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[57] ABSTRACT 

Apparatus for automatically feeding empty tubes, sep 
arately or in groups, to bobbin holders which pivot 
about a horizontal axis extending longitudinally of the 
machine and embodying at least one opening device 
adapted to travel into and out of engagement with the 
machine and by, which, when moved into engagement 
with the machine, a bobbin holder is swung upwards 
into a prescribed position and a bobbin lever is swung 
laterally outwards; at least one loading device which is 
adapted to move into and out of engagement with the 
machine and which, when it is moved out of engage 
ment with the machine, automatically takes up an 
empty tube by gripping it externally on the circumfer 
ence, bringing taken-up empty tube into the region be 
tween the centering plates of the bobbin holder, which 
is swung upwardly into the prescribed position and 
opened by the opening device when the loading device 
is moved into engagement with the machine. 

10 Claims, 9 Drawing Figures 
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WINDING TUBE CHANGING MECHANISMS 
The invention has for its objective the reduction of 

the working hours spent in attending to the, winding ar 
rangements of textile machines by providing an appara 
tus which is able to carry out entirely automatically the 
replacement of ?nished spools by empty tubes on bob 
bin holders. 
A further object of the invention is an apparatus ‘ 

which carries out the above function quickly withou 
occupying a large space. ‘ 
According to the present invention there is provided 

an apparatus for feeding empty tubes, separately or in 
groups, to the bobbin holders of textile machines. The 
bobbin holders are adapted to pivot about a horizontal 
axis extending longitudinally of the machine. Each has 
a bobbin lever, which can be swung out laterally against 
the force of a spring. The apparatus is adapted to travel 
along the front of the machine and comprises .at least 
one opening device which is adapted to travel into and 
out of engagement with the machine and by which, 
when moved into engagement with the machine, the 
bobbin holder is adapted to be swung upwards into a 
prescribed position and the bobbin lever is adapted to 
be swung laterally outwards. At least one loading de 
vice is also adapted to move into and out of engage 
ment with the machine. When moved out of engage 
ment with the machine, it automatically takes up an 
empty tube by gripping it externally on the circumfer 
ence. The taken-up empty tube is brought into the re 
gion between the centering plates of the bobbin holder, 
which is swung upwardly into the prescribed position 
and opened by the opening device when the loading de 
vice is moved into engagement with the machine. 
The apparatus provides a swift feeding of the bobbin 

holder. This is achieved by the fact that, while the 
opening device is carrying out the opening movements, 
the loading device has already moved with a new empty 
tube to the position between the centering plates of the 
bobbin holder, which is swung upwardly to a prescribed 
height. 
For textile machines having a plurality of superim 

posed banks of bobbin holders, it is possible in accor 
dance with one embodiment of the invention to simul 
taneously feed each of the banks of bobbin holders by 
having several feeding devices arranged one above the 
other, each feeding device comprising at least one 
opening device and at least one loading device. With 
this construction, a separate lifting movement is 
avoided. By suitable coupling, a common drive means 
is suf?cient for the feeding arrangements disposed one 
above the other. 
According to another embodiment of the invention 

for use with textile machines having several superim 
posed banks of bobbins, the opening device and the 
loading device can be designed to be adjustable in 
height independently of their working movement. By 
this means, it is also possible in a simple manner for 
several banks of bobbins to be fed by the same feeding 
arrangement. 
According to another advantageous embodiment of 

the invention, each feeding arrangement can comprise, 
in juxtaposition, a plurality of identical opening devices 
and a plurality of identical loading devices. This ar 
rangement can be used in the embodiment having sev 
eral feeding arrangements arranged one above the 
other and also with the feeding arrangement which can 
be raised and lowered. ' 
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2 
In principle, it is possible for the opening devices and 

the loading devices to travel along a rectilinear path 
transversely of the textile machine. For the purpose of 
saving space, however, it is advantageous for the open 
ing devices and the loading devices to be pivotable 
about a vertical axis on a carriage which can move 
along the machine which is to be fed. With this con 
struction, the opening devices and loading devices are 
brought into the opening position or loading position 
near the machine by horizontal pivotal movements 
transversely of the textile machine. 
With this type of arrangement, the empty tube maga 

zine is preferably so arranged that the ends of the 
empty tubes point transversely of the textile machine. 
In this way, it is possible to arrange for the empty tube 
magazine to be of sufficient length without thereby in 
creasing the space required transversely of the textile 
machine. Furthermore, the pivotal arrangement is es 
pecially suitable in the case where the bobbin holders 
are arranged to be offset inwards from the front of the 
textile machine. 
According to a more specific embodiment of the piv 

otal arrangement, it is advantageous to pivot the open 
ing devices and the loading devices together by means 
of a common drive between an end position remote 
from and an end position near to the machine in such 
a way that, when the feed arrangement is pivoted 
towards the machine, the opening devices carry out 
their opening movements and the loading devices car 
rying the empty tubes are moved forward into the re 
gion of the previously upwardly swung and opened 
bobbin holders. When the feeding arrangement is 
swung away from the machine, the empty tubes can be 
automatically fed to the returned loading devices. 
With this arrangement, it is possible for the empty 

tube magazine, arranged with its longitudinal dimen 
sion parallel to the front of the textile machine, to be 
removed laterally from the front region of that part of 
the textile machine which is just about to be fed. 
By this means, a very small space is required immedi 

ately in front of the part of the textile machine to be 
fed. 

In a further embodiment of the invention the opening 
device, which is provided with a stop for de?ecting the 
bobbin lever upwardly and another stop for de?ecting 
the bobbin lever laterally and outwardly, is adjustable 
by means of a pivoting driver about a horizontal axis 
which is parallel to the longitudinal axis of the machine 
and is adjustable transversely with respect to the ma 
chine. The opening device is adapted to be swung from 
a prescribed lower end position situated beneath the 
lowest possible position of the bobbin lever while carry 
ing the bobbin lever into the prescribed upper position, 
and is movable laterally by means of another drive. By 
this construction of the opening device, it is ?rstly en 
sured that the bobbin lever and the completed bobbin 
is gripped in any possible pivoted position of the open 
ing device. In this case, the pivoted position of the bob 
bin holder in relation to the associated friction drive 
roller ?xed rigidly to the machine frame is prescribed 
by the actual thickness of the completed bobbin which, 
in certain circumstances, as with a premature breakage 
of the thread, may be very thin. Secondly it is ensured 
that, independently of the initial position of the bobbin 
lever, the bobbin holder with its centering plates always 
assumes a certain position for receiving an empty tube, 
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so that the movement of the loading device can be kept 
simple. 
According to a further embodiment of the invention, 

the opening device can have associated therewith a 
suitable discharge chute for the ?nished bobbin drop 
ping out of the opened bobbin holder. In this case, in 
a further embodiment of the invention the holding 
means for the horizontal pivot axis of the opening de 
vice and the pivoting drive thereof are structually com 
bined with the discharge chute. The latter is arranged 
on a longitudinally displaceable carraige so as to be ad 
justable transversely of the machine and, when the 
opening device is in the end position near the machine, 
is adjustable longitudinally of the latter. With this con 
struction, the opening device is adjusted above the dis 
charge chute transversely of the machine. After the 
opening device has swung the bobbin lever upwardly, 
simultaneously lifting the completed bobbin from the 
friction roller into the prescribed position, it is then 
shifted longitudinally of the machine and above the dis 
charge chute for opening the bobbin holder. 

In a further embodiment of the invention, the loading 
device comprises gripper members which are of chan 
nel-like construction and support the empty tube on 
the casing. The gripper members have associated with 
the rearward ends thereof a stop by means of which, as 
the loading device is introduced into its end position 
remote from the machine, the discharge flap of the out 
let of an empty tube magazine is opened in such a way 
that an empty tube drops from the outlet into the grip 
per members. 

THE DRAWINGS 

Preferred embodiments of the invention are illus 
trated in the drawings, wherein: 
FIG. 1 shows a side elevation of part of the lower 

winding section of a textile machine provided with the 
feeding arrangement according to the invention, the 
view corresponding to the section plane l—l in FIG. 
2; 
FIG. 2 is a plan view of FIG. 1; 
FIG. 3 is a view, partly in section and partly in eleva 

tion, showing the pivot bearing of the feeding arrange 
ment according to the invention, the view correspond 
ing to the arrow III in FIG. 2, with a different arrange 
ment of the horizontal conveyor; 
FIG. 4 is an enlarged, prespective view of a gripper 

. device; 

FIG. 5 is a vertical longitudinal section through a 
magazine for empty tubes; 
FIG. 6 shows the outlet of an empty tube magazine 

with a discharge flap opened by a gripper; 
FIG. 7 is a side elevation of a vertical conveyor, 

which takes the completed bobbins from the horizontal 
conveyor and discharges them into a container; 
FIG. 8 is a plan view of FIG. 7; and 
FIG. 9 is an overall plan view of the feeding mecha 

nism on a travelling carriage. 
A textile machine, for example a double-twisting ma 

chine, is indicated at 1. In the lower section, only par 
tially illustrated, the textile machine comprises winding 
arrangements 4 in two banks 2 and 3. Each winding ar 
rangement consists essentially of a bobbin holder 6 
which can swivel up and down about a horizontal shaft 
5 and seves to accommodate a bobbin 7, and a ?xedly 
arranged driving roller 8, which is continuously driven 
in a manner not shown. ’ 
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4 
The bobbin holder comprises two arms 9 and 10 

which, with their respective centering plates 11 and 12, 
engage the ends of the winding tube which is a hollow 
truncated cone. For cancelling the centering action, 
one arm 10 can be swung out laterally about a shaft 14 
against the force of a spring 13. The same am is ex 
tended in relation to the other arm 9 to form the so 
called bobbin lever, by means of which the bobbin 
holder is swung upwardly in order to bring the bobbin 
out of contact with the driving roller 8. 
A mechanism automatically feeds the bobbin hold 

ers. The feeding unit 15 comprises an underframe 16, 
on which are arranged a feeding mechanism 17, an 
empty tube magazine 18 and also conveyors 19 and 
124 which carry away the ?nished bobbins. 
The underframe consists of a frame unit 20, which is 

guided on the side of the textile machine by means of 
two spaced grooved wheels (only one, 21, is shown) en 
gaging a guide rail 22 mounted on the textile machine, 
and is supported approximately centrally on the oppo 
site side, so as to produce a three-point mounting, by 
means of a wheel 23 on the floor 24. 
The entire feeding mechanism 17 is arranged so that 

it can pivot about a ?xed pivot unit 25 mounted on the 
underframe 16. The pivotal range is 90°, this being be 
tween the feeding position shown in FIGS. 1 and 2 and 
a position (not shown) swung out relatively thereto by 
90°. Firstly the mechanism 17 is provided with new 
empty tubes 26 from the magazine 18 and secondly the 
complete feeding unit 15 is moved along the textile ma 
chine. 
The pivoting mechanism is to be seen from FIGS. 2 

and 3. A pivot arm 27, on which the feeding mecha 
nism 17 is arranged in a manner to be discussed in 
greater detail below, is arranged to turn about a shaft 
28. The turning movement is effected by a swivelling 
cylinder 29, the piston rod end of which is connected 
at 30 to a projection 31 on the arm 27 and the cylinder 
end of which is connected at 32 to an arm 33 which is 
rigidly connected to the pivot unit 25. 
The feeding arrangement 17 is arranged to be adjust 

able in height on the pivot unit 25. For this purpose, a 
lifting cylinder 34 is arranged inside the pivot unit 25. 
The cylinder end is ?xed to the cover 35 of the pivot 
unit 25 and the rod end is pivotally connected at 36 to 
the underside of a lifting plate 37. Arranged on the lift 
ing plate are the support means for the swivelling cylin 
der 29 and the pivot shaft 28. The pivot arm 27 and lift 
ing plate 37 can be adjusted by means of the two cylin 
ders to correspond to the position of the winding banks 
2 and 3. Arranged on the underside of the lifting plate 
are guide rods 38, which are displaceably guided in 
guide bushes 39in the cover 35. The cover 35 is con 
nected fast to the pivot unit 25 so as to turn therewith. 

The feeding arrangement 17 assumes a suspended 
position in relation to the pivot shaft 28. A supporting 
arm 40, which extends transversely of the pivot arm 27 
and serves to support the supply mechanism 17, is off 
set downwardly relative to the pivot arm 27 by means 
of a connecting rod 41. The arm 40 projects on both 
sides of the rod 41. The longer portion directed 
towards the textile machine in FIG. 2 serves for the 
mounting of an opening device 42, while the oppositely 
directed shorter portion serves for the mounting of a 
loading device 43. Both devices are so constructed that 
simultaneously two juxtaposed bobbin holders of one 
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bank are fed. The operation as regards the opening and 
loading of the two adjacent bobbin holders is the same. 

The pivot arm 27 and pivot shaft 28 are partly sup 
ported by a roller bearing at the bottom end of the ver 
tical connecting rod 41. One roller 80 of this bearing 
is shown in FIG. 3. When the feeding arrangement piv 
ots, the pair of rollers travel downwards on the cylindri 
cal wall of the pivot unit 25. The pair of rollers can 
have associated therewith a stop which, when the ar 
rangement is adjusted vertically, lifts the pair of rollers 
with the arm 41 away from the cylinder wall. In this 
way, any scraping of the rollers on the wall is avoided. 

FIG. 3 shows an arrangement whereby the horizontal 
conveyor can be raised and lowered. For this purpose, 
the conveyor 19' is ?xed by means of its support frame 
106 and a lug 107 on a supporting sleeve 108, which 
can be moved up and down on the wall 109 of the 
round pivot unit 25. The lifting cylinder 34 serves for 
the lifting and lowering movements and can also be 
adapted for the arresting action in the required posi 
tion. Fixed on the bottom end of the guide rod 38 is a 
support ring 117. This also travels upwards with the lift 
ing plate 37 when it is raised. A bore 118 in the support 
ring is sufficiently large for the support ring to be able 
to move upwards without obstructing the lifting cylin 
der 34. Fixed on the support ring 117 is a lug 119, 
which is connected to the supporting sleeve 108 
through a vertical slot 120 formed in the wall 109 on 
that side thereof which is on one of the sides of the tex 
tile machine, i.e., on the side situated behind the plate 

- of the drawing. 
With the arrangement of the horizontal conveyor as 

described, this latter is adjusted upwards by thelsame 
distance to the bank of bobbin holders at a higher level 
as the vertical adjustment of the feeding mechanism 17. 

A transfer section 121 of the horizontal conveyor 19' 
is also to be seen in FIG. 3. The transfer section is ?xed 
beyond a discharge roller 122, which is preferably 
driven by means of a motor forming a structural part of 
or ?tted into the roller, so as to project by means of side 
plates 123 on the conveyor 106. In a manner not shown 
in FIG. 3, the ?nished bobbin, lying on the part 122, is 
gripped by a vertical conveyor, which will hereinafter 
be further described. 
The complete opening device 42 is supported on a 

discharge chute 44 associated therewith, which chute 
in its turn is held on the support arm 40 to be adjustable 
longitudinally of the pivot arm 27. Serving for the ad 
justable support are two guide rods 45 and 46, which 
are ?xed on a side plate 47 of the chute 44 and engage 
through guide bushings 48 and 49, which are provided 
on a side face 50 of the support arm 40. Arranged on 
the bottom end of the face 50 is a cylinder 51, which 
serves for the sideways adjustment of the chute 44. The 
purpose of the sideways adjustment is explained below 
in conjunction with the opening device 42. 
The opening device 42 comprises essentially two 

pivot arms 52 and 53, which each grip one side of a 
bobbin lever from below by means of two lateral lugs 
54 and 55 and on the other side laterally outwards by 
means of two abutments 56 and 57 on the free end of 
the lugs. With another arrangement which is not illus 
trated, in which the pivot arms grip between the bobbin 
lever 10 and the bobbins 7, the lugs 56 and 57 can be 
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omitted, because then the pivot amis, preferably con 
structed as ?at metal members, form the stop for grip 
ping the bobbin lever laterally outwards. 
The pivot arm 52 is rotatably mounted at 58 on the 

side plate 47 and the pivot arm 53 is rotatably mounted 
at 59 on a holding plate 60 of the chute 44. A cylinder 
61, the cylinder end of which is pivoted at 62 on the 
side plate 47 of the chute 44 while the piston rod end 
is pivoted at 63 on the pivot arm 52, serves for the up 
ward and downward swivelling of the pivot arm 52, 
and, through a connecting member 64, the pivot arm 
53. 
As already mentioned, the loading device 43 is ar 

ranged on that end of the support arm 40 which is fur 
ther from the textile machine 1, and in fact parallel to 
the opening device 42. The loading device comprises 
two upwardly open grippers 65 and 66, which are inter 
connected by means of a stirrup member 67 and, by 
means of a rack 68 which engages on the gripper 65, 
are jointly adjusted in a horizontal plane transversely of 
the pivot arm 27 towards the textile machine. The rack 
68 is driven by an electric motor 69 through a pinion 
70. The motor 69 is arranged on a lug 71 of the pivot 
arm 40 which extends parallel to the pivot arm 27. This 
lug also comprises two guide bushings 72 and 73, 
through which engage two guiding and holding rods 74 
and 75 of the grippers 65 and 66. The guide rods are 
fixed on the gripper 65. 
The grippers 65 and 66 each consist of an immovable 

part 76, which is adapted to the truncated cone form 
of the empty tube 26, and a part 77 which is movable 
relatively thereto and which is made substantially 
shorter than the part 76 and engages around the middle 
of the tube 26 like a clamp. The clamping part 77 is ca 
pable of swinging away from the part 76 about a shaft 
78, against the force of a spring. 
For the exact introduction of the empty tubes be 

tween the centering plates ll and 12, each gripper 
member has associated therewith a centering device. 
This consists of a wire stirrup 84, which has two hori 
zontally directed arms 85 and 86 which are applied 
from above and below to the large plate 11 and thereby 
ensure that the empty tube to be introduced into the 
bobbin holder is in exact alignment with the centering 
plates 11 and 12. For the easy gripping of the centering 

_ plate 11, the free ends of the arms 85 and 86 of the cen 
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tering stirrup 84 are bent upwards and downwards, re 
spectively. In a manner not illustrated, the large plate 
11 comprises a circumferential groove, into which are 
pushed the arms of the wire stirrup 84. By the coopera 
tion of the groove and wire stirrup arms 85 and 86, the 
orientation of the grippers 65 and 66 is adjusted rela 
tively to the plates 11 and 12 in a horizontal direction. 

As a result of the gripper members 65 and 66 being 
mounted by means of two leaf springs 87 on a support 
frame 88 constructed as an angle member, the gripper 
members are able to follow the guiding of the centering 
stirrup 84. The rack 68 and the guide rods 74 and 75 
engage on the frame 88 in a manner not shown in de 
tail. In FIG. 4, the connecting stirrup 67 is partially 
shown, by which the gripper member 66 is ?xed on the 
guided and driven gripper member 65. Both gripper 
members can be reciprocated in the direction of the 
arrow 1 15. 
The construction of a gripper member 65 can be seen 

in greater detail in FIG. 4. The empty tube is gripped 
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between the parts 76 and 77. The clamp 77 is held by 
means of a torsion spring 89 in the closed position. The 
clamp consists of a lower gripper section 90 and an 
upper section 91, which serves in a manner hereafter 
explained for opening the clamp and projects upwardly 
beyond the shoulder 81 of the gripper part 76. 

In the embodiment shown, the part 76 of the gripper 
member consists of several rectangular plates welded 
to one another at the longitudinal sides, while side 
plates 92 and 93 are welded thereon along the narrow 
sides. Arranged on the- side plate 93 is a tube support 
ing plate 94 serving as an auxiliary centering means for 
the small centering plate 12. This plate consists of two 
parts 110 and 111 which, seen from above, abut one 
another at obtuse angles. The plate 94 can swivel about 
an axis 112, which is arranged on the plate 93 at the 
edge thereof. The plate 94, in the position shown in 
FIG. 4, is more especially held by a torsion spring 
against a stop (not shown) beneath the plate. The plate 
94 has associated therewith a cut-off 113 in the part 76, 
into which the plate 94 can more especially ?t with the 
part 111 when the plate 94 is swung inwardly against 
the force of the spring. 
The empty tube which is to be introduced into the 

bobbin holder and which, in the embodiment shown, is 
assumed to be of conical form, lies with its larger end 
on the side plate 92, there being a certain spacing be 
tween the end and the stirrup 84. The smaller end of 
the empty tube lies on the plate 94 which slopes slightly 
upwards in the outward direction, and in such a way 
that the plate 94 projects outwardly somewhat beyond 
the empty tube. 
The action of the centering plate 94 is as follows: 

When the grippers 65 and 66 are introduced between 
the opened bobbin holders, which are swung upwardly 
to the correct height, the tubes are gripped by the arms 
of the bobbin holder by the chute 44 being displaced 
towards the right in FIG. 2. The plate 94 then serves as 
an aid to the introduction of the small centering plate 
12 arranged to have a slight movement on the bobbin 
lever 10. This centering plate is ?rst of all gripped by 
a downwardly sloping edge 114, is swung upwards 
slightly and then introduced over the plates 110 and 
111 into the end of the empty tube. 
The necessity of the plate 94 being able to pivot in 

wards is apparent when FIGS. 1, 2 and 4 are considered 
together. If the bobbin holders are opened, the grippers 
65 and 66, with the empty spools lying on the side 
flange 92 and the centering plate 94, are able to pass 
the abutments 54, 56 and 55, 57 of the pivot arms 52 
and 53, respectively. After the introduction of the cen 
tering plates 11 and 12 into the empty tubes (the bob 
bin holders 6 and the opening device 42 then assuming 
the position to be seen in FIG. 2, but with empty tubes 
26 in the bobbin holders instead of the bobbins 7 which 
are shown), the stops 54, 56 and 55, 57 are in the way 
of the centering plates 94 with the return movement of 
the grippers 65 and 66. The passing movement is, how 
ever, assured by the fact that the centering plates 94 
move with the underside of the plate 110 against the 
stops 54, 56 and 55, 57 and are temporarily swung up 
wards and inwards during the further movement. 
The construction of the magazine 18 for the empty 

tubes is to be seen from FIG. 5. This corresponds to a 
construction given as an example. The tubes 26 are ac 
commodated in a narrow parallelelopiped box. One 
such box is associated with each gripper 65 and 66. As 
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8 
will be seen more especially from FIG. 9, the empty 
tube magazine 18 consists of a base frame 150, into 
which can be introduced two boxes 151 and 152 with 
the empty tubes. The outlet 83 and also a conveyor 95 
associated with each box are components of the basic 
structure. In order to accommodate the upper run of 
the conveyor, the bottoms of the empty tube boxes are 
formed with a longitudinal resess. 
The distance between the two side walls of each box 

is such that the tubes can only slip down with'slight 
play. As a result, they cannot twist to lie longitudinally 
with respect to the walls. Arranged in a longitudinal 
slot (not shown in detail) in the base, is the upper run 
of an endless conveyor 95, which is provided at inter 
vals with driver elements 96 and conveys in the direc 
tion of the arrow 117. The discharging end wall 97 is 
provided at the bottom end, in the region of the upper 
run of the conveyor, with a discharge opening 98, 
which is somewhat higher than the largest diameter of 
the empty tube, where a conical tube is concerned. 
Arranged before the wall opening 98 is a discharge 

box 83. By means of a sloping discharge plate 99, the 
tubes pushed out by the driver elements 96 pass behind 
the closed end wall 100 of the discharge box. By down 
ward hinging of a discharge ?ap 82, one tube can fall 
downwards. The discharge ?ap is, for example, formed 
by two rods. A divider arm 101, which is pivotally 
mounted at 102 in a vertical plane, ensures that always 
only one tube can drop out with each opening of the 
discharge ?ap 82. 
For this purpose, the free end of the divider arm is ?t 

ted approximately centrally into a spring 103, which 
serves as a return spring for the spaced discharge rods 
82 which can be swung about a horizontal axis 104 
downwardly in the opening direction. As shown in FIG. 
6, the divider am 101 with the discharge ?ap 82 
opened bears with its free end against the next tube and 
in this way prevents more empty tubes falling down 
during one ?lling operation. The return spring 103 is 
arranged in the space between the two tube boxes and 
is connected by means of a horizontal rod (not shown) 
to the divider arms of both boxes. 
The cooperation of one of the grippers 65 and 66 

with the associated empty tube magazine 18 is to be 
seen more clearly from FIG. 6. With the swinging back 
of the feeding device 17 from the position according to 
FIG. 2, ?rst of all the clamp 77 bears with the part 91 
against the end wall 100 of the outlet 83, the clamp 
being swung in the opening direction against the force 
of the torsion spring 89. Meanwhile, a shoulder 81 of 
the gripper has engaged an opening arm 105 of the bot 
tom flap 82. Against the force of the spring 103, the 
flap 82 is de?ected into the position according to FIG. 
6, so that the empty tube situated at the front, as illus 
trated, passes into the gripper 65 or 66. The ?ap 82 
formed by two rods is then swung into the region be 
tween the side cheeks 92 and 93 of the gripper. An 
arrow 116 indicates the direction of movement of the 
gripper in the region of the empty tube magazine 18. 

It can be seen from FIGS. 7 and 8 how the completed 
bobbins released from the bobbin holder by means of 
the opening device are carried away. The completed 
bobbins 7 passing by way of the chute 44 (FIGS. 1 and 
2) on to the horizontal conveyor 19’ are initially con 
veyed in the direction of the arrow 128 on to the trans 
fer section 121 ?xed on the frame construction 106 of 
the conveyor 19’, where they are gripped in succession 
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by the vertical conveyor 124 in the direction of the 
arrow 145. For this purpose, the transfer section is so 
formed of freely projecting rods 125 which are ar 
ranged parallel to and spaced from one another, that a 
basket 126 of the vertical conveyor, which is likewise 
composed of freely projecting rods 127, is able to move 
upwardly from the region of the delivery section 121 
and in this way to carry upwardly the completed bobbin 
which is situated thereon. 
The basket 126 is rotatable counterclockwise about 

a pivot 129, but in the other direction is held non 
rotatablyon a lateral projection 130 of a slide block 
131. The slide block is fastened at one end on an end 
less conveyor chain 132 and is accommodated at the 
other end by a vertically movable slide guideway 133. 
The conveyor chain runs over four de?ecting rollers 
134 and also over a driving sprocket 136 which is 
driven by a motor 135. The horizontal slide guideway 
133 is in its turn guided parallel to itself so that it can 
be raised and lowered on to vertical guide rods 137. 
While the chain 132 assumes the driving function, the 
slide guideway 133 carried by the slide block 131 dur 
ing its upward and downward movement serves to sta 
bilize the position of the basket 126. 
A chute 138 is arranged in the region where the 

downward movement of the basket 126 commences. 
This chute, the slope of which is preferably adjustable, 
is ?xed by means of a holding arm 139 on the frame 
140 of the vertical conveyor. A rod 141 ensures that 
the basket tips when it starts the downward movement 
according to arrow 142, whereby the conveyed bobbin 
7 passes by way of the chute 138 into a container 143. 
The latter is preferably provided with its own running 
gear 144 and coupled to the undercarriage 20 of the 
feeding arrangement. 
FIG. 9 shows in plan view the complete feeding ar 

rangement and a part of a textile machine. It is possible 
to see the undercarriage 20 which can travel along a 
textile machine, indicated by a part of a row of bobbin 
holders 6 with bobbins 7 which are shown. The under 
carriage is mounted at three points. Provided on the 
machine side are the two grooved wheels or pulleys 21, 
which run on a rail 22 arranged on the textile machine, 
and the wheel 23, which runs on the floor 24. One of 
the pulleys is driven by a motor 146. The feeding ar 
rangement 17, consisting of the opening device 42 and 
the loading device 43, together with the pivot column 
25 and the horizontal conveyor 19, occupies approxi 
mately the middle third of the undercarriage when the 
feeding arranagement is in the position swung away 
from the textile machine as shown in FIG. 9. Arranged 
in the rear third, in the half remote from the textile ma 
chine, is the magazine 18 for empty tubes. The front 
third is occupied essentially by the verticlal conveyor 
124 and the collecting container 143 for completed 
bobbins in the half facing the textile machine. The 
other half of the front third serves to accommodate a 
hydraulic control system, which is not shown in detail. 

Apart from the vertical conveyor 124, which projects 
to a greater height, all parts of the bobbin holder feed 
ing arrangement are arranged as regards height in the 
region of the bobbin holders. By this means, it is possi 
ble to arrange another feeding arrangement on the 
same undercarriage above the feeding arrangement for 
the bobbin holders. This is advantageous, for example, 
in the case of a twisting machine, particularly a double 
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twisting machine, which comprises the twisting spindles 
in the upper part and the bobbin holders in the lower 
part. The feeding arrangement for the spindles can be 
arranged above the feeding arrangement 17 for the 
bobbin holders and can effect the feeding of the spin- ' 
dles simultaneously with the replacement of the com 
pleted bobbins. Indicated at 148 and 149 are tubes 
which are arranged on the undercarriage and which 
can serve for guiding or supporting a spindle feeding 
arrangement (not shown). Together with the bobbin 
holder feeding arrangement according to the invention, 
it is‘more especially possible to use an arrangement for 
feeding spindles on textile machines, such as shown in 
German Patent Specification P 20 19 370.8. 
The feeding arrangement operates as follows: In the 

position of the feeding arrangement swung away from 
the textile machine 1, which position is not shown, the 
carriage 16 will travel up to two bobbin holders 6 which 
are to be fed. The pivot arm 27 will then be swung by 
means of the pivot cylinder 29 from a position trans 
verse to the longitudinal front of the textile machine 1 
into a position parallel thereto. By this means, the 
opening device 42 is moved into its operating position. 
The pivot levers 52 and 53 assume their lowest, down 
wardly swung position. In this position, and with the 
swinging of the arrangement towards the textile ma 
chine, they then also pass beneath the bobbin levers 10, 
when only an empty tube is disposed in the bobbin 
holder 6. By admission of pressure to the cylinder 61, 
the two bobbin holders in question, by the upward 
swinging of their bobbin levers 10, are now swung up 
wards into a prescribed position. Thereafter, by admis 
sion of pressure to the cylinder 51, the chute 44 is ad 
justed in relation to the pivot column 25. This causes 
the opening of the two bobbin holders through the 
stops 56 and 57. The bobbins 7 roll by way of the chute 
44 on the conveyor 19, which carries them away. At 
this time, another side plate 47a of the chute ensures 
that the package discharges in the prescribed manner. 

. A baffle plate 79 arranged on the lug 71 of the support 
arm 40 prevents, the bobbins rolling beyond the con 
veyor. 
The opening device 42 remains in the position in 

which it is swung upwardly into the prescribed location 
and is adjusted laterally. The prescribed height corre 
sponds to the working plane of the loading device 43. 
By switching on the electric motor 69, the grippers 65 
and 66, each with an empty tube 26, are now moved 
horizontally by means of the rack 68 and pinion 70 into 
the region between the centering plates 11 and 12. As 
soon as the tubes 26 are positioned between the center 
ing plates, ?rst of all the chute 44 is adjusted away from 
the pivot column 25. By this means, the centering 
plates are caused to engage in the two ends of the 
tubes. The tubes are now brought to bear against the 
driving rollers 8 by lowering the levers 52 and 53. Thus, 
the new winding operation commences. Before the 
downward movement of the levers 52 and 53, the grip 
pers 65 and 66 have been returned into the initial posi 
tion according to FIGS. 1 and 2. In this position, the 
clamps 77 engage under the tubes held by the centering 
plates, this being against the force of a spring. 
For the movement of the arrangement for feeding the 

next two bobbin holders, the entire feeding arrange 
ment 17 is swung out through 90° away from the textile 
machine. The grippers 65 and 66 then engage beneath 
the empty tube magazine 18. Hence, empty tubes are 
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automatically brought into the grippers in the manner 
as described. 

It is thought that the invention and its numerous at 
tendant advantages will be fully understood from the 
foregoing description, and it is obvious that numerous 
changes may be made in the form, construction and ar 
rangement of the several parts without departing from 
the spirit or scope of the invention, or sacri?cing any 
of its attendant advantages, the forms herein disclosed 
being preferred embodiments for the purpose of illus 
trating the invention. 
What is claimed is: 
1. An apparatus for feeding empty winding tubes to 

bobbin holders of textile machines having on the front 
thereof bobbin holders with centering plates and 
adapted to pivot about horizontal axes extending longi 
tudinally of the machine, each bobbin holder having a 
bobbin lever which can be swung out laterally against 
the force of a spring, which apparatus comprises means 
to move said apparatus longitudinally along the front of 
the textile machine, at least one bobbin holder opening 
device, movement means operable by drive means to 
move said device into and out of engagement with a 
bobbin holder and pivot it upwardly about its horizon 
tal axis into a ?rst, prescribed position and also swing 
said bobbin lever laterally outwardly, at least one wind 
ing tube loading device, and said loading device includ 
ing means to grip an empty tube externally on its cir 
cumference, and means to move said last-mentioned 
means with the gripped empty tube into position be 
tween the centering plates of the bobbin holder when 
the latter is swung upwardly into the ?rst, prescribed 
position and opened by the opening device, said open 
ing device having a member for de?ecting the bobbin 
lever upwards and another member for de?ecting the 
bobbin lever laterally and outwards, each opening de 
vice having associated therewith a discharge chute for 
the discharge of a wound bobbin which drops out of an 
opened bobbin holder, and conveyor means at the dis 
charge end of said chute for deliverying the wound 
bobbin to a collection member, said drive means em 
bodying a horizontal pivot shaft and the pivoting drive 
therefor, the support for said shaft and said drive being 
structurally combined with the discharge chute which 
is mounted on a carriage adjustably movable trans 
versely with respect to the longitudinal axis of the ma 
chine, and said movement means embodying ?uid 
operated piston cylinders for pivoting said loading de 
vice into and out of engagement with the machine. 

2. An apparatus according to claim 1, for use with a 
textile machine having a plurality of horizontal banks 
of bobbin holders arranged one above the other, said 
apparatus having a plurality of said feeding devices ar 
ranged one above the other for simultaneously feeding 
the banks of bobbin holders. 

3. An apparatus according to claim 2, for use with a 
textile machine having several horizontal banks of bob 
bin holders arranged one above the other, and means 
for adjustably setting the height of each opening device 
and each loading device independently of their respec 
tive working movements toward and away from said 
machine. 

4. An apparatus according to claim 1, wherein said 
apparatus embodies, in juxtaposition, a plurality of like 
opening devices and a plurality of like loading devices 
coacting in respective pairs. 
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5. An apparatus according to claim 1, and means 

mounting said opening device and said loading device 
pivotally about a vertical axis on said carriage. 

6. An apparatus according to claim 5, a common 
drive for pivoting said opening and loading devices to 
gether between said ?rst position remote from said ma 
chine and a second position near said machine, in 
which the second position each of said opening devices 
engage their respective bobbin holders and said loading 
devices carrying an empty tube move into the region of 
the upwardly swung and opened bobbin holders, and 
means to feed automatically an empty tube to said 
loading device when the latter is in said ?rst position. 

7. An apparatus for feeding empty winding tubes to 
bobbin holders of textile machines having on the front 
thereof bobbin holders with centering plates and 
adapted to pivot about horizontal axes extending longi 
tudinally of the machine, each bobbin holder having a 
bobbin lever which can be swung out laterally against 
the force of a spring, which apparatus comprises means 
to move said apparatus longitudinally along the front of 
the textile machine, at least one bobbin holder opening 
device, movement means to move said device into and 
out of engagement with a bobbin holder and pivot it up 
wardly about its horizontal axis into a ?rst, prescribed 
position and also swing said bobbin lever laterally out 
wardly, at least one winding tube loading device, and 
said loading device including means to grip an empty 
tube externally on its circumference, and means to 
move said last-mentioned means with the gripped 
empty tube into position between the centering plates 
of the bobbin holder when the latter is swung upwardly 
into the ?rst, prescribed position and opened by the 
opening device, means mounting said opening device 
and said loading device pivotally about a vertical axis 
on a carriage of said ?rst-mentioned means, a common 
drive for pivoting said opening and loading devices to 
gether between said ?rst position remote from said ma 
chine and a second position near said machine, in 
which second position each of said opening devices en 
gage their respective bobbin holders and said loading 
devices carrying an empty tube move into the region of 
the upwardly swung and opened bobbin holders, and 
means to feed automatically an empty tube to said 
loading device when the latter is in said ?rst position, 
and said loading device embodying coacting gripper 
members which grip an empty tube, one of said gripper 
members having associated therewith means which, 
with the travel of the loading device into its ?rst posi 
tion remote from the machine, causes outlet means of 
an empty winding tube magazine to open and permit an 
empty winding tube to drop through the outlet into the 
gripper members. 

8. An apparatus for feeding empty winding tubes to 
bobbin holders of textile machines having on the front 
thereof bobbin holders with centering plates and 
adapted to pivot about horizontal axes extending longi 
tudinally of the machine, each bobbin holder having a 
bobbin lever which can be swung out laterally against 
the force of a spring, which apparatus comprises means 
to move said apparatus longitudinally along the front of 
the textile machine, at least one bobbin holder opening 
device, movement means to move said device into and 
out of engagement with a bobbin holder and pivot it up 
wardly about its horizontal axis into a ?rst, prescribed 
position and also swing said bobbin lever laterally out 



wardly, at least one winding tube loading device, and 
said loading device including means to grip an empty 
tube externally on its circumference, and means to 
move said last-mentioned means with the gripped 
empty tube into position between the centering plates 

, of the bobbin holder when the latter is swung upwardly 
into the ?rst, prescribed position and opened by the 
opening device, said bobbin holders each having a cen 
tering plate rigidly connected to an arm which cannot 
be swung out laterally, and said loading device em 
bodying yieldably mounted tube grippers with two cen 
tering stirrups to contact the centering plate above and 
below as the gripper is moved into the tube-loading po 
sition. 

9. An apparatus according to claim 8, said bobbin 
holders each having a centering plate mounted for lim 
ited movement on the arm which can be swung out lat 
erally, said grippers on the side facing the arm which 
can be swung outwardly comprising a sheet metal ?ap 
which can be pivoted upwards and inwards against the 
force of a spring and which serves as a support for one 
end of the tube, which flap projects laterally beyond 
the end of the tube and comprises a downwardly slop 
ing discharge edge by which the centering plate is intro 
duced into the end of the tube during the return swing 
ing of the bobbin lever. 

10. An apparatus for feeding empty winding tubes to 
bobbin holders of textile machines having on the front 
thereof bobbin holders with centering plates and 
adapted to pivot about horizontal axes extending longi 
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14 
tudinally of the machine, each bobbin holder having a 
bobbin lever which can be swung out laterally against 
the force of a spring, which apparatus comprises means 
to move said apparatus longitudinally along the front of 
the textile machine, at least one bobbin holder opening 
device, movement means to move said device into and 
out of engagement with a bobbin holder and pivot it up 
wardly about its horizontal axis into a ?rst, prescribed 
position and also swing said bobbin lever laterally out 
wardly, at least one winding tube loading device, and 
said loading device including means to grip an empty 
tube externally on its circumference, and means to 
move said last-mentioned means with the gripped 
empty tube into position between the centering plates 
of the bobbin holder when the latter is swung upwardly 
into the ?rst, prescribed position and opened by the 
opening device, each opening device having associated 
therewith a discharge chute for the discharge of a 
wound bobbin which drops out of an opened bobbin 
holder, and conveyor means at the discharge end of 
said chute for delivering the wound bobbin to a collec 
tion member, means for adjustably setting the height of 
each opening device and each loading device indepen 
dently of their respective working movements toward 
and away from said machine, and said conveyor means 
embodying a horizontal conveyor which delivers the 
wound bobbins to a vertical conveyor whereby the hor 
izontal conveyor can be raised and lowered together 
with said devices, 
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