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(71) We, EDERA OFFICINA MECCANICA
TEssILE S.P.A., an Italian Company of Via
F. Cavallotti 15, Milan, Italy, do hereby
declare the invention, for which we pray

5 that a patent may be granted to us, and the
method by which it is to be performed, to be
particularly described in and by the follow-
ing statement:—

This invention relates to a device for

10 loading yarn collection tubes onto the
spindle 1ows of spinning and twisting
machines.

In spinning and twisting machines, each
time the yarn has completed its winding

15 on the tubes provided for this purpose on
the spindles, the yarn cops must be removed
and replaced by empty tubes to be used for
further collection of the yarn.

In order to attain operational speed and

20 corresponding high production capacity, the
ideal would be to use automatic devices
capable of removing the cops and loading
the empty tubes continuously along the
entire spindle row, without intermediate

25 stoppages in front of individual spindles
or groups of spindles.

While devices are known for continuously
removing cops (see for example British
patent specification No. 1487 898 in the

30 name of the present applicant), the same
cannot be said for devices for ioading the
empty tubes, for which there are at present
only a few discontinuous types, such as that
described in Italian patent Specification No.

35 704 255.

In view of this, the object of the present
invention is to provide an empty tube load-
ing device able to operate continuously
along an entire spindle row of a spinning

40 or twisting machine.

This object is attained according to the
invention by a device comprising a carriage
mobile horizontally at a constant speed
from one end of the spindle row to the

45 other, and a magazine with an inclined base

disposed on said carriage and designed to
contain the empty tubes in a substantially
horizontal position, a first conveyor formed
from a succession of elongate cradle ele-
ments open at their ends, made to move 50
along a vertical path passing in front of the
outlet of said magazine to collect said tubes
one at a time and convey them into a
predetermined discharge position, means
associated with said first conveyor to rotate 55
said elongate cradle elements so that the
tubes are in a vertical orientation and dis-
charge the tubes by free fall when they reach
said discharge position, means sensitive to
the orientation of the tubes in said elongate 60
cradle elements which cause said rotation
means to rotate said elongate cradle ele-
ments into the vertical position in one
direction or the other according to the
orientation sensed, a second conveyor in- 65
cluding a succession of vertical seats for
housing individual tubes and made to move,

at a speed relative to the carriage equal
to the relative speed between the carriage
and the spindle row, along a horizontal 70
path comprising a first tube collection
portion which passes below said discharge
position of the first conveyor and a second
tube delivery portion passing above the
spindle row and provided with motion 75
opposite to that of the carriage so that it is

at rest relative to the spindle row, and
means associated with said second conveyor

to retain the tubes in said seats at said
first path portion and until the beginning 80
of the second portion and then release them
and allow them to fall onto the spindles at
said second portion.

It is evident that the most important
characteristic of the aforesaid device accord- 85
ing to the invention is that the movement
of the second conveyor relative to the
carriage and the movement of the carriage
relative to the spindle row are at the same
speed but are in different directions over 90
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that portion of the path lying above the
spindle row. This enables said second
conveyor to remain at rest relative to the
spindles while it loads the tubes, while
5 enabling the carriage to move at constant

speed and hence without interruption from
one end of the spindle row to the other.
It thus eliminates unproductive intermediate
stoppages, and considerably increases the

10 speed of loading the tubes with consequent
increase in productive capacity.

A further important element, charac-
teristic of the device according to the pre-
sent invention, is the system wused for

15 transferring the tubes from the magazine,
where they lie in a substantially horizontal
position in random orientation, to the
second conveyor where they become seated
one at a time in the various seats in the

20 second conveyor and with the larger
diameter end of their conical structure facing
downwards. As stated above, this system is
based on the combined use of the first
conveyor, which takes the tubes one at a

25 time from the magazine and conveys them
into a discharge position above the collec-
tion portion of the second conveyor, rotation
means which rotate the elongate cradle
elements of the first conveyor and their

30 corresponding tubes into the vertical posi-
tion, so enabling the tubes to be transferred
from the first to the second conveyor by
free fall, and the means sensitive to the
orientation of the tubes, this being necessary

35 to enable the elongate cradle elements of
the first conveyor to rotate in one direction
or the other according to the orientation
detected, and so allow the tubes to fall with
their larger diameter end always facing

40 downwards as required.

Finally, the tube reception seats forming
the second conveyor preferably consist of
tupbular elements open at their ends, in
which the tubes are temporarily retained

45 before being allowed to fall onto the
spindles, by an underlying plate rigid with
the carriage and which is present along the
path of the second conveyor from the
beginning of the collection portion to the

50 beginning of the delivery portion. As the
support plate is missing at this point, the
tubes fall freely onto the underlying
spindles, relative to which they are at rest
because of the described effect of compound-

55 ing the different directions of movement of
the carriage and delivery portion of the
second conveyor.

These and further characteristics of the
device according to the invention will be

60 more evident from the detailed description
given hereinafter of one embodiment shown
by way of non-limiting example in the
accompanying drawings in which:

Figure 1 is a plan view of a device

65 according to the invention while operating

along a spindle row of a spinning or twist-
ing machine;

Figure 2 is a longitudinal elevational
section through said device on the lines II-II
of Figures 1 and 3; 70

Figure 3 is a horizontal section through
said device on the line ITI-III of Figure 2;

Figure 4 is an elevational cross-section
through said device on the line IV-IV of
Figure 2; 75

Figure 5 is an enlarged detailed plan
view of the association between the elongate
cradle elements of the first conveyor of said
device and guide means which rotate said
elongate cradle elements into the vertical 80
position in one direction or the other
according to the orientation of the tubes
housed therein;

Figure 6 is a section on the line VI-VI
of Figure §; 85

Figures 7 and 8 show the same enlarged
detail of Figure 5 in the tube discharge
position for opposing orientations of said
tube;

Figure 9 is a section on the line IX-IX 90
of Figure 7;

Figure 10 is a section on the line X-X
of Figure 8;

Figure 11 is an enlarged detailed view
along the arrow A of Figure 3, of tube 95
mounting means forming part of the device
shown on the drawings;

Figure 12 is a section through the same
mounting means on the line XII-XII of
Figure 3.

The device shown on the drawings and
indicated overall by the reference numeral
1 comprises a carriage 10 driven horizontally
at constant speed by suitable known means,
not shown, along a spindle row 2 of a spin-
ning or twisting machine in the direction
of the arrow 4 in Figures 1 and 3.

On the carriage 1 there are disposed,
and hence moved therewith, a magazine 5
with an inclined base for containing the
empty tubes 6 (of usual comical shape)
lying in a substantially horizontal position
with random orientation (Figure 2), a first
elevator conveyor 7 arranged to receive the
tubes 6 at the outlet of the magazine 5 and
convey them into a raised vertical position
(Figure 2) from which thev are discharged
by free fall with the required orientation
(i.e. with the end of larger diameter facing
downwards), and a second conveyor 8
disposed below the discharge position of
the conveyor 7 and above the spindle row
2 (Figures 2 and 4) and arranged to receive
the tubes discharged by the conveyor 7 and
feed them to the individual spindles 3 of
the spindle row 2 (Figure 3).

The elevator conveyor 7 extends along a
vertical endless path comprising a vertical
upward portion 9 directly in front of the
outlet of the magazine 5, a horizontal upper 130
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porticn 11 passing above the second con-
veyor 8 and two return portions 12 and 13
(Figure 2). It is formed from a succession
of elongate cradle elements 14 rotatably
connected to respective hollow supports 15,
the ends of which are connected to a pair
of chains 16 each of which is engaged with
four sprocket wheels 17, 18, 19 and 20
(Figure 2), the first three of which are
mounted on respective idle shafts 21, 22
and 23, and the fourth mounted on a driven
shaft 24. This latter shaft is driven by a
drive motor 25 (Figure 4) via a transmission
system comprising two meshing bevel gears
26 and 27, a gear wheel 28 made rigid with
the gear 27 by a spindle 29, a gear wheel
30 mounted on the shaft 24 and a chain 31,
which with the aid of a guide gear 32 con-
nects the gear wheels 28 and 30 together
and to a further gear wheel 33 mounted on
a further driven shaft 34 (Figure 2), the
purpose of which will be clarified here-
inafter.

As can be seen from Figures 5 and 6,
the elongate cradle elements 14 are in reality
substantially tubular elements open at their
ends and provided with a longitudinal lateral
opening (as can be seen from Figure 2, and
they are in fact substantially of C section
with the opening facing the magazine 5
along the upward portion 9 and facing
upwards along the upper horizontal portion
11), each of which is connected to a spindie
35 rotatably supported by the relative hollow
support 15, and on which there is mounted
a pinion 36 disposed within said support 15.
The pinion 36 engages with a rack 37 rigid
with one of two sliding blocks 38 and 39
connected rigidly together by a rod 40. A
sleeve 43 is mounted slidably on this latter
but is practically blocked by two very rigid
springs 41 and 42, the sleeve being rigid
with a bracket 44 which slidably passes
through the block 39 and carries at its free
end a pawl 45. When the hollow support
14 associated with this pawl traverses the
upper horizontal portion 11 of the path of
the elevator conveyor 7, the pawl engages
in an overlying horizontal guide 46 which
comprises two parallel paths 47 and 48
which may be alternatively selected by a
deviator 49 mounted on a pivot 50. A lever
51 is also mounted on this latter above
the guide 46, and is acted upon (Figure 1)
by a pneumatic cylinder 52 and a return
spring 53. This cylinder 52 is controlled
by a valve 54 provided with a fecler 55
(Figures 1 and 2) which rests on one end
of each tube 6 which passes under it, to
sense whether said end is the end of smaller
or greater diameter, and accordingly cause
the cylinder 52 to lengthen or shorten. As
will be explained hereinafter, this enables
the elongate cradle elements 14 to be rotated
into the vertical position substantially at

the centrc of the upper horizontal path
portion 11, the elongate cradle elements
being maintained in a horizontal position

by fixed uprights 56 and 57 along the -

upward portion 9 and downward portion
12.

The conveyor 8 extends along a hori-
zontal endless path (Figure 3) comprising a
first portion 58 passing below the upper
horizontal portion of the conveyor 7 and in
particular below the position in which the
elongate cradle elements of this latter are
mounted vertical, and a second portion 59
passing above one of the spindles 3 of the
spindle row 2. It is formed from a
succession of vertical seats 60 for housing
the tubes, each seat consisting of a tubular
element open at its ends and also on the
side facing outwards from the conveyor 7.
Said vertical seats 60 are connected together
and driven in the direction of the arrow
61 (Figure 3) by a pair of chains 62, each of
which (Figures 2, 3 and 4) is engaged with
four sprocket wheels 63, 64, 65 and 66,
the first three of which are mounted on
respective idle shafts 67, 68 and 69, and the
fourth is mounted on a driven shaft 70.
This latter (Figure 4) is driven by the above
described drive shaft 34 via two meshing
bevel gears 71 and 72. Because of the
transmission ratio between the drive motor
25 (which is preferably the drive motor
for the carriage 10) and the driven shaft
70 coupled with the transmisison ratio de-
termined by the diameter of the sprocket
wheels 66, the two chains 62 cause the
vertical seats 60 of the conveyor 8 to move
at a speed exactly equal to the speed of
movement of the carriage 10 along the
spindle row 2. Because of the fact that the
direction of movement of the carriage re-
lative to the spindle row is opposite to the
direction of movement of the portion 59 of
the conveyor 8 relative to the carriage, said
portion 59 is at rest relative to the under-
lying spindle, so enabling each individual
vertical seat 60 to halt above a corresponding
spindle 3 while fraversing said portion 59.

Below part of the path of the conveyor
8 there is disposed a horizontal plate 73
extending from the collection portion 58
to the beginning of the delivery portion 59
and terminating at this latter portion
(Figure 3). It retains the collected tubes 6
in the vertical seats 60 (Figure 2) and then
allows them to fall when they are positioned
exactly above the spindles designed to re-
ceive them (Figure 4). Said plate 73 is asso-
ciated with a vertical curved wall 74, the
purpose of which is to laterally close the
vertical seats 60 between the tube collection
point and delivery point (Figures 2, 3 and

4).
Between the collection portion 58 of the
conveyor 8 and the point of discharge of

70

75

80

85

90

95

10C

105

110

115

120

125

130



1561 602

the tubes on the horizontal upper portion
11 of the conveyor 7 there is disposed above
the conveyor 8 a funnel element 75, the
purpose of which is to ensure that the tube
5 allowed to fall from the overlying elongate
cradle element 14 properly enters the under-

lying seat 60.

Finally, the device shown on the drawings
comprises means 89 for mounting the loaded

10 tubes on the spindles, these means com-
prising, as shown in Figures 1, 3, 11 and
12, a mounting plate 76 which can rest on
two successive tubes at the same time

(Figure 11), a block 77 rigid with the plate
15 76 and superimposed on it, a lower support

78 carrying two horizontal bars 79 on which

the block 77 is slidably mounted and about

which are wound respective springs 80, an
upper support 81 with which the lower
20 support 78 is slidably associated by means
of two vertical bars 82 about which are
wound respective springs 83, and a pneu-

matic jack 84 with its cylinder fixed to a

frame 85 carried by the carriage 10 and its
25 piston fixed to the support 81 by a bracket

86. The pneumatic jack 84 is controlled
by a valve 87, with which a cam 88 mounted
03:1 the driven shaft 70 co-operates (Figure
3).
30 The loading device shown on the draw-
ings is preferably designed for association
with the removal device described in the said
British patent specification No. 1487 898
(of wHich the drive motor could possibly
be used) for both removing the full cops
and reloading the empty tubes in a single
pass. The operation of the device is as
follows. While the carriage 10 is driven
at constant speed along the spindle row 2
in the direction of the arrow 4 in Figures
1 and 3, the horizontal conveyor 8 is driven
at the same speed (relative to the carriage
10) in the direction of the arrow 61 in
Figure 3. The resultant of these two move-
ments is that one at a time the vertical
seats 60 of the conveyor 8 stop above a
respective spindle 3 of the spindle row 2.
Simultaneously, the elevator conveyor 7,
suitably synchronised with the conveyor 8,
is driven in the clockwise direction (with
reference to Figure 2), so enabling its elon-
gate cradle elements 14, kept in a horizontal
position by the uprights 56, to receive the

" various tubes 6 one at a time with random
55 orientation (through the lateral openings in
the elongate cradle elements) and bring
them to a raised position above the conveyor
8.

As each individual elongate cradie ele-
ment 14 reaches the upper horizontal
portion 11 of the path of the conveyor 7
and begins to traverse it, the pawl 45
associated with the relative hollow support
15 penetrates into the wide initial portion
65 90 of the guide 46, keeping in a ceniral

35

40

45

50

60

position which enables the elongate cradle
element 14 to remain horizontal as shown
in Figures 5 and 6. As said elongate cradle
element progresses, it passes below the feeler
55 which rests on one end of the tube
housed in said elongate cradle element and
controls the valve 54 such that the pneumatic
cylinder 52 either lengthens or shortens
according to whether a small or large
diameter was sensed (indicative of the
orientation of the tube), the result of this
being either to arrange the deviator 49 in
the position of Figure 7 or in the position
of Figure 8 respectively. As can be seen
from Figures 9 and 10, in the first case
(originating from a tube arrangement as
shown in Figure 5) as the conveyor 7 con-
tinues to advance, the pawl 45 is inserted
into the passage 48 and thus causes the rack
37 to move towards the right, and this is
converted by means of the pinion 36 into
an anti-clockwise rotation of the elongate
cradle element 14 until a vertical position is
reached with the tube 6 correctly disposed
with its end of greater diameter facing
downwards (Figures 7 and 9). In the second
case (originating from the opposite tube
arrangement in the elongate cradle element
14) as the conveyor 7 continues to advance,
the pawl 45 is inserted into the other
parallel passage 47 and thus, in the same
manner, causes the rack 37 to move towards
the left to result in a clockwise rotation
of the elongate cradle element 14, thus once
again disposing the elongate cradle element
14 in a vertical position with the larger
diameter end of the tube correctly facing
downwards (Figures 8 and 10).

In both cases the vertical position is
reached as the clongate cradle element 14
arrives exactly above a respective vertical
seat 60 of the underlying conveyor 8 (Figures
2 and 4). The tube housed therein is no
longer retained, and thus falls into the
underlying seat 60 and rests on the plate
73 present below the conveyor 8 over the
collecting portion 58 of its path. While the
elongate cradle element 14 from which said
tube is discharged continues on its course
to return to a horizontal position as the two
parallel passages 47 and 48 of the guide
46 subsequently converge into a single
central passage 91 (Figures 5, 7 and 8), the
seat 60 which received it when in the collec-
tion portion 58 of its path progressively
displaces the tube towards the spindle row
2 until it becomes disposed at rest relative
to the spindle 3 for which it is intended.
As the support plate 73 is missing at this
point (Figures 3 and 4), the tube leaves the
Zeat 60 and falls onto the underlying spindle

" After two tubes 6 have been successively
delivered and loaded onto successive
spindles 3, the cam 88 causes the mounting
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means 89 to act, its mounting plate 76 being
caused to descend by the pneumatic cylin-
der 84 and yieldably press on the top of the
two tubes so that they become completely
5 mounted on the respective spindles (Figure
11). The pressure exerted on the tubes is
made yieldable by the slidable coupling
between the supports 78 and 81 in com-
bination with the springs 83. In contrast,
10 the purpose of the slidable coupling between
the block 77 and support 78 plus the action
of the springs 80 is to compensate for the
horizontal relative movement between the
carriage and spindle row, so allowing the
15 plate 76 to remain at rest relative to the
pressed tubes, while the carriage moves.
The cycle is repeated as described for all
the tubes necessary for loading the entire
spindle row. While the carriage moves at
20 constant speed, the tubes are taken one at a
time from the magazine 5, raised above the
conveyor 8, disposed vertically with the
desired orientation, allowed to fall into the
underlying conveyor 8, collected from here
25 and allowed to fall onto the spindles, and
finally pressed over them by the mounting
plate 76.
WHAT WE CLAIM IS:—
1. Device for loading yarn tubes onto the
30 spindle rows of spinning and twisting
machines, comprising a carriage mobile
horizontally at a constant speed from one
end of the spindle row to the other, and a
magazine with an inclined base disposed
35 on said carriage and designed to contain the
empty tubes in a substantially horizontal
position, a first conveyor formed from a
succession of elongate cradle elements open
at their ends, made to move along a vertical
40 path passing in front of the outlet of said
magazine to collect said tubes one at a time
and convey them into a predetermined dis-
charge position, means associated with said
first conveyor to rotate said elongate cradle
45 elements so that the tubes are in a vertical
orientation and discharge the tubes by free
fall when they reach said discharge position,
means sensitive to the orientation of the
tubes in said elongate cradle elements which
50 cause said rotation means to rotate said
elongate cradle elements into the vertical
position in one direction or the other
according to the orientation sensed, a
second conveyor including a succession of
55 vertical seats for housing individual tubes
and made to move, at a speed relative to
the carriage equal to the relative speed
between the carriage and the spindle row,
along a horizontal path comprising a first
60 tube collection portion which passes below
said discharge position of the first conveyor
and a second tube delivery portion passing
above the spindle row and provided with
motion opposite to that of so that it is at
65 rest relative to the spindle row, and means

associated with said second conveyor to re-
tain the tubes in said seats at said first path
portion and until the beginning of the second
portion and then release them and allow
them to fall onto the spindles at said second 70
portion.

2. A device as claimed in claim 1,
wherein said first conveyor comprises within
its path an ascent portion passing in front
of the magazine outlet for collecting and 75
raising the tubes one at a time, and a
successive upper horizontal portion overlying
said collecting portion of the second con-
veyor and including said discharge position.

3. A device as claimed in claim 2, 80
wherein each of said elongate cradle ele-
ments is formed from a substantially tubular
element open at its ends and provided with
a longitudinal side opening facing outwards
for collecting the tube. 85

4. A device as claimed in claim 2,
wherein cach of said elongate cradle ele-
ments is rotatably coupled to a respective
hollow support comprising a rack and pinion
coupling, the pinion being mounted on a 90
shaft for rotating the elongate cradle ele-
ment, and the rack being slidable along said
hollow support between the central position,
in which the elongate cradle element is
disposed horizontally, and one or other of 95
two lateral displaced positions in which the
elongate cradle element is disposed vertically
by rotting in one direction or another re-
spectively, with said rack there being
associated a pawl which, while the elongate
cradle element traverses said horizontal
upper portion of the path of the first con-
veyor, becomes inserted in and runs along
a shaped guide constituting said rotation
means.

5. A device as claimed in claim 4,
wherein said guide comprises two parallel
passages for said pawl which may be alter-
natively chosen by a devistor controlled by
said sensitive means.

6. A device as claimed in claim 35,
wherein said sensitive means consist of a
feeler arranged to rest on one of the tube
housed ‘n each individual elongate cradle
element, said feeler being associated with
a control valve for a hydraulic drive
cylinder for each deviator so as to cause
this latter to move into the selection posi-
tion for one or the other of said parallel
passages of the guide, according to the 120
detected diameter of said end of the tube.

7. A device as claimed in claim 1,
wherein said vertical seats of the second
conveyor are formed from respective tubular
clements cpen at their ends and in which
the tubes are retained between the begin-
ning of said collection portion and the
beginning of said delivery portion by resting
on an vunderlying support plate which
terminates at said delivery portion.
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8. A device as claimed in claim 1,
wherein tube mounting means are disposed
on said carriage in such a position as to
lie above the spindles as they become
loaded, said means being made to act
periodically in order to mount the loaded
tubes completely over the spindles.

9. A device as claimed in claim 8,
wherein said mounting means comprise a
mounting plate coupled to a hydraulic
cylinder arranged to cause it to descend
onto the top of the loaded tubes, there being
provided means for causing the pressure to
yield, and yieldable means for compensating

for the horizontal relative movement be- 15

tween the carriage and spindle face.

10. A device as claimed in claim 1, sub-
stantially as described and illustrated in
the accompanying drawings.

FITZPATRICKS,
Chartered Patent Agents,
14/18 Cadogan Street,
Glasgow, G2 6QW.
—and —
Warwick House,
Warwick Court,
London, WCIR 5DIJ.

Printed for Her Majesty’s Stationery Office. by The Tweeddale Press Ltd.,, Berwick-upon-Tweed, g
Published at the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from which copies
may be obtained
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