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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a needle bar
mechanism for installing on a sewing head of a sewing
machine, and more particularly to a needle bar changing
device that allows the needle bars within the same one
sewing head to be changed from one to another while
the sewing reference point for that sewing head is un-
changed.

BACKGROUND OF THE INVENTION

[0002] In Fig. 1, there is shown a conventional linear-
type multi-head sewing machine, which includes a ma-
chine table 10, a machine frame 11 upward extended
from the machine table 10, a plurality of sewing heads
12 mounted on the machine frame 11 to space from one
another, a plurality of needle plates 13 disposed on the
machine table 10 at positions opposite to the respective
sewing heads 12 and having an extending direction per-
pendicular to that of the sewing heads 12, a plurality of
rotating shuttles (not shown) disposed below respective
needle plates 13 to cooperate with the sewing heads for
sewing operation, a substantially rectangular supporting
frame 14 provided on a top of the machine table 10 for
supporting a workpiece thereon, and a driving mecha-
nism (not shown) coupled to the supporting frame 14 for
driving the supporting frame 14 to horizontally move on
the top of the machine table 10 in the x-direction and the
y-direction. On each of the sewing heads 12, a plurality
of needle bars 15 is linearly arranged to supply different
types of threads. Therefore, any desired one of the nee-
dle bars 15 can be selected for stitching with a desired
type of thread.

[0003] However, according to the above-described
multi-head sewing machine, the needle bars 15 on each
sewing head 12 are usually linearly arranged, and every
needle bar 15 has a fixed lowering position. Therefore,
each needle plate 13 for feeding the workpiece on the
machine table 10 must have a size large enough to cover
an overall width of all the needle bars linearly arrayed on
the corresponding sewing head 12 as well as an overall
width of a stitching area on the workpiece. As a result,
the supporting frame 14 on the machine table 10 would
be very large in volume. Moreover, in practical sewing
operation, in case there is a large number of needle bars
15 provided on each of the sewing heads 12, it is neces-
sary to increase the driving mechanism’s travel distance
in the x-direction, so that the same point of the workpiece
on the machine table 10 can be moved to the positions
corresponding to the leftmost and the rightmost needle
bar 15 on the sewing head 12 for stitching.

[0004] To reduce the driving mechanism’s travel dis-
tance in the x-direction, a conventional round-type multi-
head sewing machine as shown in Fig. 2 has been de-
veloped. The round-type multi-head sewing machine
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similarly includes a machine table 16, a supporting frame
17 upward extended from the machine table 16 for sup-
porting a plurality of spaced sewing heads 18 thereon,
and a plurality of needle bars 19 arrayed on each of the
sewing heads 18. Unlike the conventional linear-type
multi-head sewing machine, the needle bars 19 in the
round-type multi-head sewing machine are circumferen-
tially arranged on each of the sewing heads 18 for sup-
plying different threads. While the circumferential ar-
rangement of the needle bars 19 on each of the sewing
heads 18 indeed reduces the x-direction travel distance,
every needle bar 19 on the sewing heads 18 still has a
fixed lowering position. In case there is a large number
of needle bars 19 provided on each of the sewing heads
18, an increased x-direction travel distance on the ma-
chine table 16 is still needed.

[0005] Inview that the conventional multi-head sewing
machines have the drawbacks of having a very large vol-
ume and requiring an extended x-direction travel dis-
tance for the driving mechanism, it is therefore tried by
the inventor to develop an improved sewing machine
needle bar changing device in order to overcome the
drawbacks in the conventional multi-head sewing ma-
chines.

SUMMARY OF THE INVENTION

[0006] A primary object of the present invention is to
provide a sewing machine needle bar changing device,
with which needle bars and accordingly sewing threads
on the same one sewing head on a multi-head sewing
machine can be quickly and easily changed from one to
another for stitching according to actual need in sewing
operation while the sewing reference point and the nee-
dle plate for that sewing head are unchanged.

[0007] Anotherobjectof the presentinvention is to pro-
vide a sewing machine needle bar changing device that
includes means for preventing the individual needle bars
from rotating and limiting their axial motion, so that the
needle bar moved to and located at a sewing position is
allowed to axially move upward and downward while all
other needle bars not located at the sewing position are
not axially movable.

[0008] A further object of the present invention is to
provide a sewing machine needle bar changing device,
of which a needle bar case can be differently configured
to allow needle bars to be circumferentially, linearly or
curvilinearly arrayed thereon, so that a most suitably
structured needle bar case can be conveniently selected
for use according to the model of the sewing machine
and the size of the sewing head thereof, so that the
present invention provides effectively increased conven-
ience in assembling as well as widened usability and ap-
plicability.

[0009] To achieve the above and other objects, the
sewing machine needle bar changing device according
to the present invention includes a needle bar case, a
needle bar case holder, a plurality of needle bars each
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carrying a needle, a needle bar guide member, and a
driving mechanism.

[0010] The needle bar case has a plurality of spaced
needle bar holes, and each of the needle bar holes is
provided on at least one side of its wall with at least one
longitudinal slide way, which communicates the needle
bar hole with an external space. The needle bar case
holder is located at one side of the needle bar case and
has a control guide way formed thereon, and the control
guide way has a longitudinal opening. The needle bars
are received in the needle bar holes in one-to-one cor-
respondence and are engaged with the respective lon-
gitudinal slide ways and the control guide way. The nee-
dle bar guide member is engaged with one of the needle
bars that is moved to align with the longitudinal opening,
and is connected to and brought by a crank link on the
sewing machine to move upward and downward. Finally,
the driving mechanism can bring the needle bar case to
displace and provide a locating function, so that one of
the needle bar holes is selectively moved to a sewing
position, at which the needle bar in the selected needle
bar hole is in line with the longitudinal opening and the
needle bar guide member.

[0011] With these arrangements, the needle bar being
selectively moved to and located at the sewing position
can be brought by the needle bar guide member to axially
move upward and downward synchronously with the
needle bar guide member, while all other needle bars
that are not located at the sewing position are restricted
by the control guide way from axially moving upward and
downward.

[0012] Inapreferred embodiment of the presentinven-
tion, the needle bar case holder and the needle bar guide
member are located at the same side of the needle bar
case. In this case, the needle bars respectively have a
first protrusion for engaging with the control guide way,
and the needle bar guide member has a first recess cor-
responding to the first protrusions, so that the needle bar
located at the sewing position can move synchronously
with the needle bar guide member through engagement
of the first protrusion with the first recess. Alternatively,
the needle bars respectively may have a recess for en-
gaging with the control guide way, and the needle bar
guide member has a protrusion corresponding to the re-
cesses on the needle bars.

[0013] Inanother preferred embodiment of the present
invention, the needle bar case holder and the needle bar
guide member are located at two opposite sides of the
needle bar case. In this case, the needle bars respec-
tively have a first protrusion and a second protrusion
formed thereon, and the needle bar guide member has
a first recess corresponding to the first protrusions; the
second protrusions are engaged with the control guide
way; and the first protrusion on the needle bar that is
located at the sewing position is engaged with the first
recess for the needle bar to move synchronously with
the needle bar guide member.

[0014] In the above two preferred embodiments, the
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contact surfaces between each first protrusion and the
first recess are configured as a protuberance and a cor-
responding hollow. In the present invention, the needle
bar holes can be circumferentially, linearly or curvilinearly
arranged on the needle bar case; and the needle bar
case can be driven by the driving mechanism to rotate,
displace linearly, or sway from side to side, so as to
change the positions of the needle bar holes relative to
the needle bar guide member.

[0015] Further, the driving mechanism for the present
invention further includes a driving motor and a transmis-
sion unit. The driving motor has a driving shaft; the trans-
mission unit has an end connected to the driving shaft
and another end connected to the needle bar case. Inan
operable embodiment, the transmission unit can be any
one of a gear set, a belt-driving unit, a guide screw unit,
an actuator, an electrical driving unit and other final con-
trolling elements.

[0016] According to the present invention, the control
guide way can be configured as a groove or a rabbet
formed on a wall surface of the needle bar case holder,
and the needle bars are respectively provided with a pro-
trusion corresponding to the groove or the rabbet. Alter-
natively, the control guide way can be configured as an
annular flange formed on around the wall surface of the
needle bar case holder, and the needle bars respectively
have a recess corresponding to the annular flange or a
stopper pressing against a top of the annular flange, so
that the needle bars are restricted by the control guide
way from axially moving upward and downward.

[0017] The presentinvention is characterized in that
the needle bars in the needle bar case can be selectively
moved to align and engage with the needle bar guide
member that is located at a fixed position, so that sewing
threads on the same one sewing head of the sewing ma-
chine can be directly changed for stitching according to
actual need in sewing operation while the sewing refer-
ence point and the needle plate for that sewing head are
unchanged.

[0018] Further, the needle bar case and the needle bar
case holder in the present invention are respectively pro-
vided with longitudinal slide ways and a control guide
way, which together effectively prevent the needle bars
from rotating relative to the needle bar holes and limit
them from axially moving upward and downward. With
these arrangements, only the selected needle bar, i.e.
the needle bar at the sewing position, is allowed to axially
move upward and downward, while the rest needle bars
are not axially movable.

[0019] In addition, since the needle bar case for the
present invention can be differently configured to allow
the needle bars to be circumferentially, linearly or curvi-
linearly arrayed thereon, a most suitably structured nee-
dle bar changing device can be conveniently selected for
use according to the model of the sewing machine and
the size of the sewing head thereof, enabling the present
invention to provide effectively increased convenience in
assembling as well as widened usability and applicability.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0020] 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. 1 is a perspective view of a conventional multi-
head sewing machine having a plurality of needle
bars linearly arranged on each sewing head thereof;

Fig. 2 is a perspective view of another conventional
multi-head sewing machine having a plurality of nee-
dle bars circumferentially arranged on each sewing
head thereof;

Fig. 3 is a schematic side view showing the position
on each sewing head of a multi-head sewing ma-
chine at where a sewing machine needle bar chang-
ing device according to the present invention is in-
stalled;

Fig. 4 is an assembled perspective view of a round-
type sewing machine needle bar changing device
according to a first preferred embodiment of the
present invention;

Fig. 5 is an exploded view of Fig. 4;
Fig. 6 is a partially cut-away view of Fig. 4;

Fig. 7 is a partially enlarged view of Fig. 6 showing
the engagement of one needle bar with a needle bar
guide member;

Fig. 8 is a partially enlarged view showing the en-
gagement of one needle bar with the needle bar
guide member according to a variant of the first pre-
ferred embodiment of the present invention;

Fig. 9is a partially cut-away view showing the sewing
machine needle bar changing device according to
the first preferred embodiment of the present inven-
tion is driven to change the needle bars for one to
another;

Fig. 10 is a partially cut-away view of the first pre-
ferred embodiment of the present invention showing
the use of one needle in a selected needle bar to sew;

Fig. 11 is a partially enlarged sectional view showing
arabbet-type control guide way according to another
variant of the first preferred embodiment of the
present invention;

Fig. 12 is an assembled perspective view of a round-
type sewing machine needle bar changing device
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according to a second preferred embodiment of the
present invention;

Fig. 13 is a side view of Fig. 12;

Fig. 14 is another perspective view similar to Fig. 12
with a cylindrical needle bar case removed there-
from;

Fig. 15 is a sectional view of Fig. 14;

Fig. 16 is a sectional view showing a first variant of
the second preferred embodiment of the present in-
vention having a rabbet-type control guide way;

Fig. 17 is an assembled perspective view showing
a second variant of the second preferred embodi-
ment of the present invention having a flange-type
control guide way;

Fig. 18 and a partially enlarged view thereof show
the needle bar for the present invention is provided
with a stopper corresponding to the flange-type con-
trol guide way shown in Fig. 17;

Fig. 19 is an assembled perspective view of a linear-
type sewing machine needle bar changing device
according to a third preferred embodiment of the
present invention;

Fig. 20 is an exploded view of Fig. 19;
Fig. 21 is a sectional view of Fig. 19;

Fig. 22 shows the third preferred embodiment of the
presentinventionis driven to change the needle bars
for one to another;

Fig. 23 is an assembled perspective view of a linear-
type sewing machine needle bar changing device
according to a fourth preferred embodiment of the
present invention;

Fig. 24 is another perspective view similar to Fig. 23
with a linear-type needle bar case holder removed
therefrom;

Fig. 25is a front view of Fig. 23 showing the engage-
ment of one needle bar with a needle bar guide mem-
ber; and

Fig. 26 is a perspective view of a curvilinear-type
needle bar case for the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0021] The present invention will now be described
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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.

[0022] Please refer to Fig. 3. The present invention is
a sewing machine needle bar changing device 30 in-
stalled on a needle bar mechanism 22 in a sewing head
21 of a sewing machine 20, and is particularly connected
to a crank link 23 of the needle bar mechanism 22, so
that a needle bar 33 currently located at a sewing position
can be changed with another one via a driving mecha-
nism 35 having a locating function.

[0023] Please refer to Figs. 4 to 6. According to a first
preferred embodiment of the present invention, the sew-
ing machine needle bar changing device 30 includes a
cylindrical needle bar case 31, a cylindrical needle bar
case holder 32, a plurality of needle bars 33 each carrying
a needle 331, a needle bar guide member 34, and a driv-
ing mechanism 35.

[0024] The cylindrical needle bar case 31 has a pivot-
ing section 311 radially inward extended from an inner
side to a center thereof. The pivoting section 311 has a
shaft hole 312 formed at a position corresponding to an
axial center of the cylindrical needle bar case 31 for a
pivot shaft 313 to extend therethrough. The cylindrical
needle bar case 31 is provided along its wall with several
circumferentially spaced needle bar holes 314, and on
its outer wall surface with several longitudinal slide ways
315 corresponding to the needle bar holes 314. The lon-
gitudinal slide ways 315 are extended parallel to the axial
center of the cylindrical needle bar case 31 and commu-
nicate their corresponding needle bar holes 314 with an
outer space. The longitudinal slide ways 315 are extend-
ed from a near central section down to a lower end of the
outer wall surface of the cylindrical needle bar case 31,
allowing the needle bars 33 to be conveniently upward
extended into the needle bar holes 314 from the lower
ends of the longitudinal slide ways 315.

[0025] The cylindrical needle bar case holder 32 is fit-
ted around the outer side of the cylindrical needle bar
case 31, and is provided on an inner wall surface with a
horizontally extended control guide way 321, which is
located outside and faced toward the upper ends of all
the longitudinal slide ways 315. The control guide way
321 further includes a longitudinal opening 322, which
communicates an inner and an outer side of the cylindri-
cal needle bar case holder 32 with each other. Two ra-
dially outward protruded portions 323 are formed on the
cylindrical needle bar case holder 32 corresponding to
an upper and a lower end of the longitudinal opening 322,
and are respectively provided with a through hole 324.
[0026] The needle bars 33 are received in the needle
bar holes 314 of the cylindrical needle bar case 31 in
one-to-one correspondence. Each of the needle bars 33
has a first protrusion 332 formed thereon for radially out-
ward extending through the longitudinal slide way 315 to
engage with the longitudinal opening 332 of the control
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guide way 321, such that the first protrusion 332 of the
needle bar 33 engaging with the longitudinal opening 332
has a predetermined length exposed from the longitudi-
nal opening 322.

[0027] Intheillustrated first preferred embodiment, the
needle bar guide member 34 is located outside the lon-
gitudinal opening 322 of the cylindrical needle bar case
holder 32, and has two opposite ends extended into the
through holes 324 on the two protruded portions 323 to
thereby be held in place on the needle bar case holder
32. The needle bar guide member 34 has a first recess
341 formed thereon for correspondingly engaging with
the exposed partial length of the first protrusion 332 of
the needle bar 33, enabling the needle bar 33 and the
needle bar guide member 34 to move synchronously. A
connecting arm 342 is also formed on one side of the
needle bar guide member 34 opposite to the first recess
341 for connecting to the crank link 23, such that the
needle bar guide member 34 is brought by the crank link
23 to move upward and downward.

[0028] Please refer to Fig. 7. For the first protrusion
332 on the needle bar 33 to more smoothly and firmly
engage with the first recess 341 on the needle bar guide
member 34, upper and lower faces of the first protrusion
332 in contact with the upper and lower faces of the first
recess 341 are respectively provided at two lateral sides
with two beveled guiding surfaces and thereby have a
slightly raised configuration 333.

[0029] However, itis understood the above described
way of engagement between the needle bar 33 and the
needle bar guide member 34 is only illustrative and not
intended to limit the present invention in any way. For
example, the first protrusion 332 and the first recess 341
can be exchanged in position according to a variant of
the first preferred embodiment of the present invention
as shown in Fig. 8. Therefore, the needle bar 33 can be
provided with a recess 334 similar to the first recess 341
while the needle bar guide member 34 can be corre-
spondingly provided with a protrusion 344 similar to the
first protrusion 332 for engaging with the recess 334. Al-
ternatively, other different types of engaging structures
can be provided on between the needle bar 33 and the
needle bar guide member 34 to achieve the same func-
tion.

[0030] Please refer to Figs. 5 and 6 again. The driving
mechanism 35 includes a driving motor 351 and a trans-
mission unit 36. The driving motor 351 is a step motor
with a locating function and has a driving shaft 352, which
cooperates with the transmission unit 36 to move the
cylindrical needle bar case 31. The transmission unit 36
is configured as a gear set 361 consisting of three gears.
The gear set 361 has an end rotatably connected to the
driving shaft 352 and another end meshed with a toothed
wheel formed around an upper end of the cylindrical nee-
dle bar case 31, so as to drive the cylindrical needle bar
case 31 to rotate about the pivot shaft 313 and therefore
change the position of every needle bar hole 314 on the
cylindrical needle bar case 31 relative to the needle bar
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guide member 34.

[0031] As can be seen from Figs. 9 and 10, when the
cylindrical needle bar case 31 is driven by the driving
motor 351 and the gear set 361 to rotate, the needle bar
33 in any one of the needle bar holes 314 can be selec-
tively moved to a sewing position, at which the needle
bar 33 is radially in line with the longitudinal opening 322
and the needle bar guide member 34. The needle bar 33
being selectively moved to the sewing position will be-
come engaged with the needle bar guide member 34 to
axially move upward and downward synchronously with
the latter. As to the rest needle bars 33 that are not moved
to the sewing position, they are restricted by the control
guide way 321 from axially moving upward and down-
ward.

[0032] In the first preferred embodiment of the present
invention, the control guide way 321 is configured as a
groove 321a having an upper and a lower side to provide
an axial limiting effect and can be correspondingly en-
gaged with the first protrusions 332 on the needle bars
33. However, as can be seen in Fig. 11, according to a
variant of the first preferred embodiment, the control
guide way 321 can be otherwise configured as a rabbet
321b having a lower side, which serves as a support to
press against the first protrusions 332 on the needle bars
33, and an open upper side. With this configuration, the
needle bars 33, due to their own weight, can still rest on
the rabbet-type control guide way 321b and maintain at
a fixed axial position in the needle bar case holder 32.
[0033] Figs. 12 and 13 illustrate a second preferred
embodiment of the present invention, which similarly in-
cludes a cylindrical needle bar case 31, a cylindrical nee-
dle bar case holder 32, a plurality of needle bars 33 each
carrying a needle 331, a needle bar guide member 34,
and a driving mechanism 35 (not shown in Figs. 12 and
13). The second preferred embodiment is different from
the first one mainly in the positions of the cylindrical nee-
dle bar case holder 32 and the needle bar guide member
34 relative to the cylindrical needle bar case 31. In the
first preferred embodiment, the cylindrical needle bar
case holder 32 and the needle bar guide member 34 are
located at the same side of the cylindrical needle bar
case 31, while in the second preferred embodiment the
cylindrical needle bar case holder 32 and the needle bar
guide member 34 are located at two opposite sides of
the cylindrical needle bar case 31.

[0034] Due to the change in the relative positions of
the cylindrical needle bar case holder 32 and the needle
bar guide member 34 to the cylindrical needle bar case
31, the second preferred embodiment has some parts
different from the first preferred embodiment. The follow-
ing description of the second preferred embodiment
omits the parts identical to the first preferred embodiment
and only the different parts, namely, the cylindrical needle
bar case 31, the cylindrical needle bar case holder 32
and the needle bars 33 are particularly described.
[0035] Please refer to Figs. 14 and 15. In the second
preferred embodiment, every needle bar hole 314 on the
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cylindrical needle bar case 31 has two longitudinal slide
ways 315 (not shown in Figs. 14 and 15) formed on two
diametrically opposite sides of its wall surface, or more
specifically, on a radially inner and a radial outer side of
its wall surface; the cylindrical needle bar case holder 32
is fitted in the cylindrical needle bar case 31 and has a
control guide way 321 formed on around an outer wall
surface thereof to face toward all the longitudinal slide
ways 315 on the radially inner side of the cylindrical nee-
dle bar case 31; and every needle bar 33 has a first pro-
trusion 332 and a second protrusion 335 formed on two
diametrically opposite sides of an outer surface thereof.
The first protrusions 332 are radially outward extended
through the longitudinal slide ways 315 formed on the
radially outer side of the cylindrical needle bar case 31
to finally engage with the needle bar guide member 34.
On the other hand, the second protrusions 335 are radi-
ally inward extended through the longitudinal slide ways
315 formed on the radially inner side of the cylindrical
needle bar case 31 tofinally engage with the control guide
way 321 on the cylindrical needle bar case holder 32.
One of the needle bars 33 located corresponding to the
longitudinal opening 322 is allowed to axially move up-
ward and downward.

[0036] Fig. 16 is a sectional view showing a first variant
of the second preferred embodiment of the present in-
vention. In the second preferred embodiment shown in
Fig. 15, the control guide way 321 is in the form of a
groove 321a. However, in the first variant of the second
preferred embodiment shown in Fig. 16, the control guide
way 321 can be a rabbet 321b similar to that shown in
Fig. 11, i.e. having an open upper end and a lower side
serving as a support to press against the second protru-
sions 335. Again, with this configuration, the needle bars
33, due to their own weight, can still rest on the rabbet-
type control guide way 321b and maintain at a fixed axial
position outside the needle bar case holder 32.

[0037] Inany ofthe above-described preferred embod-
iments, the cylindrical needle bar case holder 32 has a
groove-type control guide way 321 for correspondingly
engaging with the first protrusions 332 or the second pro-
trusions 335 on the needle bars 33. However, these em-
bodiments are only illustrative and not intended to limit
the way by which the control guide way 321 and the nee-
dle bars 33 of the present invention are engaged with
one another. For example, in a second variant of the sec-
ond preferred embodiment shown in Fig. 17, the control
guide way 321 can be otherwise an annular flange 321¢
formed on around the outer surface of the cylindrical nee-
dle bar case holder 32, and the needle bars 33 can re-
spectively have a recess 336 formed thereon for engag-
ing with the annular flange 321c. Alternatively, in afurther
variant of the second preferred embodiment as shown in
Fig. 18, the control guide way 321 is in the form of the
annular flange 321c, while the needle bars 33 can re-
spectively have a stopper 337 for pressing against a top
of the annular flange 321c to maintain at a fixed axial
position outside the needle bar case holder 32.
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[0038] According to the above two embodiments, it is
understood that, no matter how the cylindrical needle bar
case holder 32 and the needle bar guide member 34 are
located relative to the needle bar case 31, and no matter
how the needle bars 33 are engaged with the needle bar
guide member 34 and the cylindrical needle bar case
holder 32, these different arrangements all fall in the tech-
nical scope of the present invention.

[0039] Fig. 19 is an assembled perspective view of a
third preferred embodiment of the present invention. In
the third preferred embodiment, the sewing machine nee-
dle bar changing device 30 includes a linear needle bar
case 37, a linear needle bar case holder 38, a plurality
of needle bars 33 each carrying a needle 331, a needle
bar guide member 34, and a driving mechanism 35.
[0040] Please also refer to Figs. 20 and 21, which are
exploded perspective view and assembled sectional
view of Fig. 19, respectively. The linear needle bar case
37 includes a plurality of linearly spaced needle bar holes
371 and is provided on two opposite sides of its outer
wall with a plurality of longitudinal slide ways 372 corre-
sponding to and communicating with the needle bar holes
371, so that each of the needle bar holes 371 has two
longitudinal guide ways 372 facing toward two opposite
directions. Further, the longitudinal slide ways 372 are
located in a near middle section of the linear needle bar
case 37.

[0041] The linear needle bar case holder 38 is located
at one side of the linear needle bar case 37 and has a
horizontal control guide way 381 formed on a face adja-
cent to the linear needle bar case 37. The control guide
way 381 transversely faces toward all the longitudinal
slide ways 372 and further includes a vertically extended
longitudinal opening 382.

[0042] The needle bars 33 are received in the needle
bar holes 371 of the linear needle bar case 37 in one-to-
one correspondence. Each of the needle bars 33 has a
first protrusion 332 and a second protrusion 335 formed
on two diametrically opposite sides of an outer surface
thereof. The first protrusions 332 are outwardly extended
through the longitudinal slide ways 372 formed on the
side of the linear needle bar case 37 facing away from
the linear needle bar case holder 38. On the other hand,
the second protrusions 335 are outwardly extended
through the longitudinal slide ways 372 formed on the
side of the linear needle bar case 37 facing toward the
linear needle bar case holder 38 to engage with the con-
trol guide way 381.

[0043] The needle bar guide member 34 is located at
the side of the linear needle bar case 37 opposite to the
linear needle bar case holder 38, and has a first recess
341 formed thereon for correspondingly engaging with
one of the needle bars 33 that is located in line with the
longitudinal opening 382. A connecting arm 342 is also
formed on one side of the needle bar guide member 34
opposite to the firstrecess 341 for connecting to the crank
link 23, such that the needle bar guide member 34 is
brought by the crank link 23 to move upward and down-

10

15

20

25

30

35

40

45

50

55

ward.

[0044] Since the first protrusions 332 and the second
protrusions 335 in the third preferred embodiment also
have contact surfaces being structured like the contact
surfaces for the first protrusions 332 in the first preferred
embodiment, they are not repeatedly described herein.
Further, the above-described manner of engagement of
the needle bar 33 with the needle bar guide member 34
is also illustrative, and many other different engagement
structures providing similar function are also included in
the scope of the present invention.

[0045] In the illustrated third preferred embodiment,
the driving mechanism 35 includes a driving motor 351
and a gear set 362. The driving motor 351 is also a step
motor with a locating function and has a driving shaft 352.
The gear set 362 includes a gear 363 located at one end
thereof for rotatably connecting to the driving shaft 352,
and a toothed rack 364 located at another end thereof.
The toothed rack 364 is fixedly mounted to one side of
the linear needle bar case 37 and meshes with the gear
363, so as to bring the linear needle bar case 37 to dis-
place linearly.

[0046] Please refer to Fig. 22. When the driving motor
351 drives the toothed rack 364 of the gear set 362 and
accordingly, the linear needle bar case 37 to displace
linearly, one of the needle bars 33 in the needle bar holes
371 is selectively moved to a sewing position, at which
the needle bar 33 is in line with the longitudinal opening
382 on the linear needle bar case holder 38 and the nee-
dle bar guide member 34. The needle bar 33 being se-
lectively moved to the sewing position will become en-
gaged with the needle bar guide member 34 to axially
move upward and downward synchronously with the lat-
ter.

[0047] Fig. 23 illustrates a fourth preferred embodi-
ment of the presentinvention, which alsoincludes alinear
needle bar case 37, a linear needle bar case holder 38,
a plurality of needle bars 33 each carrying a needle 331,
aneedle bar guide member 34, and a driving mechanism
35. The fourth preferred embodiment is different from the
third preferred embodiment mainly in the positions of the
linear needle bar case 37 and the linear needle bar case
holder 38 relative to the needle bar guide member 34.
[0048] Please refer to Figs. 24 and 25 along with Fig.
23. In the fourth preferred embodiment, the needle bar
holes 371 on the linear needle bar case 37 respectively
have one single longitudinal slide way 372 formed on one
side facing toward the needle bar guide member 34; the
linear needle bar case holder 38 is located between the
linear needle bar case 37 and the needle bar guide mem-
ber 34, and is provided on one side adjacent to the linear
needle bar case 37 with a horizontal control guide way
381, which transversely faces toward all the longitudinal
slide ways 372 and has a vertically extended longitudinal
opening 382; and each of the needle bars 33 in the needle
bar holes 371 has a first protrusion 332 for extending
through the corresponding longitudinal slide way 372 to
engage with the control guide way 381. The first protru-
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sion 332 on a selected needle bar 33 that is moved to
the aforesaid sewing position can engage with the lon-
gitudinal opening 382 of the control guide way 381. All
other parts in the fourth preferred embodiment are similar
to those in the third preferred embodiment and are there-
fore not repeatedly described herein.

[0049] In addition to the cylindrical and the linear con-
figuration, the needle bar case for the present invention
can, of course, still have other different shapes. For ex-
ample, in Fig. 26, there is shown a curvilinear needle bar
case 39, on which multiple needle bar holes 391 are
spaced along a curved line. Each of the needle bar holes
391 has a longitudinal slide way 392 formed on one side
thereof and carries a needle 33. The curved needle bar
case 39 can be driven by the driving mechanism 35 to
sway from side to side, so as to change the positions of
the needle bar holes 391 relative to the needle bar guide
member 34.

[0050] Moreover,the transmission unit 36 in the driving
mechanism 35 is not limited to the gear set 361 and the
gear set 362 in the aforesaid four preferred embodi-
ments, but can be many other types of transmission
mechanisms, including but not limited to a belt-driving
unit, a guide screw unit, an actuator, an electrical driving
unit, and other final controlling elements, which all can
exactly achieve the purpose of power transmission and
provide the locating effect.

[0051] 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. Asewing machine needle bar changing device, com-
prising:

a needle bar case having a plurality of spaced
needle bar holes, and each of the needle bar
holes being provided on at least one side of its
wall with at least one longitudinal slide way,
which communicates the needle bar hole with
an external space;

a needle bar case holder being located at one
side of the needle bar case and

having a control guide way formed thereon, and
the control guide way having a longitudinal
opening;

a plurality of needle bars being received in the
needle bar holes in one-to-one correspondence
and each carrying a needle; the needle bars in
the needle bar holes being engaged with the lon-
gitudinal slide way and the control guide way;
aneedle bar guide member being engaged with
the needle bar that is moved to align with the
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longitudinal opening, and being connected to
and brought by a crank link on a sewing machine
to move upward and downward; and

a driving mechanism for bringing the needle bar
case to displace and providing a locating func-
tion, so that one of the needle bar holes is se-
lectively moved to a sewing position, at which
the needle bar in the selected needle bar hole
is in line with the longitudinal opening and the
needle bar guide member;

wherein the needle bar being selected and
moved to the sewing position can be brought by
the needle bar guide member to axially move
upward and downward synchronously with the
needle bar guide member, while all other needle
bars that are not located at the sewing position
are restricted by the control guide way from ax-
ially moving upward and downward.

The sewing machine needle bar changing device as
claimed in claim 1, wherein the needle bar case hold-
er and the needle bar guide member are located at
the same side of the needle bar case.

The sewing machine needle bar changing device as
claimed in claim 2, wherein the needle bars respec-
tively have a first protrusion for engaging with the
control guide way, and the needle bar guide member
has a first recess corresponding to the first protru-
sions, so that the needle bar located at the sewing
position can move synchronously with the needle
bar guide member through engagement of the first
protrusion with the first recess.

The sewing machine needle bar changing device as
claimed in claim 2, wherein the needle bars respec-
tively have a recess for engaging with the control
guide way, and the needle bar guide member has a
protrusion corresponding to the recesses on the nee-
dle bars, so that the needle bar located at the sewing
position can move synchronously with the needle
bar guide member through engagement of the re-
cess with the protrusion.

The sewing machine needle bar changing device as
claimed in claim 1, wherein the needle bar case hold-
er and the needle bar guide member are located at
two opposite sides of the needle bar case.

The sewing machine needle bar changing device as
claimed in claim 5, wherein the needle bars respec-
tively have a first protrusion and a second protrusion
formed thereon, and the needle bar guide member
has a first recess corresponding to the first protru-
sions; the second protrusions being engaged with
the control guide way; and the first protrusion on the
needle barthatislocated at the sewing position being
engaged with the first recess for the needle bar to
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move synchronously with the needle bar guide mem-
ber.

The sewing machine needle bar changing device as
claimed in claim 1, wherein the control guide way is
one ofa groove and arabbetformed on a wall surface
ofthe needle bar case holder, and each of the needle
bars correspondingly has one protrusion formed
thereon corresponding to the groove or the rabbet.

The sewing machine needle bar changing device as
claimed in claim 1, wherein the control guide way is
an annular flange formed on around a wall surface
ofthe needle bar case holder, and each of the needle
bars has one of a recess corresponding to the an-
nular flange and a stopper for pressing against a top
of the annular flange.

The sewing machine needle bar changing device as
claimed in claim 1, wherein the needle bar holes on
the needle bar case are circumferentially arrayed,
and the needle bar case is driven by the driving
mechanism to display by rotating, so as to change
the positions of the needle bar holes relative to the
needle bar guide member.

The sewing machine needle bar changing device as
claimed in claim 1, wherein the needle bar holes on
the needle bar case are linearly arrayed, and the
needle bar case is driven by the driving mechanism
to displace by moving linearly, so as to change the
positions of the needle bar holes relative to the nee-
dle bar guide member.

The sewing machine needle bar changing device as
claimed in claim 1, wherein the needle bar holes on
the needle bar case are curvilinearly arrayed, and
the needle bar case is driven by the driving mecha-
nism to displace by swaying from side to side, so as
to change the positions of the needle bar holes rel-
ative to the needle bar guide member.
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