness.
The wound -bobbin B is discharged from wind-
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ing position, whereupon the bobbin lies on the
plate 32, as shown in Fig. 142

Py engagement of its roller 42 with the over-
head cam £42 the thread guide assembly 23 is
shifved from ivs position of Fig. 11 to a position
apbove the Inner or base chuck 24 as shown by
Fig. 14, The upper carn plate 52 assumes charge
cf the run of thread extending from the inner
eye #3P to the sucticn slit 281 and acts in con-
junction with the thread guide to position this
run of thread across the face of the inner chuck
as shown in Figs. 14P and 15. Such shifting of
the thread guide assembly to the base chuck fends
to decrease the length of the run of thread be-
tween the package of the suction tube 200, and
narticularly that porticn between the thread
guide and suction tube, and in this operation the
suction tube can draw thread into the stuction
tube through its slit to prevent slackness.

An empty hobhoin B’ is received from the swing-
able fingers 5% and 58 in a manner similar to
that of Fig. 12P, as shown in Fig. 14P and the outer
chuck 25 closes upon this empty bobbin B’ as
shown in Pig. 14¢ and withdraws it from the bob-
bin-feeding mechanism. The thread extending
from the base chuck 24 tc the suction slit 26
enters between the vlades of the previously men-
tioned cutter &8, cutting off the thread close to
the base chuck angd allowing this to be sucked in
and drawn away by the suction tube 201.

Preparatory to starting winding on the winding
1nit, the detector wire 407 is raised to a position
above the new thread TY so that it hooks over
the new thread. Referring to Figs. 1, 16 and 17,
the uprer plow plate B3 carries a cam 211, and
the rotatable kKnock-off rod (874 of the traveling
unic carries a crank arm 242 (Fig. 17) adapted to
ke engaged by the cam. This engagement ro-
tates the knock~off rod and the latch member
i87c clockwice, forecing down the rearwardly ex-
tending crank portion (874 of the detector wire,
thus momentarily raising the outer hooked end
of the detector wire ag in Fig. 17 to a place be-
fore the thread, following which the detector wire
can drop slightly into engagement with the thread
as in ig, 14b,

Various modes of operation

from the foregoing it will be seen that new
supply packages are automatically fed to the
winding units as needed and their threads are
automaticalily associated with new empty bob-

nins. | |
Although the invention findg its fullest utility

in operations in which the winding units present
themselves with their supply threads in different
conditions, that is, some intact and some broken
or exhausted, the invention is also useful in the
automatic feeding of supply packages to 3 whole
eroup of winding units that may all require new
supply packages.

It will be apparent that in the illustrated pre-
ferred form of machine the {tilting mercury
switch performs bothh the function of responding
selectively 1o those winding units having a

dropped detector wire indicating failure of sup-

ply, and also the funcvion of initiating a cycle of
supply package changing and thread-placing op-
erations in the proper tvime relation to the pas-
sage of o winding unit. |

In some cases it may be desirable to dispense
with the selective response of the switch to wind-
ing units having a dropped detector wire, and
use the switch or its equivalent only for its func-
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tion of fiming the beginning of the supply-chang-
ing and thread-placing operations.

For instance if the material being wound is
sufiiciently free from tendency to break, and if
the new supply packages are each wound in the
spinning frame to contain an even multiple, or
slightly less than an even multiple, of the thread
that is to be wound on each filling woungd bobhin
by the machine of this invention, then the detec-
tion of breakage or exhaustion can in some cases
oe dispensed with. The timing function of the
switch can be maintained by providing each wind-

ing unit with any suitakle portion (not neces-

sarily a detector element) adapted to engage and
tilt the switech as the winding unit passes the
switch, and the circuit to the solenoid, controlled
by the mercury switch, can be additionally con-
trolled by any suitable switch under the control
of the operator. Thus the supply-changing
mechanism can be disabled or rendered operative
at will by the operator, and when so rendered
operative, will operate on each passing winding
unit.

In this method of operation, starting with an
empty winding machine, the supply-changing
mechanism can first be rendered operative by
the operator, and maintained so until each wind-
ing unit of the machine has encountered the sup-
piy-changing mechanism and received a supply
package therefrom. Then the supply-changing
mechanism can be rendered inoperative until the
winding unit which had first received a supply
has compisted enough trips around the machine
fo wind the predetermined number of filling
wound bobbins that are to be wound from g
single supply package. The supply-changing
mechanism can then again be rendered operative
throughout another complete course of the wind-
ing units around the machine, to change the sup-
plies of each winding unit.

The handiing of the threads can be the same
whether the changing of the supply ig under the
control of the thread detector of each winding
unit individually, or is under the control of the
operator.

We claim:

1. A winding machine comprising in combi-
nation means for rotatably holding a bobbin for
winding of a thread thereon from 2 sunpply,
means for holding a new thread extending from
a different supply, unattached to the winding
pobbin, means for automatically replacing the
wound bobbin with a new bare bobbin by dis-
charging the wound bobbin from the holding
means and delivering a new bare bobbin to the
holding means, and means for automatically
attaching such new thread from such different
Supply to the new bare bobbin, said attaching
means including thread-positioning mechanism
acting to place the thread from said different
supply in place tc be engaged by said new bare
bobbin as the latter is delivered to said holding
means., | |

2. & winding machine comprising in combi-
nasion means for rotatably holding a bhobbin for
winding of a thread thereon, means for auto-
matically replacing the wound bobbin with s
new bare bobbin by discharging the wound bob-
bin from the holding means and delivering s
new bare bobbin to the holding means, a supply
hiolder for holding a supply of thread to be
wound, means for automatically delivering a
new supply of thread to said supply holder, and
means for automatically attaching the thread of
the new supply to the new bare bobbin, said
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attaching means including thread-positioning:
mechanism acting to place- the-thread: from: said:
different supply in- place to: be engaged by said
new bare bobbin as-the latter is delivered to said
holding means.

3. A winding machine comprising in combi-
nation a plurality of winding units each: includ~
ing’ means for rotatably holding a bobbin Ior
winding thread thereon and means for holding

o supply of thread to be wound, a winding unit

tending mechanism, and means for causing relg-
tive traveling movement between the tending
mechanism and the winding units to present
the tending mechanism successively to-the wind--

ing: units, the fending mechanism including

means for delivering new supply threads to-the
supply holders of the winding units and means
for delivering new pare bobbins to the bobbin
holders of the winding units, and the machine

including means for automatically attaching

such new threads to-such new bare Pobbins; said

attaching means including thread-positioning

mechanism acting to place the thread from said
different supply in place to be engaged by said
new bare bobbin as the latter is delivered to
said holding means.

4. A winding machine comprising’ in combpi-
nation a plurality of fraveling winding units
each including means for rotatably holding a

bobbin for winding thread thercon and means

for holdine a supply of thread to be wound, &

winding unit tending mechanism past which the.

winding units travel, the tending mechanism in-
cluding means for delivering new supply threads
to the supply holders of the winding units and
means for delivering new bare bobbins. to the
bobbin holders of the winding uugits, and the
machine including means for automatically at-
taching such new threads.to such.new bare bab-
bins, said attaching means including thread-
positioning mechanism acting. to. place the thread
from szid different suprly in. place to be engaged
by said new bare. bobbin as the latter is.delivered
to said holding means.

5. A winding machine comprising in combi-
nation means for rotatably holding a. bobbin for
winding, means for automatically: discharging a
wound behhin from said bhobbin-holding means,
a supply holder for bolding a supply of thread
to be. wound, means for automatically: delivering
a new supply of thread to said supply holder,
means for automatically positioning. the thread
of the. new supnly in position to-be.held against
a, portion of said bobbin-holding means by a new-
bobbin subsequently supplied thereto, and means
for supplying a new bobbin to said bobbin-hold-
ing means in contact with the thus- positioned
thread of the new supply.

6. A winding machine comprising in combi-
nation a vlurality of winding units each- includ-

ing means for rotatably holding a bobbin. for

winding thread thereon and means for holding
a suprly of thread to be wound, a winding unit
tending mechanism, and mesans for causing rela-

tive traveling movement between the tending

mechanism and the winding units to. present the
tending mechanism successively to the winding
units, the tending mechanism including means

for delivering new supply threads to the supply

holders of the winding units, the machine in-

cluding means for automatically positioning” the
thread of the supply in position to be held against:

a. portion of the hobbin-holding means by a new
hobbin- subsequently supplied thereto, and the
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tending mechanism ineluding means.for supply-
ing such new bobbin to said bobbin. holding
means to engage with the thus positioned tnread
of the new supprly.

7. A winding machine comprising in combi-
nation a plurality of traveling winding units cach
including means for rotatably holding a bobhin
for winding thread thereon and means for nold-
ing a supply of thread to be wound, a Winding
unit tending mechanism past which the travel-
ing winding units travel, the tending inechanism
including means for delivering new supply
threads to- the supply hoiders of the winding
units, the machine including means for auto-
matically positioning the thread of the supply in
position to be held against 2 portion of the Gob~
bin-holding means by a new bobbin subsequently
supplied thereto, and the tending mechaaism in-
cluding means for supplyving suchh new Lobbin
to said bobbin-holding means 1o engage with the
thus positioned thread of the new supply.

8. A winding machine inciuding means for
holding a winding bobbin for winding thercon
from a supply; automatic bobbin-changing mech-
anisin presented to said heolding means periodi-
cally: and: arranged to furnish o new winding
bobbin to said holding means at each such pres-
entation, and mechanism acting prepsratory to
the bobhin-changing mechanisin and comprising
& detector of failure of thread of the supnly,
mechanisiin responsive to such detection for
changing the supply, and mechanism for posi-
vioniing the leading end of a new supply in posi-

- tion ior engagement by a new winding bobbin

to° be furnished by the bobbin-changing mecha-
nismi.

9. A winding machine including a. pluralivy of
winding units each adapted to hold a suppiy of
thread, and winding bobbin-changing rmecha-
nism, with relative movement between the wind-
ing univs and the bobbin~changing mechanism
to present the changing mechsnism. to the sev-
eral winding unifs in reguliar order, the changing
mechanism being constructed to act onn each

- winding unit o furnish a new winding bobbin

thereto at each passage of the unit and changing
mechanism, mechanism acting nreparatory to
thie bobbin-changing mecnanism and comprising
a. detector of failure of thread of the supply,
mechanism. respoensive 1o such detection for
changing the supply, and mechanism for posi-
tioning the leading end of a new supply thread
in position for engagement by a new winding
bobbin to be furnished by the bobbin-changing
mechanism.

10. A winding machine including a plurality
of traveling winding units each adapted to hold
a supply of thread, and winding bobhbin-chang-
ing mechanism past which the winding units
travel, the changing mechanisim being con-
structed to furnish a new winding hobhbin to each
winding unit at each passage of the winding unit
past the changing mechanism, means for detect-
ing fallure of the supply thread of 2 winding
unit approaching the bobbhin-changing mecha-~
nisni; & magazine for new sunplies of thread for
the winding units,. said magazine being controlied
by said detecting means to deliver new supply
thread selectively to those winding units upon
which such failure of the supply has been de-
tected, and mechanism for positioning the lead-
ing end of a new supply threcad in position for
engagement by a new winding bobbin to be fur-
nished by the bobbkin-changing mechanism.
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11. In a winding machine including auto-
matic winding bobbin delivering mechanism and
constructed to permit winding from the same
supply of thread onto successive winding bob-
bins: mechanism acting preparatory to the action
of the bobbin delivering mechanism and com-
prising a detector of failure of the supply, mech-
anism responsive to such detection for changing
the supply, and mechanism for positioning the
leading end. of a new supply thread in position
for engagement by 2 new winding bhobbin to be
furnished by the bobbin delivering mechanism.

12. In a winding machine including a plurality
of winding units and automatic winding bobbhin
delivering mechanism presented to the succes-
sive winding units by relative traveling move-
ment between the winding units and the bobkbin
delivering mechanism, the machine being con-
structed to permit winding from the same supply
of thread on a winding unit onto the successive
winding bobbins delivered to the unit by said
delivering mechanism: mechanism acting pre-
paratory to the action of the bobbin delivering
mechanism upon a winding unit and comprising

a detector of failure of the supply of thread of :

the winding unit, mechanism responsive to such
detection for changing the supply, and mecha-
nism for positioning the leading end of a new
supply thread in position for engagement by a
new winding bobbin to be furnished by the bob-
bin delivering mechanism.

13. In a winding machine including a plurality
of traveling winding units and automatic wind-
ing bobbin delivering mechanism past which the
winding units travel, the machine being con-
structed to permit winding from the same supply
of thread on g winding unit onto the successive
winding bobbins delivered to the unit by said
delivering mechanism: mechanism acting pre-
paratory to the action of the bobbin delivering
mechanism upon a winding unit and comprising
a detector of failure of the supply of thread of
the winding unit, mechanism responsive to such
detection for changing the supply, and mechsa-
nism for positioning the leading end of g new
supply thread in position for engagement by 3
new winding bobbin to be furnished by the bob-
bin delivering mechanism.

14. A winding machine including means for

holding 2 winding bobbin, means for winding °

from a supply onto the bobbin, means for dis-
charging the wound bobbin from winding posi-
tion, means for furnishing a new bobbin to the
‘winding bobbin-holding means, thread-posi-
tioning means for moving the thread from the
old formerly unwinding supply into position for
engagement with the new bobbin for further
- winding from said supply, a detector responsive
to failure of thread of the supply, and mecha-
nism controlled by the detector for carrying
thread of a new supply into position for engage-
- ment with said thread-positioning means.

15. A winding machine including means for
- holding a winding bobbin, means for winding
- from a supply onto the bobbin, means for dis-
: charging the wound bobbin from winding posi-
" tion, means for furnishing a new bobbin to the
winding bobbin-holding means, means for posi-
" tioning the thread of the old formerly unwind-
- ingly supply in position for engagement with the
- new bobbin, a detector responsive to failure of
" thread of the supply, and mechanism controlled

by the detector for substituting a new supply -
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thread for a missing old thread in position for
engagement by the new bobbin. |

16. A winding machine including a bobbin-
holding center adapted to hold a winding bob-
bin, means for winding thread from g supply
onto the bobbin, means for discharging the
wound bobbin from said center, means for fur-
nishing a new bobbin to said center, means for
placing the old supply thread across said center
for engagement by the new bobbin, a detector
responsive to failure of thread of the supply,
mechanism controlled by the detector for sub-
stituting a new supply thread for g missing old
thread, across said center for engagement by the
new bobbin.

17. A winding machine including means for
holding a winding bobbin, a thread guide for dis-
tributing the thread on a winding bobbin, means
tor discharging a wound bobbin from winding
position, means for carrying the run of thread
extending past the thread guide into position for

-engagement by a new bobbin, a detector respon-

sive to failure of thread of the supply, and mech-
anism controlled by the detector for substitut-
Ing a new supply thread in place of the old supply
thread, in said thread guide, to permit said new
supply of thread to be carried into position for
engagement by a new bobbin.

. 18. A winding machine including a thread
guide having a progressive movement of its
range of traverse to wind a filling wound bob-
bin, means for discharging a wound bobbin from
winding position, means for carrying the run of
thread extending past the thread guide into po-
sition for engagement by the end of a new bob-
bin, a detector responsive to failure of thread
of the supply, and mechanism controlled by the
detector for substituting a new supply thread in
place of the old supply thread, in said thread
guide, to permit said new supply thread to be
carried into position for engagement by the end
of a new bobbin.

19. A winding machine including a plurality
of traveling winding units each adapted to wind
& thread from a supply onto a bobbin, and a
thread guide having a progressive movement of
its range of traverse from adjacent to the base
of the bobbin to adjacent to the tip of the bob-
bin to wind the thread onto the bobbin with a
filling wind, means operative at g place in the
travel of the winding units to discharge the bob-
bins from winding position while leaving the
threads of the supplies in engagement with the
thread guides, means for shifting the thread
guides of the successive units to g position adja-
cent to the position to be occupied by the base

~end of a new bobbin, for engagement of the

thread with the end of such new bobbin, a de-
tector responsive to failure of thread of the sup-
plies of the several winding units, and mechg-
nism controlled by the detector for substituting
a new supply thread in place of the old supply

thread, in the thread guide of the winding unit,

!;0 Dermit such new supply thread to be carried
Into position for engagement by the end of the

- new bobbin.

20. A winding machine including a, plurality

~of winding units each adapted to wind from g

70

- Supply onto a bobbin, a detector on each wind-

- Ing unit for detecting failure of thread of the

supply of that unit, the machine including means

~ Ior stopping winding on the winding units and,

as to those units on which the supply thread has

not failed, permitting the detectors to indicate
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the presence of such supply thread after such
stopping of winding, supply-changing mecha-
nism presented periodically to the several wind-
ing units after such stopping of winding, the
supply-changing mechanism including control
mechanism therefor actuable by the individual
detectors of the successive winding units to aveid
change of the supply in the event of presence of
available supply thread on the winding unit.
- 91. A winding machine including a plurality
of winding units each adapted to wind from a
supply onto a bobbin, a detector on each wind-
ing unit for detecting failure of thread of the
supply of that unit, the machine including means
for stopping winding on the winding unifts and,
as to those units on which the supply thread has
not failed, permitting the detectors to indicate
the presence of such supply thread after such
stopping of winding, supply-changing mecha-
nism and bobbin-changing mechanism each pre-
sented periodically to the several winding units
after such stopping of winding, the supply-
changing mechanism including control mecha-
nism “therefor actuable by the individual detec-
tors of the successive winding units to avoid
change of the supply in the event of presence
of. available supply thread on the winding unit
and said bobbin-changing: mechanism acfing in-
variably. to supply. 2 bobbin to each winding unit
irrespective of the operation or non-operatmn of
the supply-changing mechanism.

92 ' A winding. machine including means for
holding g winding bobbin, means for rotating the
bobbin to wind thereon from a thread supply,
means for discharging. a bobbin from winding
position, means for furnishing a new winding
bobbin to “said  holding means, a thread plow
adapted to move the thread from said supply
into position for engagement between said bob-
bin-holding means and a new bobbm supplied
thereto, and mechanism for: holding a, thread of
a new supply m posmon to be engaged by said
thread plow.

93. A’ winding machine including means for
holding a winding. bobbin, means for rotating the
bobbin to wind thereon from a thread subpply,
means for discharging a bobbin from Wmdmg
position, means for furnishing. a new Wmdmg
bobbin to. said holding. means, cooperating mem-

bers on opposite sides of the p031t10n of the wind-

ing bobbin for moving the thread from said sup-
ply into position for: engagement between sald
bobbin-holding means and the new bobbin sup-
plied thereto,” and mechanism for holding ‘a
thread. of a new.supply in pemtmn to be enﬂ'aged
hy said cooperating members.

'24. A winding machine including means for
holding a winding bobbin, means for rotating the
bohbin to wind thereon from & thread supply,
means for furnishing. a new winding bobbin to
said holding 'means, thread—p051t10n1ng means
adapted to position the thread from said supply
for engagement between said bobbin-holding

means and said new. bobbin furnished to the

bobbm holdmg means for further winding from
said supply, mechanism for carrying a thread. of
. 4 new.supply.into engagement with said thread-
pos1t10nmg means and means for holding the
end of such new ‘thread durmg eperatmn of. the
thread—pomtmnmg"I'faeans

25. A mndmg machine including means for
holdmg a ‘bobbin for winding, thread thereon

from the supply, 8, thread gulde for dlstrlbutmg
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of a new supply as yet unconnected to thread of
the bobbin to be wound, mechanism for placing a
portion of the thread of the new supply in the
thread guide while said leading end is so held,
and means for associating the thread which has
been placed in the thread gulde with a bobbm
for winding thereon.

- 26. A winding machine including a plurality
of winding units each including means for ro-
tatably supporting a winding bobbin and a
thread guide for distributing thread onto the
winding bobbin, mechanism cooperating succes-
sively with such winding units in succession to
place in the thread guide of the unit a new sup-
ply thread as yet unconnected to thread of the
bobbin to be wound, and mechanism cooperating
successively with the winding units fo associate
the thread which has been so placed in the thread
cuide with a bobbin for winding thereon.

- 97. A winding machine including a plurality
of winding unifs each including means for ro-
tatably supporting a winding bobbin and a
thread guide for distributing. thread onto the
winding bobbin, the thread guide having a pro-
oressive movement of its range of fraverse so as
to distribute the thread on the bobbin with the
filling wind, mechanism for positioning the thread
guides of the several winding units in a prede-
termined lccation upon completion of the wind-
ing ‘of a filling wound bobbin on the unit, mecha-
nism cooperating successively with the thread

guides of the several winding units to place In

the thread guide a new supply of thread as yet
unconnected to thread of the bobbin to be wound,
and mechanism cooperating successively with the
winding units to associate the thread which has
been so placed in the thread gmde W1th a bobbm
for winding thereon.

28. A winding. machine including a plurality
of traveling winding units. each including means
for rotatably supporting a winding bobbhin and
g thread guide for distributing thread onto the
winding bobbin, the thread guide having 'a pro-
gressive m,ev_ement of: its range of traverse so as
to distribute the thread on the bobbin with the
filling wind, mechanism for positioning the thread
guides. of- the several winding units in a prede-
termined location upon completion of the wind-
ing of. a filling wound bobbin on the unit, mecha-
nism cooperatmg successively with the thread
gu1des of the several wmdmg units to place in
the thread gmde a New. supply of thread as yet
uncennected to thread of the bobbm to be
wound and mechamsm coeperatmg successwely
with" the wmdmg umts to. associate the thread
Wh1ch has been “so placed in the thread gulde
WIth a bobbm fOl wmdmg thereon

29 In a wmdmg machme including a plural-
ity of tr avehng wmdmg unlts each mcludmg

means for rotatably supportmg ) Wmdmg bobbm

and a thread guide for dlstrlbutmg thread ento

the winding bobbin, mechamsm past, Wthh the
winding units travel and. adapted to act on the
traveling winding. units to’ place in the thread
guides new supply threads as yet unconnected
to threads of the bobkbins to be.wound, and mech-
anism acting on the threads after they have been

SO placed in the thread guides to associate the
threads w1th bebbms for winding thereon.

30, A Wmdmg machme including means for
heldlng a bobbm for. wmdmg thread- thereon
from the supply, a thread guide for. distr ibuting

the thread on the wmdmg bobbm supply—thl ead
holdmg means for. heldmg a leadmg end of

75 thread of a new supply, means for placing a por-
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tion of the thread of the new supply in the thread
guide while said leading end is so held, and
means for clamping against a new bobbin a por-
tion of the thread which has been placed in the
thread guide, to connect the thread with said
bobbin.

31. A winding machine including a plurality
of traveling winding units each including g
thread guide for distributing winding thread, a
hook past which the winding units move, said
hook being movable downwardly from a position
above the level of a thread guide of a winding
unit to pick up a new thread, and being movable
upwardly to above the thread guide to place the
thread in front of the thread guide of the trav-
eling unit, so that the traveling motion of the
winding unit brings the thread guide into en-
gagement with such new thread, and means for
releasing the new thread from the hook to the
thread guide. | |
- 32. A winding machine including a plurality
of traveling winding units each includineg s
thread guide for distributing winding thread, a
hook past which the winding units move, said

hook being movable upwardly to carry a loop of

a new thread above the level of an approaching
‘traveling thread guide, the thread guide having
an eye positioned so that the forward move-
‘ment of the thread guide with the traveling unit

causes said eye to receive one of two generally -

vertically extending runs of the loop of thread,
the thread guide having a further eye, and
means for causing the hook to release the thread
to such further eyve,

33. A winding machine including a plurality -

of traveling winding units each including a
thread guide for distributing the winding thread,
‘means for delivering supply packages of thread
to the traveling winding units. a holder for the
end of the thread of the delivered supply pack-
age, and means for placing, in front of the thread
guide of the traveling unit in position for recep-
tion thereby, a portion of the thread which ex-
tends between the delivered supply package and

‘said holder, for reception of the thread by said .

thread guide.

34. A winding machine including a plurality
~of traveling winding units each including g
thread guide for distributing the winding thread,
.the thread guide having an open eye opening
in the direction of travel of the winding unit,
means for delivering supply packages of thread
to the traveling winding units, a holder for the
~end of the thread of the delivered supply pack-

- age, and means for placing, in front of said open .

- eye of the thread guide of the traveling unit, g
- portion of the thread which extends between the
-delivered supply package and said holder, for
_reception of the thread by said thread guide. -

. 35. A winding machine including g plurality
- of traveling winding units each including a
- thread guide for distributing the winding thread,
. means for delivering supply packages of thread
to the traveling winding units, a holder for the

- end of the thread of the delivered supply pack-

- age, and means for placing, in front of the thread
_guide of the traveling unit, a portion of the
. thread which extends between the supply pack-
- age and said holder, for reception of the thread

. by said thread guide, said thread-placing means

. being movable to release said thread upon re-
. ception of the thread by the thread guide.

- 36. In a winding machine, the combination of
- & thread guide adapted to distribute the wind-

. Ing thread, a holder for the end of thread to be
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off, and means for tightening the thread
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wound; & hook movable into engagement with
the thread to be wound to form a loop of thread
In position to be cast off onto the thread guide,
means for casting off such loop onto the thread
guide, and means for clamping a portion of the
guide and
the held end, against the bobbin. - -

-+ 37, In a winding machine, the combination

of a thread guide adapted to distribute the wind-

Ing thread, said thread guide including two open
€eyes, a hook for placing the thread in the thread

guide, means for causing a relative motion be=

tween the hook and thread guide such as first

to form a loop of thread over the thread guide
and then to cast off the loop from the hook, said
eyes being adapted to receive the loop thus cast
during

the casting off. | SRR
38. In a winding machine the combination of

a thread guide adapted to distribute the winding
thread, said thread guide including two open
eyes, & hook for placing the thread in the thread
gulde, means for carrying the hook from below
to above the thread guide so as to form a loop
of thread over the thread guide, means for cast-

ing off the loop from the hook, said eyes being
adapted to receive the loop thus cast off, and
means for tightening the thread during the cast-

ing off. |
_39. A winding machine including a plurality of
winding units each adapted to wind thread onto

‘& winding bobbin and including a thread guide for

distributing the winding thread on the bobbin,
& holder for the ends of threads to be wound, a
hook movable into engagement with threads to
be wound by the various winding units to form
loops of such threads in position to be cast off
onto the thread guides of the winding units,
means for casting off such loops onto the thread
guides, and means for clamping a portion of each

‘thread, extending between the thread gulde and

the held end, against a bobbin.

40. A winding machine including a plurality
of winding units each adapted to wind thread
onto a winding bobbin and Including a thread
guide for distributing the winding thread on the

- bobbin, mechanism for delivering new supplies

of thread to the several winding units, a holder
for the ends of thread to be wound, a hook mov-
able into engagement with the new threads of
the various winding units to form loops of such

. threads in position to be cast off onto the thread

guides of the winding units, means for casting

off such loops onto the thread guldes, and means
for clamping a portion of each thread, extending

- between the thread guide and the held end,
~against a bobbin.

- 41. A winding machine
of traveling winding units
thread onto

including a plurality
each adapted to wind
8 winding bobbin and including a.
guide for distributing the winding thread
on the bobbin, a holder for the ends of thread to

- be wound, a hook past which the traveling units
- move, said hook being movable into engagement
_with the threads to be wound by the various
~ winding units to form lcops of such threads in

bosition to be cast off onto the thread guides

of the winding units, means for casting off such
loops onto the thread guides, and means for

‘clamping a portion of each thread, extending

between the thread guide and the held end,

- against a bobbin.

42. A winding machine including a. plurality
of traveling winding units each adapted to wind
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thread onto & winding bobbin and including &
thr ead gulde for dlstrlbutmg the winding thread
on the bobbin, mechanism for delivering new
supphes of thread to the several winding units,
a holder for the ends of thread to be wound, &
hook pest which the traveling units move, said
hook being movable into engagement with the
new threads of the various winding units to form
loops of such threads in position to be cast off
onto the thleed guldes of the winding umts,
means for cestmg off such loops onto the thread
guides, and means fer clamping a, portron of- each
thr ead, extendmg between the thread guide and
the held end, agamst a bobbm

43. A Wmdmg maehme meludmg g plurality of
--travehm, winding units and a magazine adaptied
to hold a plurahty of supply packages and dis-
charge such supply packages to winding umts as
the units travel past the magazine, & holder for
the ends ef thr eads of the supply peckeges of the
jmagazme said holder being arranged to hold the
end of thread of a peckaﬂ'e after discharge of the
-packege from the magazine to a winding umt
and a membel engageable with the run of thread
Lextendmg from the d1schalged supply package 1o
said holdel for ple,cmg 3 portmn of such thread
in advance of a part of the tr aveling unit for en-
| gagement thereby whlle the end of sueh run of
thread is held by said holder.

- 44. A winding machine including a plurality of
-travelmg wmdlng umts eech meludmg a thread
guide adapted to distribute the winding thread, a
magazine adapted to hold a plur ality of supply
packages and to dlschar ge such supply packages
to said winding units, a holder for the ends of
threa,de of the supply packages of the magazme
- said holder being erranﬂed to hold the end of
thread of a package after discharge of the pack-—
"age from the magazine {o the winding unit, and a
member enﬂageable Wlth the run of thread from
| such discharged supply packeﬂ'e to said holder for
moving the thread into a position in edvance of
the thread guide of a tr aveling wrndmg unit for
association with the thread guide of said winding
unit- while the end of such run of thread is held
by said holder.

45. A winding machine including a plurality of
wmdmg umts and a megezme adapted to hold a
plurality of supply packages and discharge such
- supply paekages to such winding units, the ma-
chine including means for causing a relatwe
traveling movement between the magazine and
. the wmdmg units so as to preeent the magazine
“to the successive units, a holder ior the ends of
threads of the supply packages of the. magazine,
sald holdel being arranged to hold the end of
thread of a package after discharge of the pack-
“age from the magazine to a winding unit, and a
member engaﬂeable with the run of thread eX-
tending from the dlschalged peckage to sald
holder for placing a por: tion of such thread in po-
sition to be engaged in the thread guide of the
wmdmg unit by such relative travelmg movement

46. A winding machine including a plurahty of

" tr avehng winding units each including a thread

guide adapted to distribute the thread, and a
magazine adapted to hold a plurahty of supply
packages and dlSChal ge such supply packages to
winding units as the units travel past the maga-
zine, a3 holder for the ends of thr eads of the
supply packages of the magazine, sald holder be-
_ing arranged to hold the end of thread of a pack-
age after discharge of the package from the
- magagine to a winding unii, and a member en-

gageable with the run of thread extending from
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the discharged supply package to said holder for
placing a portion of such thread in advance of the
thread guide of the t1 avelmg unit for engage-
ment thereby.

47. A winding maehine including a plurality of
traveling winding units each including a tension
device, and a magazine adapted to hold a plural-
ity of supply packages and discharge such supply
packagee to winding units as the units travel past
the magazine, g holder for the ends of threads of
the supply packages of the magazine, said holder
being arranged to hold the end of thread of a
package after discharge of the package from the
magazine to a winding unit, and a memper en-
gageable with the run of thread extending from
the discharged supply package to said holder for
placing a portion of such thread in advance of
the tension device 0f the traveling unit for en-
gagement thereby.

48. A winding machine including a plurality of
wingding units and a rotatable magazine adapted
to be associated periodically with the winding
units and adapted to hold a plurality of supply
packages and including means for discharging
such supply packages to the winding units, a
holder for the ends of threads of the supply pack-
ages of the magazine, said holder being arranged
to hold the end of thread of a package after dis-
charge of the package from the magazine to a
winding unit, and means for severing the thread
extending frem a discharged package to said
holder, the magazine having a step by step rotary
motion, an initial step of such roftary motion
rendering the discharging means operative to dis-
charge a package from the magazine and a fur-
ther step of such rotary motion rendering the sev-
ering means operative to sever the thread.

49, A winding machine including a plurality of
winding units and a rotatable magazine adapted
to be associated per 1odlea,11y with the winding
units and adapted to hold a plurality of supply
packages and including means for dlschargmg
such supply packages to the winding units, a
holder for the ends of threads of the supply pack-
ages of the magazine, said holder being arranged
to hold the end of thr ead of a package aftel dis-
charge of the package from the magazine {o a
winding unit, means for severing the thread ex-
tending from g discharged package to said holder,
the magazine having a step by step rotary mo-
tion, an initial step of such rotary motion render-
ing the discharging means eperatwe to discharge
a package from the magazine and a fur ther step
of such rotary motmn rendering the severing
means operative to sever the thread, a further
holder adapted to receive the thread between said
severing means and the mseharged peckege and
means for carrying the thread into position to be
engaged by said further holder In between the in-
ivial step and furthe1 step of 1otary motron of the
magazine,

00. A winding machine including means for ro-
tating a wmdmg bebbm and a thr ead guide for
distributing the winding thy ead on the bobbin,
means for placing in the thr ead guide a thread
extending from a supply, a suction conduit
adapted to hold the end portion of thread placed
in the thread guxde and means for moving the
thread guide away from the suetmn conduit and
toward the region to be OCCUDIEd by the base of
the next bobbin, the suction conduit being adapted

 to take up thread during such movement of the

75

- thread guide.

51. A winding machine including means for
rotating a winding bobbin and a thread guide
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for distributing the winding thread on the bobbin,
means for placing in the thread guide a thread
extending from a supply, a suction conduit
adapted to hold the end portion of thread placed
1 the thread guide, and a plow arranged to plow
a portion of the run of thread extending from
the thread guide to the suction conduit away from
the suction conduit and toward the region to be
occupied by the base of the next bobbhin to be
wound, the suction conduit being adapted to let
out thread as the thread is so plowed.

- d2. A winding machine includineg means for
rotating a winding bebbin and a thread guide for
distributing the winding thread on the bobbin,
means for placing in the thread guide a thread
extending from a supply, a suction conduit
adapted to hold the end portion of thread placed
in the thread guide, a plow arranged to plow a
portion of the run of thread extending from the
thread guide to the suction conduit away from
the suction conduit and toward the region to be

10

20

occupied by the base of the next bobbin to be

wound, the suction conduit being adapted to
let out thread as the thread is so plowed, and
means for moving the thread guide away from
the suction conduit and toward the region to be
occupied by the base of the next bobbin, the
suction conduit being adapted to take up thread
during such movement of the thread guide.

03. A winding machine including a plurality -

of winding units each including means for wind-
ing thread upon a bhobbin and a thread guide for
distributing the winding thread, a winding unit
tending mechanism, and means for causing rela-

tive traveling movement between the tending .

mechanism and the winding units to present the
tending mechanism successively to the several
unies, the tending mechanism including means
for placing threads in the thread guides of the
winding units, a suction conduit adapted to hold
the ends of threads so placed, and thread-vosi-
tioning mechanism acting to shift a portion of
the thread which extends from the thread guide
to the suction conduit in preparation for asso-
ciation of a new bobbin with the thread, the suc-
tion conduit extending in the direction of such
relative traveling movement and being longitu-
dinally slotted to permit relative travel of a held

40

thread with relation to said conduit during action _

of said thread-positioning mechanism.

- b4, A winding machine including a. plurality of
traveling winding units each including means for
winding thread upon a bobbin and thread guide
for distributing the winding thread, and a wind-
ing unit vending mechanism past which the sev-
eral units travel, the tending mechanism includ-
ing means for placing threads in the thread
guides of the winding unifts, a suction conduit
adapted to hold the ends of threads so placed,
and thread-positioning mechanism acting to shift
a portion of the thread extending from the thread
gulde to the suctfion conduit in preparation for
assoclation of a new bobbin with the thread, the
suction conduit extending in the directicn of
traveling movement of the units and being longi-
tudinally slotted to permit travel of a held thread
along sald conduit during action of said thread-
positioning mechanism.

pd. A winding machine comprising means for
winding thresad from a supply package onto g
winding bobbin including a rotatable center for
holding an end of such bkobbin, a suction conduit
for holding the end of thread of a supply package,
thread-posifioning mechanism engageable with
a portion of thread extending between the pack-
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age and suction conduit to carry such portmn
of thread into position to be engaged between said
center and a new winding bobbin delivered there-
to, and means for delivering such new winding
bobbm to said center in engagement with the so
positioned thread. |

96. A winding machine comprising means for
winding thread from a supply package onto a
winding bobbin including a rotatable center for
holding an end of such bobbin, a sucticn conduit
for holding the end of thread of a supply package,
thread-positioning mechanism ehgageable with a
portion of thread extending between the package
and suction conduit to carry such portion of
thread into position to be engaged between said
center and a new winding bobbin delivered there-
to, means for delivering such new winding bobbin
to said center in engagement with the so posi-
tioned thread, and means for severing, adjacent
to the new winding bobbin, the portion of thread
extending therefrom to the suction conduit fo
allow such portion to be carried away by the
suction conduit.

87. A winding machine including 2 plurality_ of

5 winding units each adapted to wind thread from

a supply package onto a winding bobhin and in-
cluding a center for holding an end of a wind-
ing bobbin, and winding unit tending mecha-
nism, there being relative traveling movement
between the winding units and the tending
mechanism so as to present the winding units
in succession to the tending mechanism, the tend-
ing mechanism including a suction conduit eX-
tending along such path of relative movement
for holding the ends of threads of supply pack-
ages and 'meanhs for delivering new winding
bobbins to said centers of the successive winding
units, and the machine including thread-posi-
tioning mechanism engageable with a portion of
thread extending bhetween a package and the suc-
tion conduit to carry such portion of thread
into position to be engaged between the center
of a winding unit and a new winding bobbin de-
livered thereto.

58. A winding machine including a. plurahty of

‘traveling winding units each adapted to wind

thread from a supply package onto a winding
bobbin and including a center for holding an
end of a winding bobbin, and winding unit tend-
ing mechanism, past which the winding units
fravel in succession, the tending mechahism in.-
cluding a suction conduit extending along such
path of relative movement for holding the ends
of threads of supply packages and means for
delivering new winding bobbins to said centers
0f the successive winding units, and the machine
including thread-positioning mechanism engage-
able with a portion of thread extending between
a package and the suction conduit to carry such
portion of thread into position to be engaged be-
tween the center of a winding unit and a new
winding bobbin delivered thereto.

29. A winding machine comprising in cgmbl-
nation means for rotatably holding a bobbin for
winding, means for automatically discharging a
wound bobbin from said bobbin~holding means,
a supply holder for holding a supply of thread to
be wound, means for delivering a new supply of
thread to said supply holder, a suction conduit
adapted to receive an end of the thread of the
new supply, means for automatically positioning
the thread of the new supply in position to be
held against a porfion of said bobbin-holding
means by a new bobbin subsequently supplied
thereto, and means for supplying a new bobbin
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to said bobbin-holding -means in contact with
the thread of the new supply.

60. A winding machine including a plurality
of winding units each including a holder for
rotatably holding a winding bobbin, a winding
unit tending mechanism, and means for causing
relative traveling movement between the tending
mechanism and the winding units to present the
tending mechanism successively to the several

units, the tending mechanism including means 1

for delivering new supplies of thread to the
winding units, means for delivering empty hob-
bins to the bobbin holders of the winding units,
means for positioning the thread of the new
supply in position to be engaged between the
bobbin holder of a winding unit and such empty
bobbin delivered to the winding unit, and a suc-
tion conduit adapted to hold the ends of threads
of the new supplies during operation of the

thread-positioning means, the suction conduif ¢

extending in the direction of such relative travel-
ing movement and being longitudinally slotted
to permit relative travel of a held thread with
relation to said conduit.

61. A winding machine including a plurality
of traveling winding units each including a
holder for rotatably holding a winding bobbin,
and a winding unit tending mechanism past
which the several units fravel, the tending mech-
anism including means for delivering new sup-
plies of thread to the winding units, means for
delivering empty bobbins to the bobbin holders
of the winding units, means for positioning the
thread of the new supply in position to be en-
gaged between the bobbin holder of a winding
unit and such empty bobbin delivered to the
winding unit, and a suction conduit adapted to
hold the ends of threads of the new supplies
during operation of the thread-positioning means,
the suction conduit extending in the direction
of traveling movement of the units and being
longitudinally slotted to permit travel of a held
thread along said conduit.

62. A winding machine including a  plurality
of winding units each adapted to wind onto a
bobbin {from a supply, supply-changing mecha-
nism presented periodically to the winding units
in succession, said supply-changing mechanism
including supply delivering mechanism adapted
to deliver a new supply to the winding unit and
thread-placing mechanism adapted to place the
thread of the new supply in the thread guide
of the winding unit, a friction clutch constantly
tending to drive the supply-changing mecha-
nism, latch means normally latching the supply-
changing mechanism against operation, and
- means for releasing said latch means to permit
a, single cycle of operation of the supply-changing
mechanism upon presentation of the supply-
changing mechanism fo a winding unit.

63. A winding machine including a plurality
of winding units each adapted to wind onto a
bobhin from a supply, supply-changing mecha-
nism presented periodically to the winding units
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in succession, said supply-changing mechanism
including supply delivering mechanism adapted
to deliver a new supply to the winding unit and
thread-placing mechanism adapted to place the
thread of the new supply in the thread guide
of the winding unit, a friction clutch constantly
tending to drive the supply-changing mecha-
nism, latch means normally latching the supply-
changing mechanism against operation, means
for detecting failure of the threads of the sup-
plies of the several winding units, and means for
releasing said latch means in the event of pres-
entation of the supply-changing mechanism to
a winding unit having failure of its supply

i thread.

64. A winding machine including a plurality
of winding units each adapted to wind thread
onto a bobbin and each including a holder for a
supply of thread to be wound and a detector en-
gageable with the winding thread and movabie
into a detecting position in the event of failure
of the supply thread, the machine including
mechanism controlled by the detectors of the
several winding units for delivering fresh supply

. packages of thread to said holders of those wind-

ing units whose detectors have moved into de-
teeting position, and mechanism for associating
the threads of fresh supply packages delivered
to winding units with bobbins for winding the
threads on such bobbins.

65. A winding machine including a plurality
of winding units each adapted to wind thread
onto a hobbin and each including a holder for
a supply of thread to be wound and a detector
engageable with the winding thread and movable
into a detecting position in the event of failure
of the supply thread, the machine including
mechanism controlled by the detectors of the
several winding units for delivering fresh supply
packages of thread to said holders of those wind-
ing units whose detectors have moved into de-
tecting position, mechanism for associating the
threads of fresh supply packages delivered to
winding units with bobbins for winding the
threads on such bhobbins, and mechanism for
automatically moving the detectors of individual
winding units into engagement with the threads
of such fresh supply packages.

WINTHROP L. PERRY.
SAMUEL: .. ABBOTT,

Ezxecutor under the will of Edward J. Abboti, de-
- ceased.
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