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(54) Heald-frame height adjusting apparatus

(57) A heald-frame height adjusting apparatus (1)
used in a shedding device (80) including a drive trans-
mission mechanism (82) which is provided in accordance
with each heald frame (90), which connects a reciprocat-
ing driving device (81) and a heald frame (90) with each
other, and which is capable of changing a supporting
height of the corresponding heald frame (90). The heald-
frame height adjusting apparatus (1) includes engaging

means (2) and raising-lowering means (3), the engaging
means (2) being engageable with and disengageable
from the heald frame (90) and being engaged with the
heald frame (90) when the height of the heald frame (90)
is adjusted before starting an operation of a loom, the
raising-lowering means (3) being placed at a securing
portion of the loom and moving the engaging means (2)
vertically with respect to the securing portion.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to an apparatus
for adjusting the height of a heald frame of a loom.

2. Description of the Related Art

[0002] When an loom is operated while the height of
a heald frame is improperly set, problems, such as shed-
ding failure or tearing of a cloth during a beating-up op-
eration, tend to occur in the loom. Therefore, the height
of the heald frame is adjusted so that the beating-up op-
eration is performed at a proper position of a reed.
[0003] For example, in a shedding device of a loom
shown in Fig. 9, drive transmission mechanisms are pro-
vided in accordance with heald frames. Each drive trans-
mission mechanism converts movement of a reciprocat-
ing driving device into vertical movement o>f the corre-
sponding heald frame. The drive transmission mecha-
nisms are provided with portions that support the left and
right sides of the heald frames by expansion/contraction
rods from therebelow. The overall height of each expan-
sion/contraction rod is changeable. However, each ex-
pansion/contraction rod itself is not provided with a height
adjusting mechanism. That is, in each expansion/con-
traction rod, a bolt that maintains the overall height to a
predetermined length is only screwed in.

[0004] Therefore, when a boltis loosened without sup-
porting the corresponding heald frame, the heald frame
reduces the overall height of the expansion/contraction
rod by its weight, and falls. Therefore, the operation of
adjusting the height of each heald frame requires two or
more persons, including a person who supports each
heald frame and a person who turns each bolt, thereby
resulting in poor workability.

[0005] As arelated technology that does not require a
person who supports a heald frame, a technology in
which a heald-frame height adjusting mechanism is in-
cluded as a portion of a shedding device in a drive trans-
mission mechanism of each heald frame and in which
the height adjusting mechanism is manually operated is
available (refer to Japanese Unexamined Patent Appli-
cation Publication Nos. 11-107103 and 05-230734).
[0006] In each of these documents, since a pair of left
and right height adjusting mechanisms are used in ac-
cordance with the number of heald frames, manufactur-
ing cost of the shedding device is increased. In addition,
the height adjusting mechanisms constitute part of the
shedding device. Therefore, compared to a shedding de-
vice that is not provided with height adjusting mecha-
nisms, the shedding device that is provided height ad-
justing mechanisms has a large number of parts and has
a complicated structure, as a result of which it tends to
malfunction.
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[0007] Further, aheald frame is heavier in correspond-
ence with the height adjusting mechanisms included in
the drive transmission mechanism. Therefore, a struc-
ture in which the height adjusting mechanisms are se-
cured to the heald frame is not suitable for increasing the
speed of vertical movement of the heald frame.

SUMMARY OF THE INVENTION

[0008] Accordingly, inview of the above-described cir-
cumstances, the present invention is achieved. The
present invention makes it possible to overcome the
above-described problems by providing a heald-frame
height adjusting apparatus that easily adjusts the height
of a heald frame and that reduces manufacturing costs
of a shedding device, and that does not allow the shed-
ding device to easily malfunction and that is suitable for
high-speed vertical movement of the heald frame.
[0009] The present invention presupposes a heald-
frame height adjusting apparatus used in a shedding de-
vice including a drive transmission mechanism which is
provided in accordance with each heald frame, which
connects a reciprocating driving device and a heald
frame with each other, and which is capable of changing
a supporting height of the corresponding heald frame.
[0010] Inaddition,the heald-frame heightadjusting ap-
paratus includes engaging means and raising-lowering
means, the engaging means being engageable with and
disengageable from the heald frame and being engaged
with the heald frame when the height of the heald frame
is adjusted before starting an operation of a loom, the
raising-lowering means being placed at a securing por-
tion of the loom and moving the engaging means verti-
cally with respect to the securing portion. The securing
portion of the loom in the present invention refers to an
unmoving portion near a side of the heald frame whose
height position is fixed with respect to a frame of the loom.
[0011] The engaging means may be one that engages
the heald frame from its side surface. However, in order
to engage the heald frame and the engaging means with
each other without forming the heald frame with a special
structure, it is desirable to form the engaging means as
follows. That is, the engaging means includes a gripping
device that grips any location of the heald frame.
[0012] The raising-lowering means may include a driv-
ing device serving as a power source. However, in order
to reduce manufacturing cost thereof, it is desirable to
form the raising-lowering means in the following way.
That is, the raising-lowering means includes a threaded
member, an operating section, and a seat, the threaded
member having either one of an externally threaded por-
tion or an internally threaded portion, the one of the
threaded portions of the threaded member being
screwed to the other of the threaded portions formed in
the engaging means, the operating section rotating the
one ofthe threaded portions of the threaded member and
the other of the threaded portions of the engaging means
relative to each other, the seat being placed at the se-
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curing portion of the loom.

[0013] The heald-frame height adjusting apparatus
may only include the engaging means and the raising-
lowering means. However, in order to further increase
the efficiency with which the height of the heald frame is
adjusted, it is desirable that the heald-frame height ad-
justing apparatus be formed as follows. Thatis, the heald-
frame height adjusting apparatus further comprises
heald-frame height measuring means for measuring the
height of the heald frame.

[0014] According to the present invention, the heald-
frame height adjusting apparatus includes engaging
means, engageable with the heald frame, and raising-
lowering means, placed at the securing portion of the
loom. Therefore, the heald-frame height adjusting appa-
ratus can be used so that it is mounted only prior to start-
ing the operation of the loom and so that it is removed
when the loom is operating. Consequently, if there are
at least two heald-frame height adjusting apparatuses
according to the present invention that are mounted to
the left and right sides of each heald frame, respectively,
the height of each heald frame of the entire loom can be
adjusted by repeatedly adjusting the height of each heald
frame. As a result, manufacturing cost of a shedding de-
vice is reduced.

[0015] The heald-frame height adjusting apparatus ac-
cording to the present invention is independent of the
reciprocating driving device and the drive transmission
mechanism of the shedding device, and can be removed
when the loom is operating. Therefore, the heald-frame
height adjusting apparatus is suitable for high-speed ver-
tical movement of the heald frame and does not easily
allow malfunctioning of the shedding device.

[0016] Moreover, according to the present invention,
if the raising-lowering means is used after mounting the
raising-lowering means between the heald frame and the
securing portion of the heald frame, it is possible to ver-
tically move the engaging means and to allow the whole
engaging means to vertically move the heald frame. This
makes it possible to change the supporting height of the
heald frame by the drive transmission mechanism.
Therefore, the height of the heald frame can be easily
adjusted.

[0017] If the engaging means includes a gripping de-
vice that grips any position of the heald frame, the heald
frame does not require a special structure for engaging
the heald frame and the engaging means with each other.
Therefore, the vertical movement of the heald frame
caused by the shedding device is not affected at all.
[0018] The following is true when the raising-lowering
means includes a threaded member, an operating sec-
tion, and a seat, the threaded member having either one
of an externally threaded portion or an internally threaded
portion, the one of the threaded portions of the threaded
member being screwed to the other of the threaded por-
tions formed in the engaging means, the operating sec-
tion rotating the one of the threaded portions of the
threaded member and the other of the threaded portions
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of the engaging means relative to each other, the seat
being placed at the securing portion of the loom. That is,
manufacturing cost of the raising-lowering means ac-
cording to the present invention can be kept lower than
manufacturing cost of the raising-lowering means includ-
ing a driving device.

[0019] If the heald-frame height adjusting apparatus
includes heald-frame height measuring means for meas-
uring the height of the heald frame, a separate heald-
frame height measuring means does not need to be pro-
vided. Therefore, the height of the heald frame can be
more easily adjusted.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020]

Fig. 1 is a front view showing a state of use of a
heald-frame height adjusting apparatus according to
a first embodiment of the present invention;

Fig. 2 is a front view showing the heald-frame height
adjusting apparatus according to the first embodi-
ment of the present invention;

Fig. 3 is a left side view of Fig. 2;

Fig. 4 is a enlarged sectional view taken along line
IV-1V shown in Fig. 2;

Fig. 5 is a front view showing a state of use of a
heald-frame height adjusting apparatus according to
a second embodiment of the present invention;
Fig. 6A is a front view of the heald-frame height ad-
justing apparatus according to the second embodi-
ment of the present invention;

Fig. 6B is an enlarged sectional view taken along
line VIB-VIB shown in Fig. 6A;

Fig. 7 is a front view showing a state of use of a
heald-frame height adjusting apparatus according to
a third embodiment of the present invention;

Figs. 8A and 8B are, respectively, a front view and
a side view of the heald-frame height adjusting ap-
paratus according to the third embodiment of the
present invention;

Fig. 9 is a front view of a shedding device that raises
and lowers a heald frame;

Fig. 10is a perspective view of a structure that guides
the left side of the heald frame;

Fig. 11 is a front view of a structure in which the
shedding device supports the heald frame from ther-
ebelow; and

Fig. 12 is a side view showing the relationship be-
tween the height of a frame, the height of a heald
frame guide, and the height of the heald frame.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0021] An exemplary loom to which a heald-frame
height adjusting apparatus 1 is applied is described with
reference to Figs. 9 to 11. Fig. 9 shows a structure that
raises and lowers a heald frame 90. Fig. 10 shows a
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structure that guides the left side of the heald frame 90.
Fig. 11 shows a structure in which a shedding device 80
supports the heald frame 90 from therebelow.

[0022] The exemplary loom to which the heald-frame
height adjusting apparatus 1 is applied includes guides
91, provided at left and right sides of the heald frame 90,
respectively. In the exemplary loom, the guides 91 guide
afront-back direction and a left-right direction of the heald
frame 90 that is caused to move vertically, and the shed-
ding device 80 (provided below the heald frame 90)
moves the heald frame 90 vertically. The shedding device
80 and the guides 91 will hereunder be described in more
detail in this order.

[0023] The shedding device 80 includes a reciprocat-
ing driving device 81 and a drive transmission mecha-
nism 82 provided in accordance with each heald frame
90. The drive transmission mechanism 82 converts re-
ciprocating movement of the reciprocating driving device
81linto raising-lowering movement of the heald frame 90.
[0024] First, in the drive transmission mechanism 82,
reciprocating movement of a swinging lever 83 (which is
a portion of the reciprocating driving device 81) is trans-
mitted to one of left and right swinging arms 85 and 85
(supported at the same height) through a connecting le-
ver 84. The drive transmission mechanism 82 causes
the left and right swinging arms 85 and 85 to be set in
synchronism by a link 86 and to swing. Then, in the drive
transmission mechanism 82, the left and right swinging
arms 85 and 85 change the swinging movements to ver-
tical movements of expansion/contraction rods 87, and
the expansion/contraction rods 87 transmit the vertical
movements to the lower left and right sides of the heald
frame 90, so that the heald frame 90 is finally caused to
move vertically. Each portion will hereunder be described
in detail.

[0025] The pair of swinging arms 85 and 85 are swing-
ably supported around respective left and right points P
below the heald frame 90. One swinging end of one of
the swinging arms 85 is connected to one swinging end
of the other swinging arm 85 through the link 86, and the
other swinging ends of the swing arms 85 and 85 are
connected to the respective expansion/contraction rods
87. The connecting lever 84 is connected to one of the
swinging arms 85.

[0026] Each expansion/contractionrod 87 can change
a supporting height of the heald frame 90. In each ex-
pansion/contraction rod 87, a joint rod 87b is inserted
into a vertically extending cylindrical belt frame joint 87a
so as to be slidably vertically, and a bolt 87c¢ is screwed
into the belt frame joint 87a to secure the joint rod 87b,
so that an upward-direction projection length of the joint
rod 87b from the belt frame joint 87a is maintained. In
each expansion/contraction rod 87, the bolt 87c is loos-
ened as required to change the upward-direction projec-
tion length of the joint rod 87b from the belt frame joint
87a. When the upward-direction projection length of the
joint rod 87b from the heald frame joint 87a is adjusted,
the height of the heald frame 90 is changed.
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[0027] When the other swinging end of each swinging
arm 85 is connected to the lower end of its corresponding
belt frame joint 87a, each swinging arm 85 converts the
swinging movement into the vertical movement. When
the lower portion of the heald frame 90 is connected to
the upper end of each joint rod 87b through a joint 87d,
the heald frame 90 moves in the vertical direction togeth-
er with each expansion/contraction rod 87.

[0028] In the guides 91, heald frame guides 92 are
disposed on sides of side stays 90a and 90a constituting
the left and right portions of the heald frame 90, and are
provided with grooves 92a. These grooves 92a open in-
wardly at the left and right sides, and are spaced apart
from each other in the front-back direction and the vertical
direction. The front and back and the left and right outer
sides of the side stays 90a are guided to the grooves
92a. In the guides 91, guide shafts 93 protrude outwards
towards the left and right from the heald frame guides
92, and the left and right outer sides of the guide shafts
93 are supported by a frame 95 of the loom through shaft
brackets 94.

[0029] Of a pair of left and right heald-frame height
adjusting apparatuses 1 and 1 according to a first em-
bodiment used in the above-described loom, only the left
heald-frame height adjusting apparatus 1 will be de-
scribed with reference to Figs. 1 to 4. Fig. 1 is a front view
of a structure that supports the heald frame 90 by placing
the heald-frame height adjusting apparatus 1 on the
heald frame guide 92. Fig. 2 is an enlarged front view of
the heald-frame height adjusting apparatus 1. Fig. 3is a
left side view of Fig. 2. Fig. 4 is a sectional view taken
along line IV-IV shown in Fig. 2.

[0030] When a height adjustment operation of the
heald frame 90 performed before starting the operation
of the loom is to be performed, the heald-frame height
adjusting apparatus 1 shown in Figs. 1 to 3 is placed on
the heald frame guide 92 serving as a securing portion
of the loom, and is mounted to and set at the heald frame
90. The heald-frame height adjusting apparatus 1 is
moved vertically while supporting the heald frame 90 af-
ter setting the heald-frame height adjusting apparatus 1,
to adjust the height of the heald frame 90. After adjusting
the height of the heald frame 90, the heald-frame height
adjusting apparatus 1 is removed from the loom. There-
fore, the heald-frame height adjusting apparatus 1 does
not influence the operation of the shedding device 80
when the loom is in operation.

[0031] The heald-frame height adjusting apparatus 1
includes engaging means 2 thatengages the heald frame
90, raising-lowering means 3 that moves the engaging
means 2 in the vertical direction, and heald-frame height
measuring means 4 that measures the height of the heald
frame 90. Each means will be described in detail below.
[0032] The engaging means 2 can be engaged with
and disengaged from the heald frame 90, and supports
the heald frame 90 when the height of the heald frame
90is adjusted. Although, in the relevant figures, the entire
engaging means 2 is integrally assembled to the raising-
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lowering means 3, it is possible to integrally assemble a
portion of the engaging means 2 to the raising-lowering
means 3 and to form the remaining portion of the engag-
ing means 2 separately from the raising-lowering means
3, so that these two portions are used in combination
when adjusting the height of the heald frame 90. Although
the location where the heald frame 90 is supported is the
left side stay 90a of the heald frame 90 in Fig. 1, it may
be an upper frame 90b of the heald frame 90. Although
the form of engagement with respect to the heald frame
90 is gripping in the relevant figures, other forms of en-
gagement may be used as long as the heald frame 90
can be supported.

[0033] The llustrated engaging means 2 is a gripping
device that grips the front and back sides of the side stay
90a. That is, the engaging means 2 grips the side stay
90a between a body 5 and a clamping member 6 by a
fastening section 7. The body 5, the clamping member
6, and the fastening section 7 will be described in detail
in this order below.

[0034] The body 5 includes a rectangular parallelepi-
ped body block 51, disposed at an outer side in the left-
right direction of the side stay 90a, and a clamping section
52, which protrudes from a front portion of an inner sur-
face (facing the heald frame 90) in the left-right direction
of the body block 51 and which is disposed at a front
surface of the side stay 90a.

[0035] The body block 51 has a vertically extending
through hole 53, with an internally threaded portion 54
that engages the raising-lowering means 3 being formed
in the inner peripheral surface of the through hole 53.
The body block 51 is also provided with a stepped portion
55 so that, at the back side, its left-right direction outer
side protrudes rearwards than its left-right direction inner
side. Further, an external thread 71 of the fastening sec-
tion 7 protrudes sideways and outwards from the left-
right direction outer surface of the body block 51. More
specifically, the direction of projection of the external
thread 71 is perpendicular to the direction in which the
through hole 53 extends through the body block 51 and
to a gripping direction.

[0036] The clamping member 6 is a substantially L-
shaped plate member, with one portion 61 being dis-
posed at the left-right direction outer side of the body
block 51 and another portion 62 extending to the clamp-
ing section 52 from the left-right direction outer side of
the body block 51. The one portion 61 has a hole 61a
extending through the external thread 71 of the fastening
section 7. The another portion 62 has a stepped portion
whose uneven portion follows the stepped portion 55 of
the body block 51, with its left-right direction inner portion
serving as a clamping section 63 facing the clamping
section 52 at the body block 51.

[0037] In the fastening section 7, a hole 72a of a ta-
pered washer 72, the hole 61a of the one portion 61 of
the clamping section 6, and a hole 73a of a tapered wash-
er 73 are successively inserted onto the external thread
71, and, then, a butterfly nutis screwed thereto. The back
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side tapered washer 72 is secured to the left-right direc-
tion outer surface of the body block 51, and the butterfly-
nut-side tapered washer 73 is secured to the left-right
direction outer surface of the one portion 61 of the clamp-
ing member 6.

[0038] A left-right direction outer surface of the rear-
side tapered washer 72is provided with ainclined surface
that extends from its front side to its back side and grad-
ually towards the heald frame 90. A left-right direction
outer surface of the butterfly-nut-side tapered washer 73
is provided with an inclined surface extending in a direc-
tion that is opposite to that of the rear-side tapered wash-
er 72. Therefore, when a butter-fly nut 74 is tightened,
the clamping section 63 of the clamping member 6 is
inclined in the front-back direction in accordance with an-
gles of the inclined surfaces from its parallel state with
respect to the clamping section 52 of the body 5. This
causes an opening formed by the pair of clamping sec-
tions 52 and 63 to be further narrowed at an entrance
side thereof, so that a force of gripping the heald frame
90 is further increased.

[0039] To maintain the inclination of the clamping
member 63, the hole 73a of the butterfly-nut-side tapered
washer 73 and the hole 61a of the clamping member 6
are provided with a play with respect to the external
thread 71. Anti-slippage frictional members 52a and 63a
are secured to opposing clamping surfaces of the clamp-
ing sections 52 and 63.

[0040] The raising-lowering means 3 that is described
next is placed at the securing portion of the loom, and
moves the engaging means 2 vertically with respect to
the securing portion.

[0041] In the illustrated raising-lowering means 3, a
threaded member 31 that engages the engaging means
2 is a main body, and a rotatable seat 32 provided at the
lower end of the threaded member 31 is placed on the
upper surface of the belt frame guide 92. By operating
an operating section 33 provided at the upper end of the
threaded member 31, the threaded member 31 is caused
to be rotated or to be reversely rotated relative to the
engaging means 2, so that the engaging means 2 is
raised or lowered in accordance with each heald frame
90.

[0042] The threaded member 31 uses a stud bolt at a
shaft where an external thread 31a is provided over at
least a range in which the engaging means 2 is raised or
lowered. The stud bolt has threads over the entire length
of the shaft in the relevant figures.

[0043] A nut 34 and a conical spring nut 35 are dis-
posed adjacent to each other in the up-down direction
at, and are screwed to the lower end of the threaded
member 31. When the two nuts function, the position of
the conical spring nut 35 is fixed. A conical spring 35a of
the conical spring nut 35 is positioned below the lower
end surface of the stud bolt 31, is rotatably held with
respect to the stud bolt 31, and becomes the seat 32.
[0044] Inthe relevant figures, the seat 32 is placed on
the upper surface of the belt frame guide 92, but the



9 EP 2 130 958 A2 10

present invention is not limited thereto. The seat 32 may
be placed on the upper surface of the frame 95 of the
loom, or may be placed on the upper surface of a com-
ponent part other than the frame 95 that is secured to
the frame 95. That is, the seat 32 is placed on a portion
of the securing portion of the loom whose height does
not change with respect to the upper surface of the frame
95 of the loom.

[0045] A butterfly nut 36, provided separately from that
of the engaging means 2, and a different nut 37 are dis-
posed adjacent to each other in the up-down direction,
and are screwed to the upper end of the threaded mem-
ber 31. Similarly, the position of the butterfly nut 36 is
fixed. The butterfly nut 36 becomes the operating section
33.

[0046] The heald-frame height measuring means 4,
which is described next, measures the height of a par-
ticular location of the heald frame 90 with respect to a
reference location, and allows an operator to determine
the supporting height of the heald frame 90 on the basis
of the result of measurement. In the relevant figures, the
reference location is the upper surface of the heald frame
guide 92, and the particular location of the heald frame
90 is the upper surface of the body block 51 which is flush
with the upper surface of the heald frame 90.

[0047] The illustrated heald-frame height measuring
means 4 supports a scale 41 so as to be movable verti-
cally relative to the body 5 of the engaging means 2. The
operator places the scale 41 on the upper surface of the
heald frame guide 92, moves the engaging means 2 to-
gether with the heald frame 90 vertically with respect to
the scale 41, and compares the scale 41 at this time with
the position indicated by the upper surface of the body
5, tomeasure the supporting height of the heald frame 90.
[0048] The scale 41 includes an elongated square-
shaped board that is calibrated vertically. An elongated
hole 42 is formed vertically in an intermediate portion
(formed with respect to the left and right sides of the cal-
ibrated board) so as to extend therethrough in the front-
back direction.

The scale 41 is disposed at the front surface of the body
5 through a base 43. Washers 45 and pan head machine
screws 44 are successively disposed at the front surface
side of the scale 41. A threaded shaft of each pan head
machine screw 44 is passed through a hole 43a of the
base 43, a hole 45a of the washer 45, and an elongated
hole 42 of the scale 41, and is screwed to a threaded
hole 56 in the front surface of the body 5, so that the scale
41 is supported by the body 5. The operator adjusts a
screwing depth of each pan head machine screw 44 with
respect to the threaded hole 56 of the body 5 so that a
gap can be formed between the base 43 and the scale
41. As aresult, the engaging means 2 can be held so as
to be movable vertically with respect to the scale 41
placed at the upper surface of the heald frame guide 92.
[0049] The above-described illustrated heald-frame
height adjusting apparatus 1 is used by the following pro-
cedures. First, the loom is moved slightly and is stopped
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so that the heald frame 90 is set to a predetermined
height. Next, prior to setting the pair of left and right heald-
frame height adjusting apparatuses 1 to the loom, the
butterfly nut 74 of the gripping device 2 is previously loos-
ened, so that the interval between the pair of clamping
surfaces of the gripping device 2 is wider than the thick-
ness of the side stay 90a. The operator previously adjusts
the butterfly nut 36 of the operating section 33 so that
the distance between the upper surface of the body 5 of
the gripping device 2 and the bottom surface of the con-
ical spring nut 35 is less than the distance between the
upper surface of the heald frame 90 and the upper sur-
face of the heald frame guide 92.

[0050] While the operator adjusts the height of the
body 5 and the heald frame 90 to be adjusted so that the
upper surface of the heald frame 90 and the upper sur-
face of the body 5 are flush with each other, each heald-
frame height adjusting apparatus 1 is pushed towards
the corresponding side stay 90a, and a side surface of
each side stay 90a is brought into contact with the bottom
of the opening formed by the pair of clamping surfaces
of the gripping device 2, and the threaded member 31 of
the raising-lowering means 3 is set perpendicularly.
Here, by tightening the butterfly nut 74 of the gripping
device 2, each side stay 90a is gripped by the pair of
clamping surfaces.

[0051] Next, using the operating section 33 of the rais-
ing-lowering means 3, the operator causes the threaded
member 31 and the internally threaded portion 54 of the
body 5 to rotate relative to each other and causes the
conical spring nut 35 to come into contact with the upper
surface of the belt frame guide 92. At this time, the scale
41 falls due to its own weight, so that its lower end con-
tacts the upper surface of the heald frame guide 92.
[0052] Next, the operator loosens the bolt 87c of each
of the left and right heald frame joints 87a supporting the
heald frame 90 from therebelow, so that the projection
length of each joint rod 87b with respect to its correspond-
ing belt frame joint 87a is in a changeable state. At this
time, since the left and right sides of the heald frame 90
are supported by the left and right heald-frame height
adjusting apparatuses 1 and 1, the heald frame 90 does
not fall due to its own weight. Thereafter, the operator
turns the butterfly nut 36 (which corresponds to the op-
erating section 33 of the raising-lowering means 3), to
vertically move the gripping device 2 together with the
heald frame 90, to adjust the heald frame 90 to a prede-
termined height while watching the location at which the
upper surface of the body 5 (serving as an indicator)
matches a division mark on the scale 41.

[0053] The method of adjusting a specific height posi-
tion will be described with reference to Fig. 12. The height
adjustment is determined on the basis of a height H1
from the upper surface of the heald frame guide 92 to
the upper surface of the heald frame 90. A belt (not
shown) is supported at the heald frame 90. The height
of the heald frame 90 is adjusted so that the center of a
mailinthe heald is at a predetermined length with respect



11 EP 2 130 958 A2 12

to the upper surface of the frame 95. Here, in addition to
the aforementioned height H1, a height H2 from the upper
surface of the frame 95 to the upper surface of the heald
frame guide 92 is considered.

[0054] After adjusting the height position, the bolt 87¢c
of each of the left and right belt frame joints 87a is loos-
ened, to fix the projection length of each joint rod 87b.
Each belt frame joint 87a and each joint rod 87b are con-
nected to each other, to fix the supporting height of the
heald frame 90.

[0055] Thereatfter, the butterfly nut 74 of the gripping
device 2 of each of the heald-frame height adjusting ap-
paratuses 1 is loosened, to ungrip the heald frame 90,
so that each of the heald-frame height adjusting appara-
tus 1 is removed from the loom. These operations are
repeated for the number of heald frames 90 to be adjust-
ed.

[0056] Next, a heald-frame height adjusting apparatus
according to another embodiment shown in Figs. 5 and
6 will be described. Fig. 5 is a front view of a structure in
which the heald-frame height adjusting apparatus 1 is
placed on a heald frame guide 92, and supports the heald
frame 90. Fig. 6A is an enlarged front view of the heald-
frame height adjusting apparatus 1. Fig. 6B is an enlarged
sectional view taken along line VIB-VIB shown in Fig. 6B.
[0057] The structure and the operation of the illustrated
heald-frame height adjusting apparatus 1 are basically
the same as those of the heald-frame height adjusting
apparatus 1 according to the previous embodiment. It
differs from the heald-frame height adjusting apparatus
1 according to the previous embodiment in that engaging
means 2 and the heald frame 90 are made to engage
each other by a pin connection, and in that heald-frame
height measuring means 4 is built into raising-lowering
means 3. Therefore, the heald-frame height adjusting ap-
paratus 1 is not provided with dedicated heald-frame
height measuring means 4.

[0058] The engaging means 2 is an engaging device
that engages with a left-right direction outer surface of
the heald frame 90. The engaging device 2 includes a
body 5 that is vertically moved by the raising-lowering
means 3, and an engaging pin 57 that protrudes from a
left-right direction inner surface of the body 5 towards a
side stay 90a of the heald frame 90.

[0059] Like the body 5 in the previous embodiment,
the body 5 has a rectangular parallelepiped shape, and
includes a vertically extending through hole 53, with an
internally threaded portion 54 being formed in the through
hole 53. Unlike the body 5 in the previous embodiment,
the body 5 has a hole 58 to which one side of the engaging
pin 57 is press-fitted. The engaging pin 57, properly
speaking, an engaging hole 59 to which the other side
of the engaging pin 57 is fitted is formed in an outwardly
facing side surface of the side stay 90a. The height at
which the engaging hole 59 is formed is determined so
that the upper surface of the heald frame 90 and the
upper surface of the body 5 become flush with each other
as in the previous embodiment. The engaging hole 59
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may be additionally formed in an already provided heald
frame 90 or may be previously formed in a newly provided
heald frame 90.

[0060] The raising-lowering means 3 is provided at the
vertically extending heald-frame height measuring
means 4 at a shaft portion of a threaded member 31
thereof. In the heald-frame height measuring means 4,
avertically extending calibrated display surface 46 is pro-
vided at the shaft portion of the threaded member 31.
Division marks of the calibrated display surface 46 are
vertically spaced apart from each other. In the illustrated
embodiment, in the heald-frame height measuring
means 4, aportion of the entire area in the circumferential
direction of a stud bolt (which corresponds to the thread-
ed member 31) is cut vertically to form threads on this
portion, so that the calibrated display surface 46 is
formed. Linear division marks that extend at right angles
to an axial direction of the shaft portion are formed ver-
tically at the calibrated display surface 46 which has be-
come substantially flat. Therefore, the cross section of
the threaded member 31 has a form in which a portion
of a circle is cut straight in plan view.

[0061] Next, a heald-frame height adjusting apparatus
1 according to still another embodiment shown in Figs.
7 and 8 will be described. Fig. 7 is a front view of a struc-
ture in which the heald-frame height adjusting apparatus
1is placed on a heald frame guide 92 and supports the
heald frame 90. Fig. 8A is an enlarged front view of the
heald-frame height adjusting apparatus 1. Fig. 8B is a
left side view of Fig. 8B.

[0062] Unlike the heald-frame height adjusting appa-
ratuses 1 according to the previous embodiments in
which a plurality of members are combined into an inte-
gral structure for use, the illustrated heald-frame height
adjusting apparatus 1 is formed so that engaging means
2 is divided into two portions having different functions,
and so that only one of the portions of the engaging
means 2 is built in the raising-lowering means 3.

[0063] More specifically, the illustrated engaging
means 2 is an engaging device in which a first engaging
section 21 engageable with the heald frame 90 and a
second engaging section 22 that is raised and lowered
by a threaded member 31 of the raising-lowering means
3 are separately provided. The engaging device is such
that the first engaging section 21 is placed on the second
engaging section 22 for use when the height of the heald
frame 90 is adjusted.

[0064] The first engaging section 21 has the same
structure as the engaging devices according to the pre-
vious embodiments except that it does not have a through
hole 53 and an internally threaded portion 54. The first
engaging section 21 includes a body 5 and an engaging
pin 57.

[0065] The second engaging section 22, along with a
substantially C-shaped supporting member 23 (on which
the first engaging section 21 is placed), is provided to
allow a shaft portion of an upper bolt 24 to extend down-
ward from the bottom surface of the supporting member
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23. The shaft portion of the upper bolt 24 is screwed into
a turn buckle 38 of the raising-lowering means 3 (de-
scribed later).

[0066] An opening direction of a C-shaped plate of the
supporting member 23 faces upward. A front portion 23b
and a rear portion 23c, provided at the front and rear of
a central portion 23a, are disposed at the front and rear
of the body 5, so that the body 5 moving in the front-back
direction does not fall. The supporting member 23 has a
through hole 23d extending vertically in the central por-
tion 23a of the supporting member 23. The shaft portion
of the upper bolt 24 is inserted downward into the through
hole 23d. The central portion 23a is interposed between
a head of a nut 25, screwed to the shaft portion, and a
head of the upper bolt 24, extending downward from the
supporting member 23, to secure the supporting member
23. The upper surface of the head of the upper bolt 24
becomes the location where the bottom surface of the
first engaging section 21 (body 5) is placed.

[0067] A nut 26, a scale 41, and a washer 45 are dis-
posed in front of the front portion 23b of the supporting
member 23, and these are stopped at the front portion
23b by a pan head machine screw 44. A play is provided
between the scale 41 and the nut 26 so that the scale 41
can be moved vertically.

[0068] The illustrated raising-lowering means 3 is in-
tegrally combined with the second engaging section 22.
The turn buckle 38 screwed to the upper bolt 24 at the
second engaging section 2 is made to correspond to an
operating section 33, a lower bolt screwed to the lower
end of the turn buckle 38 is made to correspond to the
vertically extending threaded member 31, and a head of
the lower bolt 31 is made to correspond to a seat 32.
[0069] As usual, the turn buckle 38 is provided with a
right-handed screw at one end and a left-handed screw
at the other end, so that externally threaded portions of
the upper bolt 24 and the lower bolt 31 are reverse
screws.

[0070] Theillustrated heald-frame height adjusting ap-
paratus 1 is used considering that the first engaging sec-
tion 21 is a separate section. Thatis, an operator engages
the first engaging sections 21 to the left and right sides
of the heald frame 90, and, then, each second engaging
section 22, each raising-lowering means 3, and each
heald-frame height measuring means 4 that are integrat-
ed to each other are disposed between the correspond-
ing first engaging section 21 and the corresponding heald
frame guide 92. At this time, the operator can fit each
supporting member 23 at the second engaging section
22 to the lower portion of its corresponding first engaging
section 21, and position the front-back directions of the
first and second engaging sections 21 and 22. Thereaf-
ter, each turn buckle 38 is turned, and the bottom surface
of eachlowerbolt 31is broughtinto contact with the upper
surface of the corresponding heald frame guide 92, to
support the heald frame 90. The subsequent operations
are the same as those in the other embodiments.
[0071] Although the illustrated second engaging sec-
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tion 22 is described as being a portion of the engaging
means 2 in the foregoing description, it may be described
as being a portion of the raising-lowering means 3. In this
case, the raising-lowering means 3 includes an internally
threaded portion of the turn buckle 38 (serving as the
threaded member 31 screwed to the upper bolt 24 at the
second engaging section 22 and extending vertically),
the turn buckle 38 serving as an operating section for
rotating the internally threaded portion of the turn buckle
38 and the upper bolt 24 at the second engaging section
22 relative to each other, and the lower bolt 31 serving
as a seat on which the securing portion of the loom is
placed.

[0072] The heald-frame height adjusting apparatus 1
is not limited to the above-described embodiments. In
the first embodiment, the direction of projection of the
external thread 71 of the fastening section 7 is perpen-
dicular to the direction in which the through hole 53 ex-
tends through the body 5 in the gripping device 2 and to
a gripping direction. However, the present invention is
not limited thereto. The projection direction may be par-
allel to the gripping direction, or may be parallel to the
axial direction of the shaft of the internally threaded por-
tion 54 of the body 5.

[0073] In the second embodiment, the engaging pin
57 is formed integrally with the body 5, and the engaging
hole 59 is formed in the side stay 90a. However, the
present invention is not limited thereto. It is possible to
integrate the engaging pin 57 to the side stay 90a and to
form the engaging hole 59 in the body 5, or it is possible
to form engaging holes in the body 5 and the side stay
90a, respectively, and use the engaging pin 57 as asingle
member.

[0074] In the second embodiment, in the heald-frame
height measuring means 4, the upper surface of the body
5 that is made flush with the upper surface of the heald
frame 90 serves as an indicator, and the operator reads
a scale value that matches the indicator and adjusts the
height of the heald frame 90. However, the present in-
vention is not limited thereto. A dedicated indicator may
be provided at a location that does not match the upper
surface of the heald frame 90. For example, although not
illustrated, in the heald-frame height measuring means
4, it is possible to use, as the threaded member 31, an
ordinary stud bolt having threads at both ends over the
entire length and not having threads at portions of the
entire length; to form the surface not having threads as
the calibrated display surface 46; to move the body 5 at
the externally threaded section 31a below or above the
calibrated display surface 46; and to protrude a dedicated
indicator from the body 5 towards the calibrated display
surface 46 at the upper side or the lower side.

[0075] Inthe last embodiment, the first engaging sec-
tion 21 that is separate from the heald frame 90 engages
the heald frame 90. However, the present invention is
not limited thereto. The heald frame 90 itself may inte-
grally include the first engaging section 21 as a portion
thereof. In this case, the first engaging section 21 is not
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included in the heald-frame height adjusting apparatus
1, and the engaging means 2 only includes the second
engaging section 22.

[0076] In the last embodiment, the turn buckle 38 and
the lower bolt 31 are combined so that the length of the
raising-lowering means 3 is changed. However, instead,
itis possible to simply provide a rotatably supporting shaft
in place of the lower bolt 31; to provide in place of the
turn buckle 38 a nut member that rotatably supports the
upper portion of the supporting shaft at the lower side;
to screw the upper bolt 24 at the second engaging section
22 to aninternal thread at the upper side of the nut mem-
ber; and to use the upper bolt 24 as the threaded member
31. Alternatively, it is possible to simply provide a sup-
porting shaft extending downward from the C-shaped
supporting member 23 in place of the upper bolt 24; to
provide a nut member that rotatably supports the lower
portion of the supporting shaft at the upper side in place
of the turn buckle 38; and to screw the lower bolt 31 to
an internal thread at the lower side of the nut member.
Still alternatively, in place of the turn buckle 38, the upper
bolt 24, and the lower bolt 31, it is possible to use a turn
buckle rod having reverse external threads at both ends
thereof, and nut members that engage the external
threads.

Claims

1. A heald-frame height adjusting apparatus (1) used
in a shedding device (80) comprising a drive trans-
mission mechanism (82) which is provided in accord-
ance with each heald frame (90), which connects a
reciprocating driving device (81) and a heald frame
(90) with each other, and which is capable of chang-
ing a supporting height of the corresponding heald
frame (90),
wherein the heald-frame height adjusting apparatus
(1)ischaracterized by comprising engaging means
(2) and raising-lowering means (3), the engaging
means (2) being engageable with and disengagea-
ble from the heald frame (90) and being engaged
with the heald frame (90) when the height of the heald
frame (90) is adjusted before starting an operation
of a loom, the raising-lowering means (3) being
placed at a securing portion of the loom and moving
the engaging means (2) vertically with respect to the
securing portion.

2. The heald-frame height adjusting apparatus (1) ac-
cording to Claim 1, wherein the engaging means (2)
includes a gripping device that grips any location of
the heald frame (90).

3. The heald-frame height adjusting apparatus (1) ac-
cording to either Claim 1 or Claim 2, wherein the
raising-lowering means (3) includes a threaded
member (31), an operating section (33), and a seat

10

15

20

25

30

35

40

45

50

55

(32), the threaded member (31) having either one of
an externally threaded portion or aninternally thread-
ed portion, the one of the threaded portions of the
threaded member (31) being screwed to the other
of the threaded portions formed in the engaging
means (2), the operating section (33) rotating the
one of the threaded portions of the threaded member
(31) and the other of the threaded portions of the
engaging means (2) relative to each other, the seat
(32) being placed at the securing portion of the loom.

The heald-frame height adjusting apparatus (1) ac-
cording to any one of Claims 1 to 3, further compris-
ing heald-frame height measuring means (4) for
measuring the height of the heald frame (90).
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