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(54) DRAFTING DEVICE IN SPINNING MACHINE

(57) A draft device for a spinning machine that spins
a yarn while changing the blending ratio of two different
types of rovings has a middle bottom roller and a middle
top roller, a back bottom roller and a back top roller, a
middle apron pair, and a back apron pair. The middle
apron pair is supplied with a first roving and has a middle
bottom apron wrapped around the middle bottom roller
and a middle top apron wrapped around the middle top

roller. The middle top apron is driven by the middle bottom
roller in a state pressed by the middle bottom apron. The
back apron pair is supplied with a second roving and has
a back bottom apron wrapped around the back bottom
roller and a back top apron wrapped around the back top
roller. The back apron pair is driven by the back bottom
roller in a state pressed by the back bottom apron.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a draft device
for a spinning machine and, more particularly, to a draft
device for a spinning machine that spins a yarn while
changing the blending ratio of two different types of rov-
ings.

BACKGROUND ART

[0002] Referring to FIGS. 6 and 7, Patent Document 1
discloses a draft device that includes two rows of apron
devices 62, 63 for supplying a front roller 61 with rovings
71, 72 and drives the apron devices 62, 63 to change the
roving for supply. The apron device 62 located on the left
in FIG. 6 is driven by a second roller 64. The apron device
63 on the right is driven by a third roller 65 located behind
the second roller 64. The apron device 63 has an apron
66. For the apron 66 not to be pressed and driven by the
second roller 64, the apron 66 is spaced from the second
roller 64 by providing a top roller having a small diameter
above the second roller 64. The reason why the apron
66 is spaced from the second roller 64 not to be pressed
by the second roller 64 is to prevent the apron 66 from
being brought into contact with a bottom apron that is
wrapped around the second roller 64 and may be driven
to travel at a circumferential speed that is different from
that of the apron 66 in the case that the second roller 64
and the third roller 65 are driven to travel at respective
different speeds. The rovings 71, 72 are supplied to the
apron devices 62, 63 by different back roller 67, 68, re-
spectively. That is, in the draft device of the prior art, the
front roller 61 is provided for drafting both rovings 71, 72,
while the second and third rollers 64, 65 are driven inde-
pendently for drafting the rovings 71, 72, respectively.
[0003] Patent Document 2 discloses a three-roller draft
device that includes a middle top roller, a middle bottom
roller, and an apron pair, which is wrapped around the
rollers. The middle top roller, the middle bottom roller,
and the apron pair are split into right and left halves. A
drive source that is separate from the drive source for a
regular middle bottom roller is coupled to one of the split
halves of the middle bottom roller.
[0004] Patent Document 3 discloses a draft device that
supplies one of two types of rovings is supplied to a back
roller pair and supplies the other type of roving to a middle
roller pair. This draft device converge the roving supplied
from the back roller pair with the other roving before the
rovings reach the middle roller and holds the converged
rovings with a middle apron pair.

PRIOR ART DOCUMENTS

Patent Documents

[0005]

Patent Document 1: Chinese Patent Publication No.
1587469
Patent Document 2: International Patent Publication
No. WO2011018685
Patent Document 3: International Patent Publication
No. WO2013041565

SUMMARY OF THE INVENTION

Problems that the Invention is to Solve

[0006] However, in the structure of the draft device ac-
cording to Patent Document 1, except for the front roller
61, independent draft rollers need to be provided for the
respective rovings 71, 72. That is, two draft rollers need
to be added to a standard three-roller draft device, which
complicates the structure of the draft device.
[0007] In the structure of the draft device according to
Patent Document 2, the middle top roller and the middle
bottom roller need to be split into the right and left halves,
and a drive source that is separate from the drive source
for a regular middle bottom roller needs to be coupled to
one of the split halves of the middle bottom roller. This
complicates the structure of the draft device.
[0008] The structure of Patent Document 3 does not
complicate the structure like Patent Document 1 and Pat-
ent Document 2. However, one of the rovings supplied
from the back roller pair needs to be converged with the
other roving before the rovings reach the middle roller,
and the converged two types of rovings need to be
gripped with the middle apron pair. Thus, spinning cannot
be executed with only one of the rovings supplied from
the back roller pair.
[0009] The present invention is directed to providing a
draft device for a spinning machine that spins a yarn by
changing the blending ratio of two different types of rov-
ings. More specifically, the present invention is directed
to providing a draft device that is capable of performing
spinning of either one of two types of rovings without
complicating the structure.

Means for Solving the Problems

[0010] In accordance with an aspect of the present in-
vention, a draft device for a spinning machine that spins
a yarn while changing the blending ratio of two different
types of rovings is provided. The draft device includes a
middle bottom roller and a middle top roller, a back bottom
roller and a back top roller, a middle apron pair, to which
a first roving is supplied, and a back apron pair, to which
a second roving is supplied. The middle apron pair in-
cludes a middle bottom apron wrapped around the middle
bottom roller and a middle top apron wrapped around the
middle top roller. The middle top apron is driven by the
middle bottom roller in a state pressed by the middle bot-
tom apron. The back apron pair includes a back bottom
apron wrapped around the back bottom roller and a back
top apron wrapped around the back top roller. The back
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apron pair is driven by the back bottom roller in a state
pressed by the back bottom apron.
[0011] In the present description, "the blending ratio of
two different types of rovings" is applicable not only the
case in which two different types of rovings are supplied,
but also the case in which ratio of the first roving is 0%
and the ratio of the second roving is 100% or the case in
which the ratio of the first roving is 100% and the ratio of
the second roving is 0%.
[0012] The middle apron pair and the back apron pair
are controlled for the start and stop thereof during spin-
ning by controlling the operation of the middle bottom
roller and the back bottom roller. Thus, without compli-
cating the structure of the draft device, the blending ratio
of two different types of rovings, or the first and second
rovings can be changed within a range including the case
in which the ratio of either one of the rovings is 0%, and
a desired yarn can be spun continuously.
[0013] The thickness of at least one of the back top
apron and the back bottom apron is preferably smaller
than that of adjacent one of the middle top apron and the
middle bottom apron. When the middle top roller is ar-
ranged at the pressing position, the distance between
the middle top roller and the middle bottom roller agrees
with the sum of the thickness of the middle top apron and
the thickness of the middle bottom apron. The back top
apron and the back bottom apron are never pressed hard
by the middle top roller and the middle bottom roller.
Thus, even when the lateral sides of the apron pairs are
overlapped by displacement of the weighting arm, the
top apron of either one of the apron pairs and the bottom
apron of the other of the apron pairs are not brought into
sliding contact with each other while being firmly gripped
by the middle top roller and the middle bottom roller. This
prevents rotation failure of the aprons.
[0014] The relationship among the thickness T1 of the
middle top apron, the thickness B1 of the middle bottom
apron, the thickness T2 of the back top apron, and the
thickness B2 of the back bottom apron is preferably ex-
pressed by T1 + B1 > T2 + B2. This structure restricts
rotation failure of the aprons even when the lateral sides
of the apron pairs are overlapped by displacement of the
weighting arm. Therefore, the draft device needs no a
special working such as making a recess in the middle
top roller or the middle bottom roller at a position that
corresponds to the back top apron or the back bottom
apron forming the back apron pair.
[0015] The middle top apron, the middle bottom apron,
the back top apron, and the back bottom apron preferably
each have a tensioner. The middle apron pair and the
back apron pair may use a common tensioner. However,
since the length of the apron of the middle apron pair is
different from that of the back apron pair, provision of
tensioners for the respective apron pairs permits easy
and proper adjustment of the tension of the aprons.

EFFECTS OF THE INVENTION

[0016] The present invention allows a draft device for
a spinning machine that spins a yarn by changing the
blending ratio of two different types of rovings to perform
spinning of either one of two types of rovings without
complicating the structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

FIG. 1 is a schematic perspective view of a draft de-
vice;
FIG. 2 is a partially omitted side view of the draft
device of FIG. 1;
FIG. 3 is a schematic diagram showing the relation-
ship among a middle top roller, a middle bottom roll-
er, and an apron of the draft device of FIG. 1;
FIGS. 4A and 4B are schematic diagrams showing
the relationship among the aprons of the draft device
of FIG. 1;
FIG. 5 is a schematic side view showing a tensioner
of a bottom apron according to another embodiment;
FIG. 6 is a plan view of a draft device according to
a background art; and
FIG. 7 is a side view of the draft device of FIG. 6.

MODES FOR CARRYING OUT THE INVENTION

First embodiment

[0018] Referring to FIGS. 1 through 4, a first embodi-
ment according to the present invention will be described.
[0019] A draft device according to the first embodiment
basically has the same structure as a known three-roller
draft device for a spinning machine including a bottom
roller, a top roller, a weighting arm, and a cradle. How-
ever, the draft device according to the first embodiment
differs from the above known draft device in that two rows
of apron pairs are provided for supplying a common front
roller with two types of rovings.
[0020] As shown in FIGS. 1 and 2, a draft device 10
includes front rollers 11, a middle apron pair 12, which
is disposed behind the front rollers 11 and supplies a first
roving S1 to the front rollers 11, and a back apron pair
13, which is disposed behind the front rollers 11 and sup-
plies a second roving S2 to the front rollers 11. That is,
the draft device 10 includes two rows of apron pairs lo-
cated behind the front rollers 11.
[0021] The front rollers 11 include a front bottom roller
11 a and a front top roller 11 b. The front bottom roller
11 a is supported by a roller stand (not shown). The front
top roller 11 b is supported by a weighting arm 14 pro-
vided above the front bottom roller 11 a via a support arm
15. Each draft device 10 is used for two spinning stations
and has top rollers such as the front top rollers 11 b dis-
posed on the opposite sides of the weighting arm 14.
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Two rows of apron pairs are provided to correspond to
each front top roller 11 b.
[0022] The middle apron pair 12 includes a middle bot-
tom apron 16 and a middle top apron 17. The middle
bottom apron 16 is wrapped around a tensor bar 18, a
middle bottom roller 19, and a tensioner 20. The middle
top apron 17 is wrapped around and between a middle
top roller 23, which is rotationally supported by a support
shaft 22 at one end thereof, and an apron cradle 24 sup-
ported by the support shaft 22. The support shaft 22 is
supported by a support arm 21, which is fixed to the
weighting arm 14. The apron cradle 24 has a tensioner
25.
[0023] The back apron pair 13 includes a back bottom
apron 26 and a back top apron 27. The back bottom apron
26 is wrapped around the tensor bar 18, a back bottom
roller 28, and the tensioner 20. That is, the back bottom
apron 26 and the middle bottom apron 16 use the tensor
bar 18 and the tensioner 20 commonly. The back bottom
apron 26 is wrapped around the back bottom roller 28 in
a state that the back bottom apron 26 passes the outer
periphery of the middle bottom roller 19.
[0024] The back top apron 27 is wrapped around and
between a back top roller 31 that is rotationally supported
by a support shaft 30 at one end thereof, and a tensioner
25 provided in the apron cradle 24 of the middle top roller
23. The support shaft 30 is supported by a support arm
29, which is fixed to the weighting arm 14. That is, the
back top apron 27 and the middle top apron 17 use the
tensioner 25 commonly. The back top apron 27 is
wrapped around the back top roller 31 in a state that the
back top apron 27 passes the outer periphery of the mid-
dle top roller 23.
[0025] When the thicknesses of the middle top apron
17 forming a part of the middle apron pair 12, the middle
bottom apron 16, the back top apron 27 forming a part
of the back apron pair 13, and the back bottom apron 26
are represented by T1, B1, T2 and B2, respectively, the
relationship among these thicknesses T1, T2, B1, B2 is
expressed by T1 > T2 and B1 > B2.
[0026] As shown in FIG. 2, a support bar 32 extends
along the back bottom roller 28 behind the back bottom
roller 28. The support bar 32 supports a first trumpet 33
guiding the first roving S1 and a second trumpet 34 guid-
ing a second roving S2 through a bracket 35.
[0027] The outlet of the first trumpet 33 is provided be-
hind the middle apron pair 12 so that the outlet of the first
trumpet 33 faces the inlet of the middle apron pair 12.
The second trumpet 34 is provided so that the outlet of
the second trumpet 34 faces the inlet of the back apron
pair 13. Since the back bottom apron 26 and the back
top apron 27 are disposed on one lateral side of the first
trumpet 33, the use of a trumpet in a spinning machine
for spinning an ordinary yarn instead of the first trumpet
33 would cause interference of the trumpet with the back
apron pair 13. Therefore, the width of the first trumpet 33
needs to be formed narrower than that of the above trum-
pet in a spinning machine for spinning an ordinary yarn.

In the first embodiment according to the present inven-
tion, the flange part of the first trumpet 33 on the left side
as viewed from the middle apron pair 12, that is, the flange
part that faces the back apron pair 13 is formed in a nar-
row shape, as shown in FIG. 1.
[0028] A trumpet in a spinning machine for spinning an
ordinary yarn may be used for the second trumpet 34
because no middle apron pair such as the pair 12 is
present on lateral side of the second trumpet 34. How-
ever, in the present embodiment according to the present
invention, the second trumpet 34 is of the same config-
uration as the first trumpet 33, which has a narrower
flange part on a lateral side.
[0029] The following will describe the operation of the
draft device 10 of the above-described structure.
The first roving S1 unwound from a first roving bobbin
supported on a creel (not shown in the drawing) is sup-
plied through the first trumpet 33 to the middle apron pair
12. The second roving S2 unwound from a second roving
bobbin supported on a creel (not shown in the drawing)
is supplied through the second trumpet 34 to the back
apron pair 13.
[0030] The first roving S1 supplied to the middle apron
pair 12 is drafted between the front rollers 11 and the
middle apron pair 12 into a fleece. Then, the fleece is
wound around a bobbin through a snail wire and a traveler
(not shown in the drawing). The second roving S2 sup-
plied to the back apron pair 13 is drafted between the
front rollers 11 and the back apron pair 13 into a fleece.
Then, the fleece is wound around a bobbin through a
snail wire and a traveler (not shown in the drawing).
[0031] While the first roving S1 and the second roving
S2 are being supplied simultaneously, the front bottom
roller 11 a, the middle bottom roller 19, and the back
bottom roller 28 are all driven to rotate. The first roving
S1 supplied through the first trumpet 33 is drafted by the
middle apron pair 12 and the front rollers 11 into a first
fleece. The second roving S2 supplied through the sec-
ond trumpet 34 is drafted by the back apron pair 13 and
the front rollers 11 into a second fleece. The first fleece
and the second fleece thus produced and coming out
from the front rollers 11 are then spun into a strand of
yarn while being twisted.
[0032] To change the spinning condition in which the
first and second rovings S1, S2 are supplied simultane-
ously to the spinning condition in which either of the first
roving S1 and the second roving S2 is supplied, the apron
pair for the roving the supply of which is to be stopped is
stopped to be driven. For example, when the supply of
the first roving S1 is to be stopped, the middle bottom
roller 19 is stopped, so that the middle bottom apron 16
is stopped and simultaneously the middle top apron 17
and the middle apron pair 12 are stopped. When the mid-
dle apron pair 12 is stopped, the first roving S1 is cut
between the nip point of the middle apron pair 12 and
the nip point of the front rollers 11. To start the supply of
the first roving S1 again, the middle bottom roller 19 is
started, so that the middle apron pair 12 is started and
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the first roving S1 is drafted by the front rollers 11 and
the middle apron pair 12.
[0033] To stop the supply of the second roving S2, the
back bottom roller 28 is stopped, so that the back bottom
apron 26, the back top apron 27, and the back apron pair
13 are stopped simultaneously. After the stop of the back
apron pair 13, the second roving S2 is cut between the
nip point of the back apron pair 13 and the nip point of
the front rollers 11. After the back bottom roller 28 is start-
ed to be driven thereby to allow the second roving S2 to
be supplied again, the back apron pair 13 is started to
be driven so that the second roving S2 is drafted by the
front rollers 11 and the back apron pair 13.
[0034] According to the configuration described above,
the middle apron pair 12 and the back apron pair 13 are
controlled for the start and stop thereof during spinning,
so that the blending ratio of two different types of the
rovings, or the first and second roving S1, S2 can be
changed and a desired yarn can be spun continuously
by controlling the operation of the middle apron pair 12
and the back apron pair 13.
[0035] For example, to spin a slub yarn, the operation
of the middle apron pair 12 and the back apron pair 13
is so controlled that either of the first roving S1 and the
second roving S2 is supplied continuously and the other
of the rovings S1 and S2 is supplied intermittently. Con-
trolling the operation of the middle apron pair 12 and the
back apron pair 13 in such a way that the first and second
rovings S1, S2 having different colors are supplied alter-
nately allows a yarn having two different colors to be
spun. The thickness, length, spaced interval, and color
of slub portions in a slub yarn may be changed as required
by controlling the operation of the middle bottom roller
and the back bottom roller appropriately.
[0036] The back bottom apron 26 is wrapped around
the back bottom roller 28 in such a way that the back
bottom apron 26 passes the outer periphery of the middle
bottom roller 19. The back top apron 27 is wrapped
around the back top roller 31 in such a way that the back
top apron 27 passes the outer periphery of the middle
top roller 23. If the sum of the thickness T1 of the middle
top apron 17 and the thickness B1 of the middle bottom
apron 16, or (T1 + B1) is less than or equal to the sum
of the thickness T2 of the back top apron 27 and the
thickness B2 of the back bottom apron 26, or (T2+B2),
there will occur a problem that the back top apron 27 and
the back bottom apron 26, when passing between the
middle bottom roller 19 and the middle top roller 23, are
pressed by the middle bottom roller 19 and the middle
top roller 23. However, in the draft device according to
the present embodiment, in which the thickness of at least
either of the back top apron 27 and the back bottom apron
26 is smaller than that of the middle top apron 17 or the
middle bottom apron 16 that are located adjacent to the
back top apron 27 and the back bottom apron 26, the
middle bottom apron 16, the middle top apron 17, and
the first roving S1 held between the middle bottom apron
16 and the middle top apron 17, as shown in FIG. 3, move

at a surface speed of the middle bottom roller 19 and the
middle top roller 23. Since the back bottom apron 26 and
the back top apron 27 are not pressed by the middle
bottom roller 19 and the middle top roller 23, the second
roving S2 can pass smoothly between the back bottom
apron 26 and the back top apron 27.
[0037] Even when the lateral sides of apron pairs 12,
13 are overlapped by displacement of the weighting arm
14, the top apron of either one of the apron pairs 12, 13
and the bottom apron of the other of the apron pairs 12,
13 are not brought into sliding contact with each other
while being firmly gripped by the middle top roller 23 and
the middle bottom roller 19.
[0038] When the relationship among the thickness T1
of the middle top apron 17, thickness B1 of the middle
bottom apron 16, the thickness T2 of the back top apron
27 and the thickness B2 of the back bottom apron is such
that T1 + B1 > T2 + B2, no problem due to the displace-
ment of the weighting arm 14 occurs without making ad-
ditional recess in the middle top roller 23 and the middle
bottom roller 19 at a part that corresponds to the back
top apron 27 or the back bottom apron 26. Therefore, a
top roller and a cradle that are used in a draft device in
a spinning machine for spinning an ordinary yarn can be
used.
[0039] The aprons that are disposed one above the
other may be displaced in lateral direction during the op-
eration of the draft device 10. In this case, if T2 > T1 and
B2 < B1, the back top apron 27 may be in contact with
the outer peripheral surface of the middle bottom apron
16, as shown in FIG. 4A, which increases the contact
resistance is large and causes rotation failure of the
apron.
[0040] However, in the first embodiment, in which the
relationship among the thickness T1 of the middle top
apron 17, thickness B1 of the middle bottom apron 16,
the thickness T2 of the back top apron 27 and the thick-
ness B2 of the back bottom apron 26 is T1 > T2 and B1
> B2, the back top apron 27 is prevented from being
brought into contact with the outer peripheral surface of
the middle bottom apron 16 even if the back top apron
27 is displaced laterally, as shown in FIG. 4B, so that no
rotation failure occurs.
[0041] The first embodiment offers the following ad-
vantageous effects.

(1) The draft device 10 includes the middle apron
pair 12, which supplies the first roving S1 to the front
rollers 11, and the back apron pair 13, which supplies
the second roving S2 to the front rollers 11. The mid-
dle apron pair 12 and the back apron pair 13 are
controlled for the start and stop thereof during spin-
ning by controlling the operation of the middle bottom
roller 19 and the back bottom roller 28. Thus, without
complicating the structure of the draft device 10, the
blending ratio of two different types of rovings, or the
first and second rovings S1, S2 can be changed with-
in a range including the case in which the ratio of
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either one of the rovings is 0%, and a desired yarn
can be spun continuously.
(2) The thickness of at least one of the back top apron
27 and the back bottom apron 26 is smaller than that
of the middle top apron 17 or the middle bottom apron
16. Therefore, even when the lateral sides of the
apron pairs 12, 13 are overlapped by displacement
of the weighting arm 14, the top apron of one of the
apron pairs 12, 13 and the bottom apron of the other
of the apron pairs 12, 13 are not brought into sliding
contact with each other while being firmly gripped by
the middle top roller 23 and the middle bottom roller
19. Thus, rotation failure of the aprons is prevented.
(3) The relationship among the thickness T1 of the
middle top apron 17, thickness B1 of the middle bot-
tom apron 16, the thickness T2 of the back top apron
27, and the thickness B2 of the back bottom apron
26 is such that T1 + B1 > T2 + B2. Thus, even when
the lateral sides of the apron pairs 12, 13 are over-
lapped by displacement of the weighting arm 14, ro-
tation failure of the aprons is prevented. Therefore,
the draft device 10 needs no a special working such
as making a recess in the middle top roller 23 or the
middle bottom roller 19 at a part that corresponds to
the back top apron 27 and the back bottom apron
26, which form the back apron pair 13. Therefore, a
top roller and a cradle that are used in a draft device
in a spinning machine for spinning an ordinary yarn
can be used, which helps to reduce the costs of the
device.

[0042] The above-described embodiment may be
modified in various ways as exemplified below.
The middle top apron, the middle bottom apron, the back
top apron, and the back bottom apron may all have the
same thickness, and the middle top roller or the middle
bottom roller may have a recess. That is, a part of the
middle top roller that corresponds to the back top apron
may have a diameter smaller than that of the other parts.
Alternatively, a part of the middle bottom roller that cor-
responds to the back bottom apron may have a diameter
smaller than that of the other parts.
[0043] The thickness of at least one of the back top
apron 27 and the back bottom apron 26 may be smaller
than that of the middle top apron 17 or the middle bottom
apron 16 that is located adjacent to the back top apron
27 and the back bottom apron 26. For example, when a
recess is formed in a part of the middle top roller 23 that
corresponds to the back top apron 27 as in the case of
Patent Document 1, the thickness B1 of the middle bot-
tom apron 16 may be larger than the thickness B2 of the
back bottom apron 26 and the thickness T1 of the middle
top apron 17 may be the same as the thickness T2 of the
back top apron 27.
[0044] When no recess is formed in the middle top roll-
er 23 and a recess is formed in the middle bottom roller
19, the thickness T1 of the middle top apron 17 may be
larger than the thickness T2 of the back top apron 27 and

the thickness B1 of the middle bottom apron 16 may be
the same as the thickness B2 of the back bottom apron
26.
[0045] In the case that the lateral sides of the apron
pairs 12, 13 are overlapped by displacement of the
weighting arm 14 and that a recess corresponding to the
back top apron 27 is provided in the middle top roller 23,
if the thickness T2 of the back top apron 27 is the same
as the thickness T1 of the middle top apron 17, the recess
prevents the back top apron 27 and the middle bottom
apron 16 from being firmly gripped. In this case, the thick-
ness of the back bottom apron 26 only needs to be smaller
than that of the middle bottom apron 16.
[0046] If the lateral sides of the apron pairs 12, 13 are
overlapped by displacement of the weighting arm 14 and
that a recess corresponding to the back top apron 27 is
provided in the middle bottom roller 19, if the thickness
B2 of the back bottom apron 26 is the same as the thick-
ness B1 of the middle bottom apron 16, the recess pre-
vents the back bottom apron 26 and the middle top apron
17 from being firmly gripped. In this case, the thickness
of the back top apron 27 only needs to be smaller than
that of the middle top apron 17.
[0047] The middle top apron 17, the middle bottom
apron 16, the back top apron 27, and the back bottom
apron 26 may have tensioners, respectively. The middle
apron pair 12 and the back apron pair 13 may use a
common tensioner. However, since the length of the
apron of the middle apron pair 12 is different from that of
the back apron pair 13, provision of tensioners for the
respective apron pairs permits easy and proper adjust-
ment of the tension of the aprons.
[0048] The draft device 10 may have such a structure
that an additional tensioner is provided for each apron of
the back apron pair 13 in addition to the common ten-
sioners 20, 25 for the middle apron pair 12 and the back
apron pair 13, respectively, instead of providing a ten-
sioner for each apron of the middle apron pair 12 and the
back apron pair 13. For example, as shown in FIG. 5, a
tensioner 36 for the back bottom apron 26 may be pro-
vided at a position between the back bottom roller 28 and
the tensioner 20.
Similarly, a tensioner for the back top apron 27 may be
provided at a position between the middle top roller 23
and the back top roller 31.
[0049] An apron guide may be provided for each apron
of the middle apron pair 12 and the back apron pair 13.
The apron guide regulates the movement of the apron in
the direction of a roller axis.
Separators may be provided between the middle top
apron 17 and the back top apron 27 and between the
middle bottom apron 16 and the back bottom apron 26,
respectively. The separators prevent the contact be-
tween the middle top apron 17 and the back top apron
27 and between the middle bottom apron 16 and the back
bottom apron 26 in the direction of the axis of the roller.
The separator should preferably be provided in the cra-
dle.
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[0050] The draft device is not limited to the three-roller
draft device 10 but it may be of four-roller type. In this
case, a second back roller may be provided behind the
back roller around which the back bottom apron 26 is
wrapped, so that the middle apron pair 12 and the back
apron pair 13 may perform drafting of the roving between
the back roller and the second back roller.
[0051] In a four-roller draft device, sliver may be sup-
plied for spinning instead of roving. The draft device ac-
cording to the present invention is applicable to a fly
frame.

DESCRIPTION OF THE REFERENCE NUMERALS

[0052] S1...First Roving, S2...Second Roving,
10...Draft Device, 12...Middle Apron Pair, 13...Back
Apron Pair, 16...Middle Bottom Apron, 17...Middle Top
Apron, 19...Middle Bottom Roller, 20, 25, 36...Tension-
ers, 23...Middle Top Roller, 26...Back Bottom Apron,
27...Back Top Apron, 28...Back Bottom Roller, 31...Back
Top Roller

Claims

1. A draft device for a spinning machine that spins a
yarn while changing a blending ratio of two different
types of rovings, the draft device comprising:

a middle bottom roller and a middle top roller;
a back bottom roller and a back top roller;
a middle apron pair to which a first roving is sup-
plied, wherein

the middle apron pair includes a middle bot-
tom apron wrapped around the middle bot-
tom roller and a middle top apron wrapped
around the middle top roller, and
the middle top apron is driven by the middle
bottom roller in a state pressed by the mid-
dle bottom apron; and

a back apron pair to which a second roving is
supplied, wherein

the back apron pair includes a back bottom
apron wrapped around the back bottom roll-
er and a back top apron wrapped around
the back top roller, and
the back apron pair is driven by the back
bottom roller in a state pressed by the back
bottom apron.

2. The draft device according to claim 1, wherein the
thickness of at least one of the back top apron and
the back bottom apron is smaller than that of adjacent
one of the middle top apron and the middle bottom
apron.

3. The draft device according to claim 2, wherein the
relationship among a thickness T1 of the middle top
apron, a thickness B1 of the middle bottom apron, a
thickness T2 of the back top apron, and a thickness
B2 of the back bottom apron is expressed by T1 +
B1 > T2 + B2.

4. The draft device according to any one of claims 1 to
3, wherein the middle top apron, the middle bottom
apron, the back top apron, and the back bottom
apron each have a tensioner.
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