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1

This invention relates to textile mechanism
and more particularly to such mechanism involv-
ing handling of bobbins of thread or yarn to be
unwound.

One of the principal objects of the invention is
to provide improved mechanism for automatical-
1y delivering fresh supply bobbins to thread-using
devices, such as winding units, and automatically
associating the thread of such newly delivered
bobbins  with thread-withdrawing mechanism,
The invention aims to accomplish these results
with bobbins in the condition. in which bobbins
are furnished by the spinning operation, the ends
of threads of such bobbins not having been found
and the bobbins themselves being in a mixed-up
mass.

Many of the features of the present invention
are of general applicability to textile machines
which withdraw thread from bobbins and in which
it may be desired to provide for automatic de-
livery of supply bobbins and automatic associa-
tion of the leading ends of threads of the new
bobbins with the mechanism which withdraws
thread from the bobbins. The invention is par-

ticularly adapted-to automatic winding, and w111'

be so explained in this specification. -

While many advances have been made in which
automatic handling of bobbins and the automatic
tending of such thread-using machines as wind-
ing machines, the usual practices in the textile
industry require certain manual operations in
the use of bobbins of the kind customarily pro-
duced by spinning machines.

It will be understood that thread or yarn first

exists as such in the spinning machine where it

receives a sufficient twist to enable it to with-
stand tension and where it is' wound on a bobbin.

The great bulk of spinning machines rotate the
winding bobbin on a spindle located inside a ring,
which ring serves as a guide for a traveler through
which the spinning yarn ig led on ifs way to the
rotating bobbin. - The necessary distribution of
the thread on the bobbin is obtained by relative

movement of the ring :and bobbin, and cus-

tomarily the last wound portion of the main body

of thread is the upper.or tip portion of the bob~ =

bin.

Removal of the bobbin from its spindle usually
involves lowering the spinning ring to or below
the base of the bobbin, producing an open spiral
of thread on the.outside of the main wound body
of thread, often followed by winding a few addi-
tional turns of thread around the base. of the

_bobbin below the main wound body of thread be-
fore rotation of the spindle and bobbin are
stopped. The spindle and bobbin then heing
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stopped, the operative quickly pulls the fuil bob-
bin up off the spindle, looping one or more turns
of the thread about the spindle, and then breaks
off the thread between the spindle and the re-
moved full bobbin. A new empty bobbin is then
placed on the spindle. When the spindle is then
started the portion of thread extending between
the traveler and spindle is then guided onto the
bobbin and the operation continues until this
bobbin is then complete.

The wound thread on such a bobbin usually
has two ends twisted together or entangled.
From the interior of the wound body of thread
there extends a tail porticn which is the part of
thread that was initially contacted with the origi-
nal empty bobbin. On the exterior of the wound
body of thread is the open spiral and fréquently
around the base of the bobbin are a few addi-
tional turns, as referred to above. Both of the
ends of thread of the bobbin have twist, and
they tend to rotate and twist together, so that
the bobbin has no single free end of thread. Un-
der these conditions the last wound end of thread
of the bobbin from the spinning machine is not
available for simple lifting from the surface of
the body of wound thread and unwinding there-
from. The cperation of finding and freeing these
last ‘wound ends manually requires considerable
dexterity.

Moreover the hobbins produced by spinning ma-
chines are customarily thrown into a box at the
time they are removed from the spindles by the
operative, and so the usual batch of bobbins from
a spinning machine is a mixed-up mass.

In an automatic winding machine having a
magazine for holding reserve supply bobhins and
provision for holding their ends of thread sepa-
rate, and employing an operative to attend to
feeding bobbins to such magazine, the operative
can take bobbins singly from such a mixed-up
mass and, guided by eye, manually seize and break
the exterior spiral and pull off some thread from
the bobbin, putting the puiled-off end of thread
into the thread-end holding means and putting
the bobbin into the magazine, right-end-to, all
the same quick operation. An: automatic wind-
ing machine having many of the features of U.
S. Patent No. 2,177,763 is .extensively used and
receives bobbins by this method. Although .this
method of furnishing supply bobbins is thus ex-
tensively used, it has the disadvantage of reguir-
ing the operator to give close attention fo the
magazine, and so when her attention is required
elsewhere about the machine, the magazine wﬂl
soon exhaust.

Although end- finding mechamsms for bobbms
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are known, the complexity of dealing with bobbins
in the condition in which they are customarily
supplied by spinning machines is so great that
bobbins in this condition are manually fed as
outlined above. The practical necessity for feed-
ing bobbins and handling their threads manually
at the magazine results in the capability of the
machine to use the thread of the bobbins being
limited by the rate at which the operative can per-
form the necessary manual operations at the
magazine. 'The invention aims to avoid this
limitation on the capacity of thread-using ma-
chines, such as automatic winding machines, and
aims to free the operative from the need for close
attention to the magazine and allow practically
all of her time to be available for general super-
vision of the running machine.

An advantage of the invention resides in the
greater rate at which bobbins can be supplied
by the present invention as compared to the
usual manual handling. A further advantage
resides in the ability of a machine of this in-
vention to maintain on hand a larger supply of
bobbins than can be conveniently reached or
handled by 2 human operative.

A preferred advantageous feature of the in-
vention involves the automatic dejivery of full
bobbins, with their ends of thread as yet un-
found, to such winding units as reguire new
bobbins, and the automatic finding of the ends
of threads of such newly delivered hebbins and
also the ends of threads of partly exhausted
bobbins on the several winding units, so as to
render all operations of finding ends completely
automatic and to concentrate these operations
in mechanism that operates upon bobbing which
are on the several individual units.

The preferred form of machine has provision
for rotating a supply bobbin on each unit of the
machine to facilitate finding its end of thread
both in case the bobbin on the unit is a nswly
delivered bobbin and in case the bobbin on the
unit is a bobbin that has been partially exhausted
by unwinding and of which the end of thread
has broken.

Without any manual finding of ends the bob-
bins can be automatically placed in the unit and
automatically unwound to exhaustion. Thus the
bobbins can flow from a mixed mass of bobhins
to all of the individual units of the machine
entirely automatically, and as reguired by ex-
haustion of the bobbins of each individual unit.
With this system of operation, applied to the
rewinding of thread frem bobbins into larger
bpackages, in the interval hetween delivery of
a new bobbin to a unit of the machine and
beginning of unwinding of the newly delivered
bobbin, it is assured that the wound package
on the unit contains the thread of a definite
whole number of bobbins. This renders it easy
to remove wound packages from the various
units of the machine in a definite uniform con~
dition as to yarn content.

Other objects of the invention and featurss
of advantage will be apparent from this speci-
fication and its drawings wherein the invention
is explained, by way of example and in its pre-
ferred form, as applied to automatic winding.

In its preferred form as illustrated in this ap-
plication, the invention is embodied in s mul-
tiple unit automatic winding machine, and por-
tions of the mechanism of the winding machine
are utilized in preparation of the new bobbins
for unwinding, Thus bobbins in the condition
in which they are supplied by spinning machines,
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and with their ends of threads not yet freed or
found, are automatically placed cn the bhobbin
holders of the individual winding units and there
operated on by mechanism that frees the leading
ends of their threads and associates these with
the threads of the winding bobbins of the re-
spective winding units.

Alsp in the preferred forms of the invention,
delivery of the new bobbins to the bobhin holders
of the winding units is determined by the condi-
tion of the old bokbins last subjected to unwind-
ing, the condition of exhaustion or non-exhaus-
tion of an old bobbin defermining whether or
not a new bobbin will be automatically delivered
to the winding unit. Portions of the thread-
handling mechanism which operate on the
threads of newly supplied bobbins which may
be bobbins in the econdition furnished by spin-
ning machines, are adapted and combined with
other mechanism so as to operate also on the
threads of those partly exhausted bobbins that
are not replaced by new bobbins.

In the accompanying drawings:

Fig. 1 is a side elevation of an end portion
of the track of the winding machine, the delivery
portion of the bobbin-supplying mechanism
(partially broken away), and the end-finding
and uniting mechanism;

Fig. 2 is a plan view of the apparatus of Fig. 1;

Fig. 3 is a right end view partly in vertical
section through the track of the winding ma-
chine showing the apparatus of Figs. 1 and 2;

Fig. 4 is a left end view of the winding ma-
chine and end-finding and uniting mechanism
of Figs. 1, 2 and 3, the bobbin-supplying mech-
anism being omitted from this figure;

Fig. b is a side elevation of the bobbin hopper
of the bobbin-supplying mechanism, this bobhin
hopper lying to the left of the portion of the
bobbin-supplying mechanism shown in PBig. 1;

Fig. 6 is a plan view of the apparatus of Fig. 5;

Fig. 7 is a vertical secticnal view taken on the
line 7—17 of Fig. 5;

Fig. 8 is a side elevation of a portion of the
track of the winding machine, on a larger scale
than Fig. 1, showing two of the traveling winding
units;

Fig, 9 is a fragmentary vertical sectional view
taken from the right of Fig. 1, showing bokbin
feeling and doffing mechanism;

Fig, 10 is a view similar to Fig. 9 showing the
bobbin doffing mechanism as displaced out of
operative position by contact of the bobbin
feeler with a non-exhausted bobbin on the wind-

3 ing unit;

Fig. 11 is a fragmentary view in plan showing
the hobbin feeling and dofiing mechanism as en-
countered by an exhausted bobbin, the iniiial
position of the hobbin as it encounters the bobbin
feeler being shown in full lines, and a subsequent
position of the bobbin as it is in the act of being
doffed being shown in broken lines;

Fig. 12 is g view similar to Fig. 11 showing the
bobbin feeling and doffing mechanism as en-
countered by a bobbin carrying a substantial
amount of thread;

Tig. 13 is a fragmentary detail view from the
same point of view as Fig. 1 showing the lower
portion of the bobbin-delivering chute;

Fig. 14 is a left side view of the apparatus
of Fig. 13 showing also an empty bobbin peg of
a passing winding unit;

Fig. 15 is a view generally similar to Pig. 14
but omitting certain structure, showing the lower



2,675,971

5

-portion of the chute as encountering a passing
winding unit carrying a bobbin;

Fig. 168 is a fragmentary horizontal sectional
view taken on the line {6—I6 of Fig. 15;

Fig. 17 is a wiring diagram showing various of
the electrieal controls of the machine;

Fig. 18 is a view from the same point of view
as Fig. 3, showing the bobbin-delivering chute
and a portion of a passing winding unit which
has received a new bobbkin from the lowermost
gate of the chute;

Fig. 19 is a fragmentary view of an upper por-

tion of the chute, showing the uppermost gate

and a mercury switch controlled thereby;

Fig. 20 is a view similar to Fig. 18 showing the
lower portion. of the chube, the bottom gate be-
ing closed and empty, the next to the bottom gate
being in the act of discharging & hobbin 0 the
bottom gate, and a winding unit having an empty
hobhin peg traveling awsy from the observer and
about to engage the hottom portion of the chute;

Fig. 21 is a perspective view of a portion of the
chute at the region of the next to the bottom
gate and of a control mechanism therefor;

Tigs. 22, 23 and 24 are diagrams showing suc-~
cessive positions of portions of the control mecha-
-nism for the next to the bottom gate;

Fig, 25'is a view from the same point of view
as Fig. 18, showing the second and third gates
from the bottom of the chute and the interlock-
ing connections therebetween;

Fig. 26 is a detail sectional view taken on the
line 26—28 of Fiz. 25, showing the third gate
from the bottom as locked in a hobbin-retaining
position;

Fig. 27 is a view similar to Fig. 26 showing the
same gate unlocked;

Fig. 28 is a view similar to Figs. 26 and 27
showing the locking parts in a position 1nterme-
diate to those of Pigs. 26 and 2T,

Fig. 29 is a view from the same point of view
as Fig 18 showing the bobbin-delivering chute at
a slightly later point in its cycle of operation,
the bottom gate now holding a bobbin, the sec-
ond from the bottom gate being empty and about
to receive a bobbin which is passing through the
third from the bottom gate, and the top gate
having received a bobbin;

Fig. 30 is a view similar to Fig. 29 showing the
second from the bottom gate holding a hobbin,

the third from the bottom gate being empty and

locked so that it can retain a bobbin, and the
top gate discharging a bobbin to the third from
the bottom gate;

Fig. 31 is a view similar to F1g< 29 and 30 show-

6

taken from the left side of a winding unit show-

ing a bobbin, in vertical section, in its normal

" position on its bobbin-holding peg on a wind-
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ing the bottom gate retaining a bobbin which

has been discharged to it by the second from

the bottom  gate, the second from the bottom

gate being empty, and the third from the bottom
gate being empty and unlocked so that a bobbin
passing through the top gate-can pass freely
through such third gate to such second gate;

Fig. 32 is a side
section-of an assemblage of four bobbin-rotating
. _devices, the left or fourth one of the bobbin-ro-
tating devices being shown in:vertical section;

Fig. 33 is a diagrammatic view from theleft
of Fg. 32 partly in vertical section and with some
parts omitted, showing the fourth hobbin-rotat-
ing device engaging the hobbin holder of a pass-
ing winding unit;

Fig. 34 is a view partly in vertical sectlon on a
larger scale than Fig. 33, showing the rotatable
“bobbin holder of a winding unit;

Fig. 35 is a fragmentary diagrammatic view

elevation partly -in vertical -

60

65

75.

ing unit;

Fig. 35 is a view similar to Fig. 35 showing the
bobbin aligned with the axis of the bobbin-
holding peg during rotation of the bobbin.

PFig. 36 is a left side elevation showing the ro-
tatable bohbin holder of the winding unit engag-

ing a hobbin rotating device of the machine and

showing a thread-engaging hook engaging an
outer spiral of thread on the bobbin; this figure
also diagrammatically shows a bobbin of yarn
having an outer spiral and having its leading end
of thread twisted with an inner tail portion of
thread, as is often the case when bobbins are
delivered from a spinning machine;

Fig. 36 is a side elevation of a bobbin showing
the leading end of thread not only twisted with
an inner tail portion of thread but also first
wrapped several times around the base of the
bobbin, as also frequently occurs;

Fig. 360 is a fragmentary view of the thread-

engaging hook taken from above and parallel
to the supporting arm for such hook;

Fig, 36¢ is a view similar to Fig, 36 but taken
at right angles thereto.

Figs. 37 and 38 are diagrammatic views in
the nature of a front elevation and a plan view
partly in horizontal section, respectively, show-
ing two positions of the bobbin of Fig. 36 and
corresponding positions of the thread-engaging
hook, Fig. 38 also showing an additional third
position of the hook;

Figs, 37* and 382 are diagrams in the nature
of g front elevation, and an upper end view,
respectively, showing the bobbin in positions in-
termediate the two positions of Fig. 37 and show-
ing corresponding positions of the hook;

Fig. 39 is a diagremamatic view partly in plan
and partly in horizontal section showing three
positions of thread cutting and clamping and
conveying mechanism, and operating mechanism
therefor;

Tig. 40 is a sectional view through the cutiing
and clamping blades of the mechanism of Fig. 39
showing these closed;

Pig. 41 is a fragmentary elevation of the cutting
and clamping blades of the mechanism of Fig. 39;

Pig. 42 is a plan view of the suction conduit
and nozzle for the leading ends of threads of
the bobhins, the cap being omitted from the fop
of this conduit;

Fig. 48 is o detailed view of the suction con-
duit of Fig. 42, as viewed from the left of Fig. 1;

Fig. 44 is a sectional view on the hne &4-—44
of Fig. 43;

Fig. 45 is g view taken from the right of Fig. 1
showing the suction nozzle for the leading ends of
threads of bobhkins, the suction nozzle for the
tail end portions of fhreads of bobbins and cer-
tain associated parts;

Big. 48 is a plan view showing a Wmdlng unit,
the suction nozzle for the leading ends of threads
of bobbins, the suction nozzle for the tail end
portions of threads of bobbins, a portion of the

-suction conduit for found threads cf packages,
and thread-uniting mechanism;

Fig. 47 is an elevation taken from the inside of
the machine looking out, that is eprosite in point

“of view to F'ig. 1, showing the suction nozzles and

the portions of suction conduit and thread-
uniting mechanism of Fig. 46, and also indicating
the pésitions of the four bobbin-rotating devices;

Fig..48 is g fragmentary view, from the right
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side of Fig. 47, showing actuating and controlling
mechanism for the thread-uniting mechanism;

Fig. 49 is g fragmentary view from the left of
Fig. 47, partly in vertical section and partly
broken away, showing one of the bobbin-rotating
‘devices, a bobbkin on ifs holder on a passing wind-
ing unit, and the suction nozzle for the tail end
portions of threads;

Fig. 50 is a view partly in vertical section and
with many parts removed, taken from the left
of Fig. 1, showing a winding unit and the third
bobbin-rotating device, and showing the threads
from the package and bobbin of the winding unit
as engaged In the thread-uniting knotter;

Fig. 51 is a view similar to Fig. 50 showing the
same winding unit as having progressed to the
fourth bokbin-rotating device, the threads of the
bobbin and package having been united; and

Fig, 52 is a diagrammatic view partly in plan
and partly in horizontal section showing a por-
tion of a passing winding unit engaging an elec-
trical switch to initiate operation of the knotter.

The invention is shown in the drawings as ap-
plied to a multiple unit winding machine of the
type in which mechanism is periodically associ-
ated with the various winding units to unite a
supply of thread o the end of thread of the wind-
ing package. More particularly the preferred
embodiment of the invention includes a plurality
of winding units brought into association with
such uniting means by travel of the winding units
in a procession past the uniting means, and in-
cludes numercus features of certain prior United
States patents hereinafter mentioned. ’

The winding machine as in Patent No. 2,177,763
may include upper and lower guide rails 28, 21
constituting an endless track along which a
plurality of winding units 22 are conveyed by an
endless chain 23 to which the units are flexibly
connected. In the present application the units
are avranged to travel clockwise around the ma-
chine as viewed in plan. Thread from a supply
bobbin B passes upwardly through suitable guides
and a tension device 38 and slub catcher 31 and
thence, during winding, through a suitable re-
ciprocating traverse eye 83 and thence onto a
guiding package P. In normal winding package
P rests on and moves along one of two rotary
tractor rolls 49 and is thus rotated in a winding
direction as it travels. Upon breakage or ex-
haustion of the thread of an individual unit, the
package of that unit is automaticsally lifted from
the fractor roll to the elevated position shown
for the left unit of Fig, 8 by any suitable package
lifting mechanism such as that of Patent No.
2,135,485, Also those traveling packages of which
the supply thread is not broken or exhausted are
similarly automatically lifted to an elevated posi~
tion upon reaching the portion of the apparatus
shown in Fig. 1, so as to approach the automatic
tending mechanism of the machine in an inactive
non-winding condition.

The illustrated machine includes package end-
finding mechanism of the general construction of
that of Patent No. 2,177,763 and containing the
improvements of Patents Nos. 2,238,923 and
2,309,085, This package end-finding mechanism
includes an unwinding tractor roil Iii (Fig. 2)
in prolongation of a winding tractor roll 40, and
& suction nozzle 142 (Fig. 4) located adjacent to
the unwinding roll i1{ and communicating with
a curved suction tube 128 which bridges the path
of the winding units and terminates in a suction
box 76. A slot {8 (Figs. 1 and 2) extends from
‘the mouth of the suction nozzle {12 along the
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inner portion of the curbed suction tube 108 to
the suction box 76.

A package P of the passing unit is automatically
lowered onto the unwinding roll {11! by package-
lowering mechanism such as that of Patent No.
2,135,485, On roll {i{, the package P rotates in
the unwinding direction and delivers its end of
thread to the suction nozzle {12 from whence the
end of thread travels through the curved suction
tube 198 to suction box 76. The package P is
then automatically lifted again to its inactive
elevated position, and if necessary can be braked
to stop its rotation.

The slot 13 permits a portion of the thus
found thread to extend in a more direct path
from the package P to the end of slot {i3 and
so enter into thread unifting mechanism, pref-
erably a knotter, indicated at 122, Pig. 4. The
package passes around the curved end of the
machine in its elevated position. Upon reach-
ing the other tractor roll 49, the package is au-
tomatically lowered again onto that roll for fur-
ther winding rotation.

The mechanism for finding the end of thread
of the package and conveying this thread to the
knotter, outlined above and described more fully
in certain of the aforesaid patents, has relieved
the operative of much arduous labor in tending
machines of this type, has enabled the thread-
uniting operation to be performed more rapidly
than when end finding and tying were done by
hand, and has enabled the winding units to be
moved past the operative’s station much faster
than in the case of manually tended machines.
However such mechanism has not been utilized
to its fullest advantage because of the nearly
continuous work required of the operative in keep-
ing the machine properly supplied with fresh
bobbins, properly arranged, and with their
thread ends found, to replace the continually
exhausting supply bobbins of the winding units.

A preferred form of mechanism of the pres-
ent invention includes a hopper for a mixed mass
of bobbins, mechanism for removing bobbins
from the mixed mass in the hopper, mechanism
for arranging the bobbins in orderly formation
and for delivering the bobbins singly and right
end into & magazine, herein shown as a chute,
from which the bobbins are delivered automati-
cally, as required, to the individual units of the
machine,

The bobbkin hopper indicated generally at 151
in Figs. 2, 5 and 6 is preferably of a size to hold
several hundred, or if need be, several thousand,
bobbins of yarn which have been doffed from
spinning spindles and which are received in the
bobbin hopper in an unarranged state.

Referring to Fig. 6, the hopper may include
vertical frame members {52, {53, {54 and {55
and sheet metal vertical walls {56, {57, 153 and
159. The bobbins may be dumped into this hop-
per from the top by means of a power lift box
or other elevating and dumping means.

The bottem {§! of the hopper, which is ele-
vated above the floor, slopes downwardly to a
depressed portion {63 (Figs. 5 and 7) which un-
derlies the upper run of a conveyor belt {85.
As shown in Fig. 5, the belt (65 runs on two pul~
leys 161 and {68, the pulley 187 being beneath
the hopper and the depressed bottom 163 of the
hopper being suitably cut away to admit the up-
per portion of the pulley 187 and the entering
belt 165. As shown in Fig. 7, the wall 157 of the
hopper is cut away at {79 to form an exit for
bobbins carried by the upper run of the belt {65.
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- As indicated above, a very large number of

bobbins can be held by the hopper. . An inclined
shield 172, Tig. 17, extending the length of the
hopper above the conveyor belt sustains the
weight of the large body. of bobbins above the
conveyor, preventing this weight from bearing
oh the conveyor. The slope of this shield. 1712 de-

flects bobbins to the side of the belt, breaking up:

jams of the bobbins, and prevents the flow of
bobbins to the conveyor belt from being shut off

by tendency of a deep mass of bobbins to form-

brldges immediately over the conveyor helt.

- A motor 175 acts through.a helt drive 1786 and
reduction gearing {77 to drive the pulley 163 and
belt 165. Means are provided for controlling the
motor in such manner as to provide o controiled
flow of bobbins from the hopper, as hereinaiter
described. : '

The bobbins delivered by the conveyor. helt
165 are confined by vertical walls 180 (one of
which is removed in.Figs. 1 and 5) .at the right
end of which an endless conveyor I81.is located.
Conveyor 181 includes spaced endless.chains 182
running on: two. sprockets. 183, with cross.pieces
184 interconnecting the e¢hains and carrying slats

185, each of a width slightly less than the overall

length of & bobbin. .. The conveyor {8i.is mounted
in.inclined angle pieces 188 which are connected
by backing plates 186 angd 194 lying beneath.the
upper run of the conveyor. . ... .

At the bottom of the conveyor Iai the ba,ck-
ing piece. 194 and inclined. plates.{93, 484 and
195 (Pig. 2) form & pit-or hopper inte which the
bobbins fall from the belt 163, such hopper he-
ing much smaller than the.large hopper 15 and
being intended'to hold .only a very few bobbins.at
any:one {ime and.te present these to the inclined
conveyor 48{.-

A gate 200 is. pwoted at 20! (Flg 1) and. nor-
mally icloses .an opening at the bottom .of the pit
through which the conveyor slats 185 are adapted
to move upwardly in.entering the pit. . Gate 289

is provided with an inelinged portion 262 adapted.

to. be swung to opan the gate by contact with a
passing slat i85, entry of.the slat into.the pit
then permitting the gate to swing .to.closed po-
sition. Thus the opening at the bottom -of the
pit is always closed, either by the. gate or by a
slag, and the bobbins are. 'unable to slide inta or
through this opening. .

It will be observed that the four STdeS of the
pit.diverge upwardly from the slat-receiving hot-
tom, so that bobbins. cannot be jammed by the
conveyor against the sides of the pit. -
._Mechanism for conitrolling the horizontal con-
veyor ‘belt 165, so as.to . maintain only a few bob-
bins in the pit, may include a pivotal ‘mounting
184s for the inclined plate {94 (Fig. 1) and a
switch 208 having an.actuating crank-arm 2082
which is spring-pressed upwardly against the piv-
oted .plate 188. . The presence of a desired small
number of bobbins oh. the plate 194 slightly de-
presses plate 194 which acts through the switch
crank-arm 2082 to open the switch 228.
shown in the wiring diagram of Fig. 17, sw1tch
208 controls the motor 175, so that-opening the
switeh 208 de-energizes the motor 175 and stops
the action of the herizontal -conveyor belt {65.
When the pit- becomes nearly empty, the plate
194 is raised slightly by the switch crank-arm
2082, and the switch 208- accordingly closes, en-
ergizing the motor 175 and driving the conveyor
belt {85 until the presence of a few bobbins on
the plate " 194 ‘again ‘causes the motor 115 to be
~ deenergized. - The pivoted plate 194 and switch~
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ing mechanism just described constitute one ex-
ample of various types of defecting mechanism
that can be employed to start the conveyor belb
{65 when bobbing are required in the pit and to
stop the conveyor belt when a desired small
number -of bobbins are present in the pit.

_Maintaining only a- few bobhins in the pit
“vmds undue tumbling of the bobbins by the in-
clined conveyor {8} and consequent entanglement
of the threads of different bobbins. Maintaining
only-a few hobbing in the pit also facilitates pick~
ing-up -0of hobbins by the slats of the conveyor
181, reduces the frequency of a slat failing to
pick. up g bobbin, and reduces the opporfunity
for a slat to pick up more than a single bobbin.

It will be understood that it is not essential
and is not contemplated that each slat of the
conveyor will always pick up a bobbin each time
it passes through the pit, and hence the bopbins
carried by the bobbin elevating mechanism are
not necessarily regularly spaced. The detecfor
mechanism Gescribed above will however .insure
that any lack of bobbins in the pit will imme-
diately bring about a replenishment by causing
the horizontal conveyor (8% to deliver several
pobbins from the hopper.

Part way up the bobbin-elevating conveyor a
swinging plate 2i0 is pivetally mounted at 2t
(Figs. 1 and 3) so as to swing under the influence
of :a spring 28 through the upper run of the
conveyor between the backing plates 90 and i94.
Swinging plate 218 includes an inclined portion
2{2 adapted to strike any bobbin carried by the
conveyor excepbing a bobbin lying horizontally
directly upon & slat {85. In particular, the in-
clined portion 212 of the swinging plate strikes
and knocks off any bobhin which is standing
upon its end, and strikes and knocks off any bob-
bin that is lying on top of another ‘bobbin being
cairied upwardly by a slat 185. Fach cross biece
{84 of the conveyor is adapted to engage the
swinging plate 210 and prevent the plate from
striking and knocking .off any single bobbm lying
horizontally on a slat 185.

An extension 213 of the swmgmg plate 2|0
by a passing cross piece 184 of the conveyor, _and
then upon release of this extension by that cross
piece, allows the plate to swing out to the posi-
tion of Fig. 1 and dislodge any surplus or ‘mis-
placed bobbings on the next successive slat,

At the upper end of the bobbin elevating -con-
veyor, side guide plates 215 converge until these
side guide plates are distant only shghtly ‘more
than the overall length of the.bobbin, so- as to
engage the bobbins at one end or the other and
center them on the conveyor. At the top of the
conveyor, as the slats {85 pass over the upper
sprocket 183, the bobbins roll off. the-slats onto
downwardly sloping. spaced rails 228.. The two
rails 22§ are spaced summently far apart to re=
ceive the wound yarn portion of the bobbins be-
fween them, the tip portion of the bobbin restmg
on one or the other of the rails.depending upon
the direction in. which. the particular. bobbin
faces, and the base portion of the hobbin . resting
on the cpposite rail.

The bobhin elevating conveyor is dnven by an
elect*‘m motor 224 which acts through a belt 228
and reduction gearing 22T connected to the top
sprocket 188. As will be subsequently described,
means are provided for controlling the motor 224
50 as to cause the bobbin elevating” conveyor” to
deliver a bobbin to the rails 220 whenever g bob-
bin chute, subsequently . descubed can accommo-
date a further bobbin,
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A funnel 222 having a centrally located mouth

223 is located between the rails 228, and a bobbin
chute indicated generally at 225 (Fig. 1) is located
to receive bobbins from the mouth 223 of the fun-
nel 222.

The downwardly inclined rails 220 are adapted
to deliver all of the bobbins downwardly into the
funnel 222 and bobbin chute 225 with the base
portion of each bobbin lowermost regardless of
the directions in which the base and tip portions
of the various individual bobbins extend while on
the bobbin elevating conveyor and on the rails
2208, Bobbins are generally constructed with their
base portions somewhat larger in diameter than
their tip portions. Thus as a bobbin rolls down
the slightly inclined rails 229, its base portion wiil
move faster than its tip portion and will accord-
ingly roll off its rail 220 and start down into the
funnel 222 while the tip portion of the same bob-
bin is still held by its rail 220. Thus the base
portion of each bobbin is started down through
the mouth 223 and into the bkobbin chute 225
before the tip portion of the same bobbin, with
the result that each bobkbin in the chute has its
base directed dowawardly. 'The discharge of bob-
bing by the rails 22§ is facilitated by arranging
the rails 229 so that as they slope downwardly
they also diverge slightly.

The operation of the chute in delivering bob-

bins to the passing winding units is preferably 2

controlled by the traveling movement of the
winding units past the chute and also by the
detected condition of the bobbing carried by the
winding units as they approach the automatic
tending mechanism. By this latter control, un-
necessary feeding of bobbins by the chute is
avoided and the bobbins are caused to remain on
their winding units until exhausted or nearly
exhausted.

Mechanism for detecting the condition of the
bobbins on the approaching units preferably in-
cludes feeler mechanism that feels each individ-
ual bobbin as the hobbin is held by a bobbin peg
on its traveling unit.

A yoke 240 pivoted at 241, 24{ to brackets 242
extending from the lower rail 21 is normally
held in the position of Fig. 8 by a counterweight
245, in position for an upper inclined portion
246 of the yoke to extend into the path of the
bobbins of the passing units and exert an upward
camming action to lift the bobbin upwardly from
its bobbin holding peg 247 as shown at the left
of Fig. 11, thus discharging the bobbin by allow-
ing it to fall from the winding unit.

A feeler 258, having spaced parallel arms 251,
252 is secured to a shaft 254 which is rotatable in
a sleeve 255 carried by a bracket 256 extending
from the yoke 240. The feeler 258 is yieldingly
urged to the position of Fig. 11 by a spring 257
(Figs. 9 and 10.) A stop pin 268, carried by an
arm 261 at the bottom of shaft 254, is adapted
to engage the bracket 256 to stop the feeler in
this position of Fig, 11.

Since the arms 25/, 252 of the fecler are spaced
far enough apart to receive an empty bobbin
between them, passage of an empty bobbin from
the right-hand position to the left-hand position
in Fig. 11 swings the feeler 258 idly about its
pivot, leaving the yoke 240 in its active or doffing
position in which its upper inclined portion 246
engages and lifts the bobbin from its peg 247 as
shown at the left on Fig. 11.

On the other hand, the two arms 251, 252 on
the feeler are sufficiently close to each other so
that when the longer arm 252 is engaged by a
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non-exhausted bobbin, as in Fig. 12, the shorter
arm 280 is swung into engagement with the
thread on the bobbin. The bhobbin then acts on
the shorter arm 251 to push the feeler outwardly,
which swings the yoke 249 outwardly away from
the bobbin path as shown in Fig. 12 and allows
the bobbin to pass without being engaged by in-
clined portion 248; accordingly the non-ex-
hausted bobbin is not removed from its peg.

As a consequence, only non-exhausted bobbins
are carried past the bobbin-feeding chute by the
traveling units, the bobbin pegs 247 of the re-
maining traveling units arriving empty at the
bobbin-feeding chute.

As shown in Fig. 1, the chute 225 is mounted
near its upper end on 2 bracket 270 which is held
by a vertical shaft 271 pivotally mounted in a
bearing 272, so that the upper end of the chute
can pivot beneath the funnel 222. The lower end
of the chute, as shown in Figs. 13 and 14 carries
bearing plates 289, 289 which are slidable on a
horizontal rod 28{ mounted upon a bracket 283
which is carried by a stationary vertical support
284. In being operated to discharge a bobbin,
the bottom end of the chute is slidable to the left
in Fig. 13 a short distance along the rod 281,
opening the gate mechanism, subsequently de-
scribed, to release a bobbin to a passing winding
unit. - A counterweight 290 operates through a
cord 291 to retain the chute normally in the posi-
tion of Fig. 13.

Movement of the chute to the left in Pig. 13
to discharge a bobbin is brought about by engage-
ment of a pin 369 on a passing winding unit with
a pin 301 best shown in Fig. 14.

Pin 30{ is carried by a depending strip 303,
Figs. 13 and 14, which is pivoted at its top on a
shaft 304 carried by the bearing plates 230, 283.
Strip 303 is yieldingly urged inwardly toward the
path of the winding units by a spring 385 so as
to project the pin 38i into the path of the passing
pins 380 of the winding units.

The lower end of strip 803 is constrained to an
arcuate motion as it is moved by a passing wind-
ing unit. As shown in Figs. 16 and 15 a link 307,
pivotally connected to a bracket 308 on strip 863,
has g sliding fit on a pin 309 carried by a sta-
tionary bracket 3i0. Thus, movement of the
strip 303 to the left in Fig. 13 by 2 passing wind-
ing unit retracts the pin 301 from the pin 3606
after a short distance of travel and allows the
strip 393 and chute 225 to be returned by the
counterweight to their position shown in Fig. 13.

When a passing unit carrying a non-exhausted
bobbin encounters the bobbin feeding chute as
shown in Fig. 15, a cam projection 842 on the strip
363 is engaged by the base of the bobbin and
pushes the strip 303 outwardly away from the
unit so that, as shown in Fig. 15, the pin 301 is
prevented from being engaged by the pin 366.
In this situation, strip 303 and chute 225 remain
in their inactive positions of Fig. 13 as a winding
unit passes, no bobbin being discharged by the
chute. .

The chute 225 which conveys bobbins from the
funnel 222 to the passing winding units pref-
erably has a generally V-shaped bottom adapted
to align the bobbins longitudinally and a plurality
of bobbin-detaining stops or gates adapted to re-~
tain the bobbins spaced apart endwise. 'The
chute is preferably, as shown, an open chute, as
distinguished from a closed tube, and this con-
struction coupled with the fact that the bobbins
in the chute are always kept separated endwise
substantially precludes any jamming of a bobbin
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in the chute even when bobbins of various sizes,
bobbins with pointed ends, and partly wound
bobbins, or bobbins having any combination of
these characteristics, are employed.

Although various numbers of stops for retain-
ing bobbins in the chute may be used, the pre-
ferred illustrated form of machine includes four
such stops, each in the form of a gate, and for
convenience these will be referred to as the
bottom gate, the second from the bottom or sec-
ond gate, the third from the bottom or third gate,
and the top gate.

The bottom gate 320, Fig. 14, is pivotally
mounted in an opening near the bottom of the
chute upon a shait 321 that extends across be-
tween the plates 286, 280. In its normal closed
position the gate 328 extends approximately at
right angles to the length of the chute, engaging
and supporting the base of a bobbin a short dis-
tance above the path of the hobbin pegs 247 of
the passing winding units.

A tail portion 3282 of the gate 328 extends out-
side the chute in general prolongation of the
gate, and in the normal inactive position of the
chute the tail portion 3292 extends beneath and
is held ¢own by a bracket 32§ (Figs. 13 and 14)
which extends from the previously -mentioned
stationary bracket 283.

A slight movement of the bobttom  portion of
the chute tc the left in Fig. 13.and toward the
observer in Fig. 14, as caused by the chute-actu-
atihg pin 381 being engaged by the pin 380 of
the passing unit, shifts the tail piece 2282 be-
yond the left end of bracket 328, whersupon the
tail piece can rise and the gate 320 can be opened
by the weight of its retained bobbin. The lower-
most bobbin in the chute is thus quickly dis-
charged by the gate 228, close to the bobbin peg
2471. The bottom portion of the chute is mean-
while moving with the winding unit to whieh it
is delivering the bobbin, so that the bobbin is
guided onto the peg. )

Upon discharge of the bobbkin by the gate 320,
the tail piece 3282, which is heavier than the
gate 320, returns the gate to closed position.

After the bebbin has beeh guided onto the peg,
the pin 301 is retracted out of engagement with
the pin 3088 of the unit, and the counterweight
290 quickly restores the lower portion of the
chute to the position of Fig. 13, with the fail
piece 320& again beneath the level of the
bracket 328 so that the gate is prevented from
opening. -

Thus the operation of the bottom gate 328 is
conditioned upon the chute encountering a wind-
ing unit which does not already carry & bobbin.
When such a winding unit, lacking s bobbin, is
encountered, the bottom gate opens quickly dur-
ing & short distance of travel of the chute with
the winding unit, and the chute then quickly re-
turns into position ite cooperate in similar man-
ner with the next succeeding winding suit which
does not already carry a hobbin.

The second gate cooperates with the bottom
gate to deliver a fresh bobbin to the bottom gate
after the latter has closed and before the bottom
gate can be openad by the next succeeding wind-
ing unit and, as will hereinafter appear, the sec-
ond gate also cooperates with the gates which
are located akbove it to initiate passage of bobbins
through these several gates, in spaced relation
and in time to insure that the second gate will
hold a bobbin at each time at which it may be
opened in timed relation to the opening of the
bottom gate.
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Preparatory to explanation of the preferred
construction of interrelated bobbin stops con-
trolling bobbins in the chute, it may be explained
that detection of absence of a bobbin at a stop
(for instance the second gate) controls the un-
locking of the next preceding stop (for instance
the third gate). While in broader aspects of the
invention, it is not essential that the gate itself
shall constitute the detector element for detect-
ing absence of a bobbin at such gate, the mecha-
nism is simplified and made more certain in op-
eration by such preferred feature of construc-
tion. With this in view, such gate is preferably
mounted so as to swing not only from a bobbin-
holding position to a bobbin-discharging posi-
tion, but also for swinging movement in the op-
posite direction to an empty position, which
movement to an empty position or presence of
the zate in empty position is indicative of ab-
sence of a bobbin at the gate and so constitutes
the gate itself as a detector of such absence of &
bobbin.

The second gate 340, Figs. 18 and 21, is fas-
tened to a transverse shaft 341 extending across
the chute in position for the gate 248 normaily
to lie well above the tip end of a bobbin held by
the bottom gate 328. A hub 243 fast on the shafé
241 has inteeral therewith a holding arm 345 and
hub 343 also serves as a crank arm to hold and
operate a reciprocating latch rod 3471.

The weight of a bobbin resting against gate
350 normally holds the gate in the position of
Fig. 18.

A plate 351 carried at the upper end of rod 284
carries two holding bleocks 854 and 338§, the lower
faces of which are adapted to engage the hold-
ing arm $845. Holding block 354 is pivotally
mounted on plate 25f at 258, and when en-
gaged from beneath by the holding arm 345 as
shown in Fig. 21 is held against holding block
255. During movement of the chute with a trav-
eling winding unit, the holding arm 345 engages
first the bottom of holding block 384, Fig. 21.and
then the bhottom of holding block 335, during
which time the holding arm 348 is resirained to
hold the gate 348 closed. At nearly the end of
the return movement of the chute, the helding
arm 245 strikes the left end portion of the hold-
ing block 254, as shown in Fig. 23, and tilts this
hiock slightly about its pivot 356. As the pivoted
holding block 354 separates from the stationary
holding block 355, the holding arm 345 rises in
between these blocks as shown in Fig. 24. Such
rise of the holding arm 345 allows gate 240 to
be opened by the bobkin pressing against it, andg
allows this hobbin to be discharged down the
chute to the then closed bottom gate 328, Upon
discharge of the bobbin by the gate 346, and
in the absence of a bobbkin at this gate, hold-
ing arm 8245 drops down hetween and beneath
the holding blocks 884 and 885, carrying the gate
340 to a position as shown in Fig. 35 in which it
extends geross the chute but lies above its bob-
bin-holding position. This position of the gate
may be referred to as its empty position. When
2 bobbin is subsequently delivered to gale 348
from above, the gate is moved by the bobbin to
its bobbin-holding position of Iigs. 18 and 21
but cannot move farther to discharge such hob-
bin until a subsequent cyclic movement of the
chute.

As indicated above, the second from the boi-
tom bobbin step, that is gate 348, initiates the
flow of bobbins through preceding bobbin stops,
that is gates 3402 and 348>, o



2,675,971

15

The third gate and the top gate indicated re-
spectively at 3462 and 248° are similar to the sec-
ond gate and are mounted on shafts 34{2 and
344v which carry hubs 3432 and 343b as shown
in Fig. 18.

Latch rod 347, which as explained above is
operated by the hub 342 of the second gate, ex~
tends through a slotted bracket 360 (Figs. 18 and
25) and in the closed position in which the sec-
ond gate is shown in Fig. 18, the upper end of
latch rod 347 extends far enough up the chute
s0 as to be able to overlie the outer end of a hold-
ing arm 345* on the hub 343* of the third gate
as shown in Fig, 18.

The latch rod 347 is pivoted on the hub 343
of the second gate at such an angular position
that counterclockwise movement of the hub 843
in discharging s bobbin from the second gate,
as in Fig. 20, will shift the latch rod 347 still
farther toward the hub 2432 of the third gate and
so increase the extent of overlap of the latch rod
347 and the holding arm 3452 of the third gate.

Swinging of the second gate 340 to its empty
position of Figs. 25 and 29, upon discharge of a
bobbin thereby, retracts the latch rod 347 beyond
the end of the holding rod 3452 of the third gate,
leaving this holding rod free to be raised and
leaving the third gate free to be opened by the
influence of a bobbin, either then or later engag-
ing such third gate 3482, When the third gate

- discharges the bobhin to the second gate, the
force of the bobbin against the second gate re-
stores the second gate to its position of Fig. 18,
again projecting the latch rod 347 into position
to engage the holding arm 3452 of the third gate.

As shown in Figs. 26, 27 and 28, the holding rod
34562 of the third gate has its outer end portion
cut away on a bevel so as to enable this holding
arm to force the latch rod 3471 laterally out of its
way as the holding arm 345* swings downwardly
after the third gate has discharged a bobbin. A
hair spring 861 is adapted to restore the latch rod
347 after such lateral displacement, so that the
latch rod again overlies the holding arm 3452,

It will thus be observed that the second and
third gates and their connecting mechanism co-
operate to latch the third gate in holding position
in case the second gate receives a bobbin, and to
cause the third gate to be unlatched, so that it
is free to permit passage of a bobbin, at the times
when the second gate is empty but in position
to detain a bobbin. :

The fourth or top gate 348 is similar to the
third gate 3462 and is controlled by the third
gate by latching means identical with those by
which the second gate controls the third gate and
indicated by similar reference characters.

The shait 8410 of the top gate in addition car-
ries a mercury switch 370 (Fig. 19) which tilts
with the gate and is open in all but the empty
idle positicn of the top gate and is closed in that
position. When the top gate assumes this empty
idle position, as in Fig. 18, due to absence of a
bobbin after discharge of a bobbin, the mercury
switch 378 thus closes. As indicated in the wir-
ing diagram of Fig. 17, the mercury switch 370
is in the circuit of the motor 224 which operates
the hobbin elevating conveyor, and is also in the
circuit of a solenoid 371 which when energized
will remove a spring-pressed brake 372 from a
brake drum 373 on the shaft of the motor 224.
Thus when the mercury switch 378 is closed, the
brake is removed from the motor and the motor
is operated to operate the bobbin elevating con-
veyor until the top gate is engaged by a bobbin
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newly fed to it by the bobbin elevating conveyor.

If, after it has discharged a bobbin, either the
second gate or the third gate fails o receive a
new bobbin and assumes its empty position, the
one or more gates above such gate become un-
latched, in succession if there are more than one.

In the case in which the top gate lacks a bobbin
and initiates action of the bobbin elevating con-
veyor, and before the top gate is again supplied
with a new bobbin, the second gate for instance
becomes empty, then with both the third and top
gates unlaiched, the bobbin next supplied to the
chute will pass freely through the unlatched top
and third gates, as in Fig. 31, and will then be
halted by the second gate. The next bobbin, as
in Fig. 30, will then pass freely through the un-
latched top gate and will then be halted by the
third gate as shown in Fig. 18. The next bobbin
will be halted by the then latched top gate, as
shown in Fig, 19, with the result of holding the
mercury switch open and permitéing no further
operation of the bobbin elevating conveyor {81!
until the top gate next discharges its bobbin and
swings back to idle empty position.

Reviewing the manner of flow of the bobbins
to the individual units of the machine, it will be
observed that the bobbin-feeding chute 225 de-
livers bobbins to the individual units of the ma-
chine as called for by these individual units, each
unit that lacks a bobbin receiving a bobbin from
the chute. The chute is adapted to maintain a
reserve supply of bobbins, in orderly arrange-
ment and in spaced relation. ‘The bobbin-elevat-
ing conveyor 184 is adapted to fill up the chute,
and the chute can then deliver several bobbins to
passing units even though the supply of bobbins
delivered by the conveyor {81 may become irregu-
lar. In the chute 225 the entering bobbinsg close
ranks forwardly, filling the space defined by the
second from the bottom gate, then the space de-
fined by the third from the bottom gate, and
finally the space defined by the top gate, where-
upon retention of a bobbin by the top gate stops
the conveyor (8f{. The conveyor {8! thus de-
livers bobbins to the chute as called for by deple-
tion of the reserve supply of kobbins held in the
chute.

The conveyor belt {85 removes bobbing from
the mixed mass in the hopper {51 and delivers
these bobbins to the pit or smaller hopper at the
base of the conveyor 181 as called for by deple-
tion of a small reserve of bobbins at that point
by the action of the conveyor (81,

Upon leaving the region of the chute, each
winding unit carries a bobbin, either an old but
unexhausted bobbin or a new bobbin which has
been supplied by the chute, and in preparation
for starting winding on each unit, the bobbin of
each unit is subjected to a number of operaticns
which involve rotation of-the bobbin.

As shown in Fig. 34 the bobbin peg 247 near
the bottom of a winding unit is surrounded by a
rotatable hub 389 having a tapered bobbin-en-
gaging portion 381 adapted to enter into the hole
at the bottom of the hobbin and center the hot-
tom of the bobbin, the weight of the bobbin driv-
ing the bobbin into snug fit with the tapered por~
tion 381 notwithstanding differences in size of
the holes of various bobbing, In normal winding
the hub 383 and the bobbin carried thereby do
not rotate, but the hub and its bobbin can be
rotated in either direction by bobbin-rotating
mechanism subsequently described.

The bobbin-holding peg 247 is small enough in
diameter to fit loosely within the interior cavity
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(Fig. 35) of. various: sizes of bobbins. The peg
2471 and the tapered rotatable bobbin-engaging
portion 381 have their axis inclined at an angle
such that when the base of the bobbin is centered
by. the tapered portion 38{ and the top of the
bobbin .leans by gravity to the right against the
upper portion of the peg, as shown in Fig. 35, the
axis of the bobbin is pointed toward the yarn-
engaging. surface indicated at 382 to which the
unwinding yarn runs.from the bobbin.

Preparatory to rotation of the bobbin, the tip
portion of the bobbin is brought into contact with

a.guide rod 495, subseguently further deseribed,.

which displaces the top of the hebbin to the left
to .the position. of Fig. 252, aligning:the axis of
the bobbin with the axis of the peg 247 and ta-
pered portion.38i. The bobbin can then ke ro-
tated at high speed without departing from align-
ment. with its peg .and the tapered portion 38i,
and without likelihocd of its being thrown off
during rotation.

The illustrated machine herein described em-
ploys four steps or stages of rotation of the bob-
.bins on their winding units, each of which steps
or stages cooperates in preparation of the bobhins
for unwinding, and it is preferred to employ each
of these steps or stages of rotation. However
individual benefits.result from each such step or
stage of rotation and the:machine does not neces-
sarily require the four such steps or stages that
are present in the preferred form of machine.

The illustrated -machine includes four cork-
surfaced friction.drive wheels 385, 386, 387 and
388, Figs. 1, 2, 32 and 47, engageable with the ro-
tatable bobbin hubs 386 of the traveling winding
units. The friction drive: wheels are shown as
receiving. their driving power through a set of
connections :which include an.internal gear 3%
on: the chain-driving sprocket of the machine,
Fig. 4, a pinion 391, vertical shaft 392, cooperat-
ing bevel gears:393 and 394, shaft 395, cooperating
bevel. gears ‘396 :and 3971 and a horizontal shaft
398 (Figs. 4 and 1). Stub. shafts 400 correspond-
ing -to .the respective friction. drive  wheels. are
mounted in anti-friction bearings 481, 462 and
connected by bevel gearing o the horizontal shaft
398; each such stub-shaft 400 extending. slightly
above the top of a gear casing 485 in which the
above described gearing is mounted.

Hollow sleeves. 407, above the respective shafts
490, are mounted on shafts 409 which are adapted
to.rock in bearing blocks 4{0. Each friction drive
wheel is carried at the upper end of a shaft 412
which.is rotatably mounted in anti-friction bear-
ings 418 in the upper end of sleeve 497 and which
abuts at its lower end the corresponding shaft
400 and is flexibly connected to that shaft 400 by
a coil. spring 415 .

As 5 result.of this construction, while the ma-
chine is in operation, each friction drive wheel
385 to0 388 inclusive is constantly driven. The
several friction drive wheels extend into the path
of the passing rotatable hubs 380 of the winding
units: and may be displaced outwardly as they are
contacted by these hubs, each sleeve 467-and each
friction drive wheel being moved outwardly or
to- the right. in Fig. 33 as a rotatable hub 38¢
passes. by. ~ A.spring 420 urges each sleeve 497
inwardly into the.path of the passing hubs 380,
each sleeve 407 normally. coming to rest against
a horizontal stop rod 421 as shown in Pig. 33.

Referring to the arrows showing the directions
of rotation of the friction .drive wheels 385, 386,
387 and 388 in Fig. 32,.it ‘will ‘be seen that the
friction-drive wheel 386 rotates in one direction
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which' corresponds to a clockwise rotation as
viewed in plan, and other friction drive wheels
385; 3871 and 388 rotate in the opposite direction
which corresponds to a counterclockwise rotation
as viewed in plan.

Bobbins produced by spinning machines are
normally wound right-hand, and the machine is
shown as arranged to accommodate such bobbins.
Thus the first, third and fourth friction drive
wheels 385, 387 and 288 rotate the bobbin in the
direction in which it was wound on the spinning
machine, or in a direction to wind its thread onto
the bobbin, and the second friction drive wheel
86 rotates each bhobhin in the opposite or un-
winding direction. The effects of these several
rotations of the bobbin will be explained in detail,
in their order. It may be mentioned here that
the first rotation, in a winding direction, facili-
tates the freeing of an end of thread of a newly
supplied bobbin, the second rotation, in an un-
winding: direction, facilitates delivery of thread
into the bobbin-thread suction nozzle, and. the
third and fourth. rotations, both in a winding di-
rection, tighten the thread, thus aiding in posi-
tioning. it for uniting and preventing slack in the
united thread. )

Many of the old bobbins that have not been-
exhausted during a trip. around the machine
will ‘have their thread extending.into the slub
cateher 3i and broken above the slub catcher
as in the left unit of Fig. 8, as a result of a slub
being caught in between the blades of the slub
catcher. The machine includes means for re-
moving such slubs from the slub catcher, cut-
ting. off ‘the part of the thread containing the
slub and aliowing the end of thread which is at-
tached to the bobbin to hang freely so that ii
can readily be engaged by the bobbkin end-find-
ing suction nozzle.

In the case of a newly fed bobbin however,
the outer or leading end of thread will usu-
ally be in the condition in which it was placed
by operation of the spinning machine, and this
is’ most typically in the form of an open spiral
425 wound down from the top of the bobbin to
or nearly to the base of the bobbin. Fig. 36
shows such open spiral 425 wound nearly to the
base of the bobbin and Fig, 36 shows the thread:
as wound in such open spiral extending all the-
way to the base portion of the bobbin and there
wrapped’ around the bobbin itself. The bobbin
also has an inner tail end of thread, indiecated
at 42§ in Fig. 36, and this inner tail'end usually
extends out from underneath the wound mass of
thread on the bobbin and has usually become
entangled or twisted in with the outer or-lead-
ing ‘end of thread neay the base of the bobbin as
shown diagrammatieally in Figs. 36 and 362, The
machine includes means for freeing the outer
end of thread of a new bobbin, so that it can be
dealt. with by the bobbin end-finding suction®
nozzle. :

In the illustrated machine the mechanisms for
freeing the leading end of thread, in -these
two situations of old and hew bobbhins, preferably
operate simultaneously and at ‘the same place,
so. that whichever type of bobbin is encountered;
o leading end of thread will be properly. free by
the time the bobbin encounters the suction end=
finding nozzle.

In the illustrated form the two end freeing
mechanisms are operated by a common:vertical
actuating shaft 427, Figs. 1, 2, 3, 38 and 39, ro-
tatably mounted in stationary brackets ‘429 and
430 (Fig, 3) which extend from the vertical sup-
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port 284. Shaft 427 is oscillated by a double
crank arm 431, Fig. 38, of which the inner end
is engaged by a roller 43{» on each passing wind-
ing unit as shown in Fig. 3, a link 432 and a
crank 833 secured to the bottom of the shaft
427, After passage of the winding unit through
a few inches of {ravel, the double crank 43§ dis-
engages the winding unit, and the shaft 427 and
asscciated parts are returned by means of a
spring 435.

An arm 44% (Fig. 39), fastened on the actuat-
ing shaft #£27, carries a thread-cutting and
clamping bill indicated generally at £41 includ-
ing a blade 442 pivoted at 443 to the arm 443
and operating between the arm 448 and a lower
blade 484. A spring 4442 urges lower blade 444
against pivoted blade 442 and pivoted blade 442
against arm 4468, Pivoted blades 442 is connected
by a link 44§ to the stationary bracket 428. In
the normal inactive position of the arm 440 and
bill 441, shown in full lines in Fig. 39, the blade
442 lies open in position to receive the thread
on the approaching winding unit below the ten-
sion disks 28. Rotation of the shaft 427 swings

the arm 448in a counterclockwise direction :

as viewed in Fig. 39, whereupon the relative
movement between link 446 and arm 448 closes
the movable blade 442, cutting the thread be-
tween blade #42 and lower blade 444 because

blade 442 is sharpened to a cutting edge where 30

it bears against lower blade 444 (Fig. 40), and
clamping the thread between blade 442 and arm
248 because these parts are not sharpened where
they bear against each other. The portion of
thread initially extending down from the cut-
ting and clamping bill to the bobbin is, follow-
ing such cutting, no longer held by the bill but
ig free to fall and then be drawn in by the suc-
tion nozzle 476 subsequently deseribed. The end
portion of thread initially extending from the
bill up to the slub catcher is however held
clamped between blade £42 and arm 440 of the
bill. Further rotation of the arm 448 and travel
of the winding unit draws this clamped portion
of thread out from between the tension disks
and then draws this portion of thread and its
slub out from the slub catcher. Continued ro-
tation of the arm 440 carries this end portion of
thread and its slub near to the entrance 456 of
a suction tube 431 which extends into the
suction box 16. At or about the time this por-
tion of thread reaches the region of the opening
4586, the link 448 causes the thread-engaging
portion of movable blade 442 to clear the
thread-engaging part of the arm §49, thus re-
leasing this portion of thread and its slub so that
these are immediately sucked into the opening
4506. The arm 44¢ and its blades then return
to position to receive the next thread.

While the combined cutting and clamping bill
441 described above is preferred, in some situa-
tions the bill may be simplified so that it
amounts only to a hook acting to pull the thread
outwardly away from the winding unit, thus
pulling the slub from the siub catcher and the
thread from the tension device and allowing the
thread to fall into position to be taken by the
suction nozzle 470 subsequently described, with-
out cutting the thread. It will be understood
that when threads are tied by the knotter subse-
quently described, a short slub lying at the end

of the thread will be eliminated by the knotting

operation since the knotter cuts off the end por-
tions of the threads in tying the knot.
Referring to Figs. 36, 37 and 38, hook 455,
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carried by an arm 456 which is swung by the
shaft 427, engages with the surface of the bobbin
B on the winding unit at about the same time
that the thread at the slub catcher, if present,
is engaged by the bill 441 of Fig. 38. As the
bobbin approaches the hock 485, the bobbin-hold-
ing hub 380 is engaged by the first friction drive
wheel 385 and the bobbin begins to be rotated in
a winding direction as indicated at position I—I
in Fig. 37. If the bobbin is a newly supplied hob-
bin, this rotation brings the spiral 425 of thread
on the bobbin into the hook 455, the action of
the hook upon the spiral of thread taking place
between the positions indicated at I—I and
VI—VI of Figs. 37 and 38 and including the in-
termediatz positions of Figs. 37% and 382.

The hook is preferably mounted so as to press
lightly and yieldingly against the main body of
wound thread of the bobbin, in position for the
point of the hook to intervene between the main
body of thread and the outer spiral 425.

The hook is also preferably mounted so as to
shift its thread-engaging point lengthwise of
the bobbin during contact with the mass of
wound thread, but with such shift taking place
slowly enough so that the hook traces a spiral
of less pitch than the outer spiral of thread 425
s0 that this shifting movement of the hook does
not prevent it from engaging with and staying
in engagement with the spiral. Such lengthwise
shift of the hook prevents its point from re-
maining at a given circular convolution of the
thread of the main body of wound thread, and
prevents the point of the hook from digging into

5. such body.
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The hook 455 is formed of bent wire having a
portion 4852 (Figs. 38, 360 and 36¢) pivotally
mounted in a housing 4562 projecting from the
end of the arm 458. A plunger 4560 slidable
lengthwise in a bore in the arm 456 is yieldingly
urged by a spring 456°¢ against a portion 4550 of
the hook (Fig. 36°) to swing the hook around
the axis of its pivot portion 4552 until the por-
tion 435 engages against a stop surface 458 of
Fig. 36¢,

-Hook 455 is lightly and yieldingly held against
the main body portion of wound thread of the
bobbin as in position I—I of Tigs. 37 and 38
and can move outwardly toward the observer in
Figs. 37 and 372 as it is deflected by the passing
bobbin while the bobbin moves through position
IT—II of Figs. 372 and 382 to position IIT—III of
Figs. 378 and 38a.

The point of the hook 455 intervenes between
the outer spiral of thread 425 and the main body
of wound yarn at about position IT—II of Figs.
372 and 382 Outward swinging of the hook to
position ITI—IIY of Fig. 372 causes the hook to
move downwardly, due to the inclination of the
axis of the pivot 4552 which is best seen in Fig.
36, The hook thus moves downwardly in con-
tact with the body of wound thread on the bob-
bin, the path of the hook with relation to the
rotating bobbin being a spiral path of less pitch
than the outer spiral of thread 425, and thus al-
lowing thread to seat in the bottom of the hook.
The downward movement of the hook insures
that the point of the hook will not remain for
any appreciable length of time in contact with
any single circular convolution of the wound
thread of the bobbin and tend to dig into the
main body of thread.

From about position ITI—III of Fig. 372 on-
ward, the point of the heok is no longer in en-
gagement with the body of wound thread, and.
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as- the :bobbin continues to move past.the hook
to position IV—IV of Figs. 37= and 38%, the hook
returns to its original level.

As the bobbin approaches the position VI—VI
of Figzs. 37 and 38, hub 388 leaves contact with
the friction drive wheel 385 and rotation of the
bobbkin ceases. Just hefore the beobbin reachies
this position VI—VI, the double crank arm -431
is actuated by a.roller 43¢ of a passing winding
unit to rotate the shaft 427 and swing the arm
458 and hook 458 outwardly away from the bob-
bin, the hook reaching its broken line positions:
of "Figs. 37 and 38 at the position VI-—VI of
the bobbin.

Separation of the hook:and:the bobbin by this.
outward swinging removes the outer spiral of
thread from.entanglement with the tail portion,
either disentagling this leading end, . or :break-
ing it or the tail porticn with which it is .en-
tangled, and leaving the leading end. of thread
of the bobbin as indicated in position VI—VI of

Fig. 37, removed from the base portion of the

Yobbin. The hook 455 continues to swing:to:the
dot and dash line position of Fig. 38, insuring
that the hook is disengaged from the. freed lead-
ing end of thread. )

If ‘the outer spiral of ‘thread on the bobbin
has merely been:slightly entangled with the tail

portion 426 as in Fig. 36, the action of the hook

will in most cases merely pull the leading. end
of thread from the tail portion, but if the lead-
ing end of thread has been:wrapped several times
arountd. the base of the bobbin as. in PFig. 367,
the ‘action of the hook will most likely break
the outer spiral of thread 425 near the base of
the bobbin. Such breakage will also :usually
oceur in case the outer spiral of thread is badly
entangled with the tail portion. In each. such
case the .leading end of thread of. the bobbin
will. be freed from entanglement with the inner
end portion of thread of the bobbin and will be
removed. from the region of the hase, ready. for
reception: by the hobbin-thread suction conduit
subsequently described.

:Although the action of the hook has been. de-
scribed particularly in connection with freeing
an -end of thread. that lies in a.spiral and is
either twisted with a tail portion of thread-or
wrapped around the base of the bobbin or both,
the hook may act to prepare the leading end of
thread even though this leading end does not lie
in.any predetermined pattern on the outside of
the ‘bobbin and even though it is not twisted in
with the tail portion or wrapped around the base
of the bobbin. A leading end of thread lying
loosely on the outside of the bobbin will be sep-
arated. from. the bobbin when it is engaged by
the- hook, and an entanglement of the: leading
end of thread that may lie upon the bobbin in
an irregular formation will be broken when en-
gaged by the hook.  Thus although the hook is
peculiarly. adapted for treatment of bobbms hav-
ing exterior thread formaticns such as shown: m
Figs. 36 and 362, the hook, more broadly, i
adapted to distinguish between the convolutions
of. thread of the main wound body of thread
(these. being - substantially circular. and: tightly
Lound) on the one hand, and the leading end
portion of thread, on the other hand, and to-sep~
arate-such leading end pertion from-the convolu-

tions of thread of ‘the main wound- body: ahd

facilitate the leading end portion being taken in
by the suction conduit.

Th addition to its action in preparihg a leading
end of the main portion of the thread for recep-
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tion by the bobbin-thread end-finding nozzle, the
hook 455 is also useful in preparing the tail por-
tion of thread for action of tail-severing mech-
anism which is preferably included as subsequent-
ly described, by disrupting entangled connection
between the tail portion and the leading end of
the main length of thread of the bobbin. As indi-
cated, this disruption of entangled connection
may take the form of withdrawal of the leading
end portion, without breakage, from entangle-
ment with the tail, in which case the tail is left
hanging down -from the base. Also, dlsrup tion
of-the entangled connection between the'tail por-
tion and leading end of the main length occurs
even though the action of the hook may break
the thread either in the spirally wound portion or
farther down where this thread may be wound
around the base of the bobbin as in the bobbin

of Fig. 36% In this case of breaking-the thread,
a-new leading end of the main wound portion
of thiead is created by such breakage, and though
a-rémnant of the formerly leading end may still
be-entangled with the tail, the tail and such rem=-
nant-may together be acted on by the tail-sever-
ing mechanism, subsequently described, separate-
ly-from the leading end of thread.

The bobkin suction conduit indicated generally
at 450, Fig. 47, is of generaliy inverted J-shape
and mounted on the suction box-16 so as to re-
ceive- suction - therefrom. This suction conduit
is preferably -constructed in-three pertions. A
short portion 461 extends upwardly from: the suc~
tion box 16 and is fitted into a horizontal plate
452 Fig. 43. Another longer tube 482 extends
downwardly from the plate £§2, and as shown
in Fig. 4 is inclined inwardly toward the path
of the bobbins of the winding ynits. A cap 464
is- seated on the plate 852, causing the suction in
tube 681 to be communicated to the downwardly
extending tube-482.

As shown in Figs. 47, 42 and 44 the lower por-
tion of tube- 463 is provided with outwardly ex-
tending flanges 486 and £57 which define a nozzle
slot-219 between them. Slot-472 continues up-
ward to the top of tube 483 from which point it
merges into a slot 4702 in the plate 452 as shown
in Fig. 42. Slot-47162 in the plate 482 in turn
merges with a slot -478 in tube 46, and this
latter slot continues downwardly to and slightly
below the level at which thread is received into
the knotter- indicated generally at 122, Fig. 47.

The slot 410 at the bottom of tube 483 con-
stitutes a suction nozzle for receiving the thread
of the bobbin whether this thread has been cut
by the bill 444 or freed from the bobbin by the
hook- 455. This suction nozzle is lecated in align-
ment with the second friction drive wheel 386, as
indicated in Fig. 47, and at a height such that
the main full diameter portion of the suriace of
the wound thread of the bobbin is subject to
the suction of the nozzle, but the portion of the
bobbin adjacent to its base is -subject to little
or none of such suction. Thus whether the outer
end of thread of the bobbin has been freed, by
means of the cutting and clamping bill 441 as in
the case of an old partly unwound bobbin-or by
means of the hook 455 as in the case of a newly
supplied bobbin, such outer end of thread is
adapbed to be taken by the suction nozzle. Drive
wheel 386 rotates the bobbin guickly in an un-
winding direction, the free end of -thread thus
unwound being immediately drawn into the suc-
tion nozzle and proceeding through the connect-
ing slots. 470, 4762 and 476 A horizontal bar 485
and an inclined plate 496 carried thereby (Figs,
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45 and 46) prevent the bobbin thread from being
pulled off over the upper end of the bobbin and
cause the thread to unwind laterally from the
bobbin as the thread passes into the suction
nozzle, A guide wire 488, shown in Fig. 46 and
partly broken away in Fig. 47, extends down from
he plate 452 {o below the entrance for the thread
into the knotter and aids in directing the bobbin
thread into the knotter.

The wound end of thread of the package P is
carried into the knotter i22 of the suction con-
duit i98 as explained in Patent 2,177,763, A guide
wire 489, Figs. 46 and 47, may be provided to assist
in directing the package thread into the knotter.

Although the leading end of the bobhkin thread
which is drewn in through the suction nozzie
slot 470 travels along the connected series of slots
470> and 478», a following portion of the thread
extends in @ more direct path from the bobbin
to this end of thread which travels in the bobbin-
thread sucticn conduit, and the suction conduit
and guide wire 498 are so shaped as to guide this
portion of thread into the knotter 122. The series
of slots 470, 4702 and 478 thus constitute an exit
through which a portion of the thread can leave
the bobbin-thread suction conduit so as to ex-
tend in this more direct path which carries the
thread into the knotter.

In order to insure that the portion of thread
intended to enter the knotter shall with certainty
leave the suction conduit, and also shall seat
firmly in the knotter, the third friction drive
wheel 387 is preferably employed to engage and
rotate the rotatable bobbkin hub 380 of the travel-
ing unit after this hub has left the preceding
friction drive wheel 386. Drive wheel 381 is
adapted to rotate the hub 380 in a direction to
rotate the bobbin in a winding direction, the rod
455 guiding the thread onto the tip of the bobbin
as shown in Fig. 50. This draws the thread away
from the suction conduit, first, insuring that the
portion of thread that follows the end cof thread
into the suction conduit will leave the conduit
threugh its slot, and so extend into the proper
path to enter the knotter, and secondly, insuring
that the thread will tighten so as to seat properly
in the knotier. Provision for thus insuring the
departure of thread from the suction conduit en-
ables the suction conduit to be condensed into
a, short width, lengthwise of the machine, and
to carry the end of thread in a path which other-
wise might not permit proper departure of the
following portion of thread from the conduit,
that is, a nearly vertical path up the tube 4§83
followed by a nearly vertical path down the tube
£81. The shortening of the widthwise extent of
the suction conduit is advantageous in permitting
the mouth of the suction conduit to be near
enough to the knotter, lengthwise of the machine,
so that these devices need accommodate the
thread of only a single one of the closely spaced
traveling winding units at one time.

The principle of winding thread back onto a
bobbin or the like to draw a portion of the thread
from a suction conduit, or to tighten the thread,
or to aid in preparing the thread for uniting, is
herein shoewn as applied to the leading end of
the thread of the supply bobbin. The same prin-
ciple can also be similarly applied to a receiving
bobbin or package, such as one which is partly
wound and is to be further wound, and the trail-
ing end of thread of such receiving bobbin or
package.

In the particular machine illustrated, rotation
of the supply bobbin by drive wheel 387 in addi-
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tion to aiding in pesitioning the thread for unit-
ing also assists in the tail severing operation
which is preferably employed as subsequently
described.

With the thread which extends from the bobbin
and the thread which extends from the package
P both in the knotter 122, the knotter is then
actuated to tie these threads. The actuation of
the knotter is preferably timed, by mechanism
subsequently described, to tie the threads while
the bobbin hub 383 is temporarily inactive be-
tween the wheels 387 and 388.

The knotter §22 preferably operates according
to the principle described in Patent No. 1,965,023
ahd includes driving mechanism similar to that
described in Patent No. 2,146,713.

Thus the knotter bills and thread-closing
mechanism of the knotter are shown as driven
by a central shaft on which is fastened a plate
501, Fig. 48, in frictional contact with friction
material 562 which is fastened onto the cooper-
ating side face of a gear 582 freely rotatable on
the central shaft. Gear 803 is constantly driven
through a pinion 585, a gear 588 and a pinion 507
by a constantly rotating motor 588 (¥Figs. 46, 47
and 17). Plate 581 and the central knotter shaft
are held against rotation by engagement in a
notch of the plate by a latch 5i{ carried by an
arm 5§12 that is pivoted at 848 to the knotter
frame. A lifter rod 528, connected at its upper
end to the arm 512 and at its lower end toc the
armature 521 of a solenoid 522 (Fig. 17), is adapi-
ed fo lift the arm 52 ond release the latch 511
from the notch plate 58{ whenever the solenoid
522 is energized. Simultaneously with lfting of
the arm §i2, a thread-clamping element 5122
(Fig. 47), which counstitutes an angular extension
of arm 512, clamps the two threads which extend
into the knctter. Upon release of the latch §it
from the notch in plate 581, the central shaft of
the knotter makes one revolution, causing the
knotter to tie the knot. At the end of one revo-
lution of the plate 581, the solenoid then being
de-energized, the latch &i! again falls into the
notch of plate 581, detaining this plate against
further rotation, and simultaneously allowing the
clamping element 5i22 to release the now tied
threads.

The knotter is operated in timed relation with
its travel of the winding units by a switch 523,
Figs. 34, 52 and 17. A pin 528 extending down-
wardly from the winding unit engages a cam-
shaped switch actuating member 527, Fig. 52, car-
ried on the outer one of a pair of fiat springs 528,
forcing this spring inwardly. The two springs
528, 528 carry cooperating contact elements 523,
529 adapted to close an electrie circuit through
the springs 528 upon member 527 being pressed
inwardly.

As shown in the wiring diagram, Fig. 17, switch
525 is in series with solenoid 522, so as to ener-
gize the solenoid for an instant at the passage of
each winding unit and thus actuate the knotter.

As in the knotters of Patents 1,965,023 and
2,148,713, knotting of the two threads is accom-
panied by cutting off the tails of the knot, and as
in Patent No. 2,146,713 and Patent No. 2,177,752,
the cut-off knot tails are carried away into the
suction box 76.

Ubpon passing the knotting pesition, the bobbin
hub 280 reaches the fourth friction drive wheel
388 which rotates the hub 338 and bobbin B
slowly in a winding direction. This rotation
winds a portion of the thread which extends be-
tween the bobbin and package onto the bobbin,
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as indicated in Fig. 51, the rod 485 guiding this
thread onto the tip portion of the bobbin. In
this manner the slack is taken out of the thread
between the package and bobbin, minimizing the
formation of kinks in the thread and removing
any that may have already formed, and also
again tensioning the thread and drawing the
thread in between the disks of the fension device
30. Rotation of the bobbin by drive wheel 388
further assists in the tail-severing operation sub-
sequently described.

Reference has been made to the inner tail por-
tion 426 of thread which may originally have been
twisted or entangled with the leading end por-
tion of the outer spiral of thread. After the ac-
tion of the hook 445 the tail portion may be free
of any entanglement or may have twisted or en-
tangled therewith a remnant of the outer thread
broken off by action of the hook.

It is preferred to provide for severing this inner °

tail portion close to the hobbin, in preparation for
unwinding from the bobbin, so as to prevent any
po<51b1hty of this tail portion entangling with
the main unwinding thread. As shown in Figs.
45, 46, 47 and 49, the suction box 78 is provided
with o nozzle 503 projecling inwardly adjacent
to the path of the base portions of the passing
bobbins and there having a mount in the form of
a slot 504 extending along such path of travel,
the mouth being nearly horizontal but inclined
slightly to- the horizontal as shown in Fig, 47
so as to-search for tail portions of threads at the
base portiens of the passing bobbins.

A tail portion of thread at the base of a bobbin
is presented to slot 504 by rotation of the bobbin
by the drive wheels 387 and 388, and enters a
short distance into the nozzle 508, The suction
of nozzle 568 pulls out and straightens the tail

portion and quickly removes its twist back o the
point where the tail portion emerges from un-
der the main wound mass of thread of the bobbin.
The tail portion then quickly frays off close to the
wound mass of thread and its frayed fibers are
carried away into the suction box 75. In the

event that a remnant of the original leading end ¢

of thread of the bobhin has remained entangled
with the tail portion, such remnant can be drawn
in by the nozzle 563 along with the fail portion,
whereupon when the tail portion is frayed off
close to the wound mass, as just described, the
remnant, which may also fray, will also be carned
away into the suction box 76.

It will be ohserved that in the preferred form of
machine shown the tail portions of thread are

presented to the generally horizontal suction &

nozzle 503 by the same rotation of the bobbin
that is employed to wind the main body portion
of thread back toward the bobbin to tighien this
main body portion. Hewever this is not essential
in the broader aspects of the invention, and the
tail portions can be presented to tail-severing
mechanism independently of rotation of the bob-
bin caused by drive wheels 387 and 388.

10

15

40

26
the base of the bobbin when the bobbin is ro-
tated by the fast moving drive wheel 386. Ac-
cordingly subsequent rotation in a reverse direc-
tion at the tail-severing mozzle 503 is adapted
to pay out such wound tail portion as the fail
portion is acted on by suction at that nozzle.

In some cases it may be desirable to eliminate
the tail severing action and leave the tail por-
tions and any remnants entangled therewith
wound around the bases of the bobbins below the
main body of wound thread, in the condition in
which these portions are placed by the rotation
of the bobbin at drive wheel 385. In this event
the suction nozzlé 503 may be omitted so that
the wound tail pertions, ahd any. remnants en-
tangled therewith, are not drawn off but remain
wound on the bobhin bases.

Upon leaving the fourth drive wheel 388 of the
illustrated machine, the winding unit passes
around the end of the machine and upon reach-
ing the straisht course of track the package P
is lowered onto the rotating tractor roll 48 and
normal winding of the thread beings, as in the
machine of Patent No. 2,177,763.

I claim:

1. BRobbin-handling mechanism for textile ma-
chines comprising means for progressively ar-
ranging bobbins of an unarranged mass into a
systematic formation, a series of bobbin holders
adapted to hold bobbins as their threads are
used, means for successively delivering hobbins
from said formation to the bobbin holders, means
for rotating the bobbins around their axes as they
are held by said bobbin holders, and mesans en-
gageable with the surfaces of the wound hodies
of thread during such rotation fo free an end
of the thread thereof

2. A textile machme of the type including a
plurality of traveling winding units each adaped
to wind a thread from an unwinding supply mass
onto a winding package, the units successively
entering a winding zone in which such winding
takes place, means for supplying unwinding sup-
ply masses successively to the said units in ad-
vance of their entry into the winding zone, means
past which the winding units travel, arranged
to act successively on the newly supplied supply

- masses to find their ends after they have been

supplied to the winding units and in advance of
their initial entry into the winding zone, and
means for uniting the found end of the supply
mass to the thread of the package preparatory
to winding from the mass onto the package in the

winding zone.

3. A textile machine having therein a plurality
of travelmg winding units each including a hold-
er for a winding packave and a hoelder for an

" tnwinding supply mass, means adapted to act onn

80

If the tail portions of the bebbins are quite ’

short, the direction of rotation of the bobbin dur-
ing presentation of the tail portion to the tail-
severing nozzle may be immaterial. However in
the event that longer tails may be encountered,
then during presentation of the tail portion- to
the tail-severing nozzle, it is preferred that the
rotation of the bobbin (as here shown) shall he
in.a -direction opposite to the direction in which
it .has been rotated by the drive wheel 388 at the
‘bobbin~thread - suction nozzle. With a long tail
there is a tendency of the tail to wind up around

70
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the packages of the several units for finding the
ends of the packages, thread-uniting means
adapted to act on the found package end, and

“mechanisms, past which the winding units travel,
-operating in sequence and in advance cf the op-

eration of the uniting means upon the fovnd

- package end of g unit, for supply a fresh unwing-~

ing supply mass to its holder in the unit, then
finding the end of the newly supplied sup‘oly
mass, and then presenting such found end of the
uupply mass to the uniting means for union with
the found end of the package.

4, A multlple unit winding machzne having
+here1n a plurality of traveling winding units
each including a holder for an unwinding bobbin
and mesans for winding thread from said bobbin
onto a wmdmg packave means acting succes-
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sively on the several units to replace an ex-
hausted bobbin in said holder with a fresh bob-
bin, bobbin end-finding means past which the
winding units travel and acting upon the newly-
supplied fresh bobbins of the several units in
succession to find an end of thread thereon, and
means operating successively upon the found
threads of the several units for uniting such
found thread to the thread of the package.

5. A multiple unit winding machine having
therein o plurality of traveling winding units
each including a holder for an unwinding bobbhin
and means for winding thread from said bobbin
onto a winding package, feeler means adapted
to feel the body of thread on the bobbins of the
several successive units, bobbin-~-removing means
adapted to act successively on the several units to
remove the bobbin from its holder, said bobkin-
removing means being controlled by said feeler
means S0 as to remove exhausted bobbins and to
allow non-exhausted hobbins to remain in their
holders, bobbin-supplying mechanism adapted to
supply a fresh bobbin to any unit from which
the bobbin has been removed, bobbin end-fnding
means past which the winding units travel and
acting upon the newly-supplied fresh bobbins of
the several units in succession to find an end of
thread thereon and means operating successively
upon the found threads of the several units for
uniting such found thread to the thread of the
package.

6. A winding machine having therein a holder
for an unwinding hbobbin, means for winding
thread from the bobbin onto a winding packege,
means for autematically detecting exhaustion of
the thread of the supply bobbin, means for auto-
matically replacing the exhausted bobbin held by
said holder with a fresh bobbin, means for rotat-
ing the fresh bobbin around its axis in an un-
winding direction while such fresh bobbin is held
by said holder, an end-finding nozzle adapted o
receive the end of thread unwound from the ro-
tated bobbin and means for uniting the found
end of thread to the end of thread of the pack-
age.

7. A textile machine having therein a bobbin
holder adapted to hold an unwinding supply bob-
bin, means for winding thread from the bobkin on-
to a package while the bobbin is held by said hold-
er, means for delivering a bobbin to said holder,
means for rotating the hobbin around its axis
after such delivery and a member engageable
with the surface of a wound hody of thread on
the thus rotating bobbin to free the end of thread
thereof.

8. In combination with mechanism adapted to
withdraw thread from a bobbin, means for dis-
rupting entangled connection between a tail por-
tion of thread of the bobbin and the leading end
of the main length of thread of the hobbin, means
operative after said entangled connection has
been disrupted for automatically associating said
leading end with said withdrawing mechanism,
and means operative after said entangled con-
nection has been disrupted for severing said tail
portion cf the thread.

9. A textile machine including means for dis-
rupting entangled connection between a tail por-
tion of thread of the bobbin and the leading end
of the main length of thread of the bobbin, and
means operative after said entangled connection
has been disrupted for severing said tail por-
tion.

10. A textile machine including means for dis-
rupting entangled connection between a tail por-
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tion of thread of a bobbin and the leading end
of the main length of thread of the bobbin, and
means for tensioning said tail portion and simul-
tensously removing twist therefrom, to iray off
said tail portion close to said bobbin.

11, A textile machine including means for dis-
rupting entangled connection between a tail
portion of thread of a bobbin and the leading end
of the main length of thread of the bobbin, and
suction means arranged to hold said tail portion
out away from the bobbin and simultaneously
remove twist from the tail pertion adjacent to the
bobbin, o weaken said tail portion until it frays
off.

12. A textile machine including a suction end-
finding nozzle disposed to search a portion of the
large diameter surface of a wound bobbin to draw
in the leading end of thread of the bobbin, and a
further suction nozzle disposed to search the re-
gion of the base of the bobbin to draw in the tail
portion of the thread of the hobbin.

13. A textile machine including means for re-
moving the leading end of thread of a wound
bobkin from the region of the base of the bobbin,
and thread severing means arranged to operate
on a tail portion of a thread extending from the
hobbin near the base thereof.

14. A textile machine including a plurality of
winding units each including a holder for an un-
winding supply bobbin, bobbin-delivering mecha-
nism agsociated with the several units in succes-
sion for delivering supply bobbins to the bobbin
holders of said units, means for rotating the bob-
bins around their axes while held by said holders,
and a suction nozzle disposed adjacent to the
level of the base portions of the bobbins to re-
ceive the inner tail portions of thread of said
kobbins during such rotation.

15." A textile machine including g plurality of
traveling winding units each including a holder
for an unwinding supply bobbin, and a suction
nozzle having a mouth extending along the path
of travel of the winding units adjacent fo the
level of the base portions of the bobbins held by
said holders in position to receive inner tail por-
tions of the threads of supply bobbins held by the
bobbin holders of the passing winding units.

16. In combination with mechanism adapted to
withdraw thread from a wound bhobbin, means
for automatically associating the leading end of
thread of a new bobbin with said withdrawing
mechanism including means for rotating said
bobbkin in an unwinding direction to pay out said
leading end, said rotation of the bobbin tending
to wind a fail portion of ifs thread thereupon,
and mechanism for thereupon rotating the bob-
bin in g winding direction to throw off the wound
up tail portion.

17. A textile machine including means for dis-
rupting entangled connection bhetween a tail por-
tion of thread of a wound bobbin and the lead-
ing end of the main length of thread of the bob-
bin, means for rotating said bobbin in an un-
winding direction to pay oui said leading end,
said rotation of the bobbin tending to wind said
tail portion thereupon, and mechanism for there-
upon rotating the bobbin in a winding direction
to throw off the wound up tail portion.

18. A textile machine including a suction end-
finding nozzle disposed to search a portion of the
large diameter surface of a wound bobbin to draw
in the leading end of thread of the bobbin, means
for rotating said bobbin in an unwinding direc-
tion to pay out said leading end, said rotation of
the bobbin tending to wind a tail portion of its
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thread thereupon, ahd mechanism for thereupon
rotating the bobbin in a winding direction to
throw off the wound up tail portion. '

19. A textile machine having therein a bobbin
holder adapted to hold an unwinding supply
bobbin, means for winding thread from the bob-
bin ‘onto -z package while said bobbin is held by
said holder, and means for finding an end of
thread of a bobbin held by said holder, said end-
finding means including means for rotating the
‘bobbin around its axis while said bobbin is held
by said holder. ‘

20. A winding machine including a plurality
of bobbin holders adapted to hold bobbins being
unwound, means for winding thread from bob-
bins held by said holders onto winding packages,
means for transferring bobbins to said holders,
means for finding the ends of threads of the
bobbins while held by said holders, said ‘find-
ing means including means for rotating around
the bobkin axis, said holders and the bobbins de-
livered thereto, to facilitate such finding, and
means for uniting the found threads of said
bobbins to the threads of said packages.

21. A winding machine including a plurality
.0f bobbin holders adapted to hold bobbins being
unwound, means for winding thread from bobbins
held by said holders onto winding packages,
means for transferring bobbins to said holders,
means for finding the ends of threads of the
bobbins while held by said holders, said finding
means including means for rotating the bobbins
around their axes after delivery to said holders
and suction mechanism for reception of threads
of the rotated bobbins, and means for uniting the
found threads of said ‘bobbins to the threads of

said packages.

29. In combination with bobbin f=nd~ﬁ]nchn¢T
mechanism, 2 bobbin holder constructed 50 as o
support a bokbin for over-end unwinding, said
‘holder including a rotatable portion rofatable
about the bobbin axis and adapted fo rotate a
bobbin therewith, means for depositing a bobbin
on said holder, and means for rotating said rotat-

able portion to rotate the bobbin about the bobbin 4

axis during end-finding.

23. In combination with bobbin end-finding
mechanism, 2 bobbin holder construeted so as to
support & bobbin for over-end unwinding, said

holder including a rotatable portion rofatable ;

about the bobbin axis and adapted to engage the
nase of the bobbin and tapered to center said
base and means for rotating said tapered portion
to rotate the bobbin akout the bobbin axis during
end-finding.
24.-In combination "with hobbin end- ﬁndmg
mechanisin, 2 bobbin holder constructed =0 as $o
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support a bobbkin for over-end unwinding, said -

holder including @ rotatable portion rolatable
about the bobbin axis and adapted to engage the
base of the hobbin and tapered to center said
base, means for rotating saig tapered portion to
rotate the bobbin about the hobbin axis during
end-finding and means engageable with the tip
portion of the bobbin to steady the tip por‘mon
during said rotation.

25. A textile machine having therein a holder
for an unwinding supply bobbin, means-for wind-
ing thread from the supply bobbin onio a wind-
ing package while the bcbbin is held hy said
holder, said holder being rmatable about the
supply bobbin axis, means frictionally engaging

_the holder for rotating said holder in a direction
to unwind thread from the supply bobbin, and
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an end<finding mozzle adapted to receive ‘the
thread thus unwound.

96. In a textile machine, a winding unit includ-
ing means for holding a bobbin and means for
winding thread from the bobbin onto a winding
package, thread uniting mechanism, means for
conveying an end of thread from the bobbin to
the uniting mechanism, and means for rotating
the bobbin about the bobbin axis in a winding
direction while held by.said holding means to
wind onto the bobbin a portion of thread extend-

ing therefrom.

97. In a textile machine including means for
winding thread from a supply mass onts a wind-
ing package, means for rotatably holding such
subply mass, a ‘suction conduit adapbed to receive

an end of thread attached to said supply mass

and shaped to carry said end in an indirect path,
the conduit having a slot to permit a following
portion of the thread to leave the conduit through
said slot, and means for robating the supply
thread mass to wind thread after the end has

‘been received by the conduit, to insure that such
following portion so leaves the conduit through

said slot.
28. In a textile machine, means for rotatably
holding a thread carrier adapted to hold a thread

mass, pneumatic means for conveying an end -of

the thread of said mass away from said carrier,
thread-uniting means adapted to operate upon

the conveyed thread, and means for winding a
portion of the conveyed thread back onto the
thread carrier preparatory to operation of the

thread-uniting means.

29. In a textile machine, means for rotatably
holding a thread carrier adapted to hold a suppiy
thread mass, winding means adapted to wind
thread from the supply thread mass, pneumatic

means for conveying an end of the thread from

said massaway from said carrier, thread-uniting
means adapted to operate upon the conveyed
thread, and means for winding a portion of the
conveyed . thread back onto the thread carrier
preparatory to operation of the thread-uniting
means.

30. Tn a textile machine adapted to wind thread
from a supply mass of thread onto & winding
package of thread, means for associating an end

.of thread which is attached to a supply mass and

an‘end of thread which is attached to the wind-
ing package, means for uniting the associated

.ends of thread, and means for thersupon rotat-

ing the supply mass in-a direction to wind & por-
tion of the thread onto the supply mass.
‘31.-In a textile machine adapted to wind thread

“from ‘a supply mass of thread onto a winding

package of thread, an end-finding nezzle adapted
to receive thread from the supply mass, and
means for rotating the supply mass first in an
unwinding diretcion to deliver thread to the
nozzle and then in a winding direction to tighten
the delivered thread.

32. In a textile machine arranged for over-end
delivery of a thread from a bobbin, means for
winding said thread onto a winding package,
thread-uniting mechanism, means for conveying
an end of thread from the bobbin to the uniting
mechanism, means for rotating the bobbin to un-
wind the thread therefrom for such conveyance
of said end, and a thread guide movable rela-
tively to the bobbin into and out of cooperative
relation therewith to prevent over-end delivery
of the bobbin during such conveyance of the end
of thread and to permit over-end delivery from
the bobbin during normal winding.
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33. In a textile machine arranged for over-end
delivery of a thread from a bobbin, means for
winding said thread onto a winding package,
thread-uniting mechanism, means for conveying
an end of thread from the bobbin to the uniting
mechanism, means for rotating the bobbin in a
winding direction to wind onto the bobbin a por-
tion of thread extending therefrom, and a guide
ceooperating with the bobbin to direct said portion
of the thread onto the rotating bobbin from the
side thereof,

34, In a textile machine arranged for over-end
delivery of a thread from a bobbin, means for
winding said thread onto a winding package,
thread-uniting mechanism, means for conveying
" an end cof thread from the bobbin to the uniting
mechanism, meang for rotating the bobkbin in a
winding direction to wind onto the bobbin a por-
tion of thread extending therefrom, and a thread
guide movable relatively to the bobbin into and
out of cooperative relation therewith to direct
the thread onto the kobbin from the side thereof
during such vobation of the bobbin and to permit
over-end delivery of the thread from the bobbin
during normal winding.

35. In a textile machine, a winding unit adapted
to wind thread from a bobbin onto a winding
package, thread-uniting means periodically pre-
sented to said unit, means for rotating the bobhin
in cocperation with the operation of the thread-
uniting means, and a guide movable relatively to
the bobbin tip into and out of contact therewith
to steady the bobbin during such rotation while
permitting over-end delivery of the thread from
the bobbin to the package during normal winding
of the thread.

36. In a textile machine, a winding unit adapted
to wind thread from a bobbin onto a winding
package, the unit including a bobbin peg adapted
to extend into the interior of the unwinding bhob-
hin, means at the base of the peg shaped so ag to
center the base of the bobbin while the bobbin is
loose on the upper portion of the peg, means pe-
riodically presented to the winding unit for rotat-

ing said bobbkin, and a member engageable with 4

the tip of the bobbin during such rotation, said
member being positioned to align the bobbin with
the axis of the bobbin peg.

37. In a textile machine a winding unit adapted
to wind thread from a bobbin onto a winding
package, the unit including a bobbin peg adapted
to extend into the interior of the unwinding bob-
bin, a rotatable bobbin-engaging element at the
base of the peg shaped to enter a bottom opening
in the bobbin and center the base of the bobbin
while the bobbin is loose on the upper portion of
the peg, means periodically presented to the wind-
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ing unit for rotating said bobbin-engaging ele-
ment and the bobbin engaged thereby, and a
member engageable with the tip of the bobbin
during such rotation, said member being posi-
tioned to align the bobbin with the axis of the
bobbin peg.

38. Bobbin end-finding mechanism comprising
in combinaticn means for rotating a bobbin in a
winding direction, a thread-engaging member ar-
ranged to hook onto an exterior spiral portion of
thread constituting the leading end portion of
thread of the bobbin so that such rotation of the
bobbin frees the leading end of thread, and means,
operating upon the freed leading end after such
winding rotation, for carrying the freed end away
from the bobbin.

38. Bobbin end-finding mechanism comprising
in combination means for rotating a bobhbin in a
winding direction, a thread-engaging member ar-
ranged to hook onto an exterior spiral portion
of thread of the bobbin, means for causing a. rela-
tive movement separating the thread-engaging
member from the bobbin while the thread-engag-
ing member is hooked onto the thread, and means,
operating upon the freed leading end of thread
after such winding rotation, for carrying the freed
end away from the bobbin.
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