Feb. 7, 1956

Filed Jan. 2. 1952

S. FURST
THREAD WINDING APPARATUS

2,733,870

2 Sheets~Sheet 1

B3

Lrveritor:
STEFAN FURST

8Y: rihad S _Lbik,.
d/.



Feb. 7, 1956 S. FORST 2,733,870

THREAD WINDING APPARATUS

Filed Jan. 2, 1952 2 Sheets-Sheet 2

L. L 184
’ 7 \ A
: 723
20
=z ! 122
N
/ ————g
/4
|
|
v
4
|

Flg. 2

Lrvertor:
STEFAN FURST

8y: ckadt L. Toifor
4.




United States Patent O

3

2,733,870
Patented Feb. 7, 1956

1CC

2,733,870
THREAD WINDING APPARATUS

Stefan Fiirst, Munchen-Gladbach, Rhineland, Germany,
assignor to Walter Reinmers, Waldmel Lower Rhine,
Germany

Application January 2, 1952, Serial No. 264,382
Claims priority, application Germany January 9, 1951
12 Claims. (ClL 242--35.6)

The present invention relates to a thread winding
apparatus.

Such an apparatus is used in the textile industry and

normally includes various devices which are adapied, for
example, to change an exhausted supply spool, change
a full take-up spool, and tie a knot in a broken thread.

More particularly, the present invention relates to con-
trol arrangement for contrelling automatic devices of the
above type.

One of the objects of -the present invention is to pre-
vent all conflict in the; antomatic operation of the above-
menticned various devices of a thread winding apparatus.

Another. object of the present invention is to cperate
one or more of these devices during a predetermined
cycle.

Yet another object of the present invention is to pro-
vide an apparatus of the above type wherein the devices,
such as automatic. take-up and supply spool changing
devices ‘and an automatic knot: ticing device, ave all
completely independent of each other.

An additional object of the present invention is to pro-

vide a means for operating these devices in a desired,

predetermined sequence. :
The objects .of the present invention also include the
provision of a structure capable of accomplishing all of

the above objects while ‘at the same time being made of 40

simple, ‘easily obtamable, inexpensive parts which co-
operate together in an’ efficient and reliable manner o
produce the desired results.

With the above objects in-view, the present inven-
tion mainly consists of a thread winding apparatus hav-
ing a plurality of independent, automatic devices for. car-
rying out different parts of the:thread winding operatiss.
A -control ‘means is associated with  these devices for
respectively operating the same in a predetermined se-
quence during different- portions of one of the. control
means. . All but one of the devices are each joined to 2
releasable connecting means for connecting and. dis-
connecting -the same to and from the control means so

that the latter may . operate only the said one of the

devices during the said cycle. - This control means pref-

10

15

25

30

35

50

55

erably takes the form of a cam shaft having a number -

of ‘cams thereon respectively associated with the different

. devices, and these cams are in a noun-overlapping phase
“relation with each .other so that the various devices are

all operated during different portlons of ‘a revolution of
the cam shaft. - All of the various devices each include
a lever, such as- a feeler lever, for controlling the oper-
ation thereof s0 &s to render all fhese devices independent

" of ‘each other.

The novel features which are cor-s1dered as- character-
istic for the invention are set forth in particular in the
appended claims. - The invention ifself, however, both
a8 to- its. construction and its: method: of ‘operation, - to-
gether with additional objects and advantages thereof,
will be- best understood from the following description
of ‘specific .embodiments when ‘read in. connection - with
the accompanying drawings, in which:
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Fig. 1 shows a schematic view of one possible apparatus
for carrymg out the present invention; and

Fig. 2 is a graph illustrating the sequence of operation
of various parts of the apparatus of Fxg 1.,

Referring now to Fig. 1, there is shown therein the
shaft 1 upon which. the guide roller 2 is mounted for
rotation, this guide roller 2 being turned in opposite direc-
tions by auy suitable drive means (hot shown) during
different parts of the operation of the structure of Fig.
1. The thread F passes over the guide roller 2 and is
wound on a take-up spool 3, the latter being rotated by
frictional contact with the guide roller 2. The take-up
spool 3 is meunted on a take-up spool .support 4, part
of which is in the form of a lever 6 mounted for pivotal
movement on and about the. stationary pivot pin 5. of
the apparatus. ' A weight 7 is fixedly mounted adjacent
the outer free end of léver 6 to urge the take-up spool 3
against the roller 2 to be driven thereby. The lever 6
also carries a pivot pin 8 which is mounted-for rotation
thereen, ‘this pivot pin 8 being bored so as to slidably
receive- the rod 9 in the bore thereof, this rod 9 being
provided with a stop member 18 to engage the lever 6.
Also mounted on the lever 6 is a movable electric con-
tact 11, adapted to move with the lever 6, this movable
contact being located opposite a. stationary contact 12 to
contact the same when the diameter of spool 3 reaches
a predetermined magnitude. - The contacis 11 and 12 are
located in a circuit which is supplied with current by the
battery 13 and which includes electromagnetic windings
located about the core 14, -

The thread F is supplied to the take-up spool 3 from
a supply -spool 15, the thread being drawn from the
latter by rotation of the take-up spool 3. The thread
issuing from supply spool 15 is guided over thread guide
members 16 and 17, between which a feeler lever 18 is
located. From the guide 17, the thread F passes between

~a thread tensioning device 19 and a thread cleaner 28.

After passing from the thread cleaner 26, the thread is
contacted by a feeiei lever 21 and.is then gnided over
the thread guide 22 io the guide rolier 2.

The support structure for the supply spool 1S comprises
a supporting pin 23 upen which .the supply spool 15.is
located. ~This pin 23 is fixedly connscted to a bell crank
lever 25, 2§ which is pivotaliy mounted on the stationary
pin 24 of the apparatus.  The lever 25, 26 is connected
to aspring 27 so asto be urged by the latter in a clock-
wise direction about the pin 24, as viewed in Fig. 1.
The portion 25 of lever 25, 26 is thereby urged against.
the stationary. stop 28 of the machme‘ On a stationary
shaft 29 of the machine there is pivotally mounted the
lever 30, 31, 32. Portion 32 of this latter lever is opera-
tively connected to the spring 34 which is connected to the
stationary ‘bracket' 33 so. as to urge lever portion 32
vpwardly, as viewed in Fig. 1. - Adjacent to the supply
spool 15, there is located a trough 35 which is fixedly:
mounted on the stationary support member 36.. A sup-
ply chute 37, holding supply spools 15’ therein, is located
over the trough 35, the supply spools 15’ being arranged
in chute 37 in a position where théy are adapted to suc-
cesswely iall onto the chute 35. - The threads F, exteud—
ing from each of the supply spools 15',. extend into a
suction tube 38 so as to be thereby held in the position
illustrated in Fig. 1. A tiltable release member 39 is
mounted on-the chute 37 to telease only the lowerimost
spool 15" when the release meraber -39 is turned in a
counterclockwise direction, as viewed in Fig. 1..  This
member: 39 is linked to the upper end of a rod 46 which
is linked at its lower end to the lever portion 30 of lever
30, 31, 32, to-be actuated thereby.

- The feeler lever 18 is pivotally connected at 1ts lower
end to the bell crank lever 41 which is mounted for piv-
otal movement on the stauonary pin 42. A iod 43 inter-
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connects the bell crank lever 41 with a rod 44, this rod
43 being pivotally connected to the latter two members.
The rod 44 is pivotally suspended from the lever portion
32 of lever 30, 31, 32 and is somewhat hook-shaped at
its lower end 45.

The thread cleaner 28 cooperates with the lever 47, 48
which is mounted for turning movement on the stationary
pivot pin 46 of the apparatus, the portion 47 of this lat-
ter lever forming a part of the cleaning device 28. The
portion 48 of lever 47, 48 is made of a magnetic material
so as to be attracted to the core 14 when the electrical
circuit 11, 12, 13 is energized. The feeler lever 21 is
mounted for turning movement on a stationary pivot pin
49 of the apparatus and carries on its left end portion 58,
as. viewed in Fig. 1, a movable contact 51 movable with
lever portion 50 and located opposite the stationary con-
tact 52 located in line 53 in which the battery 54 also is
located. The line 56 extends from contact 51 to the coil
55 which is connected to the battery 54 so that current
flows through coil 55 when contacts 51 and 52 engage
each other. A pawl 57 in the form of a solenoid core
passes through the coil 55 so as to be moved to the left,
as viewed in Fig. 1, when the latter is energized, a spring
(not shown) being connected to the pawl 57 to urge the
same toward the disc 59. This disc 59 is formed with a
notch 58 which is engaged by the right hand end of pawl
57, as viewed in Fig. 1, so that rotation of disc 59 is pre-
vented until coil 55 is energized, after which the disc 59
may turn through one revolution until the pawl 57 again
automatically engages the notch 58 under the action of
the above-mentioned spring. This disc 59 is fixedly
mounted on the cam shaft 66, which is operatively con-
nected to any suitable drive means (not shown) to be ro-
tated thereby in the direction of arrow 64 when disc 59
is released by pawl 57 upon energizing of coil 55. The
cam shaft 60 has fixedly mounted thereon the cams 61,
62 and 63.

The cam 61 is formed with a groove 65 in which the
bent end of rod 66 is located, this rod 66 extending slida-
bly through the stationary bearing 67 so as to be recipro-
cated upon turning of cam 61. This rod 66 is pivotally
connected at 68 to the lever 69 which is mounted for
turning movement on the stationary shaft 76 of the ap-
paratus. At 72 there is pivotally connected to portion 71
of lever 69 a rack 73, and at 74 there is pivotally con-
nected to lever portion 71 a-tack 75. The rack 73 has the
teeth thereof in engagement with the pinion 76 fixediy
connected to the suction tube 77 which is mounted in the
apparatus for turning movement about point 78. The
open end 79 of suction tube 77, uporn movement of rack
73, moves along the dot-dash line 80 to the point 79'.
The rack 75, which is maintained in the illustrated posi-
tion by any suitable support means (not shown) such as
a spring, has the teeth thereof in engagement with the
pinion 81 fixedly connected to the suction tube 82 which
is mounted for turning movement about the axis of pinion
81 so that the open end 83 of suction tube 82 moves along
the dot-dash line 84 to the point 83’ upon movement of
rack 75. A knot tieing device 85 is located in the appara-
tus between the tubes 77 and 82 and includes the turnable

lever 86 which is adapted to be moved by the right-hand .

end of rack 73, as viewed in Fig. 1, to set the knot tieing
mechanism 85 into operation. ]
The cam 62 is located against lever 87 to operate the
same, this lever 87 being mounted for turning movement
on the stationary pin 88 which is located on the support
89. Also located on this support 89 is a stationary pivot
pin 96 which pivotally supports a lever 91 which rests on
the stationary stop 92 of the apparatus. The lever 91 is
provided with a somewhat hook-shaped end 93 and is piv-
otally connected at 94 to the lower end of rod 9. The
lever 87 is linked at 95 to the rod 96 which carries a fixed
collar 97 and a coil spring 98 bearing against this collar.
The spring 98 also bears against a fixed guide 99 of the

apparatus, the rod 96 extending through guide 99 to be’
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guided thereby, and the spring 98 in this way urges lever
87 against cam 62. The lever 96 is pivotally connected
at 166 to the rod 101 which at its lower end carries a pro-
jection 102 adapted to cooperate with end 93 of lever 91
and at its upper end is linked at 103 to the rod 194 which is
pivotally connected to lever portion 165 of lever 105,
166. The lever portion 106 is in the form of a trans-
porting device and is pivotally mounted together with
lever portion 185 on the stationary pin 107 of the appa-
ratus. A spring 108 is connected to lever portion 106 to
urge the same into the illustrated position of rest against
the stationary stop 109 of the machine. The upper end
of lever portion 106 is formed with a cut out 110 to re-
ceive a spool sleeve 111 from the supply chute 112.

The cam 63 operates on the double arm lever 113, 114
which. is mounted for turning movement on the stationary
pin 116 that is fixedly connected to the staionary support
115. Lever portion 113 is heavier than lever portion 114
o as to remain in engagement with cam 63, and the right-
hand end 117 of lever portion 114 is bent to cooperate
with the somewhat hook-shaped end 45 of rod 44.

It will be noted that all of the cams 61, 62 and 63 are
shaped so that most of the operating parts thereof are lo-
cated in a circle about the axis of shaft 60, and these
parts of the cams therefore will have no effect on the parts
operatively connected thereto. Each of the cams is
formed with a projecting portion extending from only a
small part thereof, and this projecting portion produces
the desired operation of the parts during a small part of
the revolution of each cam. It will further be noted that
the projecting portions of the cams are all located in a
non-overlapping phase relationship with each other so that
each cam will operate the part connected thereto during a
part of a revolution of cam shaft 60 when the other cams
are not actuating the parts connected thereto.

The above described apparatus operates in the follow-
ing manner:

When the thread moving toward the guide roller 2
breaks, the feeler lever 21, which is held in the illustrated
position by the thread, turns about point 49 to close the
contacts 51 and 52 and thereby energize coil 55. The

. pawl 57 is thereby withdrawn from notch 58, and the
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above-mentioned drive means (not shown) then turns the
shaft 66 through one revolution in the direction of ar-

5 row 64.

During the first part of this revolution the cam 63
actuates the double lever 113, 114 to turn the same in a
clockwise direction about the pin 116, as viewed in Fig. 1.
However, as long as end 45 of lever 44 is located in the
iltustrated position beyond the range of end 117 of lever
portion 114, the actuation of lever 113, 114 will have no
effect on the apparatus. During a further part -of the
revolution of shaft 68, after the projection of cam 63 has
moved beyond lever portion 113, the projection of cam 63
actuates the rod 66 and moves the same to the left, as
viewed in Fig. 1, through the guide 67. This results
in a turning of the lever 69, 71 in a clockwise direction, as
viewed in Fig. 1, about the shaft 70. This turning of
lever portion 71 results in a movement of racks 73 and 75
to the right, as viewed in Fig. 1, but before this move-
ment of the racks the rotation of guide roller 2 has been
reversed by a known apparatus connected thereto and
not illustrated in the drawings, so that this roller 2 now
turns in a clockwise direction, as viewed in Fig. 1. The
suction tube 77 holds, at its mouth 7%, the end of the
broken thread attached to the take-up spool 3 and moves
this end of the broken thread tc the point 7¢’. The
mouth §3 of suction tubes 82 pulls on the other broken
end of the thread and moves the same to the point 83,
the tubes 77 and 82 being turned simultaneously by the
racks 73 and 75, respectively, and being located in dif-
ferent planes so that the movement of one of the suction
tubes dees not in any way conflict with the movement of
the other of the suction tubes. - The suction tube 82 pulls
thread from the supply spool 15. When the ends of the
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broken thread are located at points 79’ and 83’, the sepa-
rate thread portions extend across the knot tieing devide
85 to be tied .thereby in a known manter, this knot
tieing device 85 being actuated by movement of lever
86 which is ‘moved by the right-hand end of rack 73.

The above-described operation is based on the assump-
tion that there ‘is thread still remaining on the supply
spool 18. If, when the feeler lever 21 moves as described
above in the case of a thread break, there is a downward
movement of feeler lever 18.. This indicates that the supply
spool 15'is exhausted and that there is no thread between
the supply spool 15 and thread tensioner i9. In this
case, the downward movement of feeler 18 causes the
bell crank lever 4% to turn about pivot 42 in & clockwise
direction, as viewed in Fig. 1, and this causes the rod 44
to swing to the left, as viewed in Fig. 1, so that the end
45 thereof is located beneath the end 117 of lever portion
114. Therefore, when the lever 113, 114 is actuated by
cam §3, as described above, the clockwise turning of
lever portion 114 produces a downward movement of
rod 44 and a clockwise turning of lever 30, 31, 32 about
pivot 2. The clockwise turning of lever portion 3¢
causes the empty. spool slgeve of supply spool I5 to be
moved off from the support pin 23. The further turning
of Jever 38, 31, 32 causes the lever portion 31 to engage
lever portion 25 and turn the same in a counterclockwise
direction about pivot 24 against the action of spring 27.
At the same time the rod 46 moves upwardly to turn the
release member 3% in a counterclockwise direction, as
viewed in Fig. 1, so that a fresh supply spool 15* falls
out of chute 37. This supply spool 15’ falls onto the
trough 35 and is gnided thereby to slide onto the pin 23
which has been turned by the turning of lever 25; 26'to 2
position to receive the new supply spool 15" which falls
onto the chute 35. The further turning of cam 53 per-
mits the springs 27 and 34 to return the supply spool
changing mechanism to-its position to' rest illustrated. in
Fig. 1, so that a new supply spool is-located in an opera-
tive' position in the apparatus and thé thread F’ thereof
is now Iocated in the region where it comeés usder the
influence of the mouth 83 of the suction tube $2. ‘The
movement of thread F/ by the suction foree of tubé mouth
83 causes the same io move beneath the tpper end of
feeler lever 18 which ‘Has been returned - to ' the illus-
trated position by Spring- 34; any siiitable- guide means
(not shown) being provided io guide the upward: and
dowitward movemieht of feeler lever 18,  in the above
described manner the changing of the siipply spocl takes
place only when the lever 18 moves downwardly due ic
a lack of thread issuing from- the supply sposl.  The
duration of time requiréd for the changing of the supply
spool is centrolled by the cam 63 which enables: the
entire supply spool operation to ‘take place before the
projecting portion of cam 61 actudtes the tod 66.
- During the winding of thréad oato the tike-ip spool
3, the lever 6 is turned i a countéi¢lockwise direction
about pivet 5 so as to raisé the rod 9 and the Iever 91
therewith.  When the didfiieter ‘of take-up- spcol 3 Has
reached a:predetermined fiagiitude, the end 23 of lever
%1 will be located across the path of movement of end
102 of rod 191." Theréfore, when the cam 62 is turied
with the léver ‘91 in the latter ‘position where end 93
thereol extends across. the ‘end 182 of lever 191, the end
93 of levet 91 will éngage end 182 of lever %81 and
cause the latter (o turn in-a douiiterciockwise direction, as
viewed in Fig. 1, about its end 182 ' In this way the cam
62 will actuate the lever 105, 106 to.move a fresh take:up
spool sleeve 111 to the také-up spool support 4, the ex-
tefision - at the upper end of léver portion 106 preventing
successive sieeves 111 in supply chute 1312 from falling
cut of the ¢difie. ‘A known means (1ot shown) is pro-
vided ifi the machine to release the full take-up spool 3
from the stupport 4, to mount the new sleéve 111 ¢n the

latter, and to join the thread to the empty sleeve 111 on
. ‘support 4 so 45 'to be wotind on this sleeve 111.
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The above described take-up speol changing mechanisai
is adapted to be independently actuated through the medi-
um of movable contact 11 oz lever 6. When the take-up
spool is full, the contact 11 will have moved into engage-
ment with the contact 12 to energize the core 14 which
thereby attracts the lever porticn 48 so as to turn the
lever portion 47 of thread cleaner 2§ in a counterclock-
wise direction, as viewed in Fig. 1. This movement of
lever portion 47 causes the thread F to be torn by the
thread cleaner so as to actuate the apparatus-in the above-
described msnner.

The above-described structure of Fig. 1 is only illus-
trative of one type of apparatus to which the invention
may be applied. The invention is generally applicable
to all types of machines which include several devices
for automatically carrying out parts of the thread wind-
ing operation. For example, the above apparatus obvious-
ly is equally applicable to a machine where the supply
spool is changed before it is completely empty and where
a feeler means is provided to initiate the changing of the
supply spool when a predetermined amount of thread re-
mains thereon.

The operation of the above-described structure of Fig.
1 is graphically illustrated in Fig. 2 where the horizontal
distance - between the extreme lefi-hand ordinate and
ordinate 122 correspords to one revolution of the cam
shaft 60.  The changing of the supply spool takes place
only between the left-hand ordinate and the ordinate 120.
The knot tieing operation takes place only between or-
dinates 120 and 121, and the take-up spool changing
operation takes place only ‘between ordinates 121 and
122.  The topmost line extending across the -graph of
Fig. 2 indicates the operation of feeler lever 21 which
moves out of its position of rest during the changing of -
the empty spool and knot tieing operation and back into
its position of rest during theé third part of the revolution
of cam shaft 60 in the event that a supply spool is not
changed during this third part of the revolution. The
dot-dash portion of the movement of feeler lever 21 in-
dicates its position when a supply spool is being changed,
the feeler lever 21 swinging back into its operative position
at point 124 of this dot-dash portion.

The second line from the top, in the graph of Fig. 2,
indicates the direction of rotation of the . guiding roiler
2, the plus areas indicating counterclockwise turning of
roller 2, as viewed in Fig. 1, and the minus area indicating
clockwise turning of roller 2, as viewed in Fig. 1. It will
be seen that during the changing of ‘the supply spool, the
roller 2 ‘starts turning in a clockwise “direction’ and con-
tinues to turn in a clockwise direction until-the knot tieing

- Operation “is”almost complete when it again turns. in. a

counterclockwise direction unless a take-up spool is being
changed. " If the latter operation takes place, the roller
2 remains stationary during most of this operation, as
shown by the dot-dash line 123 of Fig. 2.

The next thiee lines below the roller 2 line of the
graph of Fig. 2 respectively indicate the movement. of the
suction tube 77, the suction tube 82, and the knot tieing
mechanism 85. As is clearly’ shown in Fig. 2, these
parts of ‘the apparatus operate only ‘during the inter
mediate knot tieing portion of the rotation: of cam- shaft
68, the tubes 77 and 82 operating both before and after
the operation of knot ticing  mechanism 85.

The next: line “down-indicates the operation of the
feeler lever 18 which, as shown, ‘is located out of its
position ‘of rest during the changing of a supply spool and
during -the -knot tieing ‘operation, thisfeeler lever 18
being again located in its position of rest during the third -
part of the revolution of cam shaft 69 in the event that a
take-up“spool is not being changed.  If a take-up spool
is being changed, ‘the feeler lever 18 remains out of its
position of rest, as shown by the dot-dash line, and re-
turns to. its position of rest-at point 124.

The next line down on the graph illustrates the move-
ment of lever portion 30 which, as shown, moves only
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during the first part-of the revolution of cam shaft 66, in
the event that a supply spool is changed. If a supply
spool is not changed the lever portion 30 remains sta-
tionary during this first part of the revolution of cam
shaft 60, as shown by the dot-dash line, and the same is
true of lever 18.

The next-to-last line from the bottom of the graph of
Fig. 2 illustrates the operation of the parts 93-162 which
are operated by the increasing diameter of the take-up
spool.

The bottom line of the graph of Fig. 2 illustrates the
operation of lever 186, of the take-up spool changing
mechanism, which, as shown, moves only during the last
third of a revolution of the cam shaft 60.

1t will be noted that with the above described structure,
cach of the independent mechanisms of the apparatus
necessarily operates at separate times so that no special
structure is required to prevent conflicting movements
of the parts of the apparatus. Such structure would be
required if two or more of the mechanisms could oper-
ate simultaneously.

Tt will be understood that each of the elements described
above, or two or more together, may also find a useful
application in other types of thread winding apparatus
differing from the types described above.

While the invention has been illustrated and described
as embodied in a thread winding apparatus having a
means for operating various parts thereof in a predeter-
mined sequence, it is mot intended to be {imited to the
details shown, since various modifications and structural
changes may be made without departing in any way from
the spirit of the present invention.

Without further analysis, the foregoing will so fully
reveal the gist of the present invention that others can by

applying current knowledge readily adapt it for various *

applications without omitting features that, from the
standpoint of prior art, fairly constitute essential charac-
teristics . of the generic or specific aspects of this inven-
tion and, therefore, such adaptations should and are in-
tended to be comprehended within the meaning and
range of equivalence of the following claims.

What is claimed as new and desired to be secured by
Letters Patent is:

1. Thread winding apparatus having a supply spool
and take-up spool and comprising in combination, an
automatic supply spool changing device, an automatic
take-up spool changing device, and an automatic knot
tieing device, said -devices being independent of each
other; control means engaging said devices for respec-
tively operating the same in a predetermined sequence
during different portions of one cycle. of said control
means; and a plurality of automatic, releasable connect-
ing means respectively joined to all but one of said de-
vices for conmecting and disconnecting the same from
said control means so that the latter may operate only
said one of said devices during said cycle.

2. Thread winding apparatus having a supply spool
and take-up spool and comprising in combination, an
automatic supply spool changing device, an automatic
take-up spool changing device, and an automatic knot
tieing device, said devices being independent of each
other; control means engaging said devices for respec-
tively operating the same in a predetermined sequence
during different portions of one cycle of said control
means; and a pair of automatic, releasable connecting
means respectively joined to said supply and take-up
spool changing devices for connecting and discomnecting
the same from said control means so that the latter may
operate only said knot tieing device during said cycle.

3. In a thread winding apparatus, in combination, a
plurality of independent, automatic, independently op-
erable devices for carrying out different parts of the
thread winding operation; a cam shaft having a plural-
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ity of cams thereon respectively engaging said devices - -

for permanently operating one of said devices and for

76

operating the other devices in a predetermined sequence

with said one device when at least one of said other de-
vices operates during one revolution of said cam shaft,

. said cams all being out of phase with each other io

respectively operate said devices during different por-
tions of said cycle; and a plurality of automatic releas-
able connecting means respectively joined to said other
devices for connecting and disconnecting the same from
said cams whenever required so that said cams may op-
erate only said one of said devices during said revolu-
tion.

4. Thread winding apparatus having a supply spool
and take-up spool and comprising, in combination, an
automatic supply spool changing device, an automatic
take-up spool changing device, and an automatic knot
tieing device, said devices being independent of each
other; a cam shaft carrying three cams which are in a
non-overlapping phase relation with each other and

_ which are respectively in engagement with said devices

for respectively operating the same in a predetermined
sequence during different portions of one revolution of
said cam shaft; and a pair of automatic, releasable con-
necting ‘means respectively joined to said supply and
take-up spool changing devices for connecting and dis-
connecting the same from the two cams in engagement
therewith so that only said knot tieing device will be op-
erated during said revolution.

5. Thread winding apparatus having a supply spool
and take-up spool and comprising in combination, an
automatic supply spool changing device, an automatic
take-up spool changing device, and an automatic knot
tieing device, said devices being independent of each
other and each comprising a feeler means to independ-
ently set each of said devices into operation; a cam
shaft carrying three cams which are in a non-overlap-
ping phase relation with each other and which are re-
spectively in engagement with said devices for respec-
tively operating the same in a predetermined sequence
during different portions of one revolution of said cam
shaft; and a pair of automatic, releasable comnecting
means respectively joined to said supply and take-up
spool changing devices for connecting and disconnect-
ing the same from the two cams in engagement there-
with so that only said knot tieing device will be oper-
ated during said revolution.

6. Thread winding apparatus having a supply spool
and take-up spool and comprising in combination, an
automatic supply spool changing device, an automatic
take-up spool changing device, and an automatic knot
tieing device, said devices being independent of each
other; a cam shaft carrying three cams which are in a
non-overlapping phase relation with each other and which
are respectively in engagement with said devices for re-
spectively operating the same in a predetermined se-
quence during different portions of one revolution of
said cam shaft; and a pair of automatic, releasable con-
necting means ' respectively joined to said supply and
take-up spool changing devices for connecting and dis-
connecting the same from the two cams in engagement
therewith so that only said knot tieing device will be
operated during said revolution, the cam in engagement
with said take-up spool changing device having a pro-
jection which operates the latter toward the end of said
revolution so that said supply spool changing and knot
tieing devices are operated before said take-up spool
changing device. :

7. Thread winding apparatus having a supply spool
and take-up spool and comprising in combination, an
automatic supply spool changing device, an automatic
take-up spool changing device, and an automatic knot
tieing device, said devices being independent of each
other; a cam shaft carrying three cams which are in a
non-overlapping phase relation with each other and
which are respectively in engagement with said devices
for respectively operating the same in a predetermined




P U,

2.788,870°

9
sequerce dunng dltferent portlons of oné revolution of
said cam shaft; and a pair of automatic, releasable’con-
necting means respectively joined to' said supply - and
take-up spool changing: devices for connecting- and - dis-
connecting the same from the two cams in engagement

<

therewith so that only said knot tieing device will be--

operated during said revolution, the cam in engagement
with ‘said take-up spool  changing deviée having a pro-
jection which operates the latter toward the end of said
revolution: so that said supply spoo! changing and knot
tieing ' devices are operated before said. take-up spool
changing device and the cam’ in engagement with said
supply spool changing device being located on"said cam
shaft to operate during the first part of ‘said révolution
so that said knot tieing | dev1ce is operated after said sup-
ply spool changing device and: before said take-up spool
changing device.

8. Thread winding apparatus, comprising in combina-
tion,” a supply spool support; a take-up spool support
spaced from said supply ‘spool support; guide means lo-
cated between said supply and take-up spool supports
for guiding thread from a supply spool to a take-up
spool to be wound ‘thereon; a  féeler lever pivotally
mounted on' the apparatus and having an end portion
movable transversely through" the space . between said
supports so as to contact the- thréad mioving between
the - spools; a' movable electrical contact mounted on
said feeler lever.for movement therewith during an in-
terruption in the thread between the _spools; an electrical
circuit mcludmg 4 §tatiofiary contact located . opposite
said movable contact to be contacted thereby upon move-

‘ment of said feeler lever so as to close said electrical

circuit at said interruption; a knot tieing mechanism lo-
cated on the apparatus between*said supports;: a cam
shaft having a first-cam thereon operatively connected
to said knot tieing mechanism to operate the same upon
rotation of said cam shaft; pawl means operatively con-
nected to said cam shaft to prevent operation therecf
and being located in said electrical circuit to be moved
upon closing of the latter into an inoperative position
to permit rotation of said cam shaft; a supply spool
changing mechanism mounted on the apparatus adjacent
to said supply spool support; a second cam mounted on
said cam’shaft and being in engagement with said sup-
ply spool. changing -mechanism to operate the .laiter

‘upon rotation of said cam shaft; a take-up ‘spool chang-

ing mechanism located - adjacent to said take-up spool
support; a-third cam mounted on said cam shaft and be-
ing 'in engagement with said take-up spool. changing
mechanism- to operate the latter upon rotation of said
cam shaft; first connecting means joined to said supply

-spool changing mechanism for operatively connecting

the same to said second cam only when a supply spcoi
is- exhausted; and second connecting. means joined to

- said take-up spool changing mechanism to connect the

same to said third cam only when a take-up spool is
full, said first, second and third ‘cams being in a non-
overlapping phase relation ‘with each other so that said
mechanisms are independently operated during different
portions of a-revolution of said cam shaft.

‘9. Thread winding:apparatus, comprising in combina-
tion, a ‘supply spool support; a take-up spool support
spaced from said supply spool support; guide ‘means lo-
cated between said -supply and take-up spool supports
for guiding thread from: a supply spool to a.take-up spooi
to be wound thereon; a first feeler levér pivotally mounted
on. the apparatus and having ‘an end porticn movable
transversely through the space between said supporis so
as to contact the thread moving between the: spools; a
movable electrical contdct mounted on said first feeler

. -lever. for movement therewith during an interruption in

the thread between. the spools; an electrical circuit includ-
ing a stationary contact located opposite said mevable

- contact to be contacted thereby upon movement of said

first feeler lever-so as to close said electrical ‘circuit at
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10

* said’ interrruptioh; ‘@ knot ‘tieing. mechanism - located: on

the apparatus between' said supports;-a-cam shaft having
a first ¢am thereon operatively connected to said knot
tieing mechanism to operate the same upon rotation of
said cam  shaft; pawl-means- operatively connected: to
said cam shaft to prevent operation thereof and being
located in said electrical circuit to' be moved upon closing
of the latter into- an inoperative position to permit rota-
tion: of said cam shaft; a supply spool changing mecha-
nism mounted on the appardtus adjacent to: said:supply
spool support; a second ¢am mounted on said cam shaft
and being in engagement with said supply spool changing
mechanism to Operate the latter upon rotation- of- said:
cam shaft; a take-up. spool changing mechanism located
adjacent to said takeé-up spool support; -a third cam
mounted on said cam shaft and being in-engagement with
said take-up spool ‘changing mechanism to operate: the
latter upon rotation of said cam shaft; first connecting:
means joined {0 said supply spool changing mechanism for
operatively connecting the same to said second cam only
when a supply spool is exhausted, said: first connecting
means comprising a second feeler Iever adapted to’con-
tact thread between said supports so as to be moved when
thread no longer issues from a supply spool to place said-
first connecting means in the connecting position-thereof;
and second connetting means joined to said take-up spool
changing mechanism' to connect thé-same to' said ‘third
cam only when'a take-up spool is full, said first, second and
third-cams being in & non-overlapping phase relation with:
each ‘other so. that said mechanisms are independently
operated -during different portions of a revolution of said
cam shaft, said second connecting means comprising a
third lever forming part of said take-up.spool support
and being pivotally mounted on the apparatus for turn-
ing movement -during winding of thread on a- take-up
spool, said third lever, upon reaching a predetermined
position, ‘placing said second comnecting mechanism in
the connecting position thereof:

10. Thread winding apparatus, comprising in combi-
nation, a supply spool sapport; a take-up spool support
spaced from said supply spool suport; guide means lo-
cated: between said supply and - take-up spool - supports
for guiding thread from a supply spool to a take-up spool
to be wound thereon; a first fecler lever pivotally mounted
on the apparatus and having an end portion. movable
transversely through the space between said supports so
as to contact the thread moving between the spools;
a movable electrical contact mounted on said first feeler
lever for movement therewith during an interruption in
the thread between the spools; an electrical circuit includ-
ing a stationary contact located opposite said movable
contact to be contacted thereby upon movement of said
first feeler lever so as to close said electrical circuit at
said interruption; a knot tieing mechanism located on
the apparatus between said supports; a cam shaft having
a first cam thereon operatively connected. to- said ‘knot
tieing ‘mechanism- to operate thé same upon rotation of
said cam shaft; pawl means operatively connected to
said cam shaft to prevent operation thereof and being
located in said electrical circuit to be moved upon clos-
ing of the latter into an inoperative position to permit
rotation of said cam shaft; a supply spool changing mecha-
nistn-mounted on the apparatus adjacent to said supply
spool support; a second cam mounted on said cam shaft
and being in engagement with said supply spool changing
mechanism to operate the latter upon rotation of said
cam shaft; a take-up spool changing mechanism located
adjacent to said take-up spcol support; a third cam
mounted on said cam shaft and being in engagement with
said take-up spool changing mechanism to operate the lat-
ter upon rotation of said cam shaft; first connecting means
joined to said supply -spool changing mechanism for op-
eratively connecting the same to said second cam only
when a supply spool is  exhausted, said first connecting
means comprising a second feeler lever adapted to con-
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tact thread between said supports so as'to be moved when
thread no longer issues from a supply spool to place said
first connecting means in the connecting position thereof;
second connecting means joined to said take-up spool
changing mechanism to connect the same to said third
cam only when a take-up spool is full, said first, sec-
ond and third cams being in a non-overlapping phase
relation with each other so that said mechanisms are
independently operated during different portions of a revo-
Iution of said cam shaft, said second connecting means

comprising a third lever forming part of said take-

up spool support and being pivotally mounted on
the apparatis for turning movement during winding of
thread on a take-up spool, said third lever, upon reach-
ing a predetermined position, placing said second con-
necting mechanism in the comnecting position thereof;
and thread breaking means operatively connected to said
third lever to be operated thereby when said third lever
reaches said predetermined position, whereby the break
in the thread by said thread breaking means initiates the
rotation of said cam shaft to bring about the replacement
of a full take-up spool.

11. In a thread winding apparatus having a supply
spool and a take-up spool, in combination, an automatic
supply -spool changing device, and automatic take-up
spool changing device, and an automatic knot tying de-

vice, said devices being independent of each other and

independently operable during subsequent cycles of opera-
tion; and control means engaging said devices for operat-
ing during each of said cycles of operation only of said
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knot tying device or operating said knot tieing device and
ai least one of the other of said devices in a prede-
termined sequence during different portions of one cycle
of operation. :

12. Thread winding apparatus having a supply spool
and a take-up spool and comprising, in combination, an
automatic supply spool changing device, an .automatic
take-up spool changing device, and an automatic knot tie-
ing device, said devices being independent of each other;
and control means engaging said devices for respectively
operating the same in a predetermined sequence during
different portions of one cycle of said control means, said
control means including a shaft which turns through one
revolution during said cycle and said different portions of
said cycle each taking place during a third of a revolution
of said shaft, so that one of said devices is operated during
one third of a revolution of said shaft, another of said
devices is operated during a second third of said revolu-
tion of said shaft, and the third of said devices is operated
during the remaining third of said revolution of said shaft.
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