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Description
BACKGROUND OF THE INVENTION

[0001] The presentinventionrelatestoanapron cradle
for spinning frames, and more particularly, to an apron
cradle used in a double-spindle type apron draft device
attached to a weighting arm.

[0002] A typical ring fine spinning frame includes an
apron draft device arranged between a front roller and a
back roller. Roving are held and drafted between a top
apron and a bottom apron. Once assembled, the bottom
apron is always held at the same predetermined position.
However, the top apron is often arranged at a position
spaced from the bottom apron when changing the spin-
ning conditions or during maintenance. Furthermore, to
facilitate maintenance, a draft device often employs a
structure in which two top rollers, each including a top
apron, is supported by a weighting arm in correspond-
ence with two spindles. The top rollers may each be ar-
ranged at a draft position, in which the top rollers come
into contact with the corresponding bottom rollers, and a
standby position, in which the top rollers are spaced from
the bottom rollers.

[0003] In such a draft device, the open amount be-
tween the distal ends of the top and bottom aprons must
be adjusted in accordance with the yarn number count
or fiber type. Thus, the interval between the apron cradle
and tensor bar (hereafter referred to as tensor interval)
must be adjusted. To adjust the tensor interval at the left
and right sides, a distance clip is attached to the distal
portion of an apron cradle. The distance clip is attached
tothe apron cradle in a state in which the pressure applied
by the weighting arm is cancelled.

[0004] The distance clip is formed to correspond with
one tensor interval. Thus, plural types of distance clips
for different spinning conditions must always be prepared
and stored. This causes difficulties in the management
of the distance clips and increases manufacturing costs.
To solve this problem, Japanese Laid-Open Patent Pub-
lication No. 11-302930 proposes a distance clip that is
applicable to a plurality of tensor intervals. When attach-
ing the distance clip to the distal portion of an apron cra-
dle, the positional relationship of the front and rear sides
of the distance clip is varied so that the distance clip is
applicable to two tensor intervals.

[0005] Japanese Laid-Open Patent Publication No.
3-113025 describes a method for adjusting apron nip
pressure in a draft device. In this method, referring to
Figs. 6A and 6B, an apron pressing member 52 is ar-
ranged on the distal portion of an apron tensioner 51.
Left and right adjustment screws 53 are inserted through
the apron pressing member 52 and extended to the sur-
face of a tensor bar 54. The adjustment screws 53 vary
the pressure produced between the apron pressing
member 52 and the tensor bar 54.

[0006] In the structure of Japanese Laid-Open Patent
Publication No. 11-302930 in which the tensor interval is
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adjusted with the distance clip, the pressure applied by
the weighting arm must be cancelled when adjusting the
tensor interval. However, when cancelling the pressure
applied by the weighting arm, after completing adjust-
ment of the tensor interval, yarns break when restarting
the spinning frame. This results in the need for tying yarns
in each spindle.

[0007] In the method described in Japanese Laid-
Open Patent Publication No. 3-113025, the pressure ap-
plied by the weighting arm does not have to be cancelled
when adjusting the tensor interval. Thus, the problem
with the distance clip does not occur. However, in the
method described in Japanese Laid-Open Patent Publi-
cation No. 3-113025, the adjustment screws 53 adjust
the tensor interval in a continuous and stepless manner.
Thus, it is difficult to uniformly adjust the left and right
tensor intervals. Further, there is a tendency for the ten-
sor intervals to differ between spindles. The tensor inter-
val does not necessarily have to be varied whenever the
spinning conditions are changed. For example, the same
tensor interval may be used for yarns of which diameters
are within a certain range. Thus, even if a spinning yarn
has a different diameter, there may be no need for the
tensor interval to be adjustable in a stepless manner.

SUMMARY OF THE INVENTION

[0008] Itis anobject of the present invention to provide
an apron cradle for a spinning frame that easily and uni-
formly adjusts left and right tensor intervals in an apron
draft device without cancelling the pressure applied by a
weighting arm.

[0009] To achieve the above object, one aspect of the
present invention provides an apron cradle for a spinning
frame used in a double-spindle type apron draft device
attached to a weighting arm. The apron cradle includes
a support shaft, a main cradle body, two top aprons, two
bottom aprons, a tensor bar, a shaft, and two adjustors.
The support shaft is supported by the weighting arm. The
main cradle body is supported by the support shaft. The
two top aprons are supported by the main cradle body.
The two bottom aprons are respectively correspond to
the two top aprons. The tensor bar supports the two bot-
tom aprons and is arranged facing toward the main cradle
body. The shaft is arranged near a distal end of the main
cradle body. The two adjustors are supported by the shaft
at an eccentric position and arranged laterally outward
from the weighting arm. Each of the adjustors includes
a plurality of contact surfaces, each contactable with the
tensor bar so that a tensor interval defined between the
apron cradle and the tensor bar is adjustable in order to
vary a gap in plural steps between a distal portion of the
top aprons and a distal portion of the bottom aprons.
[0010] Other aspects and advantages of the present
invention will become apparent from the following de-
scription, taken in conjunction with the accompanying
drawings, illustrating by way of example the principles of
the invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Theinvention, together with objects and advan-
tages thereof, may best be understood by reference to
the following description of the presently preferred em-
bodiments together with the accompanying drawings in
which:

Fig. 1is aside view showing a preferred embodiment
of a draft device according to the present invention;
Fig. 2 is a schematic perspective view of an apron
cradle shown in Fig. 1;

Fig. 3A is a schematic diagram of the apron cradle
shown in Fig. 1 taken from a diagonally upward po-
sition;

Fig. 3B is a schematic cross-sectional view showing
the relationship between an adjustor and a tensor
bar;

Fig. 4 is a schematic cross-sectional view showing
the relationship between the adjustor and an oper-
ation tool;

Figs. 5A and 5B are schematic cross-sectional views
showing adjustors in further embodiments:

Fig. 6A is a schematic perspective view showing the
prior art; and

Fig. 6B is a schematic partial perspective view show-
ing the prior art.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0012] A preferred embodiment of a double-spindle
type apron draft device for a fine spinning frame accord-
ing to the present invention will now be discussed with
reference to Figs. 1 to 4.

[0013] Referring to Fig. 1, aroller stand 11 supports a
frontbottomroller 12. Atensor bar 13 and a middle bottom
roller 14 are arranged at the rear of the front bottom roller
12. Bottom aprons 15 run between the tensor bar 13 and
the middle bottom roller 14.

[0014] A weighting arm 16 is arranged above the bot-
tom rollers 12 and 14. The weighting arm 16 has a distal
end that supports front top rollers 17. A support arm 18
is fixed to the weighting arm 16 at the rear of the front
top rollers 17. The support arm 18 has a distal end that
supports the axially middle part of a support shaft 19 in
a rotatable manner. Middle top rollers 20 are supported
at the two ends of the support shaft 19 so as to be inte-
grally rotatable with each other. The support shaft 19
supports an apron cradle 21. A top apron 22 runs be-
tween each of the middle top rollers 20 and the apron
cradle 21.

[0015] As shown in Figs. 2 and 3A, the apron cradle
21 includes a T-shaped main cradle body 23. Referring
to Figs. 1 and 2, the main cradle body 23 includes an
arcuate portion 23a and a plate spring 23b. The arcuate
portion 23a is formed near the basal end of the main
cradle body 23 and is in contact with the peripheral sur-
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face of the support shaft 19. The plate spring 23b (Figs.
1 and 3A) is fixed to the central part of the main cradle
body 23 and is in contact with the support arm 18 so as
to urge the top apron 22 toward the bottom aprons 15
with the main cradle body 23. The main cradle body 23
has a distal end. Left and right apron guides 24 are fixed
to the main cradle body 23 near the distal end. The top
aprons 22 run between the middle top rollers 20 and the
apron guides 24. The apron guides 24 each include stop-
pers 24a, which are spaced apart by a distance that is
substantially the same as the width of the corresponding
top apron 22 to restrict lateral movement of the top apron
22. The left and right aprons 22 are supported at sym-
metrical positions with respect to the weighting arm 16.
[0016] A support 25 is arranged at the middle of the
distal end of the main cradle body 23. The support 25
supports a shaft 26 in a rotatable manner. The shaft 26
has two ends projecting from the support 25 and located
between the left and right top aprons 22. An adjustor 27
is fixed to each of the two ends of the shaft 26 to adjust
the tensorinterval. The adjustors 27 are rotated integrally
with the shaft 26. Although not particularly limited, the
adjustors 27 are formed from metal, resin, or fiber rein-
forced resin.

[0017] As shown in Fig. 3B, the adjustors 27 are each
shaped to be generally octagonal when viewed from the
side. One of the eight side surfaces of each adjustor 27
includes a groove 28. The adjustor 27 has four other side
surfaces respectively defining contact surfaces 27a, 27b,
27c¢c, and 27d, which come into contact with the tensor
bar 13 and adjust the tensor interval. The adjustors 27
are supported by the shaft 26 laterally outward from the
weighting arm 16 and between the left and right top
aprons 22, which are supported by the main cradle body
23. The adjustors 27 are each fixed to the shaft 26 at an
eccentric position so that the gap between the tensor bar
13 and the main cradle body 23, or the tensor interval,
differs depending on which one of the contact surfaces
27a, 27b, 27c, and 27d is in contact with the tensor bar
13. That is, the adjustors 27 are each supported by the
shaft 26 so that the distance from the center of the shaft
26 differs between the contact surfaces 27a, 27b, 27c,
and 27d. Accordingly, the adjustors 27 come into contact
with the tensor bar 13 so that the tensor interval is ad-
justable in plural steps.

[0018] In the preferred embodiment, the adjustors 27
are each formed so that the tensorintervalis largest when
the tensor bar 13 is in contact with the contact surface
27a, second largest when in contact with the contact sur-
face 27b, third largest when in contact with the contact
surface 27c, and fourth largest when in contact with the
contact surface 27d. To facilitate rotation, the corners of
the adjustors 27 are chamfered. Further, even if spinning
yarns have different diameters, the same tensor interval
may be used if the diameters of the spinning yarns are
within a constant range. Thus, the tensor interval does
not have to be adjustable in a stepless manner.

[0019] The adjustors 27 each include a colored portion
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to indicate which one of the contact surfaces 27a, 27b,
27c, and 27d is in contact with the tensor bar 13. Four of
the adjustor side surfaces that would be located at a pre-
determined position, which an operator may easily view,
when the contact surfaces 27a, 27b, 27c, and 27d are in
contact with the tensor bar 13 are colored with different
colors to define the colored portion.

[0020] The operation of the apron draft device will now
be discussed. In a state in which the pressure applied by
the weighting arm 16 is cancelled, the apron cradle 21
holds the top aprons 22 in a state spaced apart from the
bottom aprons 15. When the weighting arm 16 is ar-
ranged at a pressure application position (spinning posi-
tion) at which it presses each top roller toward the bottom
rollers, the top aprons 22 comes into contact with the
bottom aprons 15.

[0021] Rotation of the middle bottom roller 14 rotates
the bottom aprons 15. Friction between the top aprons
22 and the bottom aprons 15 rotate the top aprons 22
synchronously with the bottom aprons 15. This conveys
fiber bundles (not shown) on the bottom aprons 15. The
moving portion of each top apron 22 located at the upper
side is guided by the stoppers 24a of the corresponding
apron guide 24. Thus, the top apron 22 rotates at a pre-
determined position in a state in which lateral movement
is restricted.

[0022] The fiber bundles conveyed by the bottom
aprons 15 and the top aprons 22 are held between the
middle bottom roller 14 and the middle top rollers 20. In
this state, the fiber bundles are stretched due to the dif-
ference of the rotation speed of the two front rollers 12
and 17 from the rotation speed of the aprons 15 and 22.
The open amount between the distal ends of the bottom
aprons 15 and the top aprons 22 must be adjusted in
accordance with the yarn number count or fiber type.
Thus, the tensor interval is adjusted to a suitable value
that is in correspondence with the spinning conditions.
[0023] To adjust the tensor interval, the adjustors 27
are rotated so that the one of the contact surfaces 27a
to 27d corresponding to the required tensor interval
comes into contact with the tensor bar 13. As shown in
Fig. 4, the adjustors 27 are rotated by inserting an oper-
ation tool 30, such as the distal end of a slotted screw-
driver, into the groove 28. When moving the operation
tool 30 in a state in which its distal end is inserted into
the groove 28, the left and right adjustors 27 are rotated
integrally with the shaft 26. For example, to rotate the
adjustors 27 from the state of Fig. 4 until the contact sur-
faces 27a come into contact with the tensor bar 13, the
operation tool 30 is pivoted in the counterclockwise di-
rection as viewed in Fig. 4. To rotate the adjustors 27
until the contact surfaces 27¢ or 27d come into contact
with the tensor bar 13, the operation tool 30 is pivoted in
the clockwise direction as viewed in Fig. 4. The adjustors
27 are rotated until the contact surfaces that obtain the
tensor interval suitable for the spinning conditions come
into contact with the tensor bar 13. When rotating the
adjustors 27, the operator checks whether the colored
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surface corresponding to the required tensor interval can
be seen at the predetermined position. This enables the
operator to obtain the required tensor interval. When the
adjustors 27 are rotated until the required colored surface
can be seen at the predetermined position in each spin-
dle, the adjustments are completed.

[0024] The preferred embodiment has the advantages
described below.

(1) The apron cradle 21 includes the main cradle
body 23 supported by the support shaft 19, which is
supported by the weighting arm 16. The shaft 26
located near the distal end of the main cradle body
23 supports the left and right adjustors 27. The ad-
justors 27 come into contact with the tensor bar 13
laterally outward from the weighting arm 16 and en-
able the gap between the distal portions of the top
aprons 22 and the distal portions of the bottom
aprons 15 to be adjusted in plural steps. The tensor
interval is adjusted by rotating the left and right ad-
justors 27 without cancelling the pressure applied by
the weightingarm 16. Accordingly, the tensor interval
of the apron draft device at the left and right sides is
easily and uniformly adjusted without cancelling the
pressure applied by the weighting arm 16.

(2) The left and right adjustors 27 are fixed to the
shaft 26 in an integrally rotatable manner. Accord-
ingly, rotation of one of the adjustors 27 simultane-
ously rotates the other adjustor 27 together with the
shaft 26. This reduces the tasks for adjusting the
tensor interval by one half compared to when the two
adjustors 27 are independently rotatable.

(3) The left and right adjustors 27 are arranged be-
tween the left and right top aprons 22, which are
supported by the main cradle body 23. Accordingly,
in comparison with when the left and right adjustors
27 are arranged outward from the top aprons, the
bending moment acting on the main cradle body 23
is reduced. That is, the bending moment acting on
the main cradle body 23 is prevented from increas-

ing.

(4) Each adjustor 27 includes the groove 28, which
functions as an operation portion. In aastate in which
the end of the operation tool 30 (e.g., screwdriver)
is engaged with the groove 28, the adjustor 27 may
easily be rotated by applying force to the operation
tool 30.

(5) Each adjustor 27 includes the colored portion,
which indicates which one of the contact surfaces
27a, 27b, 27¢c, and 27d is in contact with the tensor
bar 13. Four of the adjustor side surfaces that would
be located at a predetermined position, which an op-
erator may easily view, when the contact surfaces
27a, 27b, 27¢, and 27d are in contact with the tensor
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bar 13 are colored with different colors to define the
colored portion. When adjusting the tensor interval,
the adjustors 27 are rotated until the surface having
the color corresponding to the required tensor inter-
val is arranged at the predetermined position, which
can easily be seen by the operator. This allows all
of the adjustors 27 to be arranged in a state corre-
sponding to the required tensor interval.

[0025] It should be apparent to those skilled in the art
that the present invention may be embodied in many oth-
er specific forms without departing from the spirit or scope
of the invention. Particularly, it should be understood that
the present invention may be embodied in the following
forms.

[0026] The left and right adjustors 27 do not have to
be integrally rotatable with the shaft 26 and may be sup-
ported by the shaft 26 to be independently rotatable. In
this case, the support 25 of the main cradle body 23 does
not have to rotatably support the shaft 26, which extends
through the support 25. Further, the shaft 26 does not
have to be a single shaft commonly shared by the left
andrightadjustors 27. More specifically, separate coaxial
shafts may be used in lieu of the shaft 26. This increases
freedom for the configuration of the tensor interval ad-
justment compared to when the left and right adjustors
27 are integrally rotatable.

[0027] The adjustors 27 are not limited to a structure
thatenables adjustment ofthe tensorintervalin four steps
and is only required to enable adjustment of the tensor
interval in plural steps. That is, the adjustors 27 may be
formed to enable adjustment ofthe tensorintervalinthree
steps orless orfive steps or more. Itis however preferable
thatthe adjustors 27 be adjustable in three or more steps.
[0028] The adjustors 27 do not need to have an octag-
onal shape when viewed from the side. The adjustors 27
may have any number of surfaces that come into contact
with the tensor bar 13 to enable adjustment of the tensor
interval in plural steps. For example, the adjustors 27
may each be a polygon having seven sides or less or a
polygon having nine sides or more. Further, the adjustors
27 do not have to be polygonal. For example, as shown
in Fig. 5A, the surfaces of the adjustors 27 other than the
contact surfaces 27a to 27d may be curved.

[0029] The operation portion used to rotate each ad-
justor 27 does not have to be the groove 28. For example,
a hole may be formed to receive one end of an operation
member (operation tool 30) that rotates the adjustor 27.
Further, a projection may be formed in lieu of the groove
28. In this case, an operation member capable of holding
the projection or an operation member having a recess
engageable with the projection is used to rotate the ad-
justor 27.

[0030] The operation portion of the polygonal adjustor
27 does not have to be formed on just one surface other
than the contact surfaces 27a to 27d and may be formed
on a plurality of surfaces. In this case, in comparison to
when forming the operation portion on only one surface,
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the adjustor 27 is easier to rotate. Further, the operation
portions do not all have to be formed by the grooves 28,
holes, or projections. For example, as shown in Fig. 5B,
a groove 28 may be formed on a surface other than the
contact surfaces 27ato 27d, and a hole 31 may be formed
in the contact surface 27b. Furthermore, an operation
portion may be formed in the side surface of each of the
adjustors 27.

[0031] The operation tool 30 may include a plurality of
engagement portions that are simultaneously engagea-
ble with the grooves 28, holes, or projections. For exam-
ple, an operation tool 30 including a plurality of engage-
ment portions, which are arranged in a comb-like manner
and spaced apart in accordance with the distance be-
tween the adjustors 27, may be used to simultaneously
adjust the tensor interval with a plurality of the adjustors
27. In this case, the number of adjustment step can be
reduced.

[0032] The colored portion of each adjustor 27 may be
eliminated.

[0033] Instead of fixing the apron guides 24 to the main
cradle body 23, the stoppers 24a may be arranged on
the upper surface of the main cradle body 23.

[0034] The apron cradle of the preferred embodiment
is not limited to the draft device of a fine spinning frame
and may be applied to the draft device of a roving frame
or a tying frame.

[0035] Anattachment, which is detachably attached to
the main cradle body 23, may be used to hold the support
shaft 26 on the main cradle body 23.

[0036] The present examples and embodiments are
to be considered as illustrative and not restrictive, and
theinventionis notto be limited to the details given herein,
but may be modified within the scope and equivalence
of the appended claims.

[0037] An apron cradle for a spinning frame of a dou-
ble-spindle type apron draft device attached to a weight-
ing arm (16). A support shaft (19) is supported by the
weighting arm (16). A main cradle body (23) is supported
by the support shaft (19) and supports top aprons (22).
Bottom aprons (15) respectively correspond to the top
aprons (22). Atensor bar (13) supports the bottom aprons
(15) and is arranged facing toward the main cradle body
(23). A shaft (26) arranged near a distal end of the main
cradle body (23) supports adjustors (27, 27) laterally out-
ward from the weighting arm (16). Each adjustor (27, 27)
includes contact surfaces (27a, 27b, 27c, 27d) contacta-
ble with the tensor bar (13) so that a tensor interval be-
tween the apron cradle and tensor bar (13) is adjustable
to vary a gap between distal portions of the top and bot-
tom aprons.

Claims
1. An apron cradle for a spinning frame used in a dou-

ble-spindle type apron draft device attached to a
weighting arm (16), the apron cradle comprising:
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a support shaft (19) supported by the weighting
arm (16);

a main cradle body (23) supported by the sup-
port shaft (19);

two top aprons (22) supported by the main cra-
dle body (23);

two bottom aprons (15) respectively corre-
sponding to the two top aprons (22); and

a tensor bar (13) which supports the two bottom
aprons (15) and which is arranged facing toward
the main cradle body (23), being characterized

by:

a shaft (26) arranged near a distal end of
the main cradle body (23); and

two adjustors (27, 27) supported by the
shaft (26) at an eccentric position and ar-
ranged laterally outward from the weighting
arm (16), each of the adjustors (27, 27) in-
cluding a plurality of contact surfaces (27a,
27b, 27c, 27d), each contactable with the
tensor bar (13) so that a tensor interval de-
fined between the apron cradle and the ten-
sor bar (13) is adjustable in order to vary a
gap in plural steps between a distal portion
of the top aprons (22) and a distal portion
of the bottom aprons (15).

The apron cradle according to claim 1, being char-
acterized in that each of the adjustors (27, 27) is
supported by the shaft (26) so that the distance from
the center of the shaft (26) differs between the plu-
rality of contact surfaces (27a, 27b, 27c, 27d).

The apron cradle according to claim 1 or 2, being
characterized in that the two adjustors (27, 27) are
fixed to the shaft (26) so as to be integrally rotatable
with each other.

The apron cradle according to claim 1 or 2, being
characterized in that the two adjustors (27, 27) are
supported by the shaft so as to be rotatable inde-
pendently from each other.

The apron cradle according to any one of claims 1
to 4, being characterized in that the two adjustors
(27, 27) are arranged between the two top aprons
supported by the main cradle body (23).

The apron cradle according to any one of claims 1
to 5, being characterized in that the adjustors (27,
27) each include a colored portion to indicate which
one of the plurality of contact surfaces (27a, 27b,
27c, 27d) is in contact with the tensor bar.

The apron cradle according to any one of claims 1
to 6, being characterized in that the adjustors (27,
27) each include an operation portion (28, 31) used

10

15

20

25

30

35

40

45

50

55

to rotate the adjustor (27).
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