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(54) Buttonholing machine with hammer position adjustment mechanism

(67)  Abuttonholing machine includes a hammer po-
sition adjustment mechanism for changing the length of
a buttonhole being formed, and the hammer position ad-

justmentmechanismincludes a hammer, alocating block

driven by a driving unit to move vertically, a slidable ham-
mer holder connected to the hammer and slidably as-
sembled to the locating block to move vertically along
with the locating block, a driving source mounted on the
locating block for driving the slidable hammer holder to
move laterally in y-axis direction through meshing of a
screw rod connected to the driving source with a threaded
hole provided on the slidable hammer holder. When the
screw rod is driven by the driving source to rotate in the
threaded hole, the slidable hammer holder is caused to
move linearly in y-axis direction. With these arrange-
ments, the hammer position adjustment mechanism is
simplified and occupies less operational space on the
buttonholing machine.

FIG. 3
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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to a buttonholing
machine for forming buttonholes on fabrics, and more
particularly to a buttonholing machine that includes a
hammer position adjustment mechanism, with which but-
tonholes of different lengths can be cut on fabrics simply
by changing a relative position between a hammer and
a knife without the need of replacing any parts on the
buttonholing machine.

BACKGROUND OF THE INVENTION

[0002] Fig. 1A schematically shows a conventional
buttonhole cutting device of a buttonholing machine in-
cludes a vertically movable shaft 10, a locating block 11
connected to a lower end of the shaft 10, an air cylinder
12 enclosed in the locating block 11, a sliding mechanism
13 coupled to and driven by the air cylinder 12 to auto-
matically slide in y-axis direction, and a hammer 14 fix-
edly connected to a lower end of the sliding mechanism
13. Fig. 1B shows a stitched buttonhole 16 completed
with the conventional buttonhole cutting device of the but-
tonholing machine of Fig. 1A.

[0003] To use the buttonholing machine of Fig. 1A to
form a buttonhole on a fabric, first horizontally move the
hammer 14 rightward to afirst position a1, and then lower
the hammer 14 to contact with a knife 15 located below
afabric feeding table of the buttonholing machine, so that
the hammer 14 cooperates with the knife 15 to cut a but-
tonhole 16 on a fabric that is placed on the fabric feeding
table between the hammer 14 and the knife 15. In the
case an intended overall length L2 of the buttonhole 16
to be formed on the fabric is larger than a length L1 of
the hammer 14, it is necessary to horizontally move the
hammer 14 leftward to a second position a2, and then
lower the hammer 14 again in order to increase the length
of the initially formed buttonhole 16. In the case the total
length of the buttonhole 16 formed through the first two
times of cutting is still shorter than the required overall
length L2, it is necessary to horizontally move the fabric
feeding table in a direction indicated by the arrow a and
then lower the hammer 14 again to cut the fabric a third
time for forming the buttonhole 16 with a desired overall
length L2.

[0004] With the buttonholing machine of Fig. 1A, it is
able to form buttonholes of different lengths on fabrics
without the need of replacing any part on the machine.
However, in the case of forming a relatively long button-
hole, the hammer must be horizontally moved and re-
peatedly lowered two to three times and the whole but-
tonholing operation requires prolonged time to complete.
Thatis, the buttonholing operation could not be complet-
ed quickly.

[0005] Fig.2schematically shows another convention-
al buttonhole cutting device of a buttonholing machine
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that includes a knife 20 located on a bed portion of the
buttonholing machine, a cutting block 21 cooperatively
working with the knife 20, a driving shaft 22 driving the
cutting block 21 to move vertically relative to the knife
20, a horizontally slidable plate 23 connected to the cut-
ting block 21 and having a guide rod 24 movably fitted in
a slide rail 26 that is fixedly connected to a supporting
plate 25, which is in turn mounted on a body portion 27
of the buttonholing machine, and a step motor 28 mount-
ed to the supporting plate 25 and having a screw rod 29
connected to the horizontally slidable plate 23 to serve
as a driving member. By regulating the step motor 28,
the horizontally slidable plate 23 can bring the cutting
block 21 to move horizontally and accordingly change its
horizontal position relative to the knife 20, enabling the
buttonholing machine of Fig. 2 to form buttonholes of
different lengths with one single cutting operation.
[0006] However, the buttonholing machine of Fig. 2
has the disadvantage that the whole mechanism for driv-
ing the cutting block to move horizontally is bulky in vol-
ume and includes a large number of parts. In addition,
the driving mechanism also occupies a large part of the
operational space on the buttonholing machine between
a head portion and a bed portion thereof. That is, the
conventional buttonhole cutting device for the buttonhol-
ing machine of Fig. 2 not only increases the manufactur-
ing cost of the buttonholing machine, but also causes
inconvenience in operating the machine.

SUMMARY OF THE INVENTION

[0007] A primary object of the present invention is to
provide a buttonholing machine with hammer position
adjustment mechanism, a hammer position adjustment
unit of which has a simplified design to include fewer part
and occupy less operational space on the buttonholing
machine, and can be automatically or manually operable
in different embodiments to satisfy different requirements
in use.

[0008] To achievetheabove and otherobjects, the but-
tonholing machine with hammer position adjustment
mechanism provided according to the present invention
includes a head portion, a bed portion and a body portion
located between the head and the bed portion. The head
portion has an upward and downward reciprocatingly
movable needle bar mounted thereto, and the bed portion
has a fabric feeding table arranged thereon to be hori-
zontally movable in x-axis and y-axis directions. The but-
tonholing machine includes a buttonhole cutting device
that is located behind the needle bar and includes an
upper unit assembled to the head portion and a lower
unit mounted on the bed portion.

[0009] The hammer position adjustment mechanism
includes a hammer connected to the upper unit to coop-
eratively work with the lower unit for forming a buttonhole;
a driving unit for driving the hammer to move vertically
in z-axis direction; and a hammer position adjustment
unit for horizontally moving the hammer in y-axis direc-
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tion. The hammer position adjustment unit includes a lo-
cating block connected to the driving unit, a slidable ham-
mer holder connected to the hammer and slidably as-
sembled to the locating block, and a driving source for
driving the slidable hammer holder and accordingly the
hammer to move laterally in y-axis direction. The locating
block defines a slide channel and the slidable hammer
holder defines a slide rail. The slidable hammer holder
is slidably assembled to the locating block with the slide
rail received in the slide channel.

[0010] The buttonholing machine with hammer posi-
tion adjustment mechanism according to the present in-
vention is characterized by that, in the hammer position
adjustment unit, the slidable hammer holder is internally
provided with a threaded hole and is connected to the
driving source via a screw rod. The screw rod is connect-
ed at an end to the driving source and has a centerline
parallel to the y-axis direction, in which the slidable ham-
mer holder is laterally moved relative to the locating block,
so as to extend into and mesh with the threaded hole.
Therefore, when the driving source drives the screw rod
to rotate in the threaded hole, the slidable hammer holder
is caused to move laterally in y-axis direction relative to
the locating block. Further, according to a first embodi-
ment of the present invention, the driving source is a step
motor; and in a second embodiment, the driving source
is a manually operated adjustment control.

[0011] In the second embodiment, the hammer posi-
tion adjustment unit further includes a locating member
provided between the manually operated adjustment
control and the supporting bracket of the locating block,
and the screw rod has a locating ring fitted therearound
and clamped between the locating member and the sup-
porting bracket, such that the screw rod is restricted from
moving axially. Further, the hammer position adjustment
unit also includes an indicating unit, which includes an
indicator scale provided on a lateral side of the locating
block and an indicating pointer provided on one side the
slidable hammer holder to point to the indicator scale.
[0012] In brief, the buttonholing machine of the present
invention is characterized in that the hammer position
adjustment unit thereof includes fewer parts and occu-
pies less space compared to the conventional buttonhol-
ing machine, enabling the buttonholing machine to be
manufactured at reduced cost. Further, the hammer po-
sition adjustment unit can be differently configured to be
automatically or manually operable to satisfy different re-
quirements in use.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The structure and the technical means adopted
by the present invention to achieve the above and other
objects can be best understood by referring to the follow-
ing detailed description of the preferred embodiments
and the accompanying drawings, wherein

Fig. 1A schematically shows the manner in which a
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conventional buttonhole cutting device of a button-
holing machine with one single knife forms a button-
hole on a fabric through multiple times of cutting op-
eration;

Fig. 1B is a plan view showing a stitched buttonhole
completed with the conventional buttonhole cutting
device of Fig. 1A;

Fig. 2 shows another conventional buttonhole cutting
device of abuttonholing machine thatincludes a step
motor for driving a cutting block to move;

Fig. 3 is a side perspective view of a buttonholing
machine with hammer position adjustment mecha-
nism according to the present invention;

Fig. 4 is a fragmentary sectional view showing an
upper unit of a buttonhole cutting device of the but-
tonholing machine shown in Fig. 3;

Fig. 5 is a perspective view of an automatically op-
erable hammer position adjustment device for the
buttonholing machine according to a first embodi-
ment of the present invention;

Fig. 6is a sectional view of a manually operable ham-
mer position adjustment device for the buttonholing
machine according to a second embodiment of the
present invention; and

Fig. 7 is a perspective view of the manually operable
hammer position adjustment device shown in Fig. 6.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0014] The present invention will now be described
with some preferred embodiments thereof and with ref-
erence to the accompanying drawings. For the purpose
of easy to understand, elements that are the same in the
preferred embodiments are denoted by the same refer-
ence numerals.

[0015] Please refer to Fig. 3 that is a side perspective
view of a buttonholing machine with hammer position ad-
justment mechanism according to the present invention.
As shown, the buttonholing machine includes a head por-
tion 30, a bed portion 31, and a body portion 32 located
between the head portion 30 and the bed portion 31. The
head portion 30 includes an upper shaft 33, which has
an end connected to and driven by a driving motor (not
shown) to rotate, so that a needle bar 34 connected to
another end of the upper shaft 33 is brought to move
upward and downward in a reciprocating motion. The
needle bar 34 has a needle 35 mounted to a leading end
thereof. On the bed portion 31, there is arranged a fabric
feeding table 36 that is horizontally movable in x-axis and
y-axis directions. Two fabric pressers 37 are provided on
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the fabricfeeding table 36, and each of the fabric pressers
37 has a needle plate 38 provided thereon.

[0016] A buttonhole cutting device is located behind
the needle bar 34, and includes an upper unit 40 and a
lower unit 50 that cooperatively works with the upper unit
40. The upper unit40 is connected to ahammer 41, which
is located at the head portion 30 and driven by a driving
unit 42 to move vertically in z-axis direction in a recipro-
cating motion. The lower unit 50 includes a knife 51 lo-
cated below the hammer 41. Therefore, the downward
moved hammer 41 is able to contact with the knife 51 of
the lower unit 50.

[0017] The hammer 41 is connected to the driving unit
42 via a hammer position adjustment unit 43. The ham-
mer position adjustment unit 43 brings the hammer 41
to horizontally move in y-axis direction, so as to adjust a
relative position between the hammer 41 and the knife
51 for changing an overall length of a buttonhole being
cut.

[0018] In the illustrated embodiment, the driving unit
42includes adriving cylinder421, such as an air cylinder,
which is actuated when buttonholes are to be cut on a
fabric. The driving cylinder 421 is fixedly connected at an
end to the bed portion 31 via a first supporting shaft 422,
and movably connected at another end to an end of a
linking arm 424 via an extension arm 423. The linking
arm 424 is freely turnable about a second supporting
shaft 425, which is fixedly mounted on the head portion
30, and is connected at another end to an up-down mov-
able shaft 427 via a third supporting shaft 426. The up-
down movable shaft 427 is fitted in a guide member 428,
which is fixedly mounted to the head portion 30 to limit a
vertical range within which the up-down movable shaft
427 can be driven by the driving cylinder 421 to move
upward and downward.

[0019] Please refer to Figs. 4 and 5. According to a
first embodiment of the present invention, the hammer
position adjustment unit 43 is configured to be automat-
ically operable, and includes a locating block 431 con-
nected to a bottom of the up-down movable shaft 427, a
slidable hammer holder 432 movably assembled to the
locating block 431, and a driving source 433 engaged
with the slidable hammer holder 432 for driving the latter
to move laterally in y-axis direction. The hammer 41 is
connected to the slidable hammer holder 432.

[0020] Thelocatingblock 431 has alower side defining
a slide channel 431 a. The slidable hammer holder 432
has a top defining a slide rail 432a, which is slidably re-
ceived in the slide channel 431a with a predetermined
length extendable beyond an end of the slide channel
431a, and has a lateral surface having a hammer presser
432b mounted thereon to enable convenient replace-
ment of the hammer 41 by a user. The slide rail 432a is
provided with a threaded hole 432c, which is inward ex-
tended froman end of the sliderail432ain y-axis direction
for meshing with a screw rod 434. The screw rod 434
has an end connected to the driving source 433, which
can be a step motor 435 located behind the locating block
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431, with a centerline of the screw rod 434 parallel to the
y-axis direction in which the slidable hammer holder 432
is laterally moved relative to the locating block 431.
[0021] When the driving unit 42 drives the locating
block 431, the slidable hammer holder 432 and the ham-
mer 41 to synchronously move upward and downward,
the driving source 433 also moves upward and downward
along with the locating block 431.

[0022] AscanbeseeninFigs.4an5,thelocatingblock
431 is formed at an end with a supporting bracket 431b,
which is located between the step motor 435 and the
slidable hammer holder 432. The supporting bracket
431b has a through hole 431c located corresponding to
the threaded hole 432c, and the driving source 433 is
located outside the head portion 30 and fixedly mounted
on the supporting bracket 431b, such that the screw rod
434 connected at an end to the step motor 435 is extend-
ed at a free end thereof through the through hole 431¢c
to mesh with the threaded hole 432c. When the step mo-
tor 435 is actuated to rotate the screw rod 434 in the
threaded hole 432c, the threaded hole 432c converts the
rotary motion of the screw rod 434 into linear motion of
the slidable hammer holder 432, bringing the slidable
hammer holder 432 to move laterally in y-axis direction
relative to the locating block 431.

[0023] Please refer to Figs. 6 and 7 that are sectional
and perspective views, respectively, showing the ham-
mer position adjustment unit 43 according to a second
embodiment of the present invention. While the hammer
position adjustment unit 43 in the second embodiment is
generally structurally similar to that in the first embodi-
ment, it is configured for manual operation. For this pur-
pose, the driving source 433 in the hammer position ad-
justment unit 43 of the second embodiment includes a
manually operated adjustment control 436 to replace the
step motor 435. Further, a locating member 437 having
an opening 437a is provided between the manually op-
erated adjustment control 436 and the supporting bracket
431b of the locating block 431. The screw rod 434 has
an end connected to the manually operated adjustment
control 436 and another end extended through the open-
ing 437a on the locating member 437 and the through
hole 431c on the supporting bracket 431b to mesh with
the threaded hole 432c.

[0024] In the hammer position adjustment unit 43 ac-
cording to the second embodiment of the present inven-
tion, there is a locating ring 434a fitted around the screw
rod 434 to be clamped between the supporting bracket
431b and the locating member 437, so as to restrict the
screw rod 434 from moving axially. Since the slidable
hammer holder432 and the threaded hole 432c are struc-
turally identical to those in the first embodiment of the
present invention, they are not repeatedly described
herein.

[0025] According to the second embodiment, the ham-
mer position adjustment unit 43 further includes an indi-
cating unit 438, which includes an indicator scale 438a
provided on a lateral side of the locating block 431 and
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an indicating pointer 438b provided on one side the sli-
dable hammer holder 432 that is located corresponding
to the indicator scale 438a, so that the indicating pointer
438b is able to point to the indicator scale 438a, enabling
a user to read the indicator scale 438a in a convenient
manner.

[0026] The presentinvention has been described with
some preferred embodiments thereof and it is under-
stood that many changes and modifications in the de-
scribed embodiments can be carried out without depart-
ing from the scope and the spirit of the invention that is
intended to be limited only by the appended claims.

Claims

1. A buttonholing machine, comprising a head portion,
a bed portion, a body portion located between the
head portion and the bed portion, a buttonhole cut-
ting device, and a hammer position adjustment
mechanism; the head portion having an upward and
downward reciprocatingly movable needle bar
mounted thereto, the bed portion having a fabric
feeding table arranged thereon to be horizontally
movable in x-axis and y-axis directions, and the but-
tonhole cutting device being located behind the nee-
dle bar and including an upper unit assembled to the
head portion and a lower unit mounted on the bed
portion; the hammer position adjustment mechanism
including:

a hammer connected to the upper unit to coop-
eratively work with the lower unit for forming a
buttonhole;

a driving unit for driving the hammer to move
vertically in z-axis direction; and

a hammer position adjustment unit for horizon-
tally moving the hammer in y-axis direction and
including:

a locating block connected to the driving
unit;

a slidable hammer holder connected to the
hammer and slidably assembled to the lo-
cating block, and provided with a threaded
hole;

adriving source for driving the slidable ham-
mer holder and accordingly the hammer to
move laterally in y-axis direction; and

a screw rod connected at an end to the driv-
ing source and having a centerline parallel
to y-axis direction, in which the slidable
hammer holder is laterally moved relative
to the locating block, so as to extend into
and mesh with the threaded hole;

whereby when the driving source drives the
screw rod to rotate in the threaded hole, the sl-
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idable hammer holder is caused to move later-
ally in y-axis direction relative to the locating
block.

The buttonholing machine as claimed in claim 1,
wherein the locating block includes a supporting
bracket located perpendicular to the centerline of the
screw rod, and the driving source being mounted on
the supporting bracket.

The buttonholing machine as claimed in claim 2,
wherein the driving source is a step motor.

The buttonholing machine as claimed in claim 2,
wherein the driving source is a manually operated
adjustment control.

The buttonholing machine as claimed in claim 4,
wherein the hammer position adjustment unit further
includes a locating member provided between the
manually operated adjustment control and the sup-
porting bracket of the locating block, and the screw
rod has alocating ring fitted therearound; the locating
member having an opening formed thereon for the
screw rod to extend therethrough, and the locating
ring being clamped between the locating member
and the supporting bracket to restrict the screw rod
from moving axially.

The buttonholing machine as claimed in claim 4,
wherein the hammer position adjustment unit further
includes an indicating unit.
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