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(54) SEQUIN FEEDER

(57)  Sequin strip (60), let out from a reel and then
placed on the upper surface of a supporting plate (8), is
fed at a predetermined pitch corresponding to a size of
a sequin (S’) of the strip. After a sewing needle (31) fits
into a hole (61) of a leading sequin (S’) as a needle bar
(31) descends in accordance with sewing operation, a
movable cutter blade cuts off the leading sequin (S’) by
being driven downward by abutment against the needle
bar (31) or a member (32) movable with the needle bar
(31). Sequin-cutting portion (27a) of the movable cutter
blade (27) has a thickness smaller than a thickness of

an abutting portion (27b) that abuts against the needle
bar (31) or the member (32) movable with the needle bar
(31), to secure an appropriate strength. For example, the
movable cutter blade (27) is shaped such that the thick-
ness of a particular region, corresponding to a needle
drop position, of the movable cutter blade (27) is reduced,
and that, when the movable cutter blade (27) is in a pos-
ture before abutting against the needle bar (31) or the
member (32) movable with the needle bar, an upper re-
gion (u) of the thickness-reduced sequin-cutting portion
(27a) is located below an uppermost region (T) of the
abutting portion (27b) not reduced in thickness.

Printed by Jouve, 75001 PARIS (FR)



1 EP 1731 652 A1 2

Description
Technical Field

[0001] The present invention relates to sequin feeder
apparatus for use in sewing machines which sew a se-
quin onto a sewing fabric or workpiece while severing
the sequin from a ribbon or strip of continuously-connect-
ed sequins (continuous sequin strip), and more particu-
larly, it relates to an improved sequin feeder apparatus
which can also be appropriately applied to a continuous
strip of extremely-small sequins.

Background Art

[0002] Example of the conventional sequin feeder ap-
paratus is known from German Utility Model Registration
No. G9209764.2, U.S. Patent No. 5755168 or German
Patent No. DE19538084 (corresponding to U.S. Patent
No. 5755168). Such a sequin feeder apparatus includes
a feed mechanism, which causes a strip of a multiplicity
of continuously-connected sequins (spangles) to be
played out or let out from a reel, having the continuous
sequin strip wound thereon, onto a supporting plate and
then, through predetermined forward and rearward (i.e.,
advancing and retracting) movement of a feed lever,
feeds the continuous sequin strip at a predetermined
pitch corresponding to the size of each sequin of the strip.
One sequin is sewn at a time onto a sewing workpiece
while being severed from the continuous sequin strip hav-
ing been fed in interlocked relation to a sewing operation
by a needle bar of the sewing machine.

[0003] In the sequin feeder apparatus, a feed lever
feeds the continuous sequin strip by causing its distal
end to engage a center hole of a sequin and moving
forward or advancing the distal end engaging the center
hole, and it then causes the distal end to engage the
center hole of a succeeding sequin by moving rearward
or retracting the distal end. The supporting plate has a
slit that allows the distal of the feed lever to bite into a
predetermined sequin in order to more reliably permit
engagement between the distal of the feed lever and the
sequin. Sequins are severed, one at a time, from the
continuous sequin strip by cooperative operation of a
movable cutter blade pivotably provided in proximity to
an end of the supporting plate and a fixed cutter blade
fixedly provided at the end edge of the supporting plate.
After the sewing needle fits in the center hole of the fed-
out sequin as the needle bar descends, the movable cut-
ter blade is caused to pivot by being depressed by a
needle clamp provided at the lower end of the needle bar.
[0004] Fig. 12 shows a conventionally-known sequin
feeder apparatus, where (a) is a side view of the sequin
feeder apparatus and (b) is a plan view of the sequin
feeder apparatus. Reference numeral 100 indicates the
supporting plate, 100a the slit, 100b the fixed cutter blade,
101 the feed lever, 102 the movable cutter blade, 103
the needle bar, 104 the sewing needle, 105 the needle
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clamp, 106 continuous sequin strip, S the sequin, 106a
the center hole of the sequin S, and S1 a connecting
portion between the sequins S. With this conventional
sequin feeder apparatus, itis not possible to sew a sequin
of an extremely small size (e.g., 3 mm diameter). The
sequin feeder apparatus is shown in Fig. 12 as used to
sew extremely-small sequins of a 3 mm diameter, and
the following paragraphs set forth reasons why such ex-
tremely-small sequins can not be sewn.

[0005] As seen in (b) of Fig. 12, the feed-out of the
sequin S is performed in such a manner that the con-
necting portion between the leading or first and second
sequins S is located in vertical registry with the cutting
edge of the fixed cutter blade 100b and that the sewing
needle 104 fits into the center hole 106a of the fed-out
sequin S. Thus, with the 3 mm diameter sequin, a dis-
tance from the cutting edge of the fixed cutter blade 100b
to a needle drop position of the sewing needle 104 (in-
dicated by A in (a) of Fig. 12) measures 1.5 mm. Thus,
if the needle bar descends from the position shown in (a)
of Fig. 12, the tip of the sewing needle 104 will undesirably
hit the movable cutter blade 102. As a consequence, it
is practically impossible to sew such an extremely-small
sequin S.

[0006] Also, the conventional sequin feeder apparatus
has the following inconvenience from the viewpoint of
the feed mechanism. Namely, in the conventional sequin
feeder apparatus, the distal end of the feed lever 101
engages the center hole 106a of the second sequin S
from the leading end of the continuous sequin strip 106
when the leading sequin S is to be fed out by advancing
movement of the feed lever 101. Thus, in order to feed
out a 3 mm diameter sequin S, there is a need to extend
the slit 100a toward the movable cutter blade 102. In fact,
however, the slit 100a can not be extended because the
hard fixed cutter blade 100 is fixed to an end of the sup-
porting plate 100 adjacent to the movable cutter blade.
Thus, for this reason as well, the conventional sequin
feeder apparatus can not feed out and sew an extremely-
small sequin S.

Disclosure of the Invention

[0007] Itistherefore an object of the present invention
to provide a sequin feeder apparatus which permits sew-
ing of a continuous sequin strip of extremely-small se-
quins.

[0008] In order to accomplish the above-mentioned
object, the present invention provides a sequin feeder
apparatus which comprises: a feed mechanism for feed-
ing a strip of a multiplicity of continuously-connected se-
quins, let out from a reel and then placed on an upper
surface of a supporting plate, at a predetermined pitch
corresponding to a size of a sequin of the strip; and a
movable cutter blade that cuts off a sequin by being driv-
en downward, by abutment against a needle bar or a
member movable with the needle bar, after a sewing nee-
dle fits into a hole of a sequin fed out by the feed mech-
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anism as the needle bar descends in accordance with
sewing operation of a sewing machine, and which is char-
acterized in that a sequin-cutting portion of the movable
cutter blade has a thickness smaller than a thickness of
an abutting portion thereof that abuts against the needle
bar or the member movable with the needle bar.

For example, the sequin-cutting portion of the movable
cutter blade may be formed by reducing the thickness of
a region, corresponding to a needle drop position, of the
movable cutter blade, and arrangements may be made
such that, when the movable cutter blade is in a posture
before abutting against the needle bar or the member
movable with the needle bar, an upper region of the se-
quin-cutting portion is located below an uppermost region
of the abutting portion not reduced in thickness.

[0009] With the region, corresponding to the needle
drop position, of the movable cutter blade having a small-
er thickness than the needle bar or the member movable
with the needle bar as noted above, the sewing needle
can be prevented from hitting the movable cutter blade
even where the position of the sewing needle (i.e., posi-
tion of the needle bar) is set to be closer to the movable
cutter blade than in the prior art. Thus, the sewing needle
can be prevented from hitting the movable cutter blade
even in sewing of an extremely-small sequin, so that the
present invention can sew an extremely-small sequin
much smaller in size than those sewn by the prior art.
Further, because only the sequin-cutting portion of the
movable cutter blade has to be formed into a reduced
thickness and the remaining portions of the movable cut-
ter blade may have similar thicknesses to those in the
prior art apparatus, a section for mounting the movable
cutter blade can be formed into a thickness capable of
readily securing a sufficient mounting strength. Namely,
the abutting portion of the movable cutter blade, which
abuts against the needle bar or the member fixed to the
needle bar, may be of the same thickness as the con-
ventional counterpart. Thus, although the needle bar or
the member fixed to the needle bar abuts against the
abutting portion of the movable cutter blade as the needle
baris driven to descend per stitching, the abutting portion
of the movable cutter blade, not reduced in thickness,
can easily withstand an abutting impact and thereby pre-
vent breakage of the movable cutter blade.

[0010] Further,inthe presentinvention, the feed mech-
anism is arranged to feed out a sequin by advancing and
retracting movement of a feed lever, and the feed mech-
anism performs feeding operation by causing the distal
end of the feed lever to engage the hole of at least one
sequin of the strip on the supporting plate and then ad-
vancing the feed lever. Position of the hole where the
distal end is to engage when the feed lever is to be ad-
vanced is variable in accordance with a size of the sequin.
[0011] With the arrangement that allows the position
of the hole, where the distal end is to engage when the
feed lever is to be advanced, to be varied depending on
the size of the sequin, the feed lever in the present in-
vention can be caused to engage the hole of, for example,
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a second sequin or third sequin from the leading end of
the sequin strip to thereby feed out the sequin. Thus, in
sewing an extremely-small sequin, the extremely-small
sequin can be fed out by the feed lever being caused to
engage the hole of the third sequin from the leading end
of the sequin strip, without the slit of the supporting plate
having to be extended and without being interfered with
by the fixed cutter blade.

[0012] Namely, according to the presentinvention, on-
ly the necessary portion of the movable cutter blade is
reduced in thickness so as to retain the necessary me-
chanical strength of the movable cutter blade, and the
movable cutter blade is shaped in a particular manner
so that the thickness-reduced portion of the movable cut-
ter blade is located below the non-thickness-reduced
abutting portion of the movable cutter blade. Thus, with
the thickness-reduced portion of the movable cutter
blade, the present invention can achieve the superior
benefit that it can appropriately sew a continuous sequin
strip of extremely-small sequins as compared to the prior
art apparatus.

Brief Description of Drawings

[0013] Fig. 1 is a perspective view showing an outer
appearance of an embroidery sewing machine employ-
ing a sequin feeder apparatus in accordance with en em-
bodiment of the present invention;

Fig. 2 is a side view showing in an enlarged scale a
part of one of sequin sewing units in the embodiment;
Fig. 3 is a side view showing in a further enlarged
scale a part ofthe sequin feeder apparatus employed
in the sequin sewing unit in the embodiment;

Fig. 4 is an enlarged perspective view showing, with
parts taken away, relevant components of the sequin
feeder apparatus of Fig. 3;

Fig. 5 is a partly-sectional side view and schematic
plan view of the relevant components of the sequin
feeder apparatus, which particularly shows a state
of the apparatus when one feeding cycle has been
completed with a feed lever moved toits forwardmost
position;

Fig. 6 is a partly-sectional side view and schematic
plan view of the relevant components of the sequin
feeder apparatus, which particularly shows a state
of the apparatus immediately after an engaging por-
tion of the feed lever has disengaged from a center
hole of a sequin during retracting movement of the
feed lever;

Fig. 7 is a partly-sectional side view and schematic
plan view of the relevant components of the sequin
feeder apparatus, which particularly shows a state
of the apparatus when the feed lever has retracted
to its rearwardmost position;

Fig. 8 is a partly-sectional side view and schematic
plan view of the relevant components of the sequin
feeder apparatus, which particularly shows a state
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of the apparatus when the engaging portion of the
feed lever has engaged the center hole of a sequin
during advancing movement of the feed lever;

Fig. 9 is a partly-sectional side view and schematic
plan view of the relevant components of the sequin
feeder apparatus, which particularly shows a state
of the apparatus at a time point when an edge of a
through-hole of the feed lever disengages from alock
lever during the forward movement of the feed lever;
Fig. 10 is explanatory of an example operation for
feeding an extremely-small sequin and shows rele-
vant components of the sequin feeder apparatus
when feed-out of one extremely-small sequin has
been completed with the feed lever moved to the
forwardmost position, of which (a) is a partly-section-
al side view of the relevant components of the sequin
feeder apparatus, (b) is a schematic plan view of the
relevant components and (c) is a perspective view,
with parts taken away, of the relevant components;
Fig. 11 is a partly-sectional side view showing a state
of the sequin feeder apparatus immediately before
a needle clamp at the lower end of a descending
needle bar abuts against a movable cutter blade up-
on completion of the feeding operation of Fig. 10; and
Fig. 12 is a side view and plan view showing prob-
lems presented by a conventionally-known sequin
feeder apparatus.

Detailed Description of the Embodiments

[0014] Fig. 1 shows a four-head embroidery sewing
machine equipped with four sewing machine heads and
employing a sequin feeder apparatus in accordance with
an embodiment of the present invention. Needle bar cas-
es 2 are provided in corresponding relation to the sewing
machine heads, and a throat plate 50 is disposed under
the needle bars of each of the machine head.

[0015] Sequin sewing unit 1 is attached to the left side
and/or right side of each of the needle bar cases 2; in the
instant embodiment, the sequin sewing unit 1 is attached
to only the left side of the associated needle bar case 2.
Each of the needle bar cases 2 comprises a multi-needle
structure, and, in the case where the sequin sewing unit
1is attached to only the left side of the associated needle
bar case 2 as in the instant embodiment, the leftmost
needle in the needle bar case 2 is used as a sequin sew-
ing needle. As conventionally known in the art, an em-
broidery frame 51 is driven in left-right (X) and front-rear
(Y) directions in accordance with sewing data.

[0016] Fig. 2 is a side view showing in an enlarged
scale a part of one of the sequin sewing units 1. Fig. 3 is
a side view showing in a further enlarged scale a part of
a sequinfeeder apparatus 6 employed in the sequin sew-
ing unit 1, and Fig. 4 is a perspective view showing, with
parts taken away, primary or relevant components of the
sequin feeder apparatus 6.

[0017] As illustrated in Fig. 2, the sequin sewing unit
1 also includes a mounting base 4, on which are support-
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ed a reel 5, having a continuous sequin strip 3 wound
thereon and the sequin feeder apparatus 6. The mount-
ing base 4 is mounted, via a not-shown link mechanism,
in such a manner that it can ascend and descend relative
to the needle bar case 2. In Figs. 2 and 3, the mounting
base 4 is shown as being in a descended position and
in a posture ready for sewing of sequins. When sewing
of sequins is not to be performed, the mounting base 4
is evacuated to an ascended position so as not to hinder
the normal embroidering operation. In the individual ma-
chine heads, the mounting bases 4 are driven to ascend
or descend concurrently via not-shown air cylinders.
Where the embroidery sewing machine has a smaller
number of the machine heads like a single-head embroi-
dery sewing machine, the mounting base (or bases) 4
may be caused to ascend or descend manually.

[0018] The reel 5 having the continuous sequin strip 3
wound thereon is rotatably and removably attached to
an upper end portion of an arm section 4a formed on an
upper portion of the mounting base 4. The continuous
sequin strip 3 is formed by die-cutting a synthetic resin
film of a given width into a configuration having a multi-
plicity of circular sequins S continuously connected via
connecting portions S1. In the instant embodiment, the
continuous sequin strip 3 is a strip of continuously-con-
nected sequins S each having a needle-passing hole
(hereinafter referred to as "center hole") 3a (see Fig. 4).
[0019] Next, an example structure of the sequin feeder
apparatus 6 will be explained in detail. The sequin feeder
apparatus 6 is secured to a support plate 7 that is in turn
attached to a lower end portion of the mounting base 4.
The support plate 7 has a horizontal supporting plate 8
formed on its lower end for supporting thereon sequins.
Portion of the continuous sequin strip 3, let out from the
reel 5, is directed downward along the mounting base 4
via a tension roller 45 and orientation roller 46, led onto
the supporting plate 8 by way of a guide section 12 pro-
vided on arear surface of a bracket 11 and then delivered
rearward as viewed from the front of the embroidery sew-
ing machine. Note that, in the following description about
the sequin sewing unit 1, the terms "forward" and "re-
ward" are used to refer to directions opposite to the for-
ward and rearward directions of the embroidery sewing
machine. Namely, the direction in which sequins are fed
out (i.e., in a rearward direction as viewed from the front
of the embroidery sewing machine) will hereinafter re-
ferred to as "forward direction".

[0020] The supporting plate 8 has a slit 8a of a suitable
width and predetermined length extending in the front-
rear (Y) direction from its front position to its middle po-
sition (see (a) of Fig. 5). Through positional adjustment
in the left-right (X) direction of the guide section 12, the
center hole 3a of each sequin S of the continuous sequin
strip 3 can be appropriately positioned in vertical registry
with the slit 8a. Namely, the guide section 12 provided
on the rear surface of the bracket 11 functions to position
the center hole 3a of each sequin S of the continuous
sequin strip 3 in vertical registry with the slit 8a; the guide
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section 12 is never intended to position the continuous
sequin strip 3 on a predetermined region of the supporting
plate 8. More specifically, the slit 8a of the supporting
plate 8 is provided to allow a distal end engaging portion
18a of a feed lever 18 and engaging claw 33a of a lock
lever 33 to bite into predetermined sequins S when the
distal end engaging portion 18a and engaging claw 33a
have engaged the center holes 3a of the sequins S.
[0021] As illustrated in Fig. 3, a pivot shaft 15 is pivot-
ally supported on a middle portion of the support plate 7
with the axial centerline of the pivot shaft 15 extending
in the left-right direction (i.e., X direction). Pivot arm or
lever 16 is fixed via a screw 17 to the pivot shaft 15, and
the feed lever 18 is pivotably supported, via a shaft 19,
on a free end portion of the pivot lever 16. Further, a
follower lever 20 is fixed via a screw 21 to the pivot shaft
15 adjacent to the pivot lever 16. Consequently, the fol-
lower lever 20 and pivot lever 16 are connected together
to provide a "bellcrank-like" structure.

[0022] Torsion spring 22 fitted around the pivot shaft
15 has one end secured to the support plate 7 and the
other end held on the follower lever 20. The pivot lever
16 is normally biased in a counterclockwise direction of
Fig. 3 by the biasing force of the torsion spring 22. Further,
a torsion spring 23 fitted around the shaft 19 has one end
secured to the pivot art 16 and the other end held on the
feed lever 18, via which the feed lever 18 is normally
biased in a clockwise direction. Thus, the engaging por-
tion 18a of the feed lever 18 is normally biased toward
the supporting plate 8.

[0023] The feed lever 18 functions to incrementally or
sequentially feed the continuous sequin strip 3 in the for-
ward direction at a predetermined pitch, by being moved
forward with the engaging portion 18a engaging the cent-
er hole 3a of a predetermined sequin S of the strip 3
placed on the supporting plate 8. As will be later detailed,
the feed lever 18 is moved forward and rearward in re-
sponse to pivotal movement of the pivot lever 16, so as
to sequentially feed the continuous sequin strip 3 forward
at the predetermined pitch. The pivot lever 16 and mech-
anism for pivoting the pivot lever 16 together constitute
a feed mechanism for moving the feed lever 18 forward
and rearward. The follower lever 20 integrally connected
with the pivot lever 16 has a free end connected to a free
end of a driving lever 38 via a connection link 37. The
driving lever 38 is fixedly connected to an output shaft
40 of a motor 36 that is in turn secured to a left side
surface of the mounting base 4. By the motor 36 driving
the driving lever 38 to reciprocatively pivot through a pre-
determined angular range, the continuous sequin strip 3
can be fed forward in a predetermined manner.

[0024] The pivotart 16 normally biased in the counter-
clockwise direction is held in a posture as illustrated in
Figs. 3,4 and 5 by abutting against a stopper 25 provided
on the support plate 7. The illustrated posture is taken
when the feeding of the continuous sequin strip 3 has
been completed. (a) of Fig. 5 is a partly-sectional side
view showing in an enlarged scale relevant components
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of the sequin feeder apparatus 6 when one feeding cycle
of the continuous sequin strip 3 has been completed, and
(b) of Fig. 5 is a schematic plan view of the relevant com-
ponents of the sequin feeder. Namely, when one feeing
cycle of the continuous sequin strip 3 has been complet-
ed, the engaging portion 18a of the feed lever 18 has
fitted in the center hole 3a of the second sequin S from
the leading end of the sequin strip 3, and the connecting
portion S1 between the leading and second sequins S
has been positioned immediately above (i.e., in vertical
alignment with) the cutting edge of a fixed cutter blade
8b. The stopper 25 is in the form of a threaded rod
screwed to a bracket 26 that is in turn secured to the
support plate 7, and the pivot lever 16 abuts against the
rear end of the stopper 25. The threaded rod can be
locked by screwing up of a nut.

[0025] As clearly seen from Figs. 3 and 4, a movable
cutter blade 27 is pivotably supported via a pin 28 on a
lower end portion of the support plate 7 and is normally
held, via a torsion spring 30, in a retracted or evacuated
position spaced upward from the fixed cutter blade 8b.
The movable cutter blade 27 has a small-thickness distal
end portion 27a as a sequin-cutting portion, and this se-
quin-cutting portion 27a has a smaller thickness than an
abutment portion 27b that abuts against the needle clamp
32 descending with the needle bar 31. Namely, an upper
region u of the end portion 27a of the movable cutter
blade 27 is recessed obliquely downward so thata region
of the large-thickness body portion 27b of the blade 27
forms an uppermost portion T of the blade 17 when the
movable cutter blade 27 is in its retracted position. The
movable cutter blade 27 is depressed by the needle
clamp 32, provided at the lower end of the needle bar
31, as the needle bar 31 descends. The depression by
the needle clamp 32 causes the movable cutter blade 27
to pivot against the resilient biasing force of the torsion
sprint 30, so that the movable cutter blade 27 can cut the
strip 3 across the connecting portion S1 of a predeter-
mined sequin S in conjunction with the fixed cutter blade
8b. At that time, the descending needle clamp 32 will
come into abutting contact with the large-thickness body
portion 27b because the upper region u of the end portion
27a of the movable cutter blade 27 is recessed obliquely
downward to allow the large-thickness body portion 27b
to become the uppermost portion T. Thus, it is possible
to prevent the inconvenience that the descending needle
clamp 32 abuts againstand damages the small-thickness
end portion 27a of a relatively small mechanical strength.
As the needle clamp 32 ascends along with the needle
bar 31, the movable cutter blade 27 returns to its retraced
position by the restoring or resilient force of the torsion
spring 30.

[0026] The above-mentioned guide section 12 for di-
recting the continuous sequin strip 3 onto the supporting
plate 8 comprises two guide members 12a, each of which
may be made by bending a plate into a channel-like sec-
tional shape. The guide section 12 is replaceable with
another one depending on the width of a continuous se-



9 EP 1731 652 A1 10

quin strip 3 set on the feeder apparatus. Distance be-
tween opposed side walls of each of the guide members
12a is set slightly greater than the width of each sequin
S of the set strip 3. Holding member 44 is disposed in
front of the bracket 11 having the guide section 12 at-
tached thereto. The holding member 44 is in the form of
a resilient plate, such as a spring steel plate, which has
a width equal to or slightly greater than the width of the
sequin S and has a predetermined length. The holding
member 44 has one end portion secured to the bracket
11 and the other end portion resiliently abutted against
the upper surface of the supporting plate 8, with an in-
termediate portion of the holding member 44 being bent
arcuately. The holding member 44 is recessed in its end
portion adjacent to the slit 8a of the supporting plate 8
so as not to close the slit 8a (see Fig. 4). The continuous
sequin strip 3, delivered via the guide section 12, is
passed between the supporting plate 8 and the holding
member 44 resiliently abutted against the upper surface
of the supporting plate 8.

[0027] Next, a description will be given about the lock
lever 33 disposed above the feed lever 18 and a mech-
anism for driving the lock lever 33.

As seen in Fig. 4, the lock lever 33 has an engaging claw
33a at the tip of its one end and a stopper portion 33b at
its other end. Intermediate portion of the lock lever 33 is
pivotably supported, via a pin 39, by a support block 35
that is in turn fixed to the support plate 7. In Fig. 4, the
support block 35 is shown with its front portion taken away
to allow the lock lever 33 to be visible more easily. The
engaging claw 33a of the lock lever 33 extends through
a through-hole 18b formed in the feed lever 18, and a
torsion spring (not shown) is provided on the pin 39 fixed
to the support block 35. The lock lever 33 is normally
biased, by that torsion spring, against the support block
35 in the counterclockwise direction of the figure and the
stopper portion 33b of the thus-biased lock lever 33 abuts
against a stopper portion 35a of the support block 35, so
that the lock lever 33 in its free state is held in a posture
or position where the end edge of the engaging claw 33a
confronts the slit 8a of the supporting plate 8. In this state,
the end edge of the engaging claw 33a of the lock lever
33 engages the center hole 3a of a predetermined one
of the sequins S, to thereby immovably lock the contin-
uous sequin strip 3. As will be later described in detail,
the edge of the through-hole 18b in the feed lever 18
abuts against the lock lever 33, during rearward or re-
tracting movement of the feed lever 18, to pivot the lock
lever 33 in the clockwise direction against the counter-
clockwise biasing force of the torsion spring acting on
the lock lever 33. In this way, the engaging claw 33a is
moved upwardly to disengage the center hole 3a of the
sequin S.

[0028] The support block 35 supporting the lock lever
33 is adjustable in its position, in the front-rear direction
(i.e., feeding direction of the continuous sequin strip 3 on
the supporting plate 8), relative to the support plate 7.
Thus, the position at which the engaging claw 33a of the
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lock lever 33 engages the sequin S can be adjusted in
accordance with the size of the sequin S. Note that the
support plate 7 too is adjustable in its position, in the
front-rear direction (i.e., feeding direction of the continu-
ous sequin strip 3 on the supporting plate 8), relative to
the mounting base 4.

[0029] In the instant embodiment of the embroidery
sewing machine, the needle bar cases 2 of each of the
machine heads includes nine needle bars 31, and the
sequin sewing unit 1 is attached to the left side of each
of the needle bar cases 2 as noted above. In sewing
sequins, the leftmost needle bar 31 is selected, and the
sequin sewing unit 1 descends into an operating state
so that it sews sequins in conjunction with the needle bar
31.

[0030] The following paragraphs describe the sequin
feeding operation performed in the embodiment of the
present invention, with primary reference to Figs. 5 - 9
showing an example sequence of the sequin feeding op-
eration.

Fig. 5 shows a state when one sequin feeding operation
cycle has been completed. At this phase, the leading
sequin S projects forward beyond the supporting plate
8, and the connecting portion S1 between the leading
sequin S and the second sequin S is positioned imme-
diately above (i.e., in alignment with) the cutting edge of
the fixed cutter blade 8b. Also, at this phase, the engaging
portion 18a of the feed lever 18 engages the above-men-
tioned second sequin S, and the engaging claw 33a of
the lock lever 33 abuts against the center hole 3a of the
third sequin S from the second sequin S, as noted above.
[0031] The feeder apparatus behaves as follows in re-
sponse to descending movement of the needle bar 31.

First, as the needle bar 31 descends, a sewing needle
41 provided at the lower end of the needle bar 31 (see
Fig. 3) fits into the center hole 3a of the leading sequin
S. Then, the movable cutter blade 27 is depressed by
the descending movement of the needle clamp 32, so
that the sequin strip 3 is cut in the connecting portion S1
of the leading sequin S and thus the leading sequin S is
severed from the sequin strip 3. Then, the severed sequin
S falls onto an embroidering fabric W (Fig. 3) with the
sewing needle 41 still kept fit in the center hole 3a, after
which the sequin S is sewn onto the fabric W through
controlled movement of the embroidery frame holding
the embroidering fabric W and vertical movement of the
needle bar 31.

[0032] Then, the pivot lever 16 is pivoted in the clock-
wise direction via the motor 36, so that the feed lever 18
moves rearward as shown in Figs. 6 and 7. Fig. 6 shows
a state immediately after disengagement, from the center
hole 3a, of the engaging portion 18a of the feed lever 18,
where (a) is a partly-sectional side view and (b) is a sche-
matic plan view. During the disengagement, from the
center hole 3a, of the engaging portion 18a, the engaging
claw 33a of the lock lever 33 is kept fit in the center hole
3a, and thus, it is possible to reliably prevent the contin-
uous sequin strip 3 from being undesirably displaced as
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the engaging portion 18a of the feed lever 18 disengages
from the center hole 3a. Further, in the state shown in
Fig. 6, the edge of the through-hole 18b of the feed lever
18 abuts against the lock lever 33. As the lock lever 18
further moves rearward in such a state, the lock lever 33
pivots in the clockwise direction against the biasing force
of the torsion spring due to the engagement with the edge
of the through-hole 18b of the feed lever 18 so that the
engaging claw 33a of the lock lever 33 moves upwardly
away from the sequin S and thereby disengages from
the sequin’s center hole 3a.

[0033] Fig. 7 the feed lever 18 having retracted to its
rearwardmost position, where (a) is a partly-sectional
side view and (b) is a schematic plan view. Immediately
before reaching the state of Fig. 7, the engaging portion
18a of the feed lever 18 temporarily fits into the center
hole 3a of the sequin S and then gets out of the center
hole 3a. During a shit from the state of Fig. 6 to the state
of Fig. 7, the continuous sequin strip 3, having been dis-
engaged from the engaging claw 33a of the lock lever
33, can be prevented from being undesirably displaced
rearward together with the retracting feed lever 18; this
is by virtue of the springy resilient force of the holding
member 44.

[0034] After that, the pivot lever 16 is driven, by the
reverse rotation of the motor 36, to pivot in the counter-
clockwise direction, so that the feed lever 18 moves for-
ward up to the position shown in Fig. 5. Figs. 8 and 9
show variation in state of the feed lever 18 during such
forward or advancing movement. Fig. 8 shows the feed
lever 18 at a time point when the engaging portion 18a
has engaged the center hole 3a, where (a) is a partly-
sectional side view and (b) is a schematic plan view.
Feeding of the continuous sequin strip 3 is carried out by
forward movement of the engaging portion 18a engaging
the center hole 3a as the feed lever 18 advances from
that time point onward. Fig. 9 shows a time point when
the edge of the through-hole 18b of the advancing feed
lever 18 disengages the lock lever 33, where (a) is a
partly-sectional side view and (b) is a schematic plan
view. The lock lever 33, having been disengaged from
the edge of the through-hole 18b of the feed lever 18, is
caused to pivot in the counterclockwise direction by the
resilient force of the torsion spring provided on the pin
39, upon which the engaging claw 33a of the lock lever
33 are brought into resilient contact with the upper sur-
face of sequins S, as shown in Fig. 9. While the feed
lever 18 is advancing further, the engaging claw 33a of
the lock lever 33 slides on and relative to the upper sur-
faces of the sequins S. Once the feed lever 18 has
reached the feed completion position as shown in Fig. 5,
the engaging claw 33a of the lock lever 33 engages the
center hole 3a of the sequin S.

[0035] When the motor 36 is in the non-energized or
OFF state, such as when the power supply to the em-
broidery sewing machine is OFF, the pivot lever 16 is
held in the feed completion position shown in Fig. 5, by
virtue of the resilient force of the torsion spring 22 secured
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to the pivot lever 16, so that the lever 16 is held in abut-
ment against the stopper 25. The motor 36 is a pulse
motor that operates under open control, so that it will lose
appropriate synchronization if an excessive force acts on
the motor 36 during the feed control. For that reason, the
motor 36 employed in the instant embodiment is tempo-
rarily deenergized when the feed lever 18 has reached
the forwardmost position, i.e. when the pivot lever 16 has
abutted against the stopper 25 upon completion of the
feeding cycle. Thus, the motor 36 can be restored to the
zero point without fail even when it has lost synchroniza-
tion; in this way, it is possible to prevent accumulation of
positional displacement caused by the synchronization
loss.

[0036] The following paragraphs describe an example
manner in which the various components of the feeder
apparatus are adjusted when the reel 5 has been re-
placed with another one so that the sequins S to be sewn
onto the fabric are replaced with those of a different size.
The adjustments of the components, as set forth in items
(1) - (4) below, may be performed concurrently, or se-
quentially in any appropriate order.

(1) Adjustment of Feed Pitch:

[0037] In order to adjust the feed pitch, the screw 17
fastening the pivot lever 16 is loosened (see Fig. 3) so
that the pivot lever 16 can be readily turned with a hand
relative to the pivot shaft 15. Further, the stopper 25 is
unlocked, and the continuous sequin strip 3 is let out from
the reel onto the supporting plate 8 so that the leading
sequin S of the strip 3 projects beyond the front end edge
of the supporting plate 8 as indicated by the "feed com-
pletion position" as shown in (b) of Fig. 5. Then, the pivot
lever 16 and feed lever 18 are moved with a hand to
cause the engaging portion 18a of the feed lever 18 to
engage the center hole 3a of the second sequin S from
the leading end of the strip 3. Then, the stopper 25 is
again locked and the screw 17 is tightened with the feed
mechanism, including the pivot lever 16 and feed lever
18, adjusted into the "feed completion position" in ac-
cordance with the size of the sequins S.

(2) Adjustment of Lock Lever:

[0038] In order to adjust the lock lever 33, the support
block 35 is unlocked. Position, in the front-rear direction,
of the support block 35 is adjusted manually to adjust the
inclination of the lock lever 33 so that the engaging claw
33a of the lock lever 33 engages the center hole 3a of a
predetermined sequin S (third one from the sequin S en-
gaged by the engaging portion 18a), as illustrated in Fig.
5, with the stopper portion 33b provided at the upper end
of the lock lever 33 abutted against the stopper portion
35a of the support block 35. Thus, the support block 35
is again locked with the lock lever 33 positionally adjusted
so that the engaging claw 33a of the lock lever 33 en-
gages the center hone 3a of the predetermined sequin
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S as indicated by the "feed completion position" shown
in (b) of Fig. 5.

(3) Positional Adjustment of Sequin’s Center Hole Rela-
tive to Sewing Needle Position:

[0039] Positional adjustment between the sewing nee-
dle 41 and the center hole 3a of the sequin S is carried
out by adjusting the position of the support plate 7 relative
to the mounting base 4. Because the support plate 7 is
mounted to the mounting base 4 via the forward/rearward
guide members, each lock (not shown) provided in con-
nection with the guide members is brought into an un-
locking position so as to allow the support plate 7 to be
manually moved in the front-rear direction relative to the
mounting base 4. Then, the support plate 7 is adjusted
so that the center of the center hole 3a of the sequin S,
having been delivered from the supporting plate 8 to a
position where the connecting portion S1 aligns with the
cutting edge of the fixed cutter blade 8b, aligns with the
center of the sewing needle 41. Upon completion of the
adjustment, the support plate 7 is locked and fixed to the
mounting base 4.

(4) Replacement of Guide Section:

[0040] As necessary, the guide section 12, mounted
on the bracket 11, may be replaced with another one that
corresponds to the width of sequins of a continuous se-
quin strip newly set on the apparatus in place of the pre-
vious continuous sequin strip.

[0041] Lastly, a description will be given about an ex-
ample manner in which the sequin S to be sewn has been
changed to another sequin S’ having an extremely small
size. Figs. 10 and 11 show an example where extremely-
small sequin S’ of a 3 mm diameter are to be sewn, in
which reference numeral 60 indicates a continuous se-
quin strip where extremely-small sequins S’ are connect-
ed together (continuous extremely-small-sequin strip). In
sewing such extremely-small sequin S’ too, adjustments
as set forth in items (1’) - (4’) below are carried out.

(1’) Adjustment of Feed Pitch:

[0042] Feed pitch adjustment to be performed for sew-
ing of extremely-small sequins S’ is generally similar to
the one to be performed when the sequins S to be sewn
have been changed to sequins of an ordinary size as set
forth above in item (1). In this case, however, if the en-
gaging portion 18a of the feed lever 18 is caused to en-
gage the center hole 61 of the second sequin S’ from the
leading end of the sequin strip 60 as with the sequin of
the ordinary size, the engaging portion 18a of the feed
lever 18 would interfere with the front edge of the slit 8a
before it completely feeds out the leading sequin S’, so
that the connecting portion S’1 between the leading se-
quin S’ and the second sequin S’ can not be positioned
in appropriate vertical alignment with the cutting edge of
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the fixed cutter blade 8b. Therefore, in sewing such ex-
tremely-small sequins S’, the engaging portion 18a of the
feed lever 18 is caused to engage the third sequin S’ from
the leading end of the sequin strip 60, but also the feed
pitch is adjusted.

(2’) Adjustment of Lock Lever:

[0043] Lock lever adjustment to be performed for sew-
ing of extremely-small sequins S’ is generally similar to
the one to be performed when the sequins S to be sewn
have been changed to sequins of an ordinary size as set
forth above initem (2). However, because of the extreme-
ly small size, the engaging claw 33a of the lock lever 33
is caused to engage the center hole 61 of the fifth sequin
S’ from the sequin S’ engaged by the engaging portion
18a of the feed lever 18.

(3’) Positional Adjustment of Sequin’s Center Hole Rel-
ative to Sewing Needle Position:

[0044] Positional adjustment of the center hole of the
sequin relative to the sewing needle, performed for sew-
ing of extremely-small sequins S’, is generally similar to
the one to be performed when the sequins S to be sewn
have been changed to sequins of an ordinary size as set
forth above in item (3). With each sequin S’ having the 3
mm diameter, the center of the center hole 61 of the lead-
ing sequin S’ of the sequin strip 60 is located 1.5 mm
from the cutting edge of the fixed cutter blade 8b, and
the sewing needle 41 drops to this location. Fig. 11 shows
a state immediately before the needle clamp 32 at the
lower end of the needle bar 31 abuts against the movable
cutter blade 27 after the needle bar 31 descends to fit
into the center hole 61 of the leading sequin S’. As clear
from Fig. 11, even when the sewing needle 41 has de-
scended to a position 1.5 mm short of the cutting edge
of the fixed cutter blade 8b, the small-thickness end por-
tion 27a of the movable cutter blade 27 can prevent the
sewing needle 41 from hitting the cutter blade 27.

(4’) Replacement of Guide Section:

[0045] For sewing of extremely-small sequins S’, the
guide section 12 provided on the bracket 11 is replaced
with another one corresponding to the width of the
changed extremely-small sequins S’ in the same manner
as stated in item (4) above.

[0046] According to the instant embodiment, as set
forth above, the center hole 61 of the sequin S’ to be
engaged by the engaging portion 18a of the feed lever
18 can be changed. Namely, the engaging portion 18a
of the feed lever 18 can be adjusted to engage the center
hole 61 of the third sequin S from the leading end of the
sequin strip 60. Further, with the small-thickness end por-
tion 27a formed on the movable cutter blade 27, the sew-
ing needle 41 can be reliably prevented from hitting the
cutter blade 27 even where the sewing needle 41 oper-
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ates to sew the extremely-small sequin S’ in proximity to
the cutting edge of the fixed cutter blade 8b. In this way,
the extremely-small sequin S’ can be sewn appropriately.
[0047] Inthe above-described embodiment, the motor
36 is located in an upper area of the sewing apparatus,
and the pivot lever 16 is driven by the motor 36 via a link.
Alternatively, the pivot lever 16 may be driven directly by
the output shaft 40 of the motor 36. Namely, the pivot
shaft 15 and follower lever 20 may be dispensed with,
and the motor 36 may be fixedly provided on the support
plate 7 with the pivot lever 16 fixed to the output shaft 40.
Further, as described above, the preferred embodiment
of the present invention is arranged to cause the locking
by the lock lever 33 to be canceled during retracting
movement of the feed lever 18 after the operational timing
of Fig. 6. However, the present invention is not so limited,
and the locking by the lock lever 33 may be canceled at
least by the timing of Fig. 7 (i.e., until the feed lever 18
resumes its forward movement). In the case where the
locking by the lock lever 33 is kept till the timing of Fig.
7, the particular holding member 44 can be dispensed
with because the continuous sequin strip 3 can be held
by the lock lever 33 during the rearward movement of
the feed lever 18.

[0048] Inthe above-described embodiment, the mech-
anism for driving the lock lever 33 is arranged in such a
manner that the counterclockwise pivoting of the lock le-
ver 33 is effected via the torsion spring provided on the
pin 39 of the support block 35 and the clockwise pivoting
of the lock lever 33 is effected via the engagement be-
tween the edge of the through-hole 18b of the retracting
feed lever 18 and the lock lever 33. However, the present
invention is not so limited, and the driving mechanism
may be constructed in any desired manner. For example,
the spring used as the biasing means may be other than
the torsion spring, and the biasing means may include
electrical or electronic or mechanical drive means other
than a spring.

[0049] Further, according to the instant embodiment,
the engaging claw 33a of the lock lever 33 has engaged
the center hole 3a or 61 of the predetermined sequin S
or S’ when feeding-out of one sequin is completed. Thus,
even when an unexpected pulling force acts on the pre-
determined sequin S or S’ after the sewing needle 41 fits
in the center hole 3a or 61 of the predetermined sequin
S or S’ to be sewn and before the predetermined sequin
S or S’ is cut off, the sequin strip 3 or 60 will not be let
out, so that the sequin S or S’ can be cut off without fail
at the connecting portion S1 or S’1, so that the sequin S
or S’ can be reliably prevented from being cut off into an
awkward shape.

[0050] Further, because the engaging portion 18a of
the feed lever 18 and the engaging claw 33a of the lock
lever 33 have engaged the center holes 3a or 61 of the
predetermined sequins S or S’ when feeding-out of one
sequin is completed, the sequin strip 3 or 60 can be po-
sitionally controlled at two positions in its longitudinal di-
rection (i.e., in the feeding direction). Thus, the sequins

10

15

20

25

30

35

40

45

50

55

Sor S’ can be positionally adjusted in their width direction
at least upon completion of each sequin feeding cycle.
Therefore, no particular guide member has to be provid-
ed on the supporting plate 8 for positionally controlling
the sequin strip 3 or 60.

Further, whereas, in the above-described embodiment,
the needle clamp 32 is arranged to abut against the mov-
able cutter blade 27 during the descending movement of
the needle bar 31. However, the present invention is not
so limited, and another suitable portion of the needle bar
31 or another suitable member movable in interlocked
relation to the descending movement of the needle bar
31 may abut against and depress the movable cutter
blade 27. Further, the movable cutter blade 27 is not lim-
ited to the illustrated construction or shape where the
sequin-cutting portion (27a) has a smaller thickness than
the abutment portion (27b), and the movable cutter blade
27 may be of any other desired construction or shape as
long as it can attain the object of the present invention.
[0051] Note that the ordinary-size sequins S and ex-
tremely-small sequins S’ to be handled in the present
invention are not limited to the type where the needle-
passing hole 3a or 61 is provided at the center (i.e., pro-
vided as a center hole of the sequin); that is, the needle-
passing hole 3a or 61 may be an eccentric hole provided
off the center of the sequin S or S’. In such a case, if a
minimum-radius portion of each sequin Sor S’inasequin
strip 3 or 60 is positioned so as to lie from the offset hole
3a or 61 to the front (i.e., forward in the sequin feeding
direction) edge of the sequin, then a maximum-radius
portion of the sequin S or S’ lies from the offset hole 3a
or 61 to the rear (i.e., rearward in the sequin feeding
direction) edge of the sequin, so that the maximum-radius
portion of the sequin S or S’ can be positioned in accurate
vertical alignment with the width of cut of the movable
cutter blade 27. In this way, the instant embodiment can
sew a sequin of an even smaller size by appropriately
changing the degree of eccentricity of the offset hole 3a
or 61 in the sequin S or S’ (while taking an appearance
of the finished sequin into account) without changing the
width of cut of the movable cutter blade 27 (i.e., thickness
of the small-thickness distal end portion 27a). If the min-
imum diameter of an extremely-small sequin S’ with the
center hole 61 is 3 mm with the small-thickness distal
end portion 27a of the movable cutter blade 27 having a
predetermined thickness, a portion, corresponding to the
width of cut, of the movable cutter blade 27 (i.e., rear
portion, in the feeding direction, of the movable cutter
blade 27) only has to have a 1.5 mm diameter. Thus, if
1.5 mm is secured as the maximum-radius portion to be
located adjacent to the rear end in the feeding direction
and the minimum-radius portion to be located adjacent
tothe frontend in the feeding direction is set, for example,
to 1.0 mm, it is possible to sew an even smaller sequin
of a 2.5 mm diameter. Note that even where the movable
cutter blade 27 does not have a thinned distal end portion,
the instant embodiment can sew sequins S of much
smaller sizes than those handled by the conventional
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sewing apparatus, by offsetting the needle-passing hole
3a of the sequins S in the aforementioned manner and
positioning the maximum radius portion at a location cor-
responding to the width of cut of the movable cutter blade
27. 5

Claims

1. A sequin feeder apparatus comprising a feed mech- 170
anism for feeding a strip of a multiplicity of continu-
ously-connected sequins, let out from areel and then
placed on an upper surface of a supporting plate, at
a predetermined pitch corresponding to a size of a
sequin of the strip, and a movable cutter blade that 75
cuts off a sequin by being driven downward, by abut-
ment against a needle bar or a member movable
with the needle bar, after a sewing needle fits into a
hole of a sequin fed out by said feed mechanism as
the needle bar descends in accordance with sewing 20
operation of a sewing machine,
characterized in that a sequin-cutting portion of
said movable cutter blade has a thickness smaller
than a thickness of an abutting portion thereof that
abuts against the needle bar or the member movable 25
with the needle bar.

2. A sequin feeder apparatus as claimed in claim 1
wherein said sequin-cutting portion is formed by re-
ducing athickness of a particularregion, correspond- 30
ing to a needle drop position, of said movable cutter
blade, and wherein, when said movable cutter blade
is in a posture before abutting against the needle bar
orthe member movable with the needle bar, an upper
region of the sequin-cutting portion, formed by re- 35
ducing the thickness of said movable cutter blade,
is located below an uppermost region of the abutting
portion not reduced in thickness.

3. A sequin feeder apparatus as claimed in claim 1 40
wherein, in said movable cutter blade, the sequin-
cutting portion reduced in thickness is formed below
the abutting portion not reduced in thickness.

4. A sequin feeder apparatus as claimed in claim 1 45
wherein said feed mechanism is arranged to feed
out a sequin by advancing and retracting movement
of a feed lever, said feed mechanism performing
feeding operation by causing a distal end of the feed
lever to engage the hole of at least one sequin of the 50
strip on the supporting plate and then advancing the
feed lever, and wherein a position of the hole where
the distal end is to engage when the feed lever is to
be advanced is variable in accordance with a size of
the sequin. 55
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