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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a bobbin chang-
ing method in a roving frame and an apparatus for
carrying out this bobbin changing method. More
particularly, the present invention relates to a bob-
bin changing method in a roving frame in which full
bobbins held on a bobbin wheel of a roving frame,
having a top-support-type flyer, are exchanged
with empty bobbins suspended by the respective
bobbin supporting members which are arranged in
advance in upper corresponding positions above
the roving frame, and an apparatus for carrying out
this bobbin changing method.

2. Description of the Related Art

A bobbin changing apparatus, in which an opera-
tion of exchanging bobbins is carried out by a bob-
bin changer capable of running along a machine
frame of a roving frame, is disclosed in Japanese
Unexamined Patent Publication No. 50-89642. In
this apparatus, the exchange of bobbins is carried
out for each bobbin held by the respective bobbin
wheels of the roving frame by one bobbin changing
arm moving forward and backward and in the verti-
cal direction. More specifically, the top portion of
each of two empty bobbins suspended by the re-
spective bobbin supporting members of a transport-
ing apparatus is held and taken out by the bobbin
changing arm and placed on the corresponding peg
of a bobbin reserving mechanism, and the bobbin re-
serving mechanism is swung to retreat the empty
bobbins to the position where the taking-out of each
full bobbins is not disturbed. The full bobbins are
then taken out from bobbin wheels by the bobbin
changing arm and mounted on the corresponding
bobbin supporting members supported by the trans-
porting apparatus, and the bobbin reserving mecha-
nism is returned to the original position and the full
bobbins are held by the corresponding bobbin
changing arms and fed onto the corresponding bob-
bin wheels of the roving frame.

According to this conventional technique, since
empty bobbins suspended by the bobbin supporting
members are once taken out and placed on the cor-
responding pegs of the bobbin reserving mecha-
nism, and the bobbin changing arms must travel two
times between the respective bobbin wheels and the
corresponding bobbin supporting members, and
since only two empty bobbins can be simultaneously
exchanged with full bobbins, the time required for
the bobbin changing operation becomes long. Fur-
thermore, since full and empty bobbins are moved
forward and backward and in the vertical direction
between the respective bobbin wheels and the cor-
responding bobbin supporting members in the state
where the top portions of the bobbins are suspend-
ed by the respective bobbin changing arms, the
overhang quantity of the bobbin changing arm hold-
ing heavy full bobbins becomes large and the height
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of the rising end of the bobbin changing arm also be-
comes large, and therefore, the bobbin changer be-
comes tall and unstable. Further, it is impossible to
move the bobbin changing arm forward and back-
ward and in the vertical direction at a high speed.
Moreover, since the bobbin changing arm trans-
fers full bobbins on the respective bobbin wheels of
front and rear rows to the bobbin supporting mem-
bers while maintaining the distance between the
front and rear full bobbins as it is, the same dis-
tance as that between the full bobbins on the re-
spective bobbin wheels of front and rear rows must
be maintained between the bobbin supporting mem-
bers of the transporting apparatus. If full bobbins
suspended by the bobbin supporting members of the
transporting apparatus are arranged in a zigzag
manner, the automation of a roving bobbin exchange
in a spinning frame becomes very difficult.

To solve the above-mentioned problems, we de-
veloped a bobbin changing method and apparatus in
which the bobbin reserving mechanism in the above-
mentioned bobbin changing apparatus is omitted and
each of the respective bobbin changing arms per se
is moved along a course formed between the re-
spective bobbin exchange positions of bobbin
wheels of the roving frame and bobbin supporting
members located above the roving frame (EP-A O
148 129). According to this system, to exchange bob-
bins held on front and rear rows of bobbin wheels of
the roving frame with bobbins on bobbin supporting
members located above the roving frame, two bob-
bin changing arms, working separately for the front
and rear rows of bobbin wheels, are used for full
bobbins and empty bobbins, respectively, and inde-
pendent moving mechanisms are used o cause the
respective bobbin changing arms to make forward-
backward movements and vertical movements be-
tween the respective bobbin wheels of the roving
frame and the corresponding bobbin supporting
members of a bobbin delivery means. Accordingly,
the construction becomes complicated and it is im-
possible o design the bobbin changing apparatus in
a compact form. Furthermore, accordig to this sys-
tem, since bobbins are held by suspending upper
flange portions of the bobbins with the bobbin
changing arm, it is necessary to elevate the bobbin
changing arm to such a position level at which it is
adjacent to the bobbin supporting members of the
bobbin transporting apparatus, and the height of
the bobbin changing apparatus per se becomes
large. Accordingly, the bobbin changing apparatus
becomes unstable, and the bobbins suspended by
the bobbin supporting members interfere with the
bobbin changing apparatus, and the bobbin chang-
ing apparatus cannot pass below the bobbins.
Therefore, it is impossible to adopt a layout in which
the transporting rails for the transporting appara-
tus and the guide rail of the bobbin changing appara-
tus sterically cross each other, and it is difficult to
automatically conirol the bobbin changing apparatus
as a machine for carrying out the bobbin exchange
operation for a group of many roving frames.

&
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SUMMARY OF THE INVENTION

It is a primary object of the present invention to
provide a practical bobbin changing method applied
for the roving process, by which the above-men-
tioned problems are soived, and an apparatus for
use in carrying out this bobbin changing method.

The basic technical idea for attaining this object
is that the unitary cycle of bobbin changing work,
consisting of the bobbin changing operation of dis-
placing and exchanging full bobbins and empty bob-
bins between the respective bobbin wheels of a rov-
ing frame and the corresponding bobbin supporting
members which are arranged in advance in upper
corresponding positions above the roving frame
concerned is divided into the step of vertically mov-
ing each one of the full bobbins and the correspond-
ing one of the empty bobbins between a bobbin
transfer position, which is common for each one of
the full bobbins and the corresponding one of the
empty bobbins, at the level of the bobbin wheels of
the roving frame and a bobbin holding and releasing
position of the bobbin supporting member, which is
common for the each one of the full bobbins and the
respective one of the corresponding empty bob-
bins, along the same course, except for a part
thereof, and the step of transferring the bobbins
between the respective bobbin wheels of the roving
frame and the above-mentioned corresponding com-
mon bobbin transfer positions, whereby it is made
possible to simultaneously perform the operation of
receiving full bobbins from the bobbin wheels of the
flyer frame and the operation of receiving empty
bobbins from the bobbin supporting members, and it
is also made possible to simultaneously perform at
least parts of the operation of displacing the full
bobbins received from the roving frame toward the
respective bobbin supporting members, from which
the empty bobbins have been taken out, and sus-
pending the full bobbins on the corresponding bob-
bin supporting members, and the operation of dis-
placing the empty bobbins taken out from the bobbin
supporting members fo the above-mentioned corre-
sponding common bobbin transfer positions. Ac-
cordingly, the construction of the bobbin changing
apparatus for carrying out this bobbin changing
method is greatly simplified and the apparatus can
be made compact, and the bobbin changing opera-
tion can be performed assuredly and promptly. Fur-
thermore, since in the displacing courses for full
bobbins and empty bobbins, the bobbin transferring
position and the bobbin holding releasing position of
each one of the bobbin supporting members are
common to the corresponding full bobbin and empty
bobbin, in order to avoid interference in the vertical
movements of the full bobbins and empty bobbins, a
stand-by position for each empty bobbin is formed
in the displacing course for each one of the empty
bobbins at a position deviated from a linear course
connecting the above-mentioned holding and re-
leasing position and the bobbin transferring posi-
tion.

in view of the desired compaciness of the bobbin
changing apparatus, where full bobbins are taken
out from the respective bobbin wheels of the roving
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frame and displaced to the above-mentioned re-
spective corresponding common bobbin transfer
positions, and where empty bobbins are placed on
the respective corresponding bobbin wheels of the
roving frame from the respective common transfer
positions, the bobbins are moved in the state where
the upper flange portion of each bobbin is suspend-
ed; and where the full bobbins are elevated from
their transfer positions to the respective corre-
sponding bobbin holding and releasing positions of
the bobbin supporting members and are held by the
respective corresponding bobbin supporiing mem-
bers, and where the empty bobbins are received
from the bobbin supporting members and are
brought down to the above-mentioned respective
transfer positions, the bobbins are displaced in the
state where each bobbin is held at the bottom there-
of. If this method is adopted, the manner of holding
bobbins to be displaced is changed at the above-
mentioned respective common bobbin transfer posi-
tion. Accordingly, in the bobbin changing apparatus
of a roving frame according to the present inven-
tion, the apparatus height can be effectively re-
duced, and thus the method according to the
present invention contributes greatly to the com-
pactness of the bobbin changing apparatus.

The bobbin changing method in a roving frame
based on the above-mentioned basic technical con-
cept, according to the present invention, is a bobbin
changing method in which the bobbin changing oper-
ation of a group of bobbins is carried out by using a
bobbin changing apparatus for empty bobbins pre-
pared and arranged in advance at an upper position
of the roving frame and full bobbins held on bobbin
wheels of the flyer frame. After completion of the
above-mentioned unit operation for a group of bob-
bins, the bobbin changing apparatus is displaced
along bobbin rails and is located at a position corre-
sponding to bobbin wheels for the subsequent unit
operation, and this unit operation is repeated, until
the above-mentioned bobbin changing operation is
completed for all bobbin wheels of a roving frame.
This method is characterized by the following consti-
tutional elements of the invention, that is, the bobbin
changing operation is carried out by displacing full
bobbins and empty bobbins along the respective
bobbin moving courses formed between the posi-
tions of bobbin wheels of the roving frame and the
corresponding positions for holding bobbins by the
respective bobbin supporting members and releas-
ing these bobbins therefrom above the roving
frame; a common lower bobbin transfer position is
formed in each of the above-mentioned bobbin dis-
placing courses, to which position a full bobbin tak-
en out from a bobbin wheel of the roving frame is
carried before this bobbin is displaced to the above-
mentioned position for holding by the corresponding
bobbin supporting member and empty bobbin previ-
ously received from the corresponding supporting
member is displaced before this empty bobbin is car-
ried to a such position for mounting the correspond-
ing bobbin wheel of the roving frame, at substantial-
ly the same height level as the height of the bobbin
wheels within the bobbin changing apparatus; the
bobbins are displaced along the respective displac-
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ing courses between the above-mentioned respec-
tive common lower fransfer positions and the posi-
tions of the respective corresponding bobbin
wheels, while holding the upper position of each bob-
bin, and the bobbins are displaced along the respec-
tive displacing courses between the respective
common lower transfer positions and the holding
and releasing positions of the respective corre-
sponding bobbin supporting members while holding
the lower portion of each bobbin; the state of hold-
ing each bobbin is changed to the other bobbin hold-
ing state at each common lower transfer position;
and empty bobbins received from the respective
bobbin supporting members are reserved for a
while at a position deviated from the respective fine-
ar courses connecting the respective bobbin sup-
porting members to the respective corresponding
common lower transfer positions when the full bob-
bins are displaced to the corresponding bobbin sup-
porting members from the above-mentioned respec-
tive common lower transfer positions during the unit
operation of the bobbin changing operation. The
above-mentioned position for holding a full bobbin
by the corresponding bobbin supporting member
and also for releasing an empty bobbin from this
bobbin supporting member is hereinafter referred
o as a common upper transfer position.

As the method in which empty bobbins {o be sub-
jected to the bobbin changing operation are pre-
pared and arranged in advance in the upper portion
of the roving frame, there can be mentioned a meth-
od in which a bobbin transporting apparatus com-
prising a plurality of transporting members, each
having a plurality of bobbin supporting members for
suspending a bobbin is travelled along transporting
rail means laid out in the longitudinal direction of the
roving frame in the upper portion of the roving
frame and is stopped at predetermined positions for
carrying out the bobbin changing operation. Instead
of this automatic method, there may be adopted a
method in which a creel or creels for holding bobbin
supporting members is arranged above the roving
frame, empty bobbins are manually suspended by
the bobbin supporting members in advance, these
empty bobbins are exchanged with full bobbins by
the bobbin changing operation of the present inven-
tion, and then are manually delivered out from the
bobbin supporting members. Moreover, such a man-
ual operation may be performed by a method similar
1o the known bobbin exchange method in a spinning
frame, as disclosed in Japanese Unexamined Patent
Publication No. 58-120826. In view of the above-
mentioned, the bobbin changing method and appara-
tus of the present invention can be utilized in vari-
ous modes according to actual conditions at the
spinning mills.

In the present invention, since application of an
automatic system for supplying roving bobbins from
the roving process to the spinning process is in-
tended, the pitches of bobbin supporting members
are made to correspond with the pitches of bobbin
hangers of the creel of a spinning frame. Accord-
ingly, when the operation is carried out in a roving
frame in which front and rear rows (iwo rows) of
bobbin wheels are arranged, this two-row arrange-
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ment is not in agreement with the one-row arrange-
ment of the bobbin supporting members and the op-
eration is disturbed by this disagreement. However,
this problem can be practically solved by changing
the pitches of bobbins held by the respective bob-
bin changing arms, and by changing the arrange-
ment conditions between the zigzag arrangement
and a linear arrangement, while the bobbins are dis-
placed between the position of the bobbin wheels
and the respective corresponding lower transfer
positions.

As is apparent from the above-mentioned de-
scription, in the apparatus for use in carrying out
the bobbin changing method in a roving frame ac-
cording to the present invention, a peg bar for full
bobbins and a peg bar for empty bobbins, each hav-
ing a plurality of bobbin hoiding pegs, are used for
moving full bobbins and empty bobbins between the
above-mentioned common lower transfer positions
and the common upper transfer positions for the re-
spective bobbin supporting members, these two peg
bars are moved between the position coinciding to
the common lower and upper bobbin transfer posi-
tions along the above-mentioned respective dis-
placing courses except an intermediate stand-by po-
sition for each peg bar for empty bobbins, a carry-
ing mechanism is used to carry full bobbins and
empty bobbins between the respective bobbin
wheels of the roving frame and the respective cor-
responding common lower bobbin transfer posi-
tions, the full bobbins received from the respective
bobbin wheels of the roving frame are transferred
to the respective corresponding peg bar for full
bobbins at the respective corresponding common
lower transfer positions, and the empty bobbins tak-
en out from the respective bobbin supporting mem-
bers to the peg bar for empty bobbins at the respec-
tive common upper transfer positions are displaced
to the respective common lower transfer positions
by displacing the peg bar for the empty bobbins
downward, and these empty bobbins are transfered
to the carrying mechanism from the peg bar for emp-
ty bobbin at the corresponding respective common
lower transfer positions.

Elements having different functions are com-
bined in the above-mentioned manner to construct
the apparatus of the present invention. Since these
elements are arranged so that mutual interference
is avoided among these elements, the apparatus is
made compact by a combination of simple mecha-
nisms, and therefore, the operation can be carried
out in simple way and the operational steps can be
promptly carried out. Accordingly, the practical val-
ue of the present invention is very high.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a side view of a bobbin changing appa-
ratus for a roving frame, wherein a part of a bobbin
transporting apparatus is shown;

Figure 2A is a front view of an upper portion of
the bobbin changing apparatus, together with the
part of the bobbin transporting apparatus shown in
Fig. 1;



7 EP 0 214 837 B1 8

Fig. 2B is a front view of the bobbin changing ap-
paratus shown in Fig. 1 wherein the upper portion
thereof is omitted;

Fig. 3 is a plan view of the bobbin changing appa-
ratus shown in Fig. 1;

Fig. 4 is a side view of a part of a lifting mecha-
nism for a peg bar for full bobbins;

Fig. 5 is a schematic front view of the bobbin
changing apparatus, omitting machine elements ex-
cept for the lifting mechanism for the peg bar for
full bobbins, for illustrating the displacing operation
of the peg bar for full bobbins;

Fig. 6 is a side view of a main part of the lift mech-
anism for a peg bar for empty bobbins;

Fig. 7 is a view taken along the line VII-VIl in Fig.
6;

Fig. 8 is a diagram illustrating the moving locus of
the peg bar for empty bobbins;

Fig. 9 is a sectional view of a bobbin changing bar
of a bobbin carrying device mounted on the bobbin
changing apparatus shown in Fig. 1;

Fig. 10 is a view showing the section taken along
the line X-X in Fig. 9;

Fig. 11A and Fig. 11B are diagrams illustrating the
operation of a bobbin changing arms for front and
rear rows which are mounted at the bobbin changing
bar shown in Fig. 9;

Fig. 12 is a plan view showing a bobbin transport-
ing apparatus, a travelling rail and a roving frame,
which are designed so that they are adapted to the
bobbin changing apparatus in a roving frame ac-
cording to the present invention;

Fig. 18 is a plan view showing a connection unit of
the bobbin transporting apparatus;

Fig. 14 is a side view showing the unit fransport-
ing device and a positioning device thereof;

Fig. 15 is a sectional view of a positioning device
taken along the line XV-XV in Fig. 14.

Fig. 16 is a plan view of a switching mechanism ap-
plied for the transporting apparatus shown in Fig.
12;

Fig. 17 is an electric circuit diagram illustrating a
control circuit for the transporting apparatus and
positioning device;

Figs. 18A, 18B, 18C, 18D, 18E, 18F, 18G, and 18H
are drawings illustrating the operational steps of
the bobbin changing process according to the
present invention; and

Figs. 19A and 19B are diagrams illustrating the po-
sitional relationship among the roving frame, the
bobbin changing apparatus, and the transporting
apparatus when the transporting apparatus shown
in Fig. 12 is utilized.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

Some modifications may be made to the bobbin
changing method in a roving frame according to the
present invention when this method is practically
carried out, but the above-mentioned basic techni-
cal idea should be always embodied. Accordingly,
the bobbin changing apparatus in which this techni-
cal idea is embodied will now be described in detail
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with reference to a preferred embodiment illustrat
ed in the accompanying drawings.

Referring to Figs. 1 through 3, a bobbin changing
machine AD is positioned at a predetermined posi-
tion in front of a roving frame 1. In this roving frame
1, top support type front and rear flyers 3 are
disposed in a zigzag manner on a top rail 2 of the
roving frame 1 and one group of four top support
type flyers 3 are arranged in one staff so that a
pitch P1 (Fig. 3) is maintained between adjacent fly-
ers 3 and a pitch P2 is maintained between adjacent
fiyers 3 of adjacent groups, in the longitudinal di-
rection of the top rail 2. Furthermore, a distance L
is set between the front and rear rows of the flyers
3. The flyers 3 are rotated at a high speed through
driving shafts and gears (not shown) arranged
within the top rail 2. Below the flyers 3, a bobbin rail
4 is vertically movably arranged, and bobbin wheels
5a and 5b concentric with the flyers 3 are arranged
on the bobbin rail 4 and are rotated at a high speed
through driving shafts and gears (not shown).

For a better understanding of the practical value
of the bobbin changing method and apparatus of the
present invention, an automatic bobbin changing
system in which the above-mentioned bobbin trans-
porting apparatus is used will now be described in
detail. This automatic bobbin changing system
comprises the bobbin changing apparatus AD of the
present invention and a roving bobbin transporting
apparatus CR located above a roving frame 1.
The bobbin changing apparatus AD is first de-
scribed.

In the bobbin changing apparatus AD, running
wheels 9 secured to wheel shafts 8 are rotatably
supported on a bottom plate 7 of a body 6 of the bob-
bin changing apparatus AD through a pair of bear-
ings 10 at front and rear parts thereof, in the run-
ning direction. A driven pulley 11 is secured to one
wheel 8 (the left wheel in Fig. 3) and a timing belt 14
is mounted between this pulley 11 and a driving pulley
13 of a driving motor 12 located on the bottom plate
7. The running wheels @ are mounted on running
rails 15 laid out on the front floor surface of the rov-
ing frame 1 along the entire length of the roving
frame 1, so as to be able to run in the longitudinal di-
rection thereof. Approach members 16 are ar-
ranged at respective staff centers (bobbin chang-
ing centers CL1, CL2, ..., of the roving frame 1) be-
tween bobbin wheels 5a and 5b on the floor surface
along the longitudinal direction of the machine
frame. A proximity switch 17 capable of detecting
the approach member 16 is secured to the bottom
plate 7 of the machine body 6 of the bobbin changing
apparatus AD at a position conforming to the center
of the pitch of bobbin changing arms for the respec-
tive second and third front and rear rows of a bob-
bin changing bar (described below as bobbin chang-
ing center CL of the bobbin changing apparatus
AD). The construction of the bobbin changing bar
and bobbin changing arms will be explained in detail
later. When the driving motor 12 is driven, the bob-
bin changing apparatus AD is displaced on the run-
ning rails 15 along the front face of the roving frame
1, and when the approach member 16 confronts the
proximity switch 17, the bobbin changing apparatus
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AD is atopped at a predetermined bobbin changing
position.

Full bobbin and empty bobbin peg bars 18 and 19
of the machine body 6 and lifting mechanisms for
these pegs will now be described in detail. Pegs 20
for one staff (four pegs) are arranged on the top
face of the full bobbin peg bar 18 so that the dis-
tance between two adjacent pegs 20 is equal to the
bobbin pitch P of a spinning creel. Each peg 20 is
vertically slidable on the upper face of the full bob-
bin peg bar 18 and is urged upward by a spring 21,
and the top end of the peg 20 is positioned by a fall-
preventing screw 22. Pegs 20 of the empty bobbin
peg bar 19, described below, also have the same
structure (see Fig. 6). Guide blocks 23 are secured
to both the left and right ends of the full bobbin peg
bar 18, and these guide blocks 23 are slidably mount-
ed on the corresponding respective guide bars 27
mounted perpendicularly to the corresponding re-
spective slide blocks 26, which are slidably mounted
on the corresponding respective guide bars 25 ex-
tended from the left and right end portions of the
bottom plate 7 of the machine body 6 to the top plate
24 thereof. One end of each of first and second
links 28 and 29 is connected by a pin to the front
faces of the left and right guide blocks 23 and the
front faces of the left and right slide blocks 26, re-
spectively. Instead of using the above-mentioned
combination of the guide block 23 with the corre-
sponding end of the full bobbin peg bar 18, both
ends of the full bobbin peg bar 18 can be extended to
create a pair of end portions having the same func-
tion as the above-mentioned guide block 23. A pin 31
on the side of each slide block 26 is located vertical-
ly below a pin 30 on the side of the corresponding
guide block 23. The other ends of the first and sec-
ond links 28 and 29 are turnably connected by a pin
to supporting shafts of a corresponding cam follow-
er 32. Cam plates 34 confronting the corresponding
cam followers 32 and having a inwardly inclined
face 34a are aitached to left and right outer side
plates 33 of the full bobbin guide bars 25 of the
body 8, in the vertical direction of the machine body
6 substantially along the entire length thereof (the
cam plates 34 are omitted in Figs. 1 and 2). The inter-
vening space between the two inclined faces 34a is
narrowed upward as shown in Fig. 5. A driving
shaft 35 is rotatably supported on the bottom plate 7
over the distance between the side plates 33 along
the running direction of the bobbin changing appara-
tus AD. Driving sprockets 36 are secured to the
both end portions of the driving shaft 35 between
the full bobbin guide bars 25 and the side plates 33
in both sides, and a sprocket 37 is secured to one
end of the driving shaft 35 which projects toward
the running whee! beyond the side plate 33 as shown
in Fig. 2B. A chain 40 is mounted between this
sprocket 37 and a sprocket 39 of the rotation shaft
of a driving motor 38. Driven sprockets 41 are ro-
tatably supported on a respective bracket attached
to the top plate 24 vertically above the correspond-
ing driving sprockets 36, and lifting chains 42 are
mounted between left and right corresponding driv-
ing and driven sprockets 36 and 41, respectively
(Fig. 1). Intermediate parts of the lifting chains 42
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are secured to the corresponding slide blocks 26 on
the side faces in the direction of the running
wheels. The lifting mechanism for the full bobbin peg
bar 18 is thus constructed, and as shown in Fig. 5,
by the motion of the lifting chains 42, the slide
blocks 26 are vertically displaced. When the slide
blocks 26 move upward, the full bobbin peg bar 18 is
pushed up by the slide blocks 26 because the dis-
tance between the left and right cam followers 32 is
contracted by engagement with the corresponding
respective cam plates 34, and the full bobbin peg
bar 18 is vertically moved among the common upper
transfer position (rise end) S4 where full bobbins
FB can be caught by the corresponding bobbin sup-
porting members of a bobbin transporting apparatus
114 described later, a receiving position S2 of the
common lower transfer motion where full bobbins FB
taken out from the respective bobbin wheels 5a and
5b by a bobbin changing bar described hereinafter
and mounted on the corresponding pegs 20 on the
full bobbin peg bar 18, and led to a preparation posi-
tion S1 (lowermost displaced position) of the common
lower transfer motion below the receiving position
S2.

As shown in Figs. 1 through 3 and 6 through 8, in
the empty bobbin peg bar 19, as in the above-men-
tioned full bobbin peg bar 18, pegs 20 (four pegs) of
one staff are arranged in a line, in a condition such
that the distance between adjacent two pegs 20 is
set at the pitch P in the spinning creel. The lifting
mechanism for the empty bobbin peg bar 19 is now
described. Empty bobbin guide bars 43 are ar-
ranged in parallel to the full bobbin guide bars 25
slightly obliquely behind the full bobbin guide bars
25, and a lift block 44 is slidably fitted to each of
the empty bobbin guide bars 43. In each lift block
44, a cam lever 46 having a cam follower 45 is con-
nected by a key to one end of a shaft 47 rotatably
mounted on the lift block 44 on the side of the corre-
sponding side plate 33 and is swung in the front-
rear direction (left-right direction in Fig. 6), and a
fan-shaped sector gear 48 is connected by a key to
the other end of the shaft 47. This sector gear 48 is
engaged with a gear 51 of a swinging arm 50 support-
ed by a supporting shaft 49 and swingably movable
in the vertical direction. The shaft 49 is secured to
each lift block 44. Each swinging arm 50 clips a sta-
tionary shaft 52 with the top end thereof and a pair
of timing belt pulleys 53 integrally secured to both
the left and right sides of the empty bobbin peg bar
19 are rotatably fitted to the corresponding swinging
arm 50. A timing pulley 54 is connected by a key to
the top end of each supporting shaft 49 so that the
pulley 54 does not turn relative to the correspond-
ing lift block 44. Timing belts 56 is mounted between
the above-mentioned each pair of timing pulleys 54
and 53 through a respective tension pulley 55, so
that even if the swinging arms 50 swing, the empty
bobbin peg bar 19 is always kept at the horizontal
posture. Driving sprockets 57 secured fo a driving
shaft 58 are rotatably supported at the bottom plate
7 of the machine body 6 of the bobbin changing ap-
paratus in the rear of the empty bobbin guide bars
43, and a driven sprocket 59 is secured to one end
of the driving shaft 58 and a driving chain 62 is
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mounted between this sprocket 59 and a sprocket 61
of a driving motor 60 (see Figs. 1 and 3). Driven
sprockets 63 corresponding to the driving sprock-
els 57 are pivoted in the vicinity of the top plate 24
vertically above the driving sprockets 57. A pair of
lift chains 64 are mounted between each pair of
these driving and driven sprockets 57 and 63, and
an intermediate part of each chain 64 is connected
to the rear face of the corresponding lift block 44
{see Fig. 6). Grooved cam plates 64 having a cam
groove 65a, in which the cam followers 45 are fitted
and guided, are secured to the inner sides of the
left and right side plates 33. Each cam groove 65a
is formed to have a cam groove shape such that
with the vertical movement of each lift blocks 44,
the empty bobbin peg bar 19 can be displaced along
a locus T shown in Fig. 8, and at the stand-by posi-
tion S7 intermediate in the vertical direction, the axi-
al center of each peg 20 is located in the rear of the
empty bobbin guide bar 43 so that the pegs 20 do
not interfere with the vertical movement of the full
bobbin peg bar 19 carrying full bobbins FB thereon.
The upper receiving position S8 of the empty bobbin
peg bar 19 and the common upper transfer position
S6 and completion position (fall end) S5 of the com-
mon lower transfer position of the empty bobbin peg
bar 19 are in agreement with the respective posi-
tions 84, S2, and S1 of the full bobbin peg bar 19.
The lift device for the empty bobbin peg bar 19 is
thus constructed with a mechanism for forward-
backward movement.

The full bobbin and empty bobbin carrying device
will now be described with reference to Figs. 1
through 3 and 9 through 11. On the bottom plate 7 of
the machine body 6 of the bobbin changing appara-
tus AD, brackets 67 are arranged on the left and
right sides at positions equidistant with respect to
the bobbin changing center CL. Horizontal guide
bars 68 are laterally arranged between the brack-
ets 67 and rear plates 66. A supporting block 69¢ is
secured on the axial line of the bobbin changing
center CL and a feed bar 69a parallel to the horizon-
tal bars 68 is rotatably supported between the sup-
porting block 69¢ and the rear plate 66. A sprocket
69b is secured to the end of the feed bar 69a on the
side of the rear plate 66, and a chain 71b is mounted
between this sprocket 69b and a sprocket 85 of a
motor 70. A feed screw 72 is formed on the feed bar
69a substantially along the entire length thereof.
Legs of a gate-like slide base 73 are fitted in the
horizontal guide bars 68 movably in the front-rear
direction, and a plate 74 is secured to the lower fac-
es of the legs. A feed bracket 75 having a female
screw engaged with the feed screw 72 of the feed
bar 69 is secured to this plate 74. Lift bars 77 ar-
ranged vertically on the left and right lower parts of
a bobbin changing bar 76 are vertically movably fit-
ted on the upper portions of the legs of the slide
base 73 respectively. A lift screw lever 78 is verti-
cally mounted at an intermediate part between the

lift bars 77 of the bobbin changing bar 76, and a fe--

male screw 80 of a driving sprocket 79 rotatably
supported on the slide base 73 is screwed to the
screw lever 78. A chain 83 is mounted between the
driving sprocket 79 and a sprocket 82 of a driving
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motor 81 secured to the slide base 73. Accordingly,
the bobbin changing bar 76 can make a forward-
backward movement on the front side of the roving
frame and a vertical movement. As shown in Fig. 10,
the upper face of the bobbin changing bar 76 is
opened to form sliding faces 84, and sliders 85 and
86 for the front and rear rows, which have bobbin
changing arms (bobbin changing arms for the front
and rear rows) described below, are alternately ar-
ranged on the sliding faces 84 in the order of the
slider for the front row and the slider for the rear
row from the left side, when seen from the back
face of the machine body 6 of the bobbin changing
apparatus AD, as shown in Fig. 9. The sliders 85
and 86 are movable only in the left-right direction
(Fig. 10) by front and rear slider holders 87 and 88
of the bobbin changing bar 76. Two spline shafts 89
and 90 are supported on the bobbin changing bar 76
rotatably along the longitudinal direction of the ma-
chine frame, and one end of each of the two spline
shafts 89 and 90 is connected to a driving motor 92
through a gear row 91. A groove cam 93 having cy-
lindrical cam grooves 93A and 93B formed on both
sides with a distance corresponding to the distance
between the sliders 85 and 86 for the front and rear
rows, is slidably spline-fitted to the spline shaft 89.
A member 94 for regulating the left-right movement
of the groove cam 93, which is in sliding contact with
both the left and right ends of the groove cam 93, is
secured to the bobbin changing bar 76. Cam follow-
ers 95 are arranged on the lower faces of the slid-
ers 85 and 86 for the respective front and rear
rows at positions corresponding to the cam grooves
93A and 93B. These cam followers 95 are engaged
with the corresponding cam grooves. The sliders 85
and 86 far the respective front and rear rows slide
in two adjacent groove cams, except those located
on both the ends, and when these groove cams 93A
and 93B are turned by a predetermined angle 6
(between points A and B shown in Fig. 10), the slider
pitch is changed from P1 to P (or vice versa) (Fig.
3). The device for changing the left-right distance
between the bobbin changing arms for the front and
rear rows is thus constructed. Each slider 85 for
the front row has, integrated therewith, each bobbin
changing arm 96 for the front row, which can con-
front the row of bobbin wheels 5a of the roving
frame 1, and the bifurcate top end of the slider 85
supports a flange B1 of the upper portion of the bob-
bin from below. Each one of sliders 86 for two bob-
bins of the rear row is provided with a bobbin chang-
ing arm 97 for the corresponding one of two bobbins
of rear row, which can confront the row of bobbin
wheels 5b, and each bobbin changing arm 97 for the
bobbins of rear row has bifrucated fork portion
connecting the tip ends of left and right guide le-
vers 98. The guide levers 98 are inserted in slide
apertures 99 of the respective sliders 86 for the
two bobbins of the rear row so that the bobbin
changing arms 97 for the two bobbins of the rear
row can slide in the front-rear direction. Racks 100
are formed on the lower sides of each guide lever
98. A pinion 101 rotatably supported on each slider
86 for the rear row is engaged with the rack 100.
The pinion 101 is spline-fitted to the spline shaft 90
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and each slider 85 for the bobbin of front row is
freely fitted to the corresponding spline shaft 90.
- The device for changing the front-rear distance be-
tween the bobbin changing arms 96 and 96 for the
respective front and rear rows is thus constructed.
The tooth numbers of respective gears of the gear
row 91 are set so that when the spline shaft 89 is
turned by 6, each bobbin changing arm 97 for the
rear row is displaced by L, and the operation of
changing the zigzag arrangement of bobbins of one
staff in the roving frame 1 to the arrangement in
agreement with the bobbin arrangement of the spin-
ning creel (or reverse change), as shown in Fig. 11,
can be synchronously performed by one driving mo-
tor 92.

On the inner sides of the left and right side plates
33 of the machine body 6 of the bobbin changing ap-
paratus, proximity switches SW1 through SW8 are
arranged at predetermined positions in the vertical
direction. The proximity switches SW1 through SW4
are for detecting approach members 102 (Fig. 2)
mounted on the slide blocks 26 of the full bobbin peg
bar 18, and these proximity switches SW1 through
SW4 confirm, in the order form below, the prepara-
tion position (lower end) St of the position for lower
transfer operation of the full bobbin peg bar 18, the
slightly elevated receiving position S2 of the above-
mentioned position for the lower transfer operation,
and the intermediate stop position S3 and the posi-
tion for upper transfer operation S4, respectively,
to stop the driving motor 38 (Fig. 3) and stop the full
bobbin peg bar 18 at the respective positions. The
proximity switches SW5 through SW8 are for de-
tecting approach members 103 (Fig. 3) projected
from the rear faces of the slide blocks 44 of the
empty bobbin peg bar 19, and these proximity switch-
es SW5 through SW8 confirm, in the order from be-
low, the completion position {lower end) S5 of the po-
sition for lower transfer operation of the empty bob-
bin peg bar 19, the slightly elevated receiving
position S6 of the position for the lower transfer op-
eration, the stand-by position S7 shown in Fig. 8,
and the position for upper transfer operation S8,
respectively, to stop the driving motor 60 (Fig. 3)
and siop the empty bobbin peg bar 19 at the respec-
tive positions. Limit switches LS1 through LS3 are
for confirming the retreat end of the slide base 73,
the transfer position (the position where the forks
of the bobbin changing arms 96 and 97 for the bob-
bins of front and rear rows are arranged in one line
vertically above the line of the pegs of the full bob-
bin peg bar 18), and the front ends of the forks of
zigzag bobbin changing arms for the respective
bobbins of front and rear rows on zigzag bobbin
wheels, and the [imit switches LS1 through LS3 are
energized by a dog 104 attached to the leg of the
slide base 73 to stop the slide base 73 at the respec-
tive positions. Furthermore, as shown in Fig. 2, a
dog 105 is attached to one slide bar 77 on the lower
face of the slide base 77 and upper and lower limit
switches LS4 and LS5 are arranged on the slide
based through brackets to confirm the rise end and
drop end of the bobbin changing bar 76 and stop the
bobbin changing bar 76 at the respective positions.

A roving bobbin fransporting unit CR used in com-
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bination with the bobbin changing apparatus AD of
the present invention will now be described with ref-
erence to Fig. 2 and Figs. 12 through 17.

A main transporting rail connecting the roving
frame 1 to the creel of the spinning frame (not
shown) is laid out above the end side of the machine
frame. A branched transporting rail 111 on the side
of the roving frame is connected to the main trans-
porting rail 110 through a changeover switch device
112. The branched transporting rail 111 is disposed
vertically above the full bobbin peg bar 18 of the
bobbin changing apparatus AD at the time of bobbin
changing along the bobbin wheels 5a and 5b of the
roving frame 1 and is laid out at the rear of the ma-
chine frame while bypassing the outer end side of
the machine frame. Each of the transporting rails
110 and 111 has a rectangular cross-section having
the lower side opened, and wheels 113 rol} within the
transporting rails 110 and 111 to displace bobbin
transporting members 114 for the transportation of
roving bobbins along the transporting rails 110 and
111. A plurality (6 in the present embodiment) of bob-
bin supporting members 116 are suspended from the
lower side of a base plate 116 of the bobbin trans-
porting member 114 while keeping the bobbin pitch P
of the spinning creel in the longitudinai direction be-
tween two adjacent bobbin supporting members 116.
The bobbin transporting members 114 are connected
to each other through a connecting lever 117. These
bobbin transporting member 114 are connected so
that roving bobbins of one roving frame can be
held, whereby a large bobbin transporting unit 118 is
constructed. The bobbin changing centers are set
at points L1, L2, ....., that is, these centers are set
at the center between the second and third bobbin
supporting member 116 members counted from the
bobbin supporting member 116 located on the right
end in Fig. 2A and the positions apart from this cent-
er by 4-P and multiples thereof. A driving device
119, which is provided with a mechanism for displac-
ing the transporting unit 118, is mounted on the trans-
porting rail 110 in a condition wherein it is capable of
running on the branched transporting rail. A plurali-
ty of driving devices 119 are arranged at intervals
shorter than the entire length of the fransporting
unit 118. In this driving device 119 (Figs. 13 and 14),
swinging arms 122 are supported swingably in the
horizontal direction with a vertical shaft 121 on both
sides of a base 120 secured across the transport-
ing rails 110 and 111, a rotary disk 123 is rotatably
supported on one swinging arm 122, and a rotary
disk 125 attached to a driving motor 124 is rotatably
supported on the other swinging arm 122, so that the
rotary disk 125 confronis the rotary disk 123.

The base plate 115 of the bobbin transporting mem-
ber 114 is clipped from both sides by the force of a
spring 126 and the rotary disk 125 is positively driv-
en to move the bobbin {ransporting unit 118. On the
base plates 115 of these bobbin transporting mem-
bers 114 located in the rear (the right side in Figs.
14, 19A, 19B) of the bobbin transporting unit 118, po-
sitioning split cotter pins 127 in a number corre-
sponding to the frequency of stoppage for bobbin
changing in one roving frame are secured while
maintaining the mutual pitch P4 which coincides with
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the difference between one movement pitch {3+P1
+P2) of the bobbin changing apparatus AD and the
bobbin changing center pitch (4-P) of the bobbin
transporting member 114 (see Fig. 3). A proximity
switch PX for detecting the positioning split cotter
pin 127 is attached to the transporting rail 111
through a bracket 128 (see Fig. 15). On the side op-
posite to the proximity switch PX, a catcher 129 is
swung by the operation of a cylinder 130 mounted on
the rail 111. (see Fig. 14). When the transporting unit
118 is at the first bobbin changing position L1, the
first positioning split cotter pin 127 confronts the
proximity switch PX and the catcher 129 is capable
of engaging to the split cotter pin 127, and after the
completion of the bobbin change operation for the
first bobbin transporting member 114, the catcher
129 is capable of disengaging from this positioning
split cotter pin 127. At the time of carrying out the
bobbin changing operation, the driving motor 124
and cylinder 130 make a one-pitch (P4) feeding of
the bobbin transporting unit 118, and after comple-
tion of the bobbin changing operation, displace the
bobbin transporting unit 118 to the spinning process
to feed full roving bobbins to the spinning frames,
and displace the bobbin transporting unit having
empty bobbins EB to the roving frames which must
carry out the bobbin changing operation by a con-
trol circuit 210 shown in Fig. 17. In this control cir-
cuit, a controller SPC is disposed to control the
driving motor 124, and turning-ON and turning-OFF
of the motor and changing of the rotation speed or
rotation direction are controlled by opening and
closing contacts RMH-1 and the like. The change-
over switch device 112 (see Fig. 16) comprises a
supporting bracket 131 secured to the transporting
rail 110 and a solenoid 1383 turnably mounted to the
bracket 131, a swing * arm 134 turnably pivoted on a
free end portion of a piston of the solenoid 133, a
delivery course changeover plate 32, one end por-
tion of which is connected by a pin to the other end
of the swing arm 134 in a condition such that the
plate 132 is capable of taking two guide positions for
guiding the transporting unit 118 along the transport-
ing rail 110 or to the branched transporting rail 111.
The bobbin changing operation by the above-men-
tioned preferable embodiment will be hereinafter de-
scribed in detail. When an advance instruction to
start the bobbin changing operation is electrically
sent to a particular roving frame 1, the transporting
unit 118 having empty bobbins EB is displaced to the
branched transporting rail 111 along the front face
of the roving frame 1 from the main transporting rail
110. At this point, the driving device 119 closes a
contact Hi of a high speed swiich of the circuit 205
shown in Fig. 17 and a contact R of an inversion
switch of the circuit 207, to excite relays RTH and
RTHR, and a normally closed contact RTH-1 of the
circuit 208 is opened and a solencid SOL of a sole-
noid valve (not shown) connected to the cylinder
130 for the catcher 129 is changed over, whereby
the cylinder 130 (Fig. 14) is advanced and the catch-
er 129 is moved upward. Simultaneously, a contact
RTHR-1 connected to the controller SPC of the cir-
cuit 209 is closed and the forward end of the cylin-
der 130 turns ON the forward end limit swiich LSA
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{circuit 200) to turn ON a relay RLSA, whereby a
contact RLSA-2 of the contact 206 is closed to turn
ON a relay RMH and close contacts RMH-1 and
RMH-2 of the circuit 209, and the driving motor 124
(Fig. 14) of the driving device 119 is reversed at a
high speed to displace the transporting unit 118 at a
high speed by the rotary disk 125. When the top end
of the transporting unit 118 is detected by the proxim-
ity switch 135 as shown in Fig. 19-(A), the contact Hi
of the circuit 205 is opened and the solenoid SOL is
changed over to retreat the cylinder 130 and en-
gage the catcher 129 with the first positioning split
cotter pin 127, whereby the bobbin changing center
L1 of the transporting unit 118 is made to correspond
with the bobbin changing center CL1 of the roving
frame 1 and the transporting unit 118 is stopped at
the bobbin changing position. In this condition, when
an electrical signal is issued to indicate that the size
of the thread package of bobbins of the roving
frame becomes full, so that the bobbin changing op-
eration must be applied to this roving frame, the
bobbin changing apparatus AD is brought close fo
the front face of this roving frame 1, and the first
approach member 16 confronts the proximity switch
7 and the bobbin changing apparatus AD is stopped
at the first bobbin changing position, whereby the
bobbin changing centers CL, L1 and CL1 of the bob-
bin changing apparatus AD, the transporting unit 18
and the roving frame 1 are made to correspond with
one another (see Figs. 2 and 3). At this point, the
bobbin changing bar 76 is located at the position of
the lower end or retreat end (stand-by position), the
full bobbin peg bar 18 is located at the preparation
position (lower end position) S1 of the common lower
transfer position and the empty bobbin peg bar 19 is
located at the stand-by position S7 (Fig. 18A).

When the bobbin changing bar 76 is at the stand-
by position, the one-line arrangement of the bobbin
changing arms 96 and 97 for the respective front
and rear rows of the bobbin wheels (hereinafter re-
fers only to the respective front and rear rows) is
changed to the zigzag arrangement, and simultane-
ously, by rotating the feed bar 69a, bobbin changing
bar 76 is advanced toward the full bobbins FB on
the respective bobbin wheels 5a, 5b and is stopped
at the forward end. The forks of the bobbin chang-
ing arms 96 and 97 for the respective front and
rear rows are inserted below the upper flanges BT
of the corresponding full bobbins FB and the Iift
screw lever 78 is turned to raise the bobbin chang-
ing bar 76 to the rise end and suspend the full bob-
bins FB on the respective bobbin changing arms 96
and 7 for the respective front and rear rows. At
this time, the empty bobbin peg bar 9 is moved for-
ward from the standby position 87 by driving the lift
chains 64, and raised to the upper transfer position
S8, and four empty bobbins EB of the transporting
unit 118 at the bobbin changing position are loaded
on the pegs 20 of the empty bobbin peg bar 9 (Fig.
18B). Then, the empty bobbin peg bar 19 having the
empty bobbins EB loaded thereon is displaced down-
ward, and reireated and stopped at the stand-by po-
sition §7. Simultaneously, while the bobbin changing
bar 76 is being retreated, the bobbin changing arms
96 and 97 for the respective front and rear rows,
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which have the full bobbins FB suspended there-
from, are re-arranged from the zigzag arrangement
into a one-line arrangement, and the bobbin chang-
ing arms 96 and 97 for the respective front and
rear rows are stopped at the transfer position
where the respective full bobbins FB taken out are
located vertically above the respective pegs 20 of
the full bobbin peg bar 18. At this point, the full bob-
bin peg bar 18 is slightly elevated, and the full bob-
bins FB are placed on the respective pegs 20 at the
receiving position S2 (see Fig. 18C). Then, the bob-
bin changing bar 76 is retreated to the retreat end
and the lift chain 42 are driven to elevate the full
bobbin peg bar 18 upward in the vertical direction
and attach the full bobbins FB to the bobbin support-
ing member 116. Simultaneously, the empty bobbin
peg bar 19 located at the stand-by position S7 is dis-
placed downward to the lower transfering position
S6 where the bobbin changing arms 96 and 97 of the
bobbin changing bar 76 for the respective front and
rear rows, located at the elevated end and retreat
end in the one-line arrangement, are at a height al-
lowing insertion of their furcate free end portions
into the upper flanges BT of the corresponding emp-
ty bobbins EB (Fig. 18D). Then, the full bobbin peg
bar 18 is displaced downward and stopped at the in-
termediate stop position S3, and the bobbin chang-
ing arms 96 and 97 for the respective front and
rear rows, which are located at the rise end and re-
freat end in the oneline arrangement, are ad-
vanced and stopped at the above-mentioned frans-
fer position and the furcate free end portions of the
bobbin changing arms 96 and 97 are inserted below
the respective upper flanges BT of the correspond-
ing empty bobbins EB. The empty bobbin peg bar 19
is then slightly displaced downward and located at
the completion position (lower end position) S5 of
the common lower transfer position which coincides
with the above mentioned position S6, and the empty
bobbins EB are suspended in a one-line arrange-
ment of the bobbin changing arms 96 and 97 for the
respective front and rear rows (Fig. 18E). Then,
while the one-line arrangement of the bobbin chang-
ing arms 96 and 97 for the respective front and
rear rows is changed fo the zigzag arrangement,
the bobbin changing bar 76 is located on the ad-
vance end and the bobbin changing bar 76 is dis-
placed downward, and the empty bobbins EB are at-
tached to the corresponding empty bobbin wheels
5a and 5b of the roving frame 1 (Fig. 18F). Then, the
bobbin changing bar 76 is retreated to the retreat
end, and the zigzag arrangement of the bobbin
changing arms 96 and 97 for the front and rear
rows is changed to the one-line arrangement (Fig.
18G). Then, the empty bobbin peg bar 19 located at
the completion position S5 of the common lower
transfer position is displaced upward to the stand-
by position S7 and the full bobbin peg bar 8 located
at the intermediate stop position S3 is displaced
downward to the preparation position S1 of the com-
mon lower tranfer position, see Fig. 18.H.

When one cycle of the bobbin changing operation
is thus completed, the bobbin changing apparatus
AD is displaced to the position for the next bobbin
changing operation. At this point, a contact Pi (for
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issuing a one-pitch feed signal) of the circuit 201
shown in Fig. 17 is closed to turn ON a relay RTP.
Thereupon, a contact TRP-1 of the circuit 208 is
turned OFF to effect changeover of the solenoid
SOL of the solenoid valve of the cylinder 130, and
the cylinder 130 is advanced to swing the catcher
129 upward and release the engagement with the
first positioning split cotter pin 127. Then, at the ad-
vance end, the cylinder 130 turns ON the limit switch
LSA to turn ON a relay RLSA, and a contact RLSA-
1 of the circuit 202 is turned ON and a relay RMP is
turned ON. Accordingly, contacts RMP-1 and RMP-
2 of the controller SPC of the circuit 209 are turned
ON to rotate the driving motor 124 at a low speed in
the normal direction and move the transportation
unit 118 in the direction of arrow B in Fig. 19. Then,
when the second positioning split cotter pin 127 is
detected by the proximity swich PX, the proximity
switch contact PX of the circuit 203 and relay RPX
are turned ON (at this point, the contact Pl is turned
OFF), and the contact RPX-1 of the circuit 201 is
turned OFF, the relay RTP is turned OFF, RPX-2 of
the circuit 204 is turned ON and a timer TR is turned
ON. Thereupon, the contact TRP-1 of the circuit 208
is turned ON to effect changeover of the solenoid
SOL, and the timer TR turns the driving motor 124 in
the normal direction excessively for a predeter-
mined time so that the cylinder 130 is retreated, the
catcher 129 is brought down, the transportation unit
118 is displaced at a low speed, the second position-
ing split cotter pin 127 which has been moved is
caught by the catcher 129, and the second position-
ing split cotter pin 127 is firmly pressed to the front
end portion of the catcher 129. When the timer TR
runs out, the timer contacts TR-1 and TR-2 are
turned OFF, the relays RMP and RPX are turned
OFF, the timer TR is reset, and the driving motor
124 is stopped. Accordingly, the transporting unit 18
is displaced by one pitch P4, and as shown in Fig.
19B, the bobbin changing center C1 of the bobbin
changing apparatus AD is made to correspond with
the second bobbin changing centers CL1 and L2 of
the roving frame 1 and the transporting unit 118, and
the second bobbin changing operation is started.
When the above mentioned operation is repeated
and the bobbin changing for one roving frame 1 is
completed, in order to transport the transporting
unit 118 at a high speed toward the spinning frams,
the contact Hi is closed at the circuit 205 to turn ON
the relay RTH and turn OFF the contact RTH-1 and
to effect changeover of the solenoid SOL, whereby
the cylinder 130 for the catcher 128 is advanced to
elevate the catcher 129 and the limit switch LSH at
the advance end is turned ON tfo turn ON the relay
RLSA and turn ON the relay RMH. Thereupon, the
contacts RMH-1 and RMH-2 connected to the con-
troller of the circuit 209 are closed, and at this
point, since the contact RTHR-2 is closed, the driv-
ing motor 124 is rotated at a high speed in the normal
direction and the transporting unit 118 suspending
full bobbins for one spinning frame is transported to
the position adjacent to the creel of the spinning
frame.

As shown in Fig. 18A or 18H, a sufficient vertical
space is formed between the lower ends of the bob-
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bins suspended from the transporting unit 118 and
the top end of the bobbin changing apparatus AD.
Accordingly, as shown in Fig. 12, in the portion CP
where the transporting rails 110 and 111 cross the
running rail of the bobbin changing apparatus AD in
one plane, even if the transporting unit 118 having
bobbins suspended therefrom is superposed on the
bobbin changing apparatus AD in a plane, since the
transporting unit 118 is not superposed on the bob-
bin changing apparatus AD in the vertical direction,
layout of the transporting rail and the running rail of
the bobbin changing apparatus AD or a running rail
136 (Fig. 12) for a truck for loading and moving the
bobbin changing apparatus along the side face of
the roving frame can be facilitated.

Incidentally, in the present embodiment, since the
zigzag bobbin arrangement in the roving frame is
changed to the bobbin arangement (one-line ar-
rangement) of the creel in the spinning frame only
by the doffing operation of the bobbin changing ap-
paratus, the post treatment at the time of transport-
ing doffed full bobbins to the spinning frame can be
simplified. Furthermore, in the present embodiment,
when the full bobbin peg bar and empty bobbin peg
bar are displaced upwards toward the upper trans-
fer position, the rising slide block or lift block is fur-
ther moved upward by utilizing this movement of
raising the peg bars, and therefore, the actual rise
end of the slide block or lift block is at a position low-
er than the upper transfer position of each peg bar
and the height of the machine body of the bobbin
changing apparatus can be effectively reduced.
Moreover, in the present embodiment, since the
common lower transporting position of the full bob-
bin peg bar and the empty bobbin peg bar are set at
the same position, the position for controlling the
bobbin changing bar can be set at three points
(front end, rear end, and intermediate position), and
the control of the bobbin changing bar is facilitated
and the space necessary for the movement of the
bobbin changing bar in the forward-backward direc-
tion is reduced.

In the present embodiment, at the common lower
transfer position, the full bobbin peg bar is raised to
the receiving position from the preparation position
and full bobbins are loaded on the full bobbin peg
bar, but there may be adopted a maodification in
which the full bobbin peg bar is stopped at the re-
ceiving positon of the common lower transfer posi-
tion and the bobbin changing bar is vertically moved
to transfer full bobbins onto the full babbin peg bar.
A known battery car or the like may be used as the
driving device of the transporting unit. Further-
more, bobbin changing bars for the respective
front and rear rows of the bobbin wheels of a rov-
ing frame are not limited to those used in the present
embodiment, but means using a screw feed mecha-
nism or a cylinder, as disclosed in EP-A 0 148 129,
may be used. In the present embodiment, the lift de-
vices for full and empty bobbins utilize chains and
chain sprockets, but lift devices utilizing a belt driv-
ing mechanism or other type of known lifting devic-
es may be used. In the present embodiment, four
bobbins are subjected to the bobbin changing opera-
tion at a time, but an appropriate number of bobbins
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may be treated at a time according to the arrange-
ment of bobbin wheels in the roving frame. The same
upper transfer position is used for the full bobbin
peg bar and empty bobbin peg bar in the above-men-
tioned embodiment as the common upper transfer
position, but there may be adopted a modification in
which the forward-backward movement mechanism
of the lift device for the empty bobbin peg bar is
omitted, a vertical lift device similar to that for the
full bobbin peg bar is used, and two rails for the full
bobbin peg bar and the empty bobbin peg bar are ar-
ranged above the full bobbin peg bar and the empty
bobbin peg bar, respectively. In this modification,
full bobbins are taken out on the full bobbin peg bar
and attached to the bobbin supporting members of
the full bobbin transporting rail located vertically
above, and then the empty bobbin peg bar is raised
fo receive empty bobbins from the empty bobbin
transporting rail, and after the empty bobbin peg
bar is brought down, the bobbin changing arm is ad-
vanced and empty bobbins are fed to the roving
frame.

Claims

1. A method for carrying out a bobbing changing
operation applied for a roving frame (1), wherein
empty bobbins (EB), suspended by respective bob-
bin supporting members which are prepared and ar-
ranged in advance at positions above said roving
frame, are changed by full packagedd bobbins (FB)
held by respective bobbin wheels (5a, 5b) of said
roving frame by utilizing a bobbin changing appara-
tus (AD) which is capable of being displaced along a
machine frame of said roving frame, said bobbing
changing operation is carried out continuously by
repeated cycle operations, each operation cycle be-
ing applied for group of plural bobbins, and there-
fore, upon completion of one unit cycle of opera-
toin, said bobbin changing apparatus is displaced to
the succeeding downstream position where said
bobbin changing apparatus confronts the next
group of bobbin wheels of said roving frame which
must be applied to said bobbin changing operation,
said bobbin changing operation consisted of an
identical operation for each bobbin of said group,
said identical bobbin changing operation comprises,
exchanging said full packaged bobbin held by a bob-
bin wheel of said roving frame by an empty bobbin
suspended by a corresponding one of said bobbin
supporting members be independantly displacing
said full packaged baobbin and said empty bobbin
along the respective displacing passages formed
between a bobbin whee! and an upper common trans-
fer position where said empty bobbin is received
from said bobbin supporting member or said full
packaged bobbin takes a position adjacent to that
where said full packaged bobbin is transferred to
said bobbin supporting member,
said bobbin transfer passages are provied with a
lower common bobbin transfer position respective-
ly, to where said full packages bobbin taken from
said bobbin whee! is displaced before displaced to
said upper position, and said empty bobbin taken
from said bobbin supporting members is displaced



21 EP 0 214 837 B1 22

before carrying said full packaged bobbin taken
from said bobbin wheel is displaced to said upper po-
sition, said common lower bobbin transfer position is
formed in said bobbin changing apparatus at approx-
imately the same level as said bobbin, wheel, holding
lower portions of these bobbins while displacing be-
tween said upper common position and said lower
common transfer position, holding upper portions of
said bobbines while displacing between said lower
common transfer position and said bobbin wheel,
changing holding conditions of said bobbins at said
lower common transfer position, when said bobbin
changing operation is carried out, said empty bobbin
taken from said bobbin supporting member is tempo-
rarily reserved at a position biased from a linear
passage connecting said upper common position
and said lower common transfer position.

2. The bobbin changing method of the roving
frame according to claim 1, wherein said upper com-
mon position of said displacing passage for said full
packaged bobbin is identical fo said upper transfer
position for said empty bobbin.

3. The bobbin changing method of the roving from
according to claim 1, when said bobbins are dis-
placed from the respective bobbin wheels to said
lower common transfer positions thereof, arrange-
ment of plural bobbins is changed from a zig-zag ar-
rangement to a one line arrangement, when said bob-
bins are displaced from said lower common transfer
positions thereof to corresponding bobbin wheels
respectively, arrangement of plural bobbins is
changed from the one-line arrangement to a zig-zag
arrangement.

4. Bobbin changing apparatus for carrying out
bobbin changing operation for a roving frame (1),
wherein full packaged bobbins (FB) held by respec-
tive bobbin wheels (5a, 5b) of said roving frame are
changed for empty bobbins (EB) suspended by the
respective bobbin supporting members which are
prepared and arranged in advance at their posi-
tions above said roving frame, said bobbin chang-
ing operation is carried out for a plurality of bobbins
as a group and upon completion of said bobbin
changing operation for one group bobbins, this unit
cycle of bobbin changing operation is successively
repeated by displacing said bobbin changing appa-
ratus along a bobbin rail of said roving frame and
successively stopped at predetermined positions
confronting said bobbin wheels which are neces-
sary to apply said one cycle of bobbin changing op-
eration, said unit operafions are continuously re-
peated until a full operation for all bobbin wheels of
said roving frame is completed, comprising a first
peg bar (18) provided with a plurality of pegs (20)
for supporting full packaged bobbins by insertion
thereinto, a second peg bar (19) provided with an
identical number of pegs to said first peg bar for
supporting emty bobbins by inserting therein, means
provided with a pair of lifting mechanisms for inde-
pendently displacing said first peg bar and said sec-
ond peg bar (19) along their own lifting passage be-
fween an upper common position where each empty
bobbin is received from the respective bobbin sup-
porting members by corresponding pegs of said
second peg bar or each full packaged bobbin takes
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a position adjacent to that where said full packaged
bobbin is taken from a corresponding peg of said
first peg bar and suspended by a corresponding
bobbin supporting member and a lower common
transfer position where full packaged bobbins tak-
en from the respective bobbin wheels are mounted
on corresponding pegs of said first peg bar, or emp-
ty bobbins displaced downward by the respective
pegs of said second peg bar are changed their hold-
ing condition so as fo be carried to corresponding
bobbin wheels of said roving frame.

Carrying means (3) for taking off said full pack-
aged bobbins from said bobbin wheels of said rov-
ing frame by catching on upper end portion of each
bobbin and thereafter after carrying said bobbins
to said lower transfer positions respectively, and
then mounting said full packaged bobbins on corre-
sponding pegs of said first peg bar, while taking off
said empty bobbins from said pegs of said second
peg bar by catching said upper end portion of each
bobbin and thereafter mounting said empty bobbins
on corresponding bobbin wheels from which said full
packaged bobbins have been taken off, said guide
passage for said second bar being provided with a
position for reserving said second peg bar which is
biased from a linear passage connecting said com-
mon lower transfer position and said upper common
position.

5. The bobbin changing apparatus according to
claim 4, wherein said first means comprises, a first
lifting mechanism for lifting said first peg bar for
displacing between a preparation position slightly
below said lower common transfer position and said
upper common position, and for temporarily reserv-
ing said first peg bar before starting said unit cycle
of said bobbin changing operation, and a second lift-
ing mechanism for lifting said second peg bar for
displacing between said upper common transfer po-
sition and a completion position slightly below said
lower common transfer position, said first lifting
mechanism being provided with a first guide means
for leading said first per bar along a passage con-
necting said upper position and said preparation po-
siion, and a first lift for displacing said first peg
bar along said first guide means, said second lifting:
mechanism being provided with a second guide
means for leading said second peg bar along a pas-
sage connecting said upper common position and
said completion position and a second lift for dis-
placing said second peg bar along said passage of
said second guide means, said passage of said sec-
ond guide means being provided with a position for
reserving said second peg bar biased from a linear
line connecting said upper common position and low-
er common transfer position, an electric control
means for control timing for displacing said first and
second peg bars while temporarily reserving either
one of said two peg bars when the other one of said
peg bars is displaced so that possible interference
between motions of said peg bars can be completely
prevented.

8. The bobbin changing apparatus according to
claim 5, wherein, said apparatus is provided with a
machine frame formed by bottom plate and a pair of
side plates extended upwards from both side ends
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thereof and a top plate connecting said side plates
at their top ends respectively;

said first lift for the first peg bar is a sprocket-
chain lifting system;
said first guide means comprises,
a pair of first pillars secured to said bottom plate
of said machine frame of said bobbin changing ap-
paratus at both side-end portions thereof adja-
cent to the respective side plates, each of said
first pillars extending to said top plate of bobbin
changing apparatus,
a pair of slide blocks slidably mounted on the re-
spective first pillars, each of said blocks con-
nected to a chain-element of siad sprocket chain
lifting system,
a pair of second pillars vertical secured to corre-
sponding one of said slide blocks respectively in
an upwardly extending condition, each of said
second pillars slidably supporting a correspond-
ing side end portion of said first peg bar,
a pair of link motion mechanisms, each one con-
necting one of said slide blocks to a corresonding
one of side-end portions of said first peg bar,
a cam follower rotatably mounted to each of said
link motion mechanisms,
a pair of guide surfaces formed on said side
plates of said machine frame of said bobbin
changing apparatus at respective positions fac-
ing and corresponding to said first pillars, where-
in a distance between said guide surfaces be-
comes gradually narrower from the level of each
bottom end of said guide surfaces to the level of
each top end of said guide surfaces,
each of said link motion mechanisms comprising a
pair of link members, a cam pin turnably connect-
ed to one free end of each of said link members,
the other free end of said link members being piv-
oted to a corresponding side end of said first peg
bar respectively, said cam follower being rotata-
bly mounted on said cam pin,

whereby, when said slide blocks are displaced up-

wards, said first peg bar is capable of taking a

position more elevated than the elevation of said

slide blocks.

7. The bobbin changing apparatus according to
claim 5, wherein said electric control means compris-
es a first position detecting means for detecting
said first peg bar and a second position detecting
means for detecting said second peg bar, said first
position detecting means comprises a first ap-
proach member secured to said first peg bar and a
plurality of proximity switches disposed on one of
said side plates facing said approach member at re-
spective predetermined positions, whereby when
said first peg bar is being lifted and approaches ei-
ther one of said predetermined positions, said first
peg bar can be detected by a corresponding one of
said proximity switches mounted at said predeter-
miend position; said second position detecting
means comprising a second approach member se-

cured to said second peg bar at a position facing.

the other one of said side plates and a plurality of
proximity switches disposed on said side plate fac-
ing said approach member of said second peg bar at
respective predetermined positions, whereby when
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said second peg bar is being lifted and approaches
either one of said predetermined positions, said
second peg bar can be detected by a corresponding
one of said proximity switches mounted at said pre-
determined position; and

driving devices to drive said lifting means by an ac-
tuating signal issued from a corresponding one of
said proximity switches, respectively.

8. The bobbin changing apparatus according to
claim 5, wherein said apparatus is provided with a
machine frame formed by a bottom plate and a pair
of side plates extended upwards from both side
ends thereof and a top plate connecting said side
plates at their top ends respectively;

said second lift for the second peg bar is &
sprocker-chain lifting system,
said second guide means comprises,
a pair of guide grooves formed on said pair of
side plates of sid machine frame of said bobbin
changing apparatus,
a pair of pillars secured to said bottom plate of
machine frame of said bobbin changing apparatus
at both side-end portions thereof adjacent to re-
spective side plates, each of said pillars extend-
ing to said top plate of said machine frame of said
bobbin changing apparatus,
a pair of lifting blocks secured to respective
side-ends of said second peg bar and slidably
supported by a corresponding one of said pillars
and also connected to a corresponding chain-ele-
ment of the respective one of said sprocket
chain lifting systems,
a rotatable shaft rotatably supported by each of
said lifting blocks,
a cam lever mounted on one end of each one of
said rotatable shafts and secured thereon by a
key,
a cam follower rotatably supported by each one
of said cam levers and engaged with a corre-
sponding one of said cam grooves,
a connecting member for connecting a first hori-
zontal supporting shaft to a corresponding one
of said rotatable shafts, said connecting member
being provided with a function such that when
both of said cam followers approach respective
elevated positions in said respective cam
grooves by displacing said lifting blocks up-
wards, said second peg bar is projected upwards
from said lifting blocks, while maintaining the hori-
zontal attitude of said second pag bar and is fur-
ther provided with a function of displacing said
second peg bar to a predetermined position bi-
ased from a lifting passage of said first peg bar.

9. The bobbin changing apparatus according to
claim 8, wherein, each of said connecting members
comprises a sector gear secured {o said rotable
shaft at the other end thereof,

a second horizontal shaft rigidly supported by

each one of said lifting blocks in parallel to said

rotatable shaft,

a swing arm rotatably mounted on each of said

second horizontal shafts,

a toothed portion formed on a part of said swing

arms respectively for engaging with a corre-

sponding one of said sector gears,
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a pair of first timing belt pulleys secured to a cor-

responding one of outside extended portions of

said first horizontal supporting shaft of said sec-
ond peg bar,

a second timing belt pulley rigidly mounted on

each one of said second horizontal shafts,

a timing belt mounted on each bombination of said

first and said second timing belt pulleys,

a free end portion of each second horizontal

shaft being secured to the other end portion of a

corresponding one of said swing arms.

10. The bobbin changing apparatus according to
claim 4, wherein, said first peg bar and second peg
bar are prowded with a plurality of pegs aligned on
an upper surface thereof respectively for support-
ing bobbins, with an intervened pitch P between two
adjacent pegs, which is identical to a creel pitch of a
spinning frame.

11. The bobbin changing apparatus according to
claim 6, wherein, a plurality of pegs of said first peg
bar are posmoned at the respective positions right
below corresponding bobbin supporting members
prepared in advance at the respective positions
above said rovnng frame, said first peg bar being
capable of lifting in a vertlcal direction.

12. The bobbin changing apparatus according to
claim 4, wherein, said apparatus is utilized to carry
out said bobbin changmg operation for such roving
frame provided with plural bobbin wheels arranged
in a zig-zag arrangement,

said bobbin carrying means being provided with a

bobbin carrying bar which is capable of being dis-

placing forward and backward to said roving
frame and also capable of lifting upwards and
downwards,

said carrying bar being provided with a pIurallty

of bobbin changing amrs for said bobbin wheels

of front and rear rows,

said carrying arms being capable being posi-

tioned to face corresponding flyers arranged in a

zig-zag arrangement in said roving frame when

said bobbin changing apparatus is positioned at a

predetermined working position for carrying out

said bobbin changing operation,

said bobbin carrying bar being provided with a

mechanism for changing an arrangement of said

carrying arms from a two rows arrangement to a

one-line arrangement, and also for changing a

distance between two adjacent carrying arms.

Patentanspriiche

1. Verfahren zum Ausfilhren einer Spulen-Aus-
wechseloperation in Anwendung flir eine Vorspinn-
maschine (1), bei dem leere Spulen (EB), die an ent-
sprechenden Spulentrageteilen aufgehéingt sind,
die vorausgehend in Stellungen oberhalb der Vor-
spinnmaschine vorbereitet und angeordnet sind,
ausgewechselt werden gegen voll bewickelte Spu-
len (FB), die durch entsprechende Spulenréder (5a,
5b) der Vorspinnmaschine gehalten sind, und zwar
unter Verwendung einer Spulen-Auswechselvor-
richtung (AD), die dazu ausgelegt ist, entlang des
Maschinenrahmens der Vorspinnmaschine verla-
gert zu werden, wobei die Spulen-Auswechselope-
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ration vermittels wiederholter Operationszyklen
kontinuierlich ausgefithrt wird, wobei jeder Operati-
onszyklus flir eine Gruppe von mehreren Spulen
ausgefiihrt wird, weshalb die Spulen-Auswechsel-
vorrichtung nach Beendigung eines Operationszy-
klus-Schrittes in die nachfolgende stromabwartige
Stellung verlagert wird, wo die Spulen-Auswechsel-
vorrichtung der nachsten Gruppe von Spulenra-
dern der Vorspinnmaschine gegenilbersteht, die
der Ausfihrung einer Spulen-Auswechseloperati-
on bediirfen, wobei die Spulen-Auswechseloperati-
on aus einer identischen Operation fiir jede Spule
besagter Gruppe besteht, wobei die identische Spu-
len-Auswechseloperation das Auswechseln der
durch ein Spulenrad der Vorspinnmaschine gehalte-
nen, voll bewickelten Spule gegen eine leere Spule
umfaBt, die an ein entsprechendes der Spulentrage-
teile aufgehéngt ist, und zwar dadurch, daB die voll
bewickelte Spule unabhéngig von der leeren Spule
entlang den jeweiligen Verlagerungsstrecken ver-
stellt wird, die zwischen einem Spulenrad und einer
oberen gemeinsamen Uberfiihrungsstellung ausge-
bildet sind, wo die leere Spule von dem Spulentrage-
teil aufgenommen wird oder die voll bewickelte Spule
eine Stellung benachbart zu derjenigen einnimmt,
wohin die voll bewickelte Spule zu dem Spulentrage-
teil Gberfiihrt worden ist, wobei die Spulenuberfuh-
rungsstrecken jeweils mit einer unteren gemeinsa-
men Spulen-Uberfiihrungsstellung versehen sind,
wohin die von dem Spulenrad entfernte, voll be-
wickelte Spule vor der Verlagerung in die obere
Stellung verlagert worden ist, und wobei die von
dem Spulentrageteilen entfernte leere Spule verla-
gert wird, bevor die von dem Spulenrad entfernte,
voll bewickelte Spule in die obere Stellung verlagert
worden ist, wobei die gememsame untere Spulen-
Uberfihrungsstellung in einer Spulen-AuswechseI-
vorrichtung auf ungefahr demselben Niveau wie
das Spulenrad ausgebildet ist, wobei untere Ab-
schnitie dieser Spulen wéhrend der Verlagerung
zwischen der oberen gemeinsamen Stellung und der
unteren gemeinsamen Uberflihrungsstellung fest-
gehalten werden, wobei obere Abschnitte der Spu-
len wahrend der Verlagerung zwischen den unteren
gemeinsamen Uberfiihrungsstellungen und dem
Spulenrad festgehalten werden, wobei die Festhal-
tebedingungen der Spulen in der unteren gemeinsa-
men Uberflihrungsstellung geéndert werden, wobei
dann, wenn die SpuIen-AuswechseIoperatlon aus-
geflihrt wird, die von dem Spulenirageteil entfernte
leere Spule zeitweise in einer Stellung zurlickgehal-
ten wird, die von einer linearen Strecke geschnitten
wird, welche die obere gemeinsame Stellung mit der
unteren gemeinsamen, Uberfuhrungsstellung ver-
bindet.

2. Spulen-Auswechselverfahren fir die Vor-
spinnmaschine nach Anspruch 1, bei dem die obere
gemeinsame Stellung der Verlagerungssirecke fiir
die voil bewickelte Spule identisch ist mit der oberen
Uberfiihrungsstellung fir die leere Spule.

3. Spulen-Auswechselverfahren fir die Vor-
spinnmaschine nach Anspruch 1, bei dem dann,
wenn die Spulen von den entsprechenden Spulenra—
dern in die untere gemeinsame Uberfihrungsstel-
lungen Gberfuhrt worden sind, die Anordnung meh-
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rerer Spulen von einer Zig-Zag-Anordnung in eine
Einlinien-Anordnung geéndert wird, bei dem die Spu-
len von den unteren gemeinsamen Uberflihrungs-
stellungen auf entsprechende Spulenréder verla-
gert werden, und bei dem die Anordnung der mehre-
ren Spulen von der Einlinien-Anordnung in eine Zig-
Zag-Anordnung geandert wird.

4. Spulen-Auswechselvorrichtung zum Ausfiih-
ren einer Spulen-Auswechseloperation flir eine
Vorspinnmaschine (1), wobei voll bewickelte Spulen
(FB), die durch entsprechende Spulenréder (5a, 5b)
der Vorspinnmaschine gehalten sind, gegen leere
Spulen (EB) ausgewechselt werden, die an den ent-
sprechenden Spulentrageteilen aufgehéngt sind,
die vorausgehend in Steliungen oberhalb der Vor-
spinnmaschine vorbereitet und angeordnet sind,
wobei die Spulen-Auswechseloperation fir eine
Mehrzahl von Spulen als eine Gruppe ausgefiihrt
wird, wobei nach Beendigung der Spulen-Auswech-
seloperation fur eine Spulengruppe dieser Spulen-
Auswechseloperationsschritt nachfolgend wieder-
holt wird durch ein Verlagern der Spulen-Auswech-
selvorrichtung entlang einer Spulenschiene der
Vorspinnmaschine, sowie nachfolgend in vorbe-
stimmten Stellungen gestoppt wird, welche den Spu-
lenradern gegeniberliegen, die bendtigt werden, um
den einen  Spulen-Auswechseloperationszyklus
auszufithren, wobei die Operationsschritte kontinu-
ierlich wiederholt werden, bis eine vollstdndige Ope-
ration fir alle Spulenrdder der Vorspinnmaschine
ausgefihrt ist, wobei die Vorrichtung umfaBt eine
erste Halterungsstange (18) mit einer Mehrzahl von
Halterungen (20) zur Aufnahme voll bewickelter
Spulen mittels Einsetzen in diese Halterungen, eine
zweite Halterungsstange (19) mit einer zur Anzahl
der Halterungen der ersten Halterungsstange iden-
tischen Anzahl von Halterungen zur Aufnahme lee-
rer Spulen mittels Einsetzen in diese Halterungen,
Einrichtungen, die mit einem Paar von Hebemecha-
nismen flr ein Verlagern der ersten Halterungs-
stange unabhéngig von der zweiten Halterungs-
stange (19) entlang ihrer eigenen Hebestrecken zwi-
schen einer oberen gemeinsamen Stellung
versehen sind, in welcher jede leere Spule von den
jeweiligen Spulentrageteilen mittels entsprechender
Halterungen der zweiten Halterungsstange aufge-
nommen wird oder jede voll bewickelte Spule eine
Stellung benachbart zu derjenigen einnimmt, in wel-
cher die voll bewickelie Spule von einer entspre-
chenden Halterung der ersten Halterungsstange
entfernt und an einem entsprechenden Spulentrage-
teil ausgehéngt ist, und einer gemeinsamen unteren
Uberfilhrungssteliung, in welcher von den jeweili-
gen Spulenrddern entfernte, voll bewickelie Spule
an entsprechenden Halterungen der ersten Halte-
rungsstange angebracht sind oder durch die ent-
sprechenden Halterungen der zweiten Halterungs-
stange nach unten verlagerte leere Spulen ihre Hal-
tebedingungen so gedndert haben, daB sie zu
entsprechenden Spulenrddern der Vorspinnmaschi-
ne Uberfhrt worden sind, Fordereinrichtungen (3)
zum Entfernen voll bewickelter Spulen von den Spu-
lenrédern der Vorspinnmaschine durch Ergreifen
eines oberen Endabschnitts jeder Spule und nach-
folgendem Férdern der Spulen in die jeweiligen unte-
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ren Uberflhrungsstellungen, worauthin die voll be-
wickelten Spulen an entsprechenden Halterungen
der ersten Halterungsstange angebracht werden,
wahrend die leeren Spulen von den Halterungen der
zweiten Halterungsstange entfernt werden, und
zwar durch Ergreifen des oberen Endabschnitts je-
der Spule und nachfolgendem Anbringen der leeren
Spulen auf entsprechenden Spulenradern, von de-
nen die voll bewickelten Spulen entfernt worden
sind, wobei die Flhrungssirecke fiir die zweite
Stange eine Stellung zum Zuriickhalten der zweiten
Halterungsstange aufweist, die von einer linearen
Strecke geschnitten wird, welche die gemeinsame
untere Stellung mit der oberen gemeinsamen Stel-
lung verbindet.

5. Spulen-Auswechselvorrichtung nach  An-
spruch 4, wobei die erste Hebeeinrichtung umfaBt
einen ersten Hebemechanismus zum Anheben der
ersten Halterungsstange zwecks Verlagerung zwi-
schen einer Vorbereitungsstellung knapp unterhalb
der unteren gemeinsamen UberfGhrungssteliung
und der oberen gemeinsamen Stellung, sowie
zwecks voriibergehendem Zuriickhalten der ersten
Halterungsstange vor Auslésen des Zyklusschritts
der Spulen-Auswechseloperation, und einen zwei-
ten Hebemechanismus zum Anheben der zweiten
Halterungsstange zwecks Verlagerung zwischen
der oberen gemeinsamen Stellung und einer Vervoll-
sténdigungsstellung knapp unterhalb der unteren
gemeinsamen Uberfithrungsstellung, wobei der er-
ste Hebemechanismus mit einer ersten Fih-
rungseinrichtung zum Fihren der ersten Halte-
rungsstange entlang einer Strecke versehen ist,
welche die obere Stellung und die Vorbereitungs-
stellung verbindet, sowie mit einer ersten Hebevor-
richtung zum Verlagern der ersten Halterungsstan-
ge entlang der ersten Fihrungseinrichtung, wobei
der zweite Hebenmechanismus mit einer zweiten
Fihrungseinrichtung zum Fihren der zweiten Halte-
rungsstange entlang einer Strecke versehen ist,
welche die obere Stellung und die Vervolistandi-
gungsstellung verbindet, sowie mit einer zweiten
Hebevorrichtung zum Verlagern der zweiten Halte-
rungsstange entlang der Strecke der zweiten Fih-
rungseinrichtung, wobei die Strecke der zweiten
Fihrungseinrichtung eine Stellung zum Zuriickhal-
ten der zweiten Halterungsstange aufweist, die von
einer geraden Linie geschnitten wird, welche die
obere gemeinsame Stellung mit der unteren gemein-
samen Uberflhrungsstellung verbindet, und eine
elekirische Steuerungseinrichtung zum Steuern
des zeitlichen Ablaufs der Verlagerung der ersten
und zweiten Halterungsstangen, wahrend jeweils ei-
ne der beiden Halterungsstangen voriibergehend
zuriickgehalten wird, wenn die andere der Halte-
rungsstangen so verlagert wird, daB eine mdgliche
gegenseitige Storung zwischen den Bewegungen
der Halterungsstangen vollstandig verhindert wer-
den kann.

6. Spulen-Auswechselvorrichiung nach  An-
spruch 5, wobei diese Vorrichtung mit einem Ma-
schinenrahmen versehen ist, der aus einer Boden-
platte und einem Paar von Seitenplatten besteht, die
sich von beiden Seitenenden der Bodenplatte nach
oben erstrecken, sowie einer Deckenplatte, welche
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die Seitenplatten jeweils an ihren oberen Enden ver-
bindet; wobei die erste Hebevorrichtung fiir die er-
ste Halterungsstange ein Gelenkketten-Hebesy-
stemn ist; wobei die erste Filhrungseinrichtung um-
faBt ein Paar erste Stitzen, die an der Bodenplatte
des Maschinenrahmens der Vorspinnmaschine an
beiden Seitenendabschnitten benachbart zu den je-
weiligen Seitenplatten befestigt sind, wobei jede der
ersten Stiitzen sich zur Deckenplatte der Spulen-
Auswechselvorrichtung erstreckt, ein Paar Gleit-
blécke, die an den jeweiligen ersten Stiitzen gleitend
angebracht sind, wobei jeder der Blocke an ein Ket-
tenelement des Gelenkketten-Hebesystems ange-
schlossen ist, ein Paar zweiter Stiltzen, die jeweils
vertikal an einen entsprechenden der Gleitblécke in
nach oben sich erstreckender Weise befestigt
sind, wobei jeder der zweiten Stiitzen einen enispre-
chenden Seitenendabschnitt der ersten Halterungs-
stange tragt, ein Paar Umsteuerungsmechanismen,
von denen jeder einen der Gleitblécke mit einem der
Seitenendenabschnitte der ersten Halterungsstan-
ge verbindet, ein Gleitstlick, das drehbar an jedem
der Umsteuerungsmechanismen angebracht ist, ein
Paar von Fihrungsflachen, die an den Seitenplat-
ten des Maschinenrahmens der Spulen-Auswech-
selvorrichtung an jeweiligen Stellungen ausgebildet
sind, die den ersten Stiitzen gegeniiberliegen und
entsprechen, wobei ein Abstand zwischen den Fiih-
rungsflachen vom Niveau jedes Bodenendes der
Fahrungsfidchen zu jedem Oberende der Fiihrungs-
flachen fortschreitend abnimmt, wobei jeder der Um-
steuerungsmechanismen ein Paar Verbindungsglie-
der umfaBt, einen Nockenstift, der mit einem freien
Ende jedes der Verbindungsglieder drehbar ver-
bunden ist, wobei das andere freie Ende der Verbin-
dungsglieder jeweils an ein enisprechendes Seiten-
ende der ersten Halterungsstange geschwenkt ist,
und wobei das Gleitstlick drehbar an dem Nocken-
stift angebracht ist, wobei dann, wenn die Gleit-
blocke aufwarts verlagert werden, die erste Halte-
rungsstange dazu in der Lage ist, eine hdhere Stel-
lung einzunehmen als die Gleitblécke.

7. Spulen-Auswechselvorrichtung nach  An-
spruch 5, wobei die elektrische Steuerungseinrich-
tung eine erste Stellungsermittiungseinrichtung zum
Ermitteln der ersten Halterungsstange und eine
zweite Stellungsermittiungseinrichtung zum Ermit-
teln der zweiten Stange umfaBt, wobei die erste Stel-
lungsermiitlungseinrichtung ein erstes Annihe-
rungselement umfaBt, das an der ersten Halte-
rungsstange befestigt ist sowie eine Mehrzahl von
Naherungsschaltern, die an einer der Seitenplatten
angeordnet ist, die dem Ann&herungselement in ent-
sprechenden, vorbestimmten Stellungen gegen-
tiberliegt, wobei dann, wenn die erste Halterungs-
stange angehoben wird und sich einer der vorbe-
stimmien Stellungen néhert, die erste
Halterungsstange durch einen entsprechenden der
Naherungsschalter ermittelt werden kann, der in be-
sagter vorbestimmter Stellung angebracht ist; wo-
bei die zweite Stellungsermittlungseinrichtung ein
zweites Annaherungselement umfaBt, das an der
zweiten Halterungsstange in einer Stellung befe-
stigt ist, welche der anderen der Seitenplatten ge-
geniiberliegt, sowie eine Mehrzahl von Na&herungs-
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schaltern, die an der Seitenplatte angeordnet ist,
die dem zweiten Anndherungselement in entspre-
chenden, vorbestimmten Stellungen gegeniiberliegt,
wobei dann, wenn die zweite Halterungsstange an-
gehoben wird und sich einer der vorbestimmten Stel-
lungen nahert, die zweite Halterungsstange durch
einen entsprechenden der Na&herungsschalter er-
mittelt werden kann, der in besagter vorbestimmter
Stellung angebracht ist; und Antriebsvorrichiungen
zum Antreiben der Hebeeinrichtung durch ein Betéa-
tigungssignal, das jeweils von einem entsprechen-
den der Naherungsschalter abgegeben wird.

8. Spulen-Auswechselvorrichtung nach An-
spruch 5, wobei die Vorrichtung mit einem Maschi-
nenrahmen versehen ist, der von einer Bodenplatte
und einem Paar von Seitenplatten gebildet ist, die
sich von beiden Seitenenden der Bodenplatte nach
oben erstrecken, und einer Deckenplatte, welche
die Seitenplatten an deren oberen Enden miteinan-
der verbindet; wobei die zweite Hebevorrichtung
fur die zweite Halterungsstange ein Gelenkketten-
Hebesystem ist, wobei die zweite Filhrungseinrich-
tung umfaBt ein Paar Fiihrungsrillen, die auf dem
Paar von Seitenplatten des Maschinenrahmens der
Spulen-Auswechselvorrichtung  ausgebildet  sind,
ein Paar Stliizen, die an der Bodenplatte des Ma-
schinenrahmens der Vorspinnmaschine an beiden
Seitenendabschnitten benachbart zu jeweiligen Sei-
tenplatten befestigt sind, wobei jede der Stiitzen
sich zur Deckenplaite des Maschinenrahmens der
Spulen-Auswechselvorrichtung erstreckt, ein Paar
von Hebeblcken, die an entsprechenden Seitenen-
den der zweiten Halterungsstange befestigt und
durch eine entsprechende der Stiitzen gleitend auf-
genommen sowie zuséatzlich an ein entsprechendes
Kettenelement eines entsprechenden der Gelenk-
ketten-Hebesysteme angeschlossen sind, eine
drehbare Welle, die von jedem der Hebeblécke
drehbar aufgenommen ist, eine Hebenocke, die an
ein Ende jeder drehbaren Welle angebracht und mit-
tels eines Keils daran befestigt ist, ein Gleitstiick,
das drehbar durch jede der Hebenocken aufgenom-
men ist und im Eingriff steht mit einer entsprechen-
den der Kurvenrillen, ein Verbindungsteil zum Ver-
binden einer ersten horizontalen Stiitzwelle mit ei-
ner entsprechenden der drehbaren Wellen, wobei
das Verbindungsteil mit einer Funktion derart aus-
gestattet ist, daB dann, wenn beide der Gleitstiicke
sich jeweiligen angehobenen Stellungen in den ent-
sprechenden Kurvenrillen durch Aufwértsverlage-
rung der Hebeblocke nahern, die zweite Halte-
rungsstange nach oben von den Hebebltcken vor-
steht, wéhrend die horizontale Lage der zweiten
Halterungsstange aufrechterhalten bleibt, sowie
weiterhin mit einer Funktion des Verlagerns der
zweiten Halterungsstange in eine vorbestimmte
Stellung, die von einer Hebestrecke der ersten Hal-
terungsstange geschnitten wird.

9. Spulen-Auswechselvorrichtung nach  An-
spruch 8, wobei jedes der Verbindungsteile ein
Zahnsegment umfaBt, das an der drehbaren Welle,
an deren anderem Ende, befestigt ist, wobei eine
zweite horizontale Welle von jedem der Hebebldcke
parallel zu der drehbaren Welle fest aufgenommen
ist, wobei ein Schwenkarm an jeder der zweiten hori-
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zontalen Wellen drehbar angebracht ist, wobei ein
gezahnter Abschnitt zum Eingriff mit einem entspre-
chenden der Zahnsegmente jeweils an einem Teil der
Schwenkarme ausgebiidet ist, wobei ein Paar erster
Synchronriemenscheiben an einem entsprechenden
von auBenseitig sich erstreckenden Abschnitten
der ersten horizontalen Tragewelle der zweiten Hal-
terungsstange befestigt ist, wobei eine zweite Syn-
chronriemenscheibe fest an jeder der zweiten hori-
zontalen Wellen angebracht ist, wobei ein Syn-
chronriemen an jeder Kombination der ersten und
der zweiten Synchronriemenscheiben angebracht
ist, wobei ein freier Endabschnitt jeder zweiten hori-
zontalen Welle an dem anderen Endabschnitt eines
entsprechenden der Schwenkarme befestigt ist.

10. Spulen-Auswechselvorrichtung nach An-
spruch 4, wobei die erste Halterungsstange und die
zweite Halterungsstange zur Aufnahme von Spulen
jeweils mit einer Mehrzahl von an einer Oberseite
dieser Stangen ausgerichteten Halterungen verse-
hen sind, mit einem freien Zwischenraum P zwischen
zwei benachbarten Halterungen, der identisch ist
mit einem Gatterabstand einer Vorspinnmaschine.

11. Spulen-Auswechselvorrichtung nach An-
spruch 6, wobei eine Mehrzahl von Halterungen
der ersten Halterungsstange in entsprechenden
Stellungen rechts unterhalb entsprechender Trage-
teile angeordnet sind, die im voraus in den enispre-
chenden Stellungen oberhalb der Vorspinnma-
schine vorbereitet worden sind, wobei die erste Hal-
terungsstange zum vertikalen Anheben ausgelegt
ist.

12. Spulen-Auswechselvorrichtung nach An-
spruch 4, wobei diese Vorrichtung dazu verwendet
wird, die Spulen-Auswechseloperation flir solche
Vorspinnmaschinen auszufithren, die mit einer
Mehrzahl von Spulenradern in einer Zig-Zag-An-
ordnung ausgerlstet sind, wobei die Spulenfdrder-
einrichtung mit einem Spulenforderstab ausgeristet
ist, der dazu ausgelegt ist vorwérts und rickwarts
zu der Vorspinnmaschine verlagert und zusétzlich
angehoben und abgesenkt zu werden, wobei der
Férderstab mit einer Mehrzahl von Spulen-Aus-
wechselarmen fir die Spulenréder von Vorder- und
Hinterreihen versehen ist,

wobei die Forderarme dazu ausgelegt sind, ent-
sprechenden Spinnfligeln gegeniiber angeordnet
zu werden, die in einer Zig-Zag-Anordnung in der
Vorspinnmaschine angeordnet sind, wenn die Spu-
len-Auswechselvorrichtung in einer vorbestimmten
Arbeitsstellung zum Ausfilhren der Spulen-Aus-
wechseloperation angeordnet ist, wobei der Spulen-
forderstab mit einem Mechanismus zum Andern ei-
ner Anordnung der Fdrderarme von einer Zweirei-
hen-Anordnung in eine Einreihen-Anordnung ver-
sehen ist, sowie zum Andern eines Abstands
zwischen zwei benachbarten Forderarmen.

Revendications

1. Procédé pour metire en ceuvre une opération
d'échange de bobines appliquée & un banc (1) & bro-
ches, dans lequel des bobines vides (EB), suspen-
dues & des organes respectifs de support de bobi-
nes, qui sont préparés et disposés a l'avance en
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des positions situées au-dessus dudit banc a bro-
ches, sont échangées contre de bobines pleinement
remplies (FB) maintenues par des rouets de bobines
respectifs (5a, 5b) dudit banc & broches au moyen
d'un dispositif échangeur de bobines (AD) qui est
susceptible d'étre déplacé le long d’un chassis mé-
canique dudit banc a broches, ladite opération
d'échange de bobines est mise en ceuvre d’'une ma-
niére continue par des cycles d'opérations répétés,
chaque cycle d'opérations étant appliqué a un grou-
pe de plusieurs bobines, et par conséquent, a la fin
d’un cycle unitaire de fonctionnement, ledit disposi-
tif échangeur de bobines est déplacé a la position
suivante en aval & laquelle ledit dispositif échan-
geur de bobines vient en face du prochain groupe
de rouets de bobines dudit banc & broches qui doit
subir ladite opération d’échange de bobines, ladite
opération d'échange de bobines consiste en une
opération identique pour chaque bobine dudit grou-
pe, ladite opération identique d'échange de bobines
comporte I'échange de ladite bobine pleinement rem-
plie maintenue par un rouet de bobine dudit banc a
broches par une bobine vide suspendue & un orga-
ne correspondant parmi lesdits organes de support
de bobines grace a des déplacements indépendants
de ladite bobine pleinement remplie et de ladite bobi-
ne vide le long de trajets respectifs de déplace-
ments ménagés entre un rouet de bobine et une posi-
tion supérieure commune de transfert, position a la-
quelle est recue ladite bobine vide en provenance
dudit organe de support de bobines ou & laquelie la-
dite bobine pleinement remplie prend une position ad-
jacente a celle & partir de laquelle ladite bobine plei-
nement remplie est transférée audit organe de sup-
port de bobines, lesdits trajets de fransfert de
bobines comportent respectivement une position in-
férieure commune de transfert de bobines, vers la-
quelle ladite bobine pleinement remplie provenant
dudit rouet de bobine est déplacée avant d'étre dé-
placée vers ladite position supérieure, et ladite bo-
bine vide provenant desdits organes de support de
bobines est déplacée avant le transport de ladite
bobine pleinement remplie dudit rouet de bobine
vers ladite position supérieure, ladite position infé-
rieure commune de transfert de bobines est ména-
gée dans ledit dispositif de bobines approximative-
ment au méme niveau que ledit rouet de bobine, en
maintenant ces bobines par leurs parties inférieu-
res pendant leur déplacement entre ladite position
supérieure commune et ladite position inférieure
commune de fransfert, en maintenant ces bobines
par leurs parties supérieures pendant leur déplace-
ment entre ladite position inférieure commune de
transfert et ledit rouet de bobine, en changeant les
conditions de maintien desdites bobines & ladite po-
sition inférieure commune de transfert, lorsque ladi-
te opération d’échange de bobines est mise en
ceuvre ladite bobine vide provenant dudit organe
support de bobines est mise provisoirement en ré-
serve & une position écartée d'un irajet linéaire re-
liant ladite position supérieure commune et ladite po-
sition inférieure commune de transfert.

2. Procédé d'échange de bobines du banc & bro-
ches conforme a la revendication 1, dans lequel ladi-
te position supérieure commune dudit trajet de dé-
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placement pour ladite bobine pleinement remplie est
identique a ladite position supérieure de transfert
destinée a ladite bobine vide.

3. Procédé d’échange de bobines du banc 2 bro-
ches conforme a la revendication 1, dans lequel,
lorsque lesdites bobines sont déplacées & partir
des rouets respectifs de bobines jusqu'aux-dites
positions inférieures communes de transfert de ces
bobines, I'agencement de plusieurs bobines est
changé en passant d’une disposition en zig-zag &
une disposition en une seule ligne, et lorsque lesdi-
tes bobines sont déplacées & partir desdites posi-
tions inférieures communes de transfert de ces bo-
bines jusqu'aux rouets de bobines respectivement
correspondants, I'agencement de plusieurs bobines
est changé en passant d’'une disposition en une seu-
le ligne & une disposition en zig-zag.

4. Dispositif échangeur de bobines pour metire
en ceuvre une opération d'échange de bobines des-
tinée & un banc (1) & broches, dans lequel des bobi-
nes pleinement remplies (FB) maintenues par des
rouets (5a, 5b) de bobines correspondants dudit
banc & broches sont échangées contre de bobines
vides (EB) suspendues aux organes respectifs de
support de bobines qui sont préparés et disposés &
Pavance a leurs positions situées au-dessus dudit
banc & broches, ladite opération d’échange de bobi-
nes est mise en ceuvre pour plusieurs bobines cons-
tituant en groupe et dés achévement de ladite opé-
ration d’échange de bobines pour les bobines d'un
groupe, ce cycle unitaire formant une opération
d'échange de bobines est répété successivement
gréce au déplacement dudit dispositif d'échange de
bobines e ong d’un rail pour bobines dudit banc &
broches avec des arréts successifs & des posi-
tions déterminées & l'avance faisant face auxdits
rouets de bobines qui doivent subir un tel cycle
d'opération d'échange de bobines, lesdites opéra-
tions unitaires sont répétées d'une fagon continue
jusqu'a ce qu'une opération compléte soit achevée
pour tous les rouets de bobines dudit banc & bro-
ches, comprenant un premier barreau (18) porteur
de chevilles muni d'un ensemble de chevilles (20)
destinées & supporter des bobines pleinement rem-
plies par insertion dans celles-ci, un second bar-
reau (19) porteur de chevilles muni d'un nombre de
chevilles identique a celui dudit premier barreau
porteur de chevilles destinées & supporter des bo-
bines vides par insertion dans celles-ci, des
moyens comportant une paire de mécanismes de le-
vage pour déplacer indépendamment ledit premier
barreau porteur de chevilles et ledit second bar-
reau (19) porteur de chevilles le long de leur porpre
trajet de levage entre une position supérieure com-
mune & laquelle chaque bobine vide est recue en
provenance des organes respectifs de support des
bobines par des chevilles correspondantes dudit
second barreau porteur de chevilles ou & laquelle
chaque bobine pleinement remplie prend une posi-
tion adjacente & celle d'oi ladite bobine pleinement
remplie est enlevée d'une cheville correspondante
dudit premier barreau porteur de chevilles et sus-
pendue & un organe correspondant de support de
bobines et une position inférieure commune de
transfert & laquelle des bobines pleinement remplies
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enlevées des rouets de bobines respectifs sont
montées sur des chevilles correspondantes dudit
premier barreau porteur de chevilles, ou & laquelle
des bobines vides déplacées vers le bas grace aux
chevilles respectives dudit second barreau porteur
de chevilles sont soumises & un changement de leur
situation de maintien de maniére & étre portées jus-
qu'aux rouets de bobines correspondants dudit
banc & broches, des moyens de poriage (3) desti-
nés a enlever, des rouets de bobines dudit banc a
broches, lesdites bobines pleinement remplies en
saisissant la partie supérieure terminale de chaque
bobine et aprés cela en portant lesdites bobines jus-
qu'auxdites positions inférieures de transfert res-
pectives, et ensuite en montant lesdites bobines
pleinement remplies sur des chevilles correspon-
dantes dudit premier barreau porteur de chevilles,
tout en enlevant desdites chevilles dudit second
barreau porteur de chevilles lesdites bobines vides
en saisissant ladite partie supérieure terminale de
chaque bobine et aprés cela en montant lesdites bo-
bines vides sur des rouets de bobines correspon-
dants d'ol lesdites bobines pleinement remplies ont
6té enlevées, ledit trajet de guidage destiné audit
second barreau comportant une position destinée &
la mise en réserve dudit second barreau porteur de
chevilles, position qui est a I'écart d’'un passage li-
néaire reliant ladite position commune inférieure et
ladite position supérieure commune.

5. Dispositif échangeur de bobines conforme & la
revendication 4, dans lequel lesdits premiers
moyens comprennent:

un premier mécanisme de levage destiné & soule-
ver ledit premier barreau porteur de chevilles pour
un déplacement entre une position préparatoire 16-
gérement au-dessous de ladite position inférieure
commune de fransfert et ladite position supérieure
commune, et pour metire temporairement en réser-
ve ledit premier barreau porteur de chevilles avant
de commencer ledit cycle unitaire de ladite opération
d’échange de bobines, et un second mécanisme de
levage destiné a soulever ledit second barreau por-
teur de chevilles pour un déplacement entre ladite
position supérieure commune de transfert et une po-
sition d'achévement située légérement au-dessous
de ladite position inférieure commune de transfert,
ledit premier mécanisme de levage étant pourvu
d’'un premier moyen de guidage destiné & conduire
ledit premier barreau porteur de chevilles le long
d'un trajet reliant ladite position supérieure et ladite
position préparatoire, et d'un premier dispositif de
levage destiné & déplacer ledit premier barreau por-
teur de chevilles le long dudit premier moyen de gui-
dage, ledit second mécanisme de levage étant pour-
vu d'un second moyen de guidage destiné & condui-
re ledit second barreau porteur de chevilles le long
d'un trajet reliant ladite position supérieure commu-
ne et ladite position d’achevement et d'un second
dispositif de levage destiné a déplacer ledit second
barreau porteur de chevilles le long dudit trajet du-
dit second moyen de guidage, ledit trajet dudit se-
cond moyen de guidage comportant une position
destinée a la mise en réserve dudit second barreau
porteur de chevilles, position & I'écart d'une ligne
droite reliant ladite position supérieure commune et
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la position inférieure commune de transfert, un
moyen de commande électrique pour un minutage ré-
gulé du déplacement desdits premier et second bar-
reaux porteurs de chevilles tout en mettant tempo-
rairement en réserve I'un des deux barreaux por-
teurs de chevilles précités lorsque l'autre desdits
barreaux porteurs de chevilles se déplace de sorte
que toute possiblité d'interférence entre les mouve-
ments desdits barreaux porteurs de chevilles peut
étre complétement éliminée.

6. Dispositif échangeur de bobines conforme & la
revendication 5, dans lequel ledit dispositif compor-
te un chéssis de machine constitué par une plaque
de hase et une paire de plaques latérales s'étendant
vers le haut & partir des deux extrémités latérales
de cette plaque de base et une plaque supérieure
reliant lesdites plagues latérales & leurs extrémités
supérieures respectives;
ledit premier dispositif de levage destiné au premier
barreau porteur de chevilles est un systéme de le-
vage par chaine a barbotins;
ledit premier moyen de guidage comporte:
une paire de premiers montants assujettis a ladite
plaque de base dudit chassis de machine dudit dis-
positif échangeur de bobines au droit de deux par-
ties formant extrémités latérales de cette plaque de
base & proximité des plaques latérales correspon-
dantes, chacun desdits premiers montants s'éten-
dant jusqu'a ladite plaque supérieure du dispositif
échangeur de bobines, une paire de blocs coulis-
sants montés avec la faculté de coulisser respecti-
vement sur les premiers montants, chacun desdits
blocs étant relié a un élément de chaine dudit syste-
me de levage par chaine a barbotins, une paire de
seconds montants verticaux assujettis audit bloc
coulissant qui lui correspond respectivement en
une situation d'extension vers le haut, chacun des-
dits seconds montants supportant une partie for-
mant extrémité latérale correspondante dudit pre-
mier barreau porteur de chevilles, avec la faculté
de coulisser, une paire de mécanismes de mouve-
ments liés, chacun reliant 'un desdits blocs coulis-
sants & une partie formant extrémité latérale corres-
pondante dudit premier barreau porteur de che-
villes, un galet de came monié avec la faculté de
tourner sur chacun desdits mécanismes de mouve-
ments liés, une paire de surfaces de guidage consti-
tuées sur lesdites plaques latérales dudit chassis
de machine dudit dispositif échangeur de bobines,
situées a des emplacements respecitifs faisant face
et correspondant auxdits premiers montants, sur
lesquelles la distance entre lesdites surfaces de
guidage devient progressivement plus étroite de-
puis le niveau de chaque exirémité de base desdites
surfaces de guidage jusqu’au niveau de chaque ex-
trémité supérieure desdites surfaces de guidage,
chacun desdits mécanismes de mouvements liés
comportant une paire d'organes de liaison, un axe
de galet de came relié avec la faculté de tourner a
une extrémité libre de chacun desdits organes de

lisison, lautre extrémité libre desdits organes de-

liaison étant articulé sur une exirémité latérale cor-
respondante dudit premier barreau porteur de che-
villes respectivement, ledit galet de came étant mon-
té avec la faculté de tourner sur ledit axe de galet
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de came, de maniére que, lorsque lesdits blocs cou-
lissants sont déplacés vers le haut, ledit premier
barreau porteur de chevilles est capable de pren-
dre une position plus élevée que I'élévation desdits
blocs coulissants.

7. Dispositif échangeur de bobines conforme a la
revendication 5, dans lequel ledit moyen de comman-
de électrique comporte un premier moyen de détec-
tion de position destiné a détecter ledit premier bar-
reau porteur de chevilles et un second moyen de dé-
tection de position destiné a détecter ledit second
barreau porteur de chevilles, ledit premier moyen
détecteur de position comporte un premier organe
d'approche assujetti audit premier barreau porteur
de chevilles et plusieurs commutateurs de proximité
disposés sur une desdites plaques latérales faisant
face audit organe d'approche a des emplacements
respectifs déterminés a 'avance, de maniére que,
lorsque ledit premier barreau porteur de chevilles
est en train d'étre soulevé et s'approche de f'un
quelconque desdits emplacements déterminéds a
Pavance, ledit premier barreau porteur de chevilles
puisse étre détecté par celui desdits commutateurs
de proximiié qui correspond et qui est monié audit
emplacement déterminé a 'avance;
et des dispositifs d'entrainement destinés & entrai-
ner lesdits moyens de levage par un signal de com-
mande émis par un desdits commutateurs de proximi-
té respectivement correspondant.

8. Dispositif échangeur de bobines conforme 2 la
revendication 5, dans leque! ledit dispositif est
pourvu d'un chassis de machine constitué par une
plaque de base et une paire de plaques latérales qui
g'étendent vers le haut & partir des deux extrémités
latérales de cette plaque de base et une plaque su-
périeure reliant lesdites plaques latérales au droit
de leurs extrémités supérieures respectives; ledit
second dispositif de levage destiné au second bar-
reau porteur de chevilles est un systéme de levage
par chaine a barbotins, ledit second moyen de guida-
ge comporte:
une paire de gorges de guidage ménagées sur ladite
paire de plagues latérales dudit chassis de machine
dudit dispositif échangeur de bobines, une paire de
montants assujettis a ladite plague de base du chas-
sis de machine dudit dispositif échangeur de bobi-
nes aux deux parties de cette plaque formant exiré-
mités latérales adjacentes aux plaques latérales
respectives, chacun desdits montants s'éiendant
jusqu'a ladite plaque supérieure dudit chéssis de
machine dudit dispositif échangeur de bobines, une
paire de blocs de levage assujettis aux exirémités
latérales respectives dudit second barreau porteur
de chevilles et supportés avec la facuité de coulis-
ser par celui desdits montants qui correspond et re-
liés aussi a un chainon correspondant de celui des-
dits systémes de levage par chaine & barbotins qui
correspond, un arbre rotatif supporté avec la fa-
culté de tourner par chacun desdits blocs de leva-
ge, un levier formant came monté sur une extrémité
de chacun desdits arbres rotatifs et assujetti sur
cet arbre par un clavetage, un galet de came sup-
porté avec la faculté de tourner par chacun desdits
leviers formant cames et en contact avec celle des-
dites gorges de cames qui lui correspond, un orga-
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ne de liaison destiné & relier un premier arbre hori-
zontal de support a un arbre rotatif précité corres-
pondant, ledit organe de liaison étant doté d'une
fonction telle que lorsque les deux galets de cames
précités s'approchent des positions élevées res-
pectives situées dans lesdites gorges de cames
correspondantes en déplagant vers le haut lesdits
blocs de levage, ledit second barreau porteur de
chevilles est déplacé vers le haut en faisant saillie
par rapport auxdits blocs de levage, tout en mainte-
nant Porientation horizontale dudit second barreau
porteur de chevilles et est en outre doté de la fonc-
tion consistant & déplacer ledit second barreau por-
teur de chevilles jusqu'a une position. déterminée a
lavance et située a I'écart du trajet de levage dudit
premier barreau porieur de chevilles.

9. Dispositif échangeur de bobines conforme a la
revendication 8, dans lequel chacun desdits orga-
nes de liaison comporte un secteur denté assujetti
audit arbre rotatif & I'autre extrémité de ce dernier,
un second arbre horizontal supporté d’'une maniére
rigide par chacun desdits blocs de levage, paralléle-
ment audit “arbre rotatif, un bras osciflant monté
avec la faculté de tourner sur chacun desdits se-
conds arbres horizontaux, une partie dentée consti-
tuée sur une piéce desdits bras oscillants et res-
pectivement destinée & engrener une partie corres-
pondante desdits secteurs dentés, une paire de
premiéres poulies a courroies de distribution assu-
jetties & celle qui Iui correspond parmi les parties
s'étendant vers l'extérieur dudit premier arbre hori-
zontal de support dudit second barreau porteur de
chevilles, une seconde poulie a courroie de distribu-
tion montée d’'une maniére rigide sur chacun desdits
seconds arbres horizontaux, une courroie de distri-
bution montée sur chague combinaison desdites pre-
miéres et secondes poulies & courroies de distribu-
tion, une partie terminale libre de chaque second ar-
bre horizontal étant assujettie & lautre partie
terminale de celui desdits bras oscillants qui lui cor-
respond.

10. Dispositif échangeur de bobines conforme a
la revendication 4, dans lequel lesdits premier bar-
reau porteur de chevilles et second barreau por-
teur de chevilles sont munis de plusieurs chevilles
alignées sur une face supérieure de chaque bar-
reau et destinées respectivement a supporter des
bobines, avec un espacement d'interposition P en-
tre deux chevilles adjacentes qui est identique & un
espacement de ratelier d’'une machine 4 filer.

11. Dispositif échangeur de bobines conforme & la
revendication 6, dans lequel plusieurs chevilles du-
dit premier barreau porteur de chevilles sont mises
en place aux positions respectives situées exacte-
ment au-dessous des organes correspondants sup-
portant des bobines et préparées a I'avance aux po-
sitions respectives situées au-dessus dudit banc &
broches, ledit premier barreau porteur de chevilles
étant capable de se soulever dans le sens vertical.

12. Dispositif échangeur de bobines conforme a
la revendication 4, dans lequel ledit dispositif est
utilisé pour metire en ceuvre ladite opération
d'échange de bobines pour un tel banc & broches

muni de plusieurs rouets de bobines agencés en une.

disposition en zig-zag, lesdits moyens de portage
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de bobines comportant un barreau porteur de bobi-
nes qui est capable de se déplacer vers l'avant et
vers l'arriere vers ledit banc & broches et capable
aussi de se soulever vers le haut et vers le bas, le-
dit barreau porteur étant muni de plusieurs bras
échangeurs de bobines destinés auxdits rouets de
bobines des rangées avant et arriére, lesdits bras
porteurs étant aptes & étre mis en place de maniére
a faire face aux ailettes correspondantes agencées
en une disposition en zig-zag sur ledit banc & bro-
ches lorsque ledit dispositif échangeur de bobines
est mis en place a une position de travail déterminée
a Pavance pour mettre en ceuvre ladite opération
d'échange de bobines, ledit barreau porteur de bobi-
nes étant muni d’'un mécanisme pour changer la dis-
position desdits bras porteurs depuis une disposi-
tion en deux rangées jusqu'a une disposition en une
seule rangée, et aussi pour changer la distance en-
tre deux bras porteurs adjacents.
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