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16 Clains. 
This invention relates to yarn winding appa 

ratus and is concerned more particularly with 
yarn winding apparatus of the type in which 
pirns, cops, spools or like packages (hereinafter 
referred to for brevity as "pirns') are automati 
cally removed from the machine on completion of 
winding and replaced by fresh package supports 
on which the winding of new packages continues. 
An object of the invention is to provide mech 

anism for ejecting a completed pirn from a wind 
ing spindle and for placing an empty pirn tube 
on the spindle. 
A further object of the invention is to provide 

automatic means for attaching to a fresh pirn 
tube the end of yarn extending from the supply 
to the completed pirn, and for severing the yarn 
near the completed pirn in readiness for Winding 
din the fresh tube. 
A further object of the invection is to provide 

automatic means for carrying out the operations 
above referred to and for restarting the wind 
ing operation after pirn tube replenishment has 
been effected. 
The invention also contemplates the provision 

in a winding machine in which a plurality of pirns 
are replaced by fresh tubes simultaneously of 
means for automatically delaying the operation 
of the ejecting and replenishing mechanism until 
all the pirms are completed. 
The invention comprises broadly means in a S 

sociation with a pirn winding spindle for ejecting 
a completed pirn endwise from the winding spin 
dle after stoppage of winding, a carriage adapted 
to deliver a fresh pirn tube from a supply to a 
point opposite the end of the spindle, and means 
for propelling the fresh pirn tube endwise from 
the carriage into winding position on the spindle. 
On withdrawal of the completed pirn from the 
Spindle the end of yarn connected to the pirn 
and extending from the supply through the trav 
erse guide of the machine is seized by a yarn 
engaging member which brings about the engage 
ment of the yarn with the fresh pirn tube as 
the tube is placed in position on the Spindle, the 
yarn-engaging member cooperating with a sever 
ing member which severs the yarn at a point near 
the completed pirn and thus allows of the com 
pleted pirn freely leaving the vicinity of the 
Spindle. 
The fresh pirn tubes may be supplied to the 

carriage from a magazine capable of holding a 
plurality of tubes, the carriage conveniently co 
Operating with the magazine in a nanner such 
that a fresh tube is released from the magazine 
and supplied to the carriage for transference to 

(Cl.242-35.5) 
the spindle replenishing position on the comple 
tion of the winding of a pirn, 
An important feature of the invention resides 

in means for seizing the length of yarn extending 
from the traverse guide to the completed pirn, 
and rotating the yarn about the winding axis in 
Order to effect the engagement of the yarn with 
the fresh pirn tube. Thus the yarn-engaging 
member may be rotated about the winding spin 
dle so as to wrap the yarn engaged by the member 
around the spindle, the yarn so wrapped being 
trapped by the oncoming pirn tube and thus se 
curely engaged by the tube in readiness for wind 
ing. 
A plurality or "set' of winding spindles may be 

Served simultaneously by the pirn ejecting and 
replenishing mechanism according to the inven 
tion, the various movements of the pirns being ef 
fected in synchronism by ejecting and replenish 
ing elements in association with each spindle and 
operated by a common controlling mechanism. 
During winding on the spindles the controlling 
mechanism may be maintained inoperative by a 
member in association with the spindles and 
adapted to be moved so as to render the control 
ling mechanism operative only when all the spin 
dles of the set have ceased rotating. 
Thus, the member may be a bar, spring-urged 

into operative position to render the controlling 
mechanism operative, but restrained against 
movement under the influence of its spring dur 
ing the rotation of the spindles by locking mech 
anisms operated by the starting rods of the spin 
dles, the locking mechanisms being released only 
as the spindles in association therewith stop under 
the action of their respective stop motions. In 
this manner the operation of the controlling 
mechanism can take place only when all the 
spindles have ceased rotating. The controlling 
mechanism may be adapted to restart the spin 
dles and reset the bar and locking mechanisms 
therefor on completion of the pirn ejecting and 
replenishing operations. 
The pirn ejecting and replenishing mechanism 

according to the invention may be applied to ex 
isting pirn winding machines and is particularly 
suitable for application to machines of the type 
in which each spindle has a separate stop motion 
and a separate rotatable starting rod. 
As indicated above the initiation of the ejecting 

and replenishing operation may be dependent on 
the functioning of all the stop motions of the 
spindles in a set. Each stop motion may be 
adapted to operate after a predetermined num 
ber of revolutions of the spindle in association 
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2 
therewith, or when a predetermined length of 
yarn has been wound on the pirn, or when the 
pirin itself has reached a predetermined length, 
similar setting of all the stop motions of a set of 
Spindles bringing about stoppage of the spindles 
substantially simultaneously or in fairly quick 
Succession when the same kind of yarn is wound 
on each pirn. A set of spindles served by the 
ejecting and replenishing mechanism according 
to the invention may conveniently comprise 2 to 
4 or more Spindles. 
Means are preferably provided for giving warn 

ing to the machine operative on failure of the yarn 
being wound on a pirn. Thus the yarn may be 
felt by a feeler device adapted to move and close 
an electric circuit on yarn failure, the closing of 
the circuit bringing about the illumination of a 
warning lamp, or the operation of other electri 
cally operated warning means. A similar feeler 
device may be incorporated in a pirn tube maga 
zine and may operate to give similar warning on 
approaching exhaustion of the pirn tubes in the 
magazine. One or both of said feeler devices may 
also serve to operate stop mechanism adapted to 
disconnect the drive to the machine, the warning 
device serving to call the attention of the oper 
ative to the stoppage of the machine. 
Two forms of pirn ejecting and replenishing 

mechanism according to the invention applied to 
a pirn winding machine of the type in which each 
spindle has a separate yarn traversing mecha 
nism, starting rod, and stop motion, will now be 
described in greater detail with reference to the 
accompanying diagrammatic drawings of which: 

Fig. 1 is a part cross-sectional end elevation of 
pirn ejecting and replenishing mechanism ac 
cording to the invention applied to a pirn wind 
ing machine of the type referred to above; 

Fig. 2 is an end elevation of part of the mech 
anism shown in Fig. 1, in a different position; 

Fig. 3 is a front elevation viewed along the 
lines 3-3 of Fig. 1; 

Fig. 4 is a front elevation viewed along the lines 
1–4 of Flg. 1; 
Fig. 5 is a fragmentary detail of part of the 

mechanism of Fig. 1; 
Figs. 6-9 are diagrammatic illustrations of the 

pirn ejecting and replenishing operations; 
Fig. 10 is a part cross-sectional plan of a detail 

of Fig. 1, on larger scale; 
Fig. 11 is a front elevation of a detail of Fig. 1 

viewed along the lines f-f of Flg. 1; 
Fig. 12 is an end elevation of a detail of Fig. 1: 
Fig. 13 is a part cross-sectional end elevation 

of another form of pirn ejecting and replenishing 
mechanism according to the invention; 

Fig. 14 is a part cross-sectional end elevation 
of a part of Fig. 13 on larger scale; 

Flg. 15 is a front elevatlon of the mechanism 
shown in Fig. 14 viewed along the lines 5-5 of 
Fig. 14; 

Fig. 16 is a plan view of part of Fig. 13; and 
Fig. 17 is a part cross-sectional elevation of a 

detail of Fig. 14. 
Fig. 1 comprises sufficient of a two-spindle pirn 

winding machine (indicated generally by the ref 
erence numeral f) to illustrate the application of 
the invention thereto, pirn ejecting and replen 
ishing mechanism, indicated generally by the ref 
erence numeral 2, and controlling means for the 
pirn ejecting and replenishing mechanism indi 
cated generally by the reference numeral 3. In 
the following description the function and opera 
tion of the various mechanisms will be described 
generally in the order referred to above. 

2,176,970 
The pirn winding machine is of the well-known 

type which comprises a gear box 4, clutch driven 
winding spindles 5, a reciprocating half-threaded 
traverse rod 6 and starting rod 7, in association 
with each spindle, and a yarn guiding device 8 
mounted on each rod 6. For simplicity of illus 
tration one spindle 5, traverse rod 6 and guiding 
device 8 only are shown in Fig. 1. 

During winding each guiding device 8 traverses 
yarn along a short length of a pirn tube 9 (shown 
in dotted line) mounted on the associated spindle 
5 and moves its field of traverse gradually from 
the base to the tip of the tube to complete the 
pirn, stop mechanism then operating to rotate 
the starting rod 7 to the inoperative position so 
as to bring the spindle to rest, all in the manner 
well-known to those skilled in the pirn winding 
art. 
On stoppage of a winding spindle 5 at the con 

pletition of a pirn, the ejecting and replenishing 
mechanism according to the invention functions 
in the following manner: 
A sleeve 2 encircling the spindle 5 at a point 

between the base of the tube 9 and the gear box 
4 is mounted on an arm 3 upstanding from a 
toothed ejecting rod 4, the rod being slidably 
mounted parallel to the winding spindle 5 in a 
sleeve 5 extending between walls 6, 7 of the 
machine frame. The ejecting rod 4 is moved 
endwise along the sleeve 5 towards the wall T, 
in a manner to be described later, and in so 
moving causes the sleeve f2 to engage the base 
of the pirn 9 and push the pirn endwise from the 
winding spindle 5. The yarn 20 (see Figs. 6 and 
7) remains in engagement with the traverse guide 
8 with the result that as the pirn is ejected from 
the spindle a few turns of yarn unwind from the 
pirn and trail behind the pirn to the gulde. 
As shown in Fig. 5 the wall 6 is formed with 

an aperture 2 in which is rotatably mounted a 
toothed ring 22 through which the completed 
pirin is pushed by the sleeve f2, the pirn ulti 
mately falling away from the end of the spindle 
down an inclined chute 9. 
At the commencement of the pirn ejecting 

movement of the rod f4 the ring 22 is rotated by 
a pinion 23 in engagement therewith, and as the 
pirn passes through the ring a finger 24 Outstand 
ing therefrom engages the trailing end of yarn 
and gives the yarn a few turns around the tip 
of the now empty spindle 5 (Figs. 7 and 8). 
When sufficient yarn is wrapped around the tip 
of the spindle to grip it a cutting blade 25 (Fig. 5) 
which is pivoted at 26 on the wall f is opened 
by the upward movement of a rod 28, the blade 
thereby engaging the yarn carried round the ring 
by the projecting finger 24. 

Immediately after such engagement of the 
yarn the rod 28 moves downwardly to close the 
blade 25 and the yarn is cut in a scissor-like 
nanner between the blade 25 and a co-operating 
blade 29 fixed to the wall 6 around the upper 
edge of the aperture 2. The ejecting rod is 
then noved endwise in the reverse direction to 
re-set the sleeve 2 at the base of the winding 
spindle 5. The ejecting of the completed pirn, 
the engaging and wrapping of the yarn on the 
tip of the winding spindle 5 and the cutting of 
the yarn are effected in very quick succession, the 
cutting operation taking place while the com 
pleted pirn is still near the top of the inclined 
chute 9 in order to prevent the unwinding of a 
long length of yarn from the pirn as it proceeds 
down the chute. 

Just before the cutting of the yar?n is efected 
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a carriage 3 (Figs. 1 and 11) mounted on freely 
rotatable rollers 32 beneath a pirn tube magazine 
83 (shown in dotted line) is moved (to the right 
in Fig. 11) to bring a tube-receiving channel 4 
formed therein beneath the magazine. The pirn 
tubes are normally prevented from dropping out 
of the magazine 83 by a flat portion of the 
carriage 3. The moving of the channel 4, 
however, to a point directly beneath the maga 
zine causes a fresh tube to drop into the channel, 
and the carriage is then moved in the reverse 
direction to bring the fresh tube directly oppo 
site to the tip of the spindle 5, the flat portion 
of the carriage preventing the remaining fresh 
pirns from dropping out of the magazine. 
A push rod 3T is normally held coaxially with 

the spindle 5 at a point beyond the tip of the 
fresh pirn tube on the carriage 3 by an arm 3 
depending from a toothed replenishing rod 
which is slidably supported parallel to the Wind 
ing spindle 5 in a slotted sleeve 40 which extends 
between the walls 6, 7 and outwardly towards 
the gear box 4. When the carriage reaches 
the requisite point the rod 3 is moved endwise 
along the sleeve 40 towards the gear box, in a 
manner to be described later, and in so moving 
causes the push rod 3 to push the fresh pirn 
tube endwise from the channel 34 of the carriage 
3 and along the spindle 5 into the winding Po 
sition. . 

In passing along the spindle 5 the fresh tube 
(indicated by the reference numeral in Figs. 
8 and 9) slides over and traps the few turns of 
yarn wound thereon (Fig. 9) and carries the 
yarn to the end of the spindle at which winding 
is to recommence. The timing of the mecha 
nism is such that the cutting of the yarn by the 
blades 25, 29 is effected just as the fresh pira 
tube 4 is being pushed on to the winding spindle. 

Simultaneously with the pushing on the spin 
dle 5 of the fresh pirn tube the yarn guiding de 
vice 8 is moved along the half-threaded shaft 6 
back to a point near the gear box in readiness 
for the recommencement of winding, by a push 
rod 42 which is under the control of the arm 3 
of the replenishing rod 39. Thus as the arm 8 
moves to bring about the replenishment of the 
spindle (i.e. to the right in Fig. 1) a wing 3 (see 
Figs. 1 and 11) outstanding from the side of the 
arm engages a spring 44 secured to a guiding ex 
tension 45 of the push rod 42 and through the 
medium of the spring urges the push rod towards 
the gear box 4. 
The end of the push rod 42 is furnished with a 

block 45 (Figs. 1 and 12) having a projecting 
wing 46 which engages an upstanding portion 
(Fig. 10) of a small bell-crank lever 48 pivotally 
mounted on the yarn guiding device 8. On being 
pushed the bell-crank lever 48 rotates about its 
pivot and pushes the threaded disc 50 of the yarn 
guiding device out of engagement with the 
threads of the half-threaded shaft against the 
pressure of a spring 5 which normally tends to 
keep the disc in engagement with the threads of 
the shaft. On being released from the threads 
in this manner the guiding device is free to 
side along the shaft 6 under the influence of the 
push rod 42 to the point at which winding of 
the new pirn is to recommence. 
With the fresh pirn tube pushed fully into 

position on the winding spindle S and the yarn. 
guiding device B pushed to the point at which 
winding is to recommence the replenishing rod 
39 is retracted and withdraws the push rods 3, 
A2 into inoperative position, (viz. the position 

3 
shown in Fig. 1). As the wing 4 of the block 
45' recedes from the bell-crank lever 48 on the 
yarn guiding device the pressure on the portion 
47 of the lever is released and the spring 5 is 
permitted to push the disc 50 again into en 
gagement with the threads of the rod in readi 
ness for the recommencement of winding. 
The lower extremity of the arm 38 is shaped so 

as to encircle the push rod 7 loosely, the opera 
tive connection between the two elements being 
established by a compression spring 52 which 
loosely encircles the rod and bears at one end 
against the arm 38 and at the other against an 
enlarged portion of the rod which is hollow to 
allow of the end of the rod passing over the tip 
of the spindle 5. In this way any tendency of the 
replenishing rod 39 to move outwardly towards 
the gear box 4 further than is necessary and thus 
causing the push rod 3 to damage the winding 
spindle 5, is prevented. Similarly, the operative 
connection between the wing and the push rod 
42 through the spring 4 is such as to prevent 
damaging of the yarn guiding device 8 in the 
event of the device jamming on the half-thread 
ed rodi 6. 
The few turns of yarn wrapped round the tip 

of the winding spindle 5 and trapped and carried 
along the spindle by the fresh pirn tube 4 re 
main just inside the bore of the tube 9 during the 
winding of a pirn. On the removal of the com 
pleted pirn, the turns of yarns leave the spindle 
together with the pirn and appear at the base 
of the pirn as a short loop of yarn protruding 
from the bore. This loop can quickly and sin 
ply be trimmed off without interfering in any 
way with the yarn in the pirn. 
The control of the pirn ejecting and replenish 
? mechanism described above is effected as foll 
OWS: 
Situated to the left of the wall (as seen in 

Fig. 1) is a drum cam 54 freely mounted on a ro 
tatable shaft 55. The drum can is formed with 
three grooves 56, 57, 58 which control levers 59, 
60, 6 respectively, the levers being pivotally 
mounted at points 62 and being furnished with 
projecting pins 63, each fitting in the correspond 
ing groove of the cam. The lever 59 is in pin and 
s'ot connection with an arm 6 secured to a shaft 
65 on which is fixed a bevel wheel 66 (Fig. 3), the 
bevel wheel engaging a cooperating bevel wheel 
67 secured to a shaft 68 borne in a boss formed in 
a wall 69 of the machine frame. A chain sprocket 
To mounted on the outer end of the shaft 68 is 
connected with a shaft T2 (to be described later) 
by means of chain and sprocket gearing 73. 
The lever 6 is in similar pin and slot connec 

tion with an arm 7 secured to a shaft 75 on 
which is fixed a bevel wheel S, the bevel wheel 
engaging a co-operating bevel wheel TT secured 
to a shaft borne in a boss formed in a wall 9 
of the machine frame. A chain sprocket 80 
Inounted on the outer end of the shaft 8 is in 
connection with a shaft 82 (to be described later) 
through chain and sprocket gearing 83. 
The lever 60 is slotted at its upper extremity, 

as is shown at 85, to receive a pin 86 outstanding 
from an extension 8 of the pirn tube carriage 
8, the extension 87 passing through a slot formed 
in the wall 7 and being formed with a bearing 
bosse which slidably engages a transverse guid 
ing shaft 9 f. 

Fixed to the shaft 55 closely adjacent to the 
left-hand end of the can 5 is a disc 93 having a 
plurality of semi-circular notches 94 formed on 
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from a shaft 95 by worm and wheel gearing 96. 
A dog 97 freely pivoted on the end of the cam 54 
near the periphery of the disc 93 normally rides 
idly on the periphery of the disc and drops into 
and pulls out of the notches 9 as the disc rotates, 
the drum can 54 remaining stationary on the 
rotating shaft 55. The dog 97 is under the con 
trol of a catch 98 also pivoted on the end of the 
cam 5 and urged by a spring 99 into the position 
shown in Fig. 2 to lock the dog in any of the 
notches 94 so as to establish a driving connection 
between the disc 93 and the cam 54. 
During winding, however, the catch 98 is re 

strained from dog-locking movement by a mov 
able latch OO which is secured to a shaft of ro 
tatably mounted in lugs O2 outstanding from the 
Wall 79 of the machine frame. Rotary movement 
of the latch 0 and shaft of is controlled by an 
arm 04 secured to the shaft 0 (Fig. 4) and 
forked at its lower end to engage a pin lots out 
standing from a bar 06 in connection with the 
starting rods of the machine. The bar 06 is 
slidably mounted in brackets 0 outstanding 
from the wall T, and is urged into endwise move 
ment to the right by a compression spring 5 
which surrounds the bar. 
As will be apparent from the above description, 

the disc 93, dog 97 and catch 98, and latch f)0 
comprise a clutch device for driving the cam 54 
and associated pirn ejecting and replenishing 
mechanism. The initiation of the drive to Such 
mechanism is effected as follows: 
Secured to the end of each starting rod 7 is an 

arm O in pin and slot connection with a lever 
108 which is pivoted at 09 to the wall T. During 
winding the position of each lever 08 is such as 
to hold under tension a spring f which con 
nects the lever with a catch f 2 rotatably mount 
ed about a pivot 3 formed on a bracket 10, the 
catch having a claw 4 which engages a cor 
responding recess in the bar f06. In this manner 
the bar is restrained against sliding movement in 
the bracket to under the influence of its spring 

5 during winding in the machine. 
On completion of winding, however, the start 

ing rods T are rotated in a clockwise direction by 
their stop motions to bring the corresponding 
spindles 5 to rest, each arm foil consequently ro 
tating its associated lever 8 anti-clockwise 
about the pivot 09. The rotation of each arm 
releases the tension in the associated spring f 
and brings a hammer 6 outstanding from the 
arm smartly against the end of a rod if 7 which 
projects from the catch 2 with the result that 
the catch is rotated about its pivot 3 to. free the 
bar f06 for movement under the influence of its 
spring fis. 
Movement of the bar (6 on stoppage of wind 

ing rotates the shaft of (anti-clockwise as seen 
in Figs. 3 and 4) by means of its connection 
therewith through the pin 05 and arm O4, and 
thus raises the latch 100 out of contact with the 
catch 98 (viz. to the position shown in dotted line 
in Fig. 3). The catch 98 thereupon springs into 
contact with the dog 97 and locks the dog in en 
gagement with the next notch 94 to be brought 
into contact with the dog by the rotation of the 
disc 93 (Fig. 2). The drum cam. 54 is thus 
coupled to the rotating disc 93 and both rotate 
together. 
At the commencement of the rotation of the 

cam 54 the groove 58 causes the lever 6 to swing 
(to the left in Fig. 3) to rotate the bevel wheel 
76, such rotation driving through the chain and 
sprocket gearing 80, 83 the shaft 82 on which is 

2,176,970 
mounted a pinion f 9 in engagement with the 
teeth of the pirn ejecting rod 4. In this manner 
the sleeve 2 is caused to eject the completed pirn 
from the winding spindle 5 in the manner de 
scribed above. 

Substantially simultaneously with the move 
ment of the lever $d the lever 80 is swung (to the 
right in Fig. 3) to move the pirn carriage 8 into 
position beneath the magazine 33 to collect a 
fresh pirn tube and then back (to the left) to 
carry the fresh pirn tube to the spindle replenish 
ing point. 
The rotation of the cam 54 brings about the 

rotation of a chain sprocket 2 formed integrally 
therewith, the sprocket driving through chain 
and sprocket gearing 22 a shaft 23 on which 
are secured bevel wheels 24 (Fig. 4). Each bevel 
wheel is in engagement with a further bevel wheel 
25 secured to the end of a shaft 26 which has 

secured at its other end the pinion 23 driving the 
yarn engaging- and wrapping-ring 22. On being 
driven by the rotation of the sprocket 2 the 
ring 22 functions in the manner described above 
and wraps a few turns of yarn from the ejected 
pirn round the tip of the winding spindle 5. It 
will be observed from Fig. 1 that the freely rotat 
able carriage supporting rollers 32 are mounted 
on the shaft 26, this, however, being merely for 
convenience, the rollers and the shaft having no 
further operative connection. 

Shortly after the ejection of the completed 
pirn from the winding spindle 5 the groove 58 in 
the drum can 5 swings the lever 6 back again 
into the position shown in Fig. 3, the ejecting 
rod 4 thereby being pushed towards the gear box 

to reset the sleeve 2 at the base of the wind 
ing spindle 5. Simultaneously with the º move 
ment of the lever 60 into the position in which 
the carriage 3 brings the fresh pirn tube into 
alignment with the winding spindle 5 the groove 
56 in the drum cam 54 causes the lever 59 to 
Swing (to the right in Fig. 3) to rotate the bevel 
wheel 6 and consequently the shaft T2 through 
the chain and sprocket gearing TO, 73. 
The shaft T2 carries a pinion 27 (Fig. 1) in en 

gagement with the toothed replenishing rod 39, 
the rotation of the shaft thus bringing about the 
operation of the push rods 3, 42 to replenish 
the spindle 5 with the fresh pirn tube and reset 
the yarn guiding device 8 on the half-threaded 
rod 6, in the manner described above. 
In addition to the pinion 27 the shaft 72 car 

ries a cam 28 the rotation of which operates the 
cutting blade 25. Thus the cam 28 engages a 
follower 29 rotatably mounted in a bracket 30 
Outstanding from the vertically disposed rod 28, 
the rotation of the cam causing the rod to be 
'raised and lowered during one rotation of the 
shaft 72. The rod 28 is urged downwardly by a 
compression spring 3 which ensures that the 
follower 29 always remains in engagement with 
the cam 28 and hence that a positive closing of 
the blade 25 is effected. The timing of the cam 
28 is such that the lifting and lowering of the 
rod 28, and consequently the opening and closing 
of the blade 25, is carried out just as the ring 22 
has wrapped suffüclient yar?m around the tip of 
the spindle to grip it, and immediately prior to 
the trapping of the Wrapped yarn by the fresh pirn 
tube. 
With the fresh pirn tube in position on the 

winding spindle 5 and the machine in readiness 
for re-starting the groove 56 swings the lever 59 
back to the position shown in Fig. 3 with the 
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2,176.970 S 
37, 42 are retracted and brought into the inopera 
tive position shown in Fig. 1. 

Simultaneously with such movement a raised 
portion 33 of the drum can 5 contacts. With a 
pin 34 outstanding from a bar 35 (Fig. 4) Which 
is freely mounted beneath the bar 6 in the 
brackets O, the can moving the bar to the left. 
This movement of the bar 35 causes both a mem 
ber 36 upstanding therefrom to bear against a 
collar 37 fixed on the bar 06, and pins 39 
outstanding from the bar 35 to bear against the 
lower ends of the pivoted levers 08, with the re 
Sut that the bar 06 is also moved to the left 
and rotates the shaft Of so as to lower the latch 
OO into position to engage the catch 98, and each 

starting rod is rotated in anti-clockwise direc 
tion to start its windings spindle. 
The engagement of the catch 98 by the latch 
00 moves the catch against the tension in its 

spring 99 out of contact with the dog 97 which 
thereupon disengages itself from the disc notch 
94, the drum cam 54 thus coming to rest until 
the newly started pirns are completed, when the 
cycle of operations described above is repeated. 
The shape of the grooves 56, 57, 58 in the drum 

cam 54 is such that one revolution of the can 
is suficient to effect the whole of the pirn eject 
ing and replenishing operations and the re-start 
ing of the winding spindles, the various ejecting 
and replenishing elements being moved from in 
operative positions to perform their functions in 
due order, and returned to such positions after 
having functioned before the winding of the 
new pirn commences. 

It will be apparent from the above description 
that any convenient number of winding Spin 
dles 5 may be served by the one ejecting and re 
plenishing unit, a set of two spindles only having 
been shown in the present drawings merely for 
convenience of description and illustration. 

It will, moreover, be observed that while the 
ejecting and replenishing mechanism is fully 
automatic there is no danger of the mechanism 
Operating until the last Spindle of a set has 
stopped rotating, the arrangement of the bar 
06, and a catch f2 in association with each 

spindle preventing premature starting of the 
mechanism on the stopping of any one Winding 
spindle. 
When it is desired to render the pirn ejecting 

and replenishing mechanism inoperative after 
the vinding of any particular set of pirms a hand 
lever 40 (Fig. 4) pivoted on the wall 69 may 
be rotated into position to engage a projection 
4 of the bar 6. In this manner even though 

the winding spindles 5 stop rotating and the 
starting rods cause the catches 2 to be rotated 
out of engagement with the bar 06 the bar can 
not move under the influence of its spring 5 
and consequently the latch OO is not raised out 
of Contact With the catch 98 which continues to 
allow the dog 97 to ride idly on the periphery of 
the disc 93. 

Figs. 13 to 16 illustrate a modification of the 
invention in which the controlling mechanism 
for the ejecting and replenishing elements is 
disposed beneath the latter elements in order to 
reduce the overall width of the machine. 

Thus, as shown in Fig. 13, the ejecting and re 
plenishing mechanism is generally of similar con 
struction to that described above in that a toothed 
ejecting rod 45 driven by a pinion 46 mounted 
on a shaft 47 operates a pirn ejecting sleeve 48 
and a toothed replenishing rod 49 driven by a 
pinion 50 mounted on a shaft 5 operates both 

a pirn push rod 52 and a yarn guiding device 
re-setting rod 53, fresh pirms 54 being sup 
plied from a magazine 55 to a carriage 56, and 
the yarn engaging- and wrapping-ring being 
driven by a shaft 57 upon which are freely 
rotatable rollers 58 supporting the pirn car 
riage. 
Unlike the previously described apparatus, how 

ever, the arms to secured to the ends of the 
starting rods are pivotally connected to rods 
60, each of which is connected at its lower end 

to a pivoted lever 6. With the starting rods 
in the "spindle running' position the connect 

ing rods 60 cause the levers 6 to bear down 
wardly on a pivoted latch 63 which performs 
the same function as the latch 100 described with 
reference to the preceding figures in that dur 
ing Winding in the machine the latch prevents a 
spring-urged catch 65 from locking a dog 66 
in a notch 6 formed in a rotatable driving disc 
68, and thus transmitting drive to a drum can 
S9. 
On stoppage of the winding Spindles 5, the 

starting rods rotate in a clockwise direction and 
each arm 07 pushes its connecting rod 60 down 
wardly. The rod rotates the associated lever 6, 
and the rotation of both levers permits the latch 
63 to raise out of the contact with the catch 
65 under the influence of a spring O (Fig. 14) 

which presses against a projection formed 
on the latch. The catch 65 is thus freed and 
locks the dog 66 to the driving disc 68 so as 
to couple the drum cam to the driving disc in 
the manner described above. 
The drum cam 69 is formed with two grooves 
73, T4 (Fig. 14). The groove f3 controls a 

pivoted lever T5 which is in pin and slot con 
nection with an arm 7 Secured to a shaft 78 
upon which is mounted a gear wheel 79. The 
gear wheel drives a pinion 80 secured to a shaft 
8 upon which is fixed a chain sprocket 82 
(see Fig. 15), the chain sprocket driving through 
a chain 84 the sprocket 85 mounted on the 
shaft 47 bearing the pinion 46 in engagement 
with the teeth of the pirn ejecting rod 45. (The 
sprocket 85 is immediately behind the pinion 46 
in Fig. 13.) 

In this manner the Swinging of the lever 75 
by the groove 73 brings about the ejection of 
the pirn 86 from the winding spindle 5. 
The groove 4 controls a pivoted lever 88 

which is in pin and slot connection. With an arm 
90 secured to a shaft 92 upon which is mount 
ed a gear wheel 93. The gear wheel drives a 
pinion 94 secured to a shaft 95 upon which 
is fixed a chain Sprocket 96, the chain sprocket 
driving by means of a cllain í 91 a sprocket í 98 
mounted on the shaft 5 bearing the pinion 50 
in engagement with the teeth of the pirn re 
plenishing rod 49. (The sprocket 98 is imme 
diately behind the pinion 50 in Fig. 13.) 
The swinging of the lever 88 by the groove 
74 thus brings about the movement of the pirn 

replenishing rod 49, the replenishing of the fresh 
pirn tube by the push rod 52 and the re-set 
ting of the yarn guiding device by the push rod 
53 being performed in the manner described with 

reference to Fig. 1. 
Prior to the swinging of the lever 88, however, 

the pirn carriage 56 is operated to bring the 
fresh pirn tube 54 from the magazine 55 to 
a position coaxial with the winding spindle 5 in 
the following manner:- 
Upstanding from the pirn ejecting rod 45 (see 
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20 formed in a movable plate 202 from which 
the carriage 56 is supported by pillars 203. 
On retraction of the rod 45 to eject a completed 
pirn from the winding spindle 5 the movement 
of the pin 200 within the cam slot 20 causes 
the plate 202 to move so as to carry the car 
riage ? 56 to a point beneath the magazine 55 
where a channel 204 formed in the carriage re 
ceives a fresh pirn tube 54 in the manner de 
scribed with reference to the carriage 3 f of Figs. 
1 and 11. 
The reverse movement of the pirn ejecting 

rod 45 to re-set the sleeve 48 at the base of 
the winding spindle 5 causes the plate 202 to re 
turn to the position shown in Fig. 16 where the 
fresh pirn tube is held coaxial with the spindle 
5. The movement of the replenishing rod 49 
under the influence of the lever 88 then causes 
the push rod 52 to push the pirn tube endwise 
from the groove 204 and into position on the 
Winding spindle 5. 
The yarn connecting the completed pirn with 

the thread guide is wrapped round the spindle 
tip and cut in the manner described with ref 
erence to FigS. 5 to 9. The shaft ST which 
drives the yarn engaging ring is driven from a 
gear wheel 83 disposed at the end of the drum 
Cam 69, the gear wheel driving a pinion 87 
secured to a shaft 9 to which is fixed a sprocket 
99 which drives the shaft 57 by means of a 
chain 84. The shaft 57 is connected by chain 
and Sprocket gearing 59 to a similar shaft driv 
ing a second yar?n engaging and wrapping ring 
in connection with a second winding spindle 5. 
After the replenishing operation the rod 49 is 
retracted by the cam 69 into inoperative position 
(viz. as shown in Fig. 13). 
The winding operation is now ready for re 

starting, and the raised portion of a cam 205 
formed on the drum cam 69 is brought by the 
rotation of the drum can into contact with a 
lever 89 (to be described later), which bears 
upwardly against a bar 206 formed with aper 
tures which loosely surround the lower ends of 
the connecting rods 60. On being lifted, the bar 
206 pushes the connecting rods upwardly with 
the result that the starting rods T are rotated 
anti-clockwise into spindle running position and 
the winding operation recommences. 
The upward movement of the connecting rods 
60 to restart the winding spindles 5 rotates the 

levers 6 about their pivots and brings the ends 
of the levers against the spring-urged latch f S3 
which is forced downwardly into position to dis 
engage the catch 65 from the dog 66. In this 
manner on recommencement of winding the drive 
to the drum cam 69 is disengaged and the cam 
comes to rest. 
The timing of the can 205 is such that it moves 

away from the lever 89 and thus allows the bar 
206 to descend from the ends of the connecting 
rods 6 before the calm 69 ceases to rotate. 
The connecting rods SO are thus free to descend 
on the completion of the winding of the pirns, 
when the sequence of Operations described above 
is repeated. 
The bar 206 is formed as a T-shaped member, 

the long limb. 207 of which is pivoted at 208 to 
allow of the rising and falling of the bar 206 in 
a substantially vertical plane So that the ends of 
the bar do not foul the lower ends of the connect 
ing rods. The lower ends of the connecting rods 
are rounded and the apertures in the bar 206 
which engage the ends of the rods are of con 
plementary shape to allow of smooth contact 
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between the members as the bar is lifted. The 
pivoted lever 89 prevents any tendency for side 
ways movement of the bar 206 relatively to the 
connecting rods 60 under the influence of the 
cam 205. 
AS With the apparatus described in connection 

with Figs. 1, 3 and 4, the controlling mechanism 
for the pirn ejecting and replenishing mechanism 
of Figs 13 to 15 is fully automatic, and one revo 
lution of the cam 69 is sufficient to bring about 
the whole of the pirn ejecting and replenishing 
Operations, and the ultimate restarting of the 
Winding spindles. Moreover, like the previously 
described apparatus, any convenient number of 
winding spindles can be served by the one unit 
of ejecting and replenishing mechanism, it mere 
ly being necessary to provide an arm 07, push 
rCd 60 and suitable lever 6 in connection with 
each Spindle starting rod. Premature starting 
of the can 69 and associated controlling mech 
anism on the stoppage of any one spindle of a set 
is rendered impossible by the provision of the 
levers 6 bearing on the latch 63, the latch be 
ing freed to free the dog-locking catch only when 
all the spindles of the set have ceased rotating, 
and the associated levers f6 are rotated about 
their pivots by the connecting rods 60. 

If On the completion of any particular set of 
pirns it is desired to stop the piirn winding op 
eration, the pirn ejecting and replenishing mech 
anism described above may be rendered inopera 
tive simply by rotating the spring 70 (Fig. 14) 
out of contact with the extension f of the latch 
f63. The latch thus remains in contact with the 
catch 165 which consequently cannot move to 
lock the dog 66 to the driving disc 68, on con 
pletion of winding. 

In the event of jamming of the pirn ejecting 
and replenishing mechanism through any cause 
(e. g. the jamming of a full pirn during removal 
or of a fresh pirn tube during spindle replenish 
ment), means are provided for bringing the 
mechanism quickly to rest. 

thus the disc 68 is Secured to a shaft 20 
(Fig. 17) upon which the drum can f69 is freely 
mounted, the shaft being continuously driven by 
Worm and wheel gearing 2. The drum is pre 
vented from rotating idly together with the shaft 
during winding in the machine by a spring finger 
22 (Fig. 14) which presses against a flat 23 
formed in the face of the drum. The pressure of 
the finger 22 is, of course, insufficient to pre 
vent the rotation of the drum when the dog 66 
is locked to the driving disc 68. 
The drive from the worm and wheel gearing 

2 is transmitted to the shaft 20 through a 
flanged disc 24 which is mounted on the end 
of the shaft and is in connection there with by 
means of a Soft copper pin 25 which passes 
diametrically through the flange of the disc and 
through a slot 26 formed in the end of the shaft. 
Pins 27 Outstanding from the side of the worn 
wheel 2 engage corresponding holes formed in 
the disc, the pins 2 and the copper pin 25 thus 
forming the positive driving connection between 
the wheel and the shaft. 
When the torque required to drive, the shaft 

20 exceeds a predetermined value as, for exam 
ple, on the jamming of the piirn ejecting and re 
plenishing mechanism, the copper pin 25 shears 
and thus disconnects the drive from the worm 
wheel to the shaft. The diameter of the copper 
pin 25 is predetermined in accordance with the 
load to which the shaft 20 is normally subjected. 
The disc 24 is held against the side of the 
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wheel 2 by spring fingers 209 which allow of 
quick withdrawal of the disc and replacement by 
a fresh disc complete with a new copper pin 
when the cause of jahnming is removed. The 
flange of the disc 24 is formed with an annular 
groove 28 into which a key may be fitted for 
ease of withdrawal and replacement of a disc. 

Fig. 5 illustrates an arrangement by which the 
half threaded traverse rod 6 may be finely ad 
justed towards or away from the winding spin 
dle 5 in Order to regulate the thickness of the 
pirn wound by the spindle. Thus the end of 
the rod is formed without threads and is re 
ciprocably Inounted in a bearing block f slid 
ably held in an aperture 8 formed in the wall 
6 in the vicinity of the yarn engaging- and 
wrapping-ring 22, the upper and lower edges 
of the aperture dovetailing in corresponding 
grooves formed along the upper and lower edges 
of the block. A screw 9 threaded through a 
lug 30 bears against one side of the block and 
a compression spring O mounted within the 
aperture so as to bear with its ends respectively 
against the block and the end of the aperture 
enable the block to be held in any desired posi 
tion lengthwise of the aperture. 
The operation of the pirn winding apparatus 

according to the invention will now be described 
briefly with reference to the embodiment illus 
trated in Figs. 1 to 12, it being understood that 
the apparatus illustrated in Figs. 13 to 16, while 
comprising the modifications described above, 
functions in a generally similar manner as will 
already be apparent from the foregoing de 
scription. 

During the winding of pirns by the spindles 5 
and traverse mechanisms 6, the apparatus parts 
2 and 3 (Fig. 1) are stationary, the starting rods 
T being in the "running' position and thus hold 
ing the latch foo in engagement with the catch 
98 to prevent the coupling of the dog 97 with 
the rotating disc 93. On completion of a pirn 
the associated startiling rod 7 is rotated by the 
stop mechanism to stop the winding spindle, 
and in so rotating, moves the corresponding 
catch 2 (Fig. 4) out of engagement with the 
bar f06. When the winding spindles 5 of the 
set have stopped, the corresponding catches 2 
are moved out of engagement with the bar f06 
which is thereupon freed to move (to the right 
in Fig. 4) under the influence of the spring 5. 
The movement of the bar OS rotates the latch 
OO out of engagement with the catch 98 which 

is thus freed to lock the dog 97 to the periphery 
of the rotating disc 93 so as to couple the drive 
to the drum cam 54. The rotation of the drum 
can reciprocates the sleeve 2 in association 
with each spindle 5 to eject the completed pirn 
from the spindle (see Figs. 6 and 7) and return 
the sleeve to inoperative position near the gear 
box again. 
On being ejected from the spindle 5, the com 

pleted pirn is passed through the ring 22 (Fig. 
5) which is set into rotation so that the finger 
24 outstanding therefrom engages the length of 
the yarn extending from the supply to the pirn 
and rotates the yarn round the stationary spin 
dle 5 to wrap turns of yarn thereon. When suffi 
cient yarn is wrapped round the spindle 5 to 
grip it, the yarn extending between the com 
pleted pirn and the turns wrapped on the spin 
dle is severed by the blades 25, 29. 
In the meantime on rotation of the drum cam 

54 the groove ST has caused the lever 60 to 
'swing" to the right in Figure 3 to move the r 

7 
pirn carriage 3i into position beneath the maga 
zine 33 (in Figs. and 11) to collect a fresh 
pirn and carry it to a point opposite the end of 
the spindle 5 where a push rod 37 reciprocates 
to push the empty tube endwise on the spindle 
so that the turns of yarn on the spindle are 
trapped between the spindle and the tube; while 
the tube is being secured on the spindle. While 
the push rod 37 is replenishing the spindle 5, the 
associated push rod 42 resets the yarn guiding 
device 8 along the traverse rod 6 at the point at 
which the winding of the new pirn is to com 
mence. The push rods 37 and 42 are then re 
tracted to their inoperative positions (viz. the 
positions shown in Fig. 1). 
With the empty pirn tube in winding position 

on the Spindle 5 and in engagement with the 
yarn extending from the supply, and the yarn 
guiding device 8 reset on the traverse rod 6 in 
position for the connencement of winding, the 
drum cam 54 pushes the bar 06 back to its 
original position against the pressure in the 
Spring 5 (as shown in Fig. 4), the retraction 
of the bar both rotating the starting rods to 
restart the winding spindles 5 (the rods thereby 
bringing the catches 2 into bar-locking posi 
tion) and lowering the latch 00 into position to 
engage the catch 98, (when the rotation of the 
drum carries the catch into latch-engaging posi 
tion) so as to free the dog 97. The dog is thus 
permitted to move to uncouple the drive between 
the disc 93 and the drum cam 54 and the drun 
cam comes to rest untill the pirms are completed, 
when the cycle of operations described above is 
repeated. 

Having described our invention, what We de 
sire to secure by Letters Patent is: 

1. Pirn winding apparatus having means for 
automatically replacing a completed pirn by an 
empty tube upon which the winding of a new 
pirn continues, comprising a winding spindle on 
to which a pirn tube may be pushed, means for 
ejecting the filled pirn tube endwise from the 
spindle on stoppage of winding, means for engag 
ing the length of yarn extending from the Supply 
to the completed pirn and rotating said yarn 
round the stationary spindle so as to wrap turns 
of yarn thereon, means for carrying an empty 
pirin tube to a point opposite the end of the 
spindle, means for pushing the empty tube end 
wise on to the spindle so that the turns of yarn 
are trapped between the spindle and the tube 
while the tube is being Secured on the spindle, 
and means for restarting the winding operation. 

2. Pirn winding apparatus having means for 
automatically replacing a completed pirn by an 
empty tube upon which the winding of a new pirn 
continues, comprising a winding spindle on to 
which a pirn tube may be pushed, means for 
ejecting the filled pirn tube endwise from the 
spindle on stoppage of winding, means for en 
gaging the length of yarn extending from the 
supply to the completed pirn and rotating said 
yarn round the stationary Spindle so as to wrap 
turns of yarn thereon, means for severing the 
yar?n near the completed pirin, means for carry 
ing an empty pirn tube to a point opposite the 
end of the spindle, means for pushing the empty 
tube endwise on to the spindle so that the turns 
of yarn are trapped between the spindle and the 
tube while the tube is being secured on the spin 
dle, means for operating the yarn severing means 
prior to the pushing on the spindle of the empty 
tube, and means for restarting the winding 
operation. 
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3. Pirn winding apparatus having means for 

automatically replacing a completed pirn by an 
empty tube upon which the winding of a new 
pirn continues, comprising a plurality of Wind 
ing Spindles on to which pirn tubes may be 
pushed, means in association with each spindle 
for ejecting the filled pirn tube endwise from the 
spindle on stoppage of winding, means in asso 
ciation with each spindle for engaging the length 
of yarn extending from the supply to the com 
pleted pirn and rotating said yarn round the 
stationary spindle so as to wrap turns of yarn 
thereon, means for carrying an empty pirn tube 
to a point opposite the end of each spindle, means 
for pushing each empty tube endwise on to the 
corresponding spindle so that the turns of yarn 
On Such spindle are trapped between the Spindle 
and the tube while the tube is being Secured. On 
the spindle, means for delaying the operation of 
said pirn ejecting, yarn engaging and Wrapping, 
and the pirn tube carrying and pushing means 
un ti all the pirms of the set are completed, and 
means for restarting the winding operation after 
the replenishment of the spindles with the fresh 
tubes. 

4. Pirn winding apparatus having means for 
automatically replacing a completed pirn by an 
empty tube upon which the winding of a new 
pirn continues, comprising a plurality of winding 
spindles on to which pirn tubes may be pushed, 
means in association with each spindle for eject 
ing the filled pirn tube endwise from the spindle 
on stoppage of winding, means in aSSociation 
with each spindle for engaging the length of 
yarn extending from the supply to the completed 
pirn and rotating said yarn round the Stationary 
spindle so as to wrap turns of yarn thereon, 
means for carrying an empty pirn tube to a point 
opposite the end of each spindle, means for push 
ing each empty tube endwise on to the corre 
sponding spindle so that the turns of yarn on 
such spindle are trapped between the spindle and 
the tube while the tube is being secured on the 
spindle, common mechanism for operating the 
pirn ejecting, yarn engaging and Wrapping, and 
the pirn tube carrying and pushing means in 
connection with all the spindles, means for 
delaying the operation of the common mecha 
nism un til all the pirms are completed, and 
means operated by said common mechanism for 
restarting the winding operation and bringing 
said mechanism to rest after the replenishment 
of the spindles with the fresh tubes. 

5. Pirn winding apparatus having means for 
automatically replacing a completed pirn by an 
empty tube upon which the winding of a new 
pirn continues, comprising a winding spindle on 
to which a pirn tube may be pushed, means for 
ejecting the filled pirn tube endwise from the 
spindle on stoppage of winding, means for en 
gaging the length of yarn extending from the 
supply to the completed pirn and rotating said 
yarn round the stationary spindle so as to Wrap 
turns of yarn thereon, a pirn tube magazine, a 
carriage for carrying an empty pirn tube from 
the magazine to a point opposite the end of the 
spindle, means for pushing the empty pirn tube 
endwise from the carriage on to the spindle so 
that the turns of yarn are trapped between the 
spindle and the tube while the tube is being 
secured on the spindle, and means for restarting 
the winding operation. 

6. Pirn winding apparatus according to claim 
5, comprising means for mounting the pirn tube 
magazine above the carriage, and means for re 
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ciprocating the carriage between the bottom of 
the magazine and the spindle, the carriage being 
formed both with a channel for receiving an 
empty tube from the magazine and carrying the 
tube to spindle-replenishing position, and a flat 
portion adapted to support the remainder of the 
tubes in the magazine during the winding of a 
Ol. 
7. Pirn winding apparatus having means for 

automatically replacing a completed pirn by 
an empty tube upon which the winding of a new 
pirn continues, comprising a winding spindle on 
to which a pirn tube may be pushed, a half 
threaded traverse rod in association with the 
spindle and adapted to be reciprocated, a 
threaded yarn guide mounted on said rod and 
adapted to screw along said rod while traversing 
yarn to and fro along the pirn tube, a lever for 
disengaging the threads of the guide from the 
threads of the traverse rod so as to free the guide 
for resetting movement along the rod, means for 
ejecting the filled pirn tube endwise from the 
Spindle on stoppage of winding, means for en 
gaging the length of yarn extending from the 
Supply to the completed pirn and rotating said 
yarn round the Stationary spindle so as to wrap 
turns of yarn thereon, means for carrying an 
empty pirn tube to a point opposite the end of the 
Spindle, means for pushing the empty tube end 
wise on to the Spindle so that the turns of yarn 
are trapped btween the spindle and the tube 
while the tube is being secured on the spindle, 
means for pressing the lever on the yarn guide 
to free the guide from the threads of the trav 
erse rod and reset the guide on the rod in posi 
tion for the recommencement of winding, and 
means for restarting the winding operation. 

8. Pirn winding apparatus, comprising a pirn 
Winding spindle, a guide adapted to traverse yarn 
to and fro along a pirn tube on the spindle, a 
rotatable ring disposed concentrically with the 
Spindle near the tip thereof, a finger formed on 
the ring and projecting inwardly of the ring, 
means in association with the spindle for ejecting 
a completed pirn endwise from the Spindle 
through the ring after stoppage of winding, a 
carriage for delivering a fresh pirn tube from a 
Supply to a point opposite the end of the spindle, 
means for rotating the ring so as to engage by 
the projecting finger the length of yarn extend 
ing from the traverse guide to the ejected pirn 
and to wrap Said engaged yarn around the tip 
of the winding spindle, means for propelling the 
fresh pirn tube endwise from the carriage and 
into winding position on the spindle so as to trap 
the Wrapped yarn by the fresh pirn tube while 
replenishing the spindle, means for severing the 
yarn near the completed pirn, and means for re 
starting the winding operation. 

9. Pirn winding apparatus having means for 
automatically replacing a completed pirn by an 
empty tube upon which the winding of a new pirn 
continues, comprising a winding spindle on to 
which a pirn tube may be pushed, means for 
ejecting the filled pirn tube endwise from the 
spindle on stoppage of winding, means for en 
gaging the length of yarn extending from the 
supply to the completed pirn and rotating said 
yarn round the stationary spindle so as to wrap 
turns of yarn thereon, means for carrying an 
empty pirn tube to a point opposite the end of 
the spindle, means for pushing the empty tube 
endwise on to the spindle so that the turns of 
yarn are trapped between the spindle and the 
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spindle, controlling mechanism for operating 
the pirn ejecting, yarn engaging and Wrapping, 
and the pirn tube carrying and pushing means, 
means operated by the controlling mechanism 
for restarting the winding operation, driving 
means for the controlling mechanism, clutch 
mechanism interposed between the driving means 
and the controlling mechanism and adapted to 
couple the driving means with the controlling 
mechanism on stoppage of winding and to un 
couple the driving means from the controlling 
mechanism after such mechanism has restarted 
the winding operation. 

10. Pirn winding apparatus, comprising a pirn 
winding spindle, a rotatable starting rod for con 
trolling the rotation of the spindle, means in 
association with the spindle for ejecting a con 
pleted piirn endwise from the spindle after rota 
tion of the starting rod to stop Winding, a car 
riage for delivering a fresh pirn tube from a Sup 
ply to a point opposite the end of the Spindle, 
means for propelling the fresh tube endwise from 
the carriage into winding position on the Spindle, 
a rotatable cam adapted to operate the pirn 
ejecting, delivering and propelling means, a ro 
tatable driving disc having a notched periphery 
and disposed coaxially with said cam, a dog piv 
oted on said can and adapted to contact with the 
periphery of the disc, a catch pivoted on the can 
near to said dog and adapted to move into con 
tact with the dog to lock the dog in a disc-notch 
and thereby to establish driving connection bes 
tv, een the disc and the cam, a latch under the 
control of the starting rod and adapted to re 
strain the catch during winding and to free the 
catch for dog-locking movement on rotation of 
the starting rod to stop winding, and means Oper 
ated by the cam for rotating the starting-rod to 
restart winding and resetting the latch in catch 
engaging position so as to disengage the drive 
to the cam on completion of the pirn ejecting and 
replenishing operation. 

11. Pirn winding apparatus, comprising a plu 
rality of pirn winding spindles, a rotatable start 
ing rod in association with each Spindle, means 
for ejecting completed pirns from the Spindles, 
means for replenishing the Spindles with fresh 
pirm tubes, means for severing the ends of yarns 
connecting the completed pirms vith the Supply, 
means for attaching said ends to the respective 
tubes, a rotatable cam adapted to Operate the 
pirn ejecting, replenishing, and yarn. Severing 
and manipulating means, means for driving said 
cam, a movable recessed bar adapted to bring 
about coupling or uncoupling of the driving 
means and the cam, a catch in association with 
each starting rod and adapted during winding by 
the corresponding spindle to engage a recess in 
the bar so as to lock it in uncoupling position, 
and, on rotation of the associated starting rod 
to stop winding by its spindle, to move from 
the recess so as to free the bar to move into 
coupling position when permitted to do so by the 
remaining catches, and means in association with 
Said cam for resetting Said bar in un coupling 
position, and bringing about the rotation of the 
starting rods to start winding and the resetting 
of the catches in bar-recess engaging position so 
as to lock the bar in the said turcoup ing posi 
tion on completion of the pirn ejecting, re 
plenishing and yarn severing and manipulating 
operations. 

12. Pirn winding apparatus, comprising a plu 
rality of pirn winding Spindles, a rotatable start 
ing rod in association with each spindle, means 
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for ejecting completed pirns from the Spindles, 
means for replenishing the spindles With fresh 
pirn tubes, means for severing the ends of yarn. 
connecting the completed pirms With the Supply, 
means for attaching said ends to the respective 
tubes, a rotatable cam adapted to Operate the 
pirn ejecting, replenishing, and yarn. Severing 
and manipulating means, means for driving said 
cam, a movable latch adapted to bring about 
coupling or uncoupling of the driving means and 
the can, a lever in association with each starting 
rod, each of said levers being adapted during 
winding by the corresponding Spindle to hold the 
atch in uncoupling position and, on rotation of 
the associated starting rod to stop Winding, to 
free the latch to move into coupling position 
when permitted to do so by the remaining levers, 
and means in association with Said can for ro 
tating the starting rods into Winding position 
and thereby moving the associated levers into 
latch-engaging position so as to uncouple the 
driving means from the cam on completion of the 
pirn ejecting, replenishing and yarn severing 
and manipulating operations. 

13. Yarn winding apparatus, comprising a plu 
rality of pirn winding spindles, means in associa 
tion therevith for ejecting completed pirs end 
wise from the spindles after stoppage of Winding, 
a carriage for delivering a fresh pirn tube from 
a Supply to a point opposite the end of each 
spindle, means for propelling the fresh tubes 
endwise from the carriage into winding position 
on the respective Spindles, common mechanism 
for controlling the operations of said ejecting, 
delivering and propelling means, means under 
the control of said connon nechanism for re 
Starting the winding operation and bringing Said 
mechanism to rest after the replenishment of 
the Spindles with the fresh tubes, means for 
driving Said connon mechanism, end negns for 
disconnecting the drive to said common nechia 
nism when the torque required to drive said 
mechanism exceeds a predetermined value. 

14. Yarn winding apparatus, comprising a plu 
rality of pirn Winding Spindles, means in associa 
tion there with for ejecting completed pirns end 
wise from the Spindles after stoppage of winding, 
a carriage for delivering a fresh pirn tube from 
a Supply to a point opposite the end of each 
spindle, neans for propelling the fresh tubes 
endwise from the carriage into winding position 
on the respective spindles, common mechanism 
for controling the operations of said ejecting, 
delivering and propelling nealins, means under 
the contro Of Said Common meclhanism for re 
starting the winding operation and bringing said 
mechanism to rest after the replenishment of the 
spindles with the fresh tubes, a slotted shaft for 
driving Said common mechanism, a wheel for 
driving Said shaft, and a soft-metal pin passing 
through said shaft and transmitting the drive 
thereto from said wheel, said pin being capable 
of transmitting only a predetermined degree of 
torque to said shaft so as to shear and fi 
nect the drive to the common nechanism when 
the torque required to drive said n (inism 
exceeds the predetermined value. 

15. A mechanism for incorporation in a pirn 
Winding machine of the type comprisiini, a spin 
dle on to which a pirn tube may be pusined, and 
a starting rod and stop motion in association 
therewith, said mechanism comprising means for 
ejecting a filled pirn tube endwise from the spin 
dle on stoppage of winding, means for engaging 
the length of yarn extending from the supply to 
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the completed pirn and rotating said yarn round 
the stationary spindle so as to wrap turns of yarn 
thereon, means for carrying an empty pirn tube 
to a point opposite the end of the spindle, means 
for pushing the empty tube endwise on to the 
spindle so that the turns of yarn are trapped 
between the spindle and the tube while the tube 
is being secured on the spindle, and means for 
restarting the Winding operation. 

16. A mechanism for incorporation in a pirn 
winding machine of the type comprising a spin 
dle on to which a pirn tube may be pushed, and 
a starting rod and stop motion in association 
therewith, said mechanism comprising means 

15 for ejecting a filled pirn tube endwise from the 

2,176,97o 
Spindle on stoppage of winding, means for en 
gaging the length of yarn extending from the 
Supply to the completed pirn and rotating said 
yarn round the stationary spindle so as to wrap 
turns of yarn thereon, a pirn tube magazine, a 
carriage for carrying an empty pirn tube from 
the magazine to a point opposite the end of the 
spindle, means for pushing the empty pirn tube 
endwise from the carriage on to the spindle so 
that the turns of yarn are trapped between the 
Spindle and the tube while the tube is being Se 
cured on the spindle, and means for restarting 
the Winding operation. 
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