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(54) Sewing cartridge

(57) A sewing cartridge includes a cassette body, a
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spool around which a thread to be supplied to the hollow
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Description

BACKGROUND OF THE INVENTION

1. Field of Invention

[0001] The invention relates to a sewing cartridge to
be used by attaching to a sewing apparatus, more par-
ticularly, to a sewing cartridge provided with a sewing
needle and a guard member that guards at least a tip of
the needle.

2. Description of Related Art

[0002] Conventionally, a sewing apparatus, such as a
sewing machine, performs sewing on a work cloth using
upper and lower threads in cooperation with a thread
take-up, a thread loop taker and a needle. The needle
is threaded with the upper thread and moves vertically.
A general home sewing machine performs sewing using
a single needle attached to a lower end of a needle rod.
Accordingly, when the upper thread wound around a
spool runs out or when an upper thread needs to be
changed to sew a different color of a color pattem; after
the spool for the upper thread is changed, the upper
thread is threaded to a predetermined guide portion pro-
vided on the sewing machine and then needs to be
threaded through a needle hole.

[0003] A conventional sewing apparatus and sewing
cartridge, that can be attached to and detached from the
sewing apparatus, including the sewing cartridge ac-
commodating a needle and a spool therein, wherein
threading of an upper thread and threading of an upper
thread through a needle hole can be omitted when an
upper thread wound around a spool runs out or when
an upper thread needs to be changed to sew a color
pattern, is disclosed in U.S. Patent No. 4,100,867, the
disclosure of which is incorporated herein by reference.
[0004] The needle attached to the sewing cartridge is
similar to a general sewing needle wherein a thread is
threaded through a needle hole at its lower end. When
the sewing cartridge is attached to the sewing appara-
tus, the needle and a needle up and down mechanism,
provided to the sewing apparatus, are connected to
each other to move integrally. As a machine motor is
driven, the needle is moved up and down by the needle
up and down driving mechanism with respect to the sew-
ing cartridge fixed to the main body of the sewing ma-
chine. Thus, the operation in which the needle passes
through a work cloth is repeated, whereby sewing is per-
formed on a work cloth using upper and lower threads.
[0005] In a conventional general home sewing ma-
chine, the needle that moves vertically is exposed, so
that the needle may catch clothes or other objects and
be damaged. Every time, when the upper thread wound
around a spool runs out or when an upper thread needs
to be changed to sew a different color of a color pattern,
the troublesome operation such that the upper thread is
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threaded to a predetermined guide portion provided on
the sewing machine and then threaded through a needle
hole needs to be performed. Accordingly, the sewing
machine cannot be easily handled.

[0006] In the sewing apparatus disclosed in U.S. Pat-
ent No. 4,100,867, the needle is moved up and down
with respect to the sewing cartridge when the sewing
cartridge is attached to the sewing machine. Therefore,
the structure of the sewing cartridge becomes compli-
cated. Further, the sewing apparatus needs to be pro-
vided with the needle up and down driving mechanism,
having a relatively complicated structure, that moves the
needle in the sewing cartridge up and down. According-
ly, manufacturing costs of the sewing apparatus become
high and it becomes difficult to reduce the size and the
weight of the sewing apparatus.

[0007] Insuch a sewing cartridge, the needle extends
from the sewing cartridge and into a work cloth. If the
sewing cartridge is removed while the needle is protrud-
ing from the sewing cartridge, the sewing cartridge
needs to be handled with care. In the sewing apparatus
disclosed in U.S. Patent No. 4,100,867, such a situation
is prevented from occurring as the power of a drive cir-
cuit of the machine motor that moves the needle up and
down can only turn off when the needle retracts into the
cover.

[0008] Inthe conventional sewing apparatus, the nee-
dle used is a general sewing needle having a thread
threaded through the needle hole at its lower end.
Therefore, it is difficult to form a pattern unless the nee-
dle cooperates with a thread take-up and a thread loop
taker. Thatis, a driving mechanism that drives the thread
take-up and the thread loop taker is needed. According-
ly, it is extremely difficult to reduce the size and the
weight of the sewing apparatus.

[0009] U.S. Patent No. 3,749,039 discloses a sewing
apparatus, including a sewing cartridge accommodating
a spool therein, that automatically threads an upper
thread, extending from the spool, in the sewing cartridge
onto a thread tensioning member provided to a sewing
apparatus body when the sewing cartridge is attached
to the sewing apparatus body. In this sewing apparatus,
a sewing needle is not provided to the sewing cartridge,
but to the sewing apparatus body. Therefore, when the
sewing cartridge is attached to or detached from the
sewing apparatus, to change or refill the thread, care
should be taken with respect to the tip of the sewing nee-
dle, attached to the sewing apparatus body, to perform
the operations safely, as is the case of the general sew-
ing machine. The disclosure of the sewing apparatus in
U.S. Patent No. 3,749,039 is herein incorporated by ref-
erence.

SUMMARY OF THE INVENTION

[0010] The invention provides to a sewing cartridge
that improves safety while simplifying the operation of
changing an upper thread in a sewing apparatus.
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[0011] According to one aspect of the invention, a
sewing cartridge detachably attached to a sewing appa-
ratus that performs sewing on a workpiece includes a
needle for sewing and a guard member that guards at
least a tip of the needle.

[0012] With this structure, sewing can be performed
by attaching the sewing cartridge to a sewing apparatus.
By changing the sewing cartridge, the thread can be
changed to another thread in the sewing apparatus. Ac-
cordingly, it is extremely easy to perform operations,
such as changing or refilling the thread. Further, the
sewing cartridge includes the guard member that
guards at least the tip of the needle. Accordingly, the
sewing cartridge can be handled with safety both when
the sewing cartridge is being attached to the sewing ap-
paratus and when the sewing cartridge is removed from
the sewing apparatus. Further, damage to the needle
can be avoided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Embodiments of the invention will be de-
scribed in detail with reference to the following figures
wherein:

FIG. 1 is a perspective view showing a sewing ap-
paratus according to a first embodiment of the in-
vention and a game machine;

FIG. 2 is a perspective view of the sewing apparatus
(when a safety cover is in a storage position);

FIG. 3 is a perspective view of the sewing apparatus
(when the safety cover is in a sewing position);
FIG. 4 is a plan view of the sewing apparatus (when
the safety cover is in the sewing position);

FIG. 5 is a right side view of the sewing apparatus
(when the safety cover is in the sewing position);
FIG. 6 is a transverse sectional view of the sewing
apparatus;

FIG. 7 is a partial perspective view of the sewing
apparatus (when a hollow needle is in an upper limit
position) as seen from the front;

FIG. 8 is a partial perspective view of the sewing
apparatus (when the hollow needle is in a lower limit
position) as seen from the front;

FIG. 9 is a front view of a cam;

FIG. 10 is a perspective view of an embroidery
frame of the first embodiment of the invention;
FIG. 1is a fragmentally vertical sectional view of the
embroidery frame;

FIG. 12 is a front view of a sewing cartridge of the
first embodiment of the invention;

FIG. 13 is a rear view of the sewing cartridge;

FIG. 14 is a left side view of the sewing cartridge;
FIG. 15 is a right side view of the sewing cartridge;
FIG. 16 is a plan view of the sewing cartridge;
FIG. 17 is a bottom view of the sewing cartridge;
FIG. 18 is a vertical sectional view of the sewing
cartridge (in a closed state);
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FIG. 19 is a vertical sectional view of the sewing
cartridge (in an open state);

FIG. 20 is a vertical sectional view of a housing case
of the sewing cartridge;

FIG. 21 is a vertical sectional view of an openable
cover of the sewing cartridge;

FIG. 22 is a front view of a swing arm and the sewing
cartridge (when the sewing cartridge is not com-
pletely attached to the swing arm);

FIG. 23 is a front view of the swing arm and the sew-
ing cartridge (when the sewing cartridge is not com-
pletely attached to the swing arm);

FIG. 24 is a front view of the swing arm and the sew-
ing cartridge (when the sewing cartridge is com-
pletely attached to the swing arm);

FIG. 25 is a plan view of a movement prohibiting
mechanism (in a locked position);

FIG. 26 is a plan view of the movement prohibiting
mechanism (in an unlocked position);

FIG. 27 is a side view of the movement prohibiting
mechanism;

FIG. 28 is a vertical sectional view of a backflow pre-
ventive mechanism;

FIG. 29 s a side view of a locking member of a lock-
ing mechanism;

FIG. 30 is an explanatory diagram showing sewing
operation (before the sewing operation is started);
FIG. 31 is an explanatory diagram showing the sew-
ing operation (when a first stitching is performed);
FIG. 32 is an explanatory diagram showing the sew-
ing operation (when the hollow needle has risen im-
mediately after the first stitching was performed);
FIG. 33 is an explanatory diagram showing the sew-
ing operation (while advancing a work cloth);

FIG. 34 is an explanatory diagram showing the sew-
ing operation (when a second or following stitching
is performed);

FIG. 35is an explanatory diagram showing the sew-
ing operation (when the hollow needle has risen im-
mediately after the second or following stitching is
made);

FIG. 36 is a sectional view of a work cloth, an em-
broidery pattern formed on the work cloth, and a
double-sided adhesive tape;

FIG. 37 is a sectional view of a patterned cloth;
FIG. 38A is a front view of a hollow needle (an in-
stant at which the hollow needle sticks in a work
cloth);

FIG. 38B is a plan view of a cut surface formed in
the work cloth;

FIG. 39 is a diagram showing a pattern of stitches
formed on the work cloth;

FIG. 40 is a diagram showing a pattern of cut sur-
faces to be formed in the work cloth;

FIG. 41 is a block diagram showing a control system
of the sewing apparatus and a game machine;
FIG. 42 is a diagram showing data stored in a DVD;
FIG. 43 is a flowchart of control to be executed in
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the game machine;

FIG. 44 is a flowchart of control to be executed in
the sewing apparatus;

FIG. 45A is a plan view of a sewing end position of
the embroidery frame with respect to a embroidery
frame moving area;

FIG. 45B is a plan view of a moving limit position of
the embroidery frame with respect to the embroi-
dery frame moving area;

FIG. 45C is a plan view of a moving limit position of
the embroidery frame with respect to the embroi-
dery frame moving area;

FIG. 46 is a flowchart of thread loosening control to
be executed in the sewing apparatus;

FIG. 47 is a perspective view of a sewing apparatus
according to a second embodiment of the invention,
a game machine and a display;

FIG. 48 is a perspective view of the sewing appa-
ratus (when a safety cover is in a storage position);
FIG. 49 is a perspective view of the sewing appa-
ratus (when the safety cover is in a sewing position);
FIG. 50 is a plan view of the sewing apparatus
(when the safety cover is in the sewing position);
FIG. 51 is a side view of right side of the sewing
apparatus (when the safety cover is in the sewing
position);

FIG. 52 is a view in transverse section of the sewing
apparatus;

FIG. 53 is a schematic perspective view of the sew-
ing apparatus as seen from the front;

FIG. 54 is a perspective view of the sewing appa-
ratus including a gear mechanism as seen from the
front;

FIG. 55 is a front view of a swing arm and a cam
mechanism;

FIG. 56 is a vertical sectional view of a sewing car-
tridge of the second embodiment of the invention;
FIG. 57 is a perspective view of an embroidery
frame of the second embodiment of the invention;
FIG. 58 a view of section taken along line 58-58 of
FIG. 57;

FIG. 59 is a sectional view of a work cloth, an em-
broidery pattern formed on the work cloth, and a
double-sided adhesive tape;

FIG. 60 is a sectional view of a patterned cloth;
FIG. 61 is a block diagram showing a control system
of the sewing apparatus and the game machine;
FIG. 62 is a perspective view of a sewing apparatus
having a safety cover according to a variation;
FIG. 63 is a perspective view of a sewing apparatus
having a safety cover (in a

FIG. 64 is a perspective view of the sewing appa-
ratus having the safety cover (in an open position)
of FIG. 62;

FIG. 65 is a perspective view of a sewing apparatus
having a safety cover according to another varia-
tion;

FIG. 66 is a plan view of a sewing apparatus includ-
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ing a thread cutting mechanism;

FIG. 67 is a fragmentary perspective view of a safe-
ty cover according to another variation;

FIG. 68A is a perspective view of a part of a safety
cover having a flap, according to another variation;
FIG. 68B is a perspective view of the flap of FIG.
68A when the embroidery frame is inserted into the
safety cover;

FIG. 68C is a perspective view of the flap of the FIG.
68A when the embroidery frame is removed;

FIG 69 is a perspective view of a sewing apparatus
according to another variation;

FIG. 70 is a diagram of a substantial part of the sew-
ing cartridge;

FIG. 71 is a perspective view of a sewing apparatus
of a third embodiment of the invention;

FIG. 72 is a transverse sectional view showing main
mechanisms inside of the sewing apparatus;

FIG. 73 is a front view with partial cutaway of es-
sential parts of the sewing apparatus;

FIG. 74 is a front view of a sewing cartridge of the
third embodiment of the invention;

FIG. 75 is a back view showing an internal structure
without a rear wall of the sewing cartridge;

FIG. 76 is a schematic sectional view as taken along
the lines 76-76 in FIG. 74;

FIG. 77 is a partially cutaway transverse sectional
view showing a locking mechanism and the like of
the sewing cartridge; and

FIG. 78 is a partially cutaway transverse sectional
view showing the locking mechanism and the like
of the sewing cartridge.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0014] Embodiments of the invention will be de-
scribed with reference to the accompanying drawings.
[0015] A first embodiment of the invention will be de-
scribed below.

[0016] As shownin FIG. 1, a sewing apparatus 1 of a
first embodiment is connected to a home video game
machine 6 including a controller 7 via a connecting ca-
ble. In the sewing apparatus 1, an embroidery pattern
is selected/edited using the game machine 6 while the
embroidery pattern is observed on a screen of a CRT 8
(a home television). The selected/edited embroidery
pattern can be embroidered on a predetermined work
cloth. A description will be made in the embodiments
using directions shown in FIG. 1 of the sewing apparatus
1 and as are applied throughout several drawings. Ori-
entation of a sewing cartridge is defined in a state where
the sewing cartridge is attached to the sewing apparatus
1 shown in FIG. 1.

[0017] AsshowninFIGS. 1to 3, the sewing apparatus
1 includes a sewing apparatus body 2, a safety cover 3
slidably attached to the sewing apparatus body 2 in a
back and forth direction, an embroidery frame 4, and a
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sewing cartridge 5. The embroidery frame 4 and the
sewing cartridge 5 are detachably attached to the sew-
ing apparatus body 2. A work cloth 70, to be sewn, is
attached to the embroidery frame 4. A hollow needle 81
for sewing, that can pass through the work cloth, is pro-
vided in the sewing cartridge 5.

[0018] First, the sewing apparatus body 2 will be de-
scribed.
[0019] AsshowninFIGS.2to 8, the sewing apparatus

body 2 includes a casing 10, an embroidery frame driv-
ing mechanism 11 that moves the embroidery frame 4
having the work cloth 70 in a horizontal plane with re-
spect to the hollow needle 81 while the embroidery
frame 4 is held by a carriage 18, a cartridge driving
mechanism 12 that swings the sewing cartridge 5, at-
tached to a swing arm 40, up and down, and a controller
13 (see FIG. 41) that controls the embroidery frame driv-
ing mechanism 11 and the cartridge driving mechanism
12.

[0020] The casing 10 has a relatively small box shape
(for example, 130 mm in length, 165mm in width, 70 mm
in height). Substantial parts of the embroidery frame
driving mechanism 11 and the cartridge driving mecha-
nism 12 and the controller 13 are accommodated in the
casing 10. The casing 10 is cut away approximately two-
thirds of the way from a left side (as shown in FIGS. 1
and 2) of the casing 10 in the length, approximately one-
fourth of the way from a front side, and approximately
half of the height from the top. Thus, a cutaway space
10a is formed in the casing 10.

[0021] Aslit 10c, extendingin aright and left direction,
is formed in a lower end portion of a front wall 10b of the
casing 10 within the cutaway space 10a. The slit 10c is
provided to attach the embroidery frame 4 to the car-
riage 18 and to move the embroidery frame 4 in a hori-
zontal plane. A slit extending in a vertical direction (not
shown) is formed in the side wall of the casing 10 within
the cutaway space 10a. The swing arm 40 of the car-
tridge driving mechanism 12 protrudes into the cutaway
space 10a from the inside of the casing 10 and is verti-
cally movable in the vertical slit.

[0022] On an upper wall 10d of the casing 10, a guide
upper surface 10e is formed as a step. A middle area of
the guide upper surface 10e protrudes toward the front
of the casing 10. On the right side of the guide upper
surface 10e is a power switch 15, electrically connected
to the controller 13, and a start/stop switch 16 that com-
mands the start and an end of sewing. Upper surfaces
of the power switch 15 and the start/stop switch 16 are
positioned at the same or a slightly lower level than the
upper surface of the upper wall 10d.

[0023] To assist attachment/detachment of the sew-
ing cartridge 5 to/from the swing arm 40, in front of the
guide upper surface 10e (described later), a front end
of the guide upper surface 10e is longer in length in the
right and left direction than the sewing cartridge 5. Ac-
cordingly, the front end of the guide upper surface 10e
extends toward and behind the sewing cartridge 5 that
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is attached to the swing arm 40.

[0024] Guide grooves 10g, 10h are formed in the front
to rear direction in right and left side walls 10f of the cas-
ing 10. The width of the guide groove 10g is narrower
than that of the guide groove 10h. An engagement block
piece 67 is fixed to each guide groove 10g in a substan-
tially mid-position, between the front and back sides, of
the casing 10, and protrudes outwardly. Because the
cutaway space 10a exists in the casing 10, the length
of the guide grooves 10g, 10h in the left wall 10f is short-
er than that of the guide grooves 10g, 10h in the right
wall 10f.

[0025] As shownin FIGS. 2, 3, and 6, the embroidery
frame driving mechanism 11 includes the carriage 18 to
which the embroidery frame 4 is detachably attached,
an X-axis direction moving mechanism 20 that moves
the carriage 18 in an X direction (the left-right direction)
within a horizontal plane, and a Y-axis direction moving
mechanism 30 that moves the carriage 18 in a Y direc-
tion (the front and rear direction) perpendicular to the X
direction, within the horizontal plane.

[0026] The carriage 18 has an engagement portion
18a that can engage/disengage a rear end support por-
tion 4a of the embroidery frame 4 thereto/therefrom and
a guide plate 18b that extends rearward from the under-
side of the engagement portion 18a. When the embroi-
dery frame 4 is attached to or detached from the carriage
18, the carriage 18 is positioned under the swing arm
40. A moving frame 21 of the X-axis direction driving
mechanism 20 is formed with a guide portion 21a in the
right and left direction at its rear and is provided with a
guide rod 22 in the right and left direction at its front. The
carriage 18 is movably supported and guided in the right
and left direction by the guide portion 21a and the guide
rod 22.

[0027] The X-axis direction driving mechanism 20 has
the moving frame 21, the guide rod 22, a screw shaft
23, a pulse motor 24 (FIG. 41), and a guide pin 25. The
moving frame 21 has a substantially box shape and an
upper open structure. The guide rod 22 is supported by
side walls of the moving frame 21 at its ends. The screw
shaft 23 is disposed inside of the moving frame 21, ex-
tending in the right and left direction. A left end of the
screw shaft 23 is rotatably supported by the left wall of
the moving frame 21. The pulse motor 24 is fixed on the
right of the right wall of the moving frame 24. An output
shaft of the pulse motor 24 is directly connected to a
right end of the screw shaft 23.

[0028] The guide plate 18b of the carriage 18 is dis-
posed above the screw shaft 23. The guide pin 25 is
fixed to the guide plate 18b so as to protrude downward.
The guide pin 25 slidably engages a spiral groove
formed in the screw shaft 23. As the screw shaft 23 is
rotated by the pulse motor 24, the guide pin 25 is guided
along the spiral groove, so that the guide pin 25 moves
from side to side. As a result, the carriage 18 is moved
in the X direction.

[0029] The Y-axis direction moving mechanism 30
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has a support frame 31, two guide rods 32, 33, a screw
shaft 34, a pulse motor 35, and a guide pin 36. The sup-
port frame 31 has a substantially concave shape when
viewed from the side. The guide rods 32, 33, extend in
the front to back direction and are supported by the front
and the rear walls at their ends. The support frame 31
of the Y-axis driving mechanism 30 is movably support-
ed and guided in the back and forth direction by the
guide rods 32, 33.

[0030] The screw shaft 34 extends in the front to back
direction. The screw shaft 34 is rotatably supported by
the rear wall of the support frame 34 atits rear end. The
pulse motor 35 is fixed at the front of the front wall of the
support frame 31. An output shaft of the pulse motor 35
is directly connected to the front end of the screw shaft
34. The guide pin 36 is fixed to the moving frame 21 so
as to protrude downward. The guide pin 36 slidably en-
gages a spiral groove formed in the screw shaft 34. As
the screw shaft 34 is rotated by the pulse motor 35, the
guide pin 36 is guided along the spiral groove, so that
the guide pin 36 moves back and forth. As a result, the
carriage 18 is moved in the Y direction together with the
moving frame 21. The Y-axis direction moving mecha-
nism 30 is disposed under the X-axis direction moving
mechanism 20.

[0031] An embroidery frame moving area 38, shown
in FIG. 6, is an area in which the embroidery frame 4,
attached to the carriage 18, can be moved by the em-
broidery frame driving mechanism 11. The hollow nee-
dle 81 in the sewing cartridge 5 attached to the sewing
apparatus body 2 is positioned substantially at a center
of the embroidery frame moving area 38. The sewing
cartridge 5 is attached to the forward part of the sewing
apparatus body 2, so that the embroidery frame moving
area 38 extends from the casing 10. As described
above, the Y-axis direction driving mechanism 30 is dis-
posed under the X-axis direction driving mechanism 20
and each of the driving mechanisms 20, 30 is positioned
under the embroidery frame moving area 38 of the car-
riage 18. Accordingly, the sewing apparatus body 2 can
be downsized.

[0032] As shownin FIGS. 6 to 9, the cartridge driving
mechanism 12 has the swing arrn 40 that the sewing
cartridge 5 is attached to or detached from, a machine
motor 45. that is an AC motor, as drive source to move
the swing arm 40 up and down, a gear mechanism 50
that reduces the rotation speed of the machine motor
45, and a cam mechanism 55 that converts a rotary mo-
tion, reduced in its rotation speed by the gear mecha-
nism 50, into up-and-down movements of the swing arm
40.

[0033] AsshowninFIGS.7,8,and 22 to 24, the swing
arm 40 is formed with an arm portion 40a. extending in
the right and left direction, and a lever portion 40b, ex-
tending in the up and down direction, which are integral
to form a single structure. The swing arm 40 is disposed
at substantially the right half part of the forward part of
the casing 10. The lever portion 40b is pivotally support-

10

15

20

25

30

35

40

45

50

55

ed at its middle portion by a pivot shaft 41b which is sup-
ported by the sewing apparatus body 2 via a bracket
41a. A largest portion of the arm portion 40a protrudes
toward the cutaway space 10a. The remaining portion,
including the lever portion 40b, is accommodated in the
casing 10.

[0034] An engaging pin 42, extending from front to
rear of the casing 10, is fixed at a left end portion of the
arm portion 40a. A lock release pin 43, also extending
from front to rear, is fixed to the right of the engaging pin
42 so as to protrude toward the front of the casing 10.
An engaging member 44a is rotatably supported by the
swing arm 40. A torsion spring (not shown) rotatably urg-
es the engaging member 44a in a clockwise direction.
An engagement plate 19, that is integrally formed with
a machine frame of the sewing apparatus body 2, is pro-
vided behind the swing arm 40. The engagement plate
19 extends from the right part of the machine frame of
the sewing apparatus body 2 and toward the left. In front
of the engagement plate 19, an operating member 44b,
that is operated to rotate the engaging member 44a in
a counterclockwise direction, is operably rotatably sup-
ported.

[0035] The engaging pin 42, the lock release pin 43,
the engaging member 44a, and the operating member
44b are provided in order to attach/detach the sewing
cartridge 5 to/from the swing arm 40.

[0036] The machine motor 45 is fixed to the back of
the right lower portion of the front wall 31a of the support
frame 31 so that a rotational shaft of the machine motor
45 extends toward the front of the casing 10.

[0037] AsshowninFIGS. 6 to 8, the gear mechanism
50 includes gears 51 to 54 disposed in front of the front
wall 31a of the support frame 31. The drive gear 51 is
fixed to the output shaft of the machine motor 45. The
intermediate gears 52, 53 are integrally connected and
rotatably supported on the same shaft and the large-di-
ameter gear 54 is rotatably supported on another shaft.
The drive gear 51 engages the intermediate gear 52.
The intermediate gear 53 engages the large-diameter
gear 54. Thus, rotation speed of the large-diameter gear
54 is reduced with respect to the rotation speed of the
machine motor 45 (the drive gear 51).

[0038] As showninFIGS. 6 to 9, the cam mechanism
55 has a cam 56 that is rotatably supported by the front
wall 31a and a cam follower 57 that is fixedly attached
to the right end of the swing arm 40 to protrude toward
the front. The outer region of the cam 56 is formed with
gear teeth of the large-diameter gear 54. A cam groove
56a is formed on the back of the cam 56. The cam fol-
lower 57 is slidably engaged with the cam groove 56a.
[0039] As shown in FIG. 9, the cam groove 56a is
formed into a loop wherein a distance between the cam
groove 56a and a center of rotation of the cam 56 is
changed. When the cam 56 is turned, the arm portion
40a travels vertically between an upper limit position,
shownin FIG. 7, and a lower limit position, shown in FIG.
8. As a distance between an engaging position where
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the cam follower 57 engages the cam groove 56a and
a center of an axis of rotation of the cam 56 becomes
longer, the cam follower 57 is located at a further left
position and the arm portion 40a of the swing arm 40 is
located at a further upper position. FIG. 9 shows a state
where the cam follower 57 engages a position which is
farthest from the center of rotation of the cam 56 in the
cam groove 56a. In this state, the arm portion 40a of the
swing arm 40 is in the upper limit position of FIG. 7.
[0040] As shown in FIGS. 2 to 5, the safety cover 3
has a function of protecting the embroidery frame 4, the
sewing cartridge 5, and the swing arm 40 which are to
be moved, a function of covering the hollow needle 81
and the embroidery frame moving area 38 so that a user,
such as a child, will not be hurt, and a function of pre-
venting an occurrence of undesired operation of the
start/stop switch 16. The safety cover 3 can cover the
entire embroidery frame moving area 38. The safety
cover 3 can be moved between a sewing position (see
FIG. 3), where the safety cover 3 covers the embroidery
frame moving area 38 at the time when sewing is exe-
cuted, and a storage position (see FIG. 2), where the
safety cover 3 is in a position for storage or packing.
[0041] The safety cover 3 is formed of a transparent
or a translucent material made of a synthetic resin. The
safety cover 3 has an upper wall 3a, a front wall 3b, and
right and left walls 3c. The safety cover 3 does not have
alower wall or arear wall. The upper wall 3a of the safety
cover 3 is formed with a recessed area 3d which is re-
cessed at the rear, generally center portion. The re-
cessed area 3d engages the guide upper surface 10e
of the casing 10 so that the safety cover 3 can slide back
and forth. The lower surface of the upper wall 3a of the
safety cover 3 can contact the upper surface of the up-
per wall 10d of the casing 10, except for the guide upper
surface 10e.

[0042] A vertical plate 60 is fixed inside of the rear part
of each side wall 3c of the safety cover 3. An engage-
ment piece 66 is fixed inside of the upper rear portion of
each vertical plate 60. An engagement portion 60a is
integrally formed with each vertical plate 60 under the
engagement piece 66. Each engagement piece 66 sli-
dably engages a guide groove 10g formed in each side
wall 10f of the casing 10. The guide groove 10h is also
formed in each side wall 10f. Each engagement portion
60a slidably engages a guide groove 10h. Inside of the
forward part of the right side wall 3c of the safety cover
3, is fixed an engagement piece 61, which can slidably
engage the guide groove 10g.

[0043] A stopper mechanism 65 is provided to posi-
tion the safety cover 3 in the sewing position and to reg-
ulate the safety cover 3 so as not to be removed from
the sewing apparatus body 2. The stopper mechanism
65 has the engagement pieces 66 fixed to each side wall
3c of the safety cover 3 and engagement block pieces
67 fixed to the guide groove 10g of each side wall 10f
of the casing 10. When the guide pieces 66 engage the
engagement block pieces 67, the safety cover 3 is in the
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sewing position. As a result, the safety cover 3 cannot
move forward from the sewing position.

[0044] In a state where the safety cover 3 is switched
to the storage position shown in FIG. 2, the recessed
area 3d of the safety cover 3 completely engages the
guide upper surface 10e of the casing 10. The rear end
of the upper wall 3a of the safety cover 3 contacts the
stepped portion of the guide upper surface 10e. The
front wall 3b of the safety cover 3 is brought closer to
the front surface of the casing 10. When the safety cover
3 is in the storage position, the embroidery frame mov-
ing area 38 is not entirely covered by the safety cover
3. As the safety cover 3 is switched to the sewing posi-
tion shown in FIG. 3, by sliding the safety cover 3 for-
ward from the storage position shown in FIG. 2, the en-
tire embroidery frame moving area 38 is covered with
the safety cover 3.

[0045] In a state where the safety cover 3 is switched
to the sewing position shown in FIG. 3, a cartridge in-
sertion slot 68 is formed by the front end of the guide
upper surface 10e of the casing 10 and the recessed
area 3d of the safety cover 3. The width of the cartridge
insertion slot 68 is substantially equal to the width of the
sewing cartridge 5 (see FIG. 4). The length of the car-
tridge insertion slot 68 is longer than that of the sewing
cartridge 5. The sewing cartridge 5 can be attached to
the swing arm 40 by inserting the sewing cartridge 5
from the cartridge insertion slot 68. When the sewing
cartridge 5 is inserted into the safety cover 3 from the
cartridge insertion slot 68, the sewing cartridge 5 is guid-
ed by the cartridge insertion portion 68 and attached to
the swing arm 40. In a state where the sewing cartridge
5 is attached to the sewing apparatus body 2, the safety
cover 3 is regulated in its position to the sewing position
by the sewing cartridge 5.

[0046] A switch operating hole 3e is formed on the
right in the upper wall 3a of the safety cover 3. When
the safety cover 3 is in the storage position shown in
FIG. 2, the switch operating hole 3e is opposed to the
power switch 15. Therefore, the power switch 15 can be
operated via the switch operating hole 3e. In this state,
the start/stop switch 16 is covered with the safety cover
3, so that the start/stop switch 16 cannot be operated.

[0047] The power switch 15 is disposed to the rear of
the start/stop switch 16. The distance between centers
of the power switch 15 and the start/stop switch 16 is
the same as sliding amount of back-and-forth move-
ment of the safety cover 3. Accordingly, in the state
where the safety cover 3 is in the sewing position shown
in FIG. 3, the switch operating hole 3e is opposed to the
start/stop switch 16, so that the start/stop switch 16 can
be operated via the switch operating switch 16. That is,
the prohibition provided by the safety cover 3 is with-
drawn.

[0048] When the safety cover 3 is in the sewing posi-
tion, the power switch 15 is exposed at the rear portion
of the safety cover 3. Therefore, the power switch 15
can be also operated. As described above, the power
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switch 15 can be operated when the safety cover 3 is in
both the sewing position and the storage position. The
power switch 15, the start/stop switch 16, and the switch
operating hole 3e are formed in the substantially same
size as seen from above.

[0049] Anembroidery frame insertion slot 3f is formed
at a substantially middle portion in the right and left di-
rection (perpendicular to the sliding direction of the safe-
ty cover 3) of the lower portion of the front wall 3b of the
safety cover 3. The embroidery frame 4 can be inserted
into the safety cover 3 via the embroidery frame inser-
tion slot 3f. A guide member 69 protruding forward is
fixed to the front wall 3b. The guide member 69 guides
the embroidery frame 4 in the back and forth direction
when the embroidery frame 4 is attached to the carriage
18 by inserting the embroidery frame 4 into the safety
cover 3 from the embroidery frame insertion slot 3f. The
embroidery frame insertion slot 3f is in the middle portion
of the front wall 3b in the right and left position and in a
position displaced to the right slightly from a middle po-
sition within the moving range of the carriage 18 in the
right and left direction (a middle position of the embroi-
dery frame moving area 38 in the right and left direction).
[0050] When the carriage 18 is positioned substan-
tially under the swing arm 40, the carriage 18 is in a fore-
most position. Accordingly, the embroidery frame 4,
which is guided by the guide member 69 and is inserted
into the inside of the safety cover 3 via the embroidery
frame insertion slot 3f, can be attached to the carriage
18. The guide member 69 doubles as a pull for moving
the safety cover 3.

[0051] As shown in FIGS. 2, 6, 10, and 11, the em-
broidery frame 4 is formed with a base frame 71 having
a rectangular shape and a holding frame 72. The base
frame 71 and the holding frame 72 are rotatably con-
nected each other at their front ends. The rear end sup-
port portion 4a is formed integral with the base frame 4a
at the rear end. The rear end support portion 4a can en-
gage/disengage the embroidery frame 4 with/from the
engaging portion 18a of the carriage 18, A stepped por-
tion 71ais formed to the internal edge of the base frame
71. An outer region of a special work cloth 70 is fit to the
stepped portion 71a. The work cloth 70 is attached to
substantially the entire embroidery frame 4 when the
work cloth 70 is held by the holding frame 72 under ten-
sion. The work cloth 70 may be releasably attached to
substantially the entire embroidery frame 4 via a double-
sided adhesive tape or an adhesive.

[0052] As shown in FIG. 11, for example, the work
cloth 70 is a special cloth that has elasticity and a multi-
layer structure formed by which an elastic film member
73 made of urethane is sandwiched by pieces of cloth
74 by lamination. A plurality of the embroidery frames 4
with the work cloth 70 attached in advance are kept at
the ready.

[0053] AsshowninFIGS. 2, 3, and 12 to 21, the sew-
ing camidge 5 includes a cassette body 80, the hollow
needle 81 that can pass through the work cloth 70, a
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spool 82 around which a thread 99 to be supplied to the
hollow needle 81 is wound, a needle cover 83 that cov-
ers at least a tip of the hollow needle 81, a coil compres-
sion spring 84 that urges the needle cover 83 to a cover
position where the needle cover 83 covers the hollow
needle 81, and a movement prohibiting mechanism 85
that prohibits the movement of the needle cover 83 po-
sitioned at the cover position. For this sewing apparatus
1, a plurality of sewing cartridges 5 that can be detach-
ably attached to the swing arm 40 are prepared. The
sewing cartridges 5 each accommodate different colors,
so that a colorful embroidery pattern can be formed us-
ing several sewing cartridges 5.

[0054] The cassette body 80 has a rectangular shape
like a horizontally oriented standing matchbox. The cas-
sette body 80 has a housing case 86 and an openable
cover 87. The housing case 86 is movable with respect
to the sewing apparatus body 2 in a state where the cas-
sette body 80 is attached to the swing arm 40. The open-
able cover 87 is substantially fixed with respect to the
sewing apparatus body 2. The housing case 86 accom-
modates the upper portion of the hollow needle 81 and
the needle cover 83, the spool 82, the coil compression
spring 84, and the movement prohibiting mechanism 85.
The housing case 86 and the openable cover 87 are ro-
tatably connected to each other at an upper left portion
of the cassette body 80 (as viewed in FIGS. 18 and 19).
The openable cover 87 travels between a closed posi-
tion shown in FIG. 18 and an open position shown in
FIG. 19 with respect to the housing case 86. A torsion
spring 88 is attached to a pivot shaft that pivotally sup-
ports the openable cover 87 with respect to the housing
case 86. The openable cover 87 is rotatably urged to
the closed position by the torsion spring 88.

[0055] The sewing cartridge 5 includes a housing ar-
ea 90 wherein the spool 82 is housed, an excessive ro-
tation preventive mechanism 91, a backflow preventive
mechanism 92. and a locking mechanism 93. The ex-
cessive rotation preventive mechanism 91 prevents the
spool 82 accommodated in the housing area 90 from
rotating excessively in the thread supply direction so
that excessive feeding of the thread 99 is prevented.
The backflow preventive mechanism 92 prevents the
thread 99 from being drawn back to the housing area
90 side from the hollow needle 81 side by applying re-
sistance to the thread 99 drawn partway from the spool
82 to the hollow needle 81. The locking mechanism 93
locks the openable cover 87 in the closed position with
respect to the housing case 86. The housing area 90,
the excessive rotation preventive mechanism 91, and a
locking member 110 of the locking mechanism 93 are
provided inside the housing case 86. The backflow
mechanism 92 and an engaged portion 87d of the lock-
ing mechanism 93 are provided inside the openable
cover 87.

[0056] AsshowninFIG. 12, a U-shaped engagement
recess 86a is formed in a lower left portion (correspond-
ing to the right portion as shown in FIGS. 18 and 19) of
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the housing case 86. The engagement recess 86a is cut
away from the left and can engage the engaging pin 42
of the swing arm 40. A recessed engagement groove
86b, that can engage the engaging member 44a provid-
ed to the swing arm 40, is formed in a lower right portion
of the housing case 86. Here, attachment/detachment
of the sewing cartridge 5 to/from the swing arm 40 will
be described.

[0057] When the sewing cartridge 5 is attached to the
swing arm 40, the sewing cartridge 5 is inserted from
the cartridge insertion slot 68, formed by the forward
movement of the safety cover 3, while inclined leftwardly
and downwardly. As shown in FIG. 22, the engagement
recess 86a is engaged with the engaging pin 42, and
then the sewing cartridge 5 is rotated clockwise so as
to be in an attachment position where the sewing car-
tridge 5 is placed in a horizontal position. As shown in
FIG. 23, a lower right end portion of the sewing cartridge
5 contacts the engaging member 44a slightly before the
sewing cartridge 5 reaches the horizontal position. As
the sewing cartridge 5 reaches the horizontal position,
the engaging member 44a rotates counterclockwise
against an urging force from the torsion spring. Then,
the engaging member 44a is rotated clockwise by the
urging force from the torsion spring. so that the engaging
member 44a is returned a small amount. Thus, as
shown in FIG. 24, the housing case 86 is fixedly at-
tached to the swing arm 40.

[0058] The sewing cartridge 5 is attached to the swing
arm 40 in a state where the swing arrn 40 is in the upper
limit position. As described above, when the housing
case 86 is fixedly attached to the swing arm 40, as
shown in FIGS. 7 and 24. an engaged portion 87a of the
openable cover 87 engages the left end of the engage-
ment plate 19 of the sewing apparatus body 2 so as to
abut against it from the above. Thus, the housing case
86 is substantially fixed to the sewing apparatus body
2. When the sewing cartridge 5 is detached from the
swing arm 40, the operating member 44b is rotated
clockwise, so that the engaging member 44a is rotated
counterclockwise against the urging force from the tor-
sion spring via the operating member 44b. By doing so,
as shown in FIG. 23, the engaging member 44a is dis-
engaged from the engagement groove 86b. Thus, the
sewing cartridge 5 can be removed from the swing arm
40 in a manner reverse to the operation for attaching the
sewing cartridge 5 to the swing arm 40.

[0059] An opening 86¢ is formed in the front wall in
front of the housing area 90 in the housing case 86 of
the cassette body 80. A remaining amount of a thread
99 wound around the spool 82 housed in the housing
area 90 can be visually confirmed from the outside
through the opening 86c¢. A thread color indicating por-
tion 87b, that indicates a same/similar color as the color
of the thread 99 wound around the spool 82, housed in
the housing area 90, is provided on a top surface of the
openable cover 87 of the cassette body 80, to which a
color chip, that is the same as or similar to the color of
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the thread 99, is adhered.

[0060] Flanges 82b of the spool 82 are transparent or
translucent. Accordingly, a remaining amount of the
thread 99 wound around the spool 82 housed in the
housing area 90 can be visually confirmed from the
opening 86¢ through the flange 82b. Because the thread
color indicating portion 87b is provided on the top sur-
face of the openable cover 87, the thread color indicat-
ing portion 87b is visually exposed to the outside in a
state where the sewing cartridge 5 is attached to the
sewing apparatus body 2.

[0061] The hollow needle 81 is disposed at the left
part (FIGS. 2, 3, 7 and 12) of the inside of the cassette
body 80 in a substantially standing posture. At least the
upper end portion of the hollow needle 81 is supported
by a tube-like needle support member 95 (FIGS. 18 and
19) fixedly attached to the housing case 86. The lower
end portion of the hollow needle 81 protrudes from the
bottom of the cassette body 80. A tip of the hollow nee-
dle 81 is pointed such that the tip is inclined rightwardly
and downwardly from the leftto the right (FIG. 12). When
the sewing cartridge 5 is installed in the sewing appara-
tus body 2, an extreme tip of the hollow needle 81 is in
an end portion of the sewing cartridge 5 on a center-of-
swing side of the swing arm 40 (at a left end portion in
FIGS 2,3, 12, 23 and 24).

[0062] In FIG. 18, a circular wall 90a, which is formed
integral with the housing case 87 and protrudes there-
from, forms the housing area 90 in the left half in the
housing case 87. The spool 82 housed in the housing
area 90 is fit onto a shaft 90b of the housing case 87
and is rotatably supported by the shaft 90b. The thread
99 extending from the spool 82 is fed into the hole
formed in the hollow needle 81 from above via the back-
flow preventive mechanism 92 from a thread passing
aperture 90C formed in the circular wall 90C. The thread
99 is drawn to the outside of the sewing cartridge 5 from
the lower end of the hollow needle 81.

[0063] The upper thread 99, wound around the spool
82, is not very heavy. A thread hole of the hollow needle
51 is formed so that the thread 99 can be threaded
through the hollow needle 81. A sewing operation is per-
formed when a certain length of the thread 99 is drawn
from the lower end of the hollow needle 81.

[0064] The needle cover 83 can move between a cov-
er position where the needle cover 83 covers the tip of
the hollow needle 81 and a retracted position where the
needle cover 83 retracts to a position above the cover
position so that the hollow needle 81 can pass through
the work cloth 70. The needle cover 83 also serves as
a presser foot that holds the work cloth 70 at the time of
sewing. The needle cover 83 includes a cover portion
83a and a guided portion 83b extending upward from
the right end of the cover portion 83a. The cover portion
83a and the guided portion 83b are integrated into a sin-
gle part to form the needle cover 83.

[0065] The cover portion 83a is formed with a needle
passing hole 83c through which the hollow needle 81
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passes. The guided portion 83b is vertically movably
guided by the housing case 86. The coil compression
spring 84 is interposed between the guided portion 83b
and the housing case 86. A protrusion 83d, protruding
leftward in FIG. 18, is provided at a middle portion of the
guided portion 83b in the up and down direction. In a
state where the protrusion 83d abuts against an upper
end of a rib 86d that guides the guided portion 83b in
the up and down direction, the needle cover 83 is in the
cover position. Further, the tip of the hollow needle 81
is positioned inside of the needle passing hole 83c, so
that the tip of the hollow needle 83 is covered with the
cover portion 83a. As the needle cover 83 moves up-
ward with respect to the hollow needle 81, the needle
cover 83 is placed in the retracted position. Thus, the
hollow needle 81 passes through the needle passing
hole 83c and protrudes from the bottom of the cover por-
tion 83a.

[0066] As shown in FIGS. 18 to 20 and 25 to 27, the
movement prohibiting mechanism 85 has a movement
prohibiting member 100 disposed at a middle, lower por-
tion, in the right and left direction, inside of the housing
case 86. The movement prohibiting member 100 in-
cludes a vertical pivot shaft portion 100a, a locking por-
tion 100b disposed on the right of the pivot shaft portion
100a (FIGS. 18, 19, 25 and 26) and an engaged portion
100c, that engages the lock release pin 43, disposed on
the left of the pivot shaft portion 100a. The vertical pivot
shaft portion 100a, the locking portion 100b, and the en-
gaged portion 100c are integral and form a unitary struc-
ture. In the movement prohibiting member 100, the pivot
shaft portion 100a is pivotally supported to the housing
case 86, so that the movement prohibiting member 100
is rotated about the pivot shaft portion 100a. The move-
ment prohibiting member 100 cannot move vertically.
[0067] The locking portion 100b is relatively long in
the up and down direction. The lower end of the locking
portion 100b substantially abuts against an upper sur-
face of the protrusion 83d of the needle cover 83 in the
cover position, that is, where the lower surface of the
protrusion 83d is abutted against the upper surface of
the rib 86d. In this state, the locking portion 100b is po-
sitioned between a rib 86e, in the cassette body 80, and
the protrusion 83d. Thus, the needle cover 83 is locked
in the cover position, and cannot move upward. The
movement prohibiting member 100 can be rotated be-
tween a locked position (see FIG. 25) and an unlocked
position (see FIG. 26) where the locking portion 100b is
moved out of the way of the up and down movement of
the protrusion 83d between the rib 86e and the rib 86d.
Therefore, when the movement prohibiting member 100
is placed in the unlocked position, the needle cover 83
can be movable if the needle cover 83 is pushed up-
wardly against the elastic force from the coil compress-
ing spring 84. The needle cover 83 is pushed upwardly
when the sewing cartridge 5 is moved to the sewing po-
sition by the movement of the swing arm 40. At that time,
the needle cover is pushed against a needle plate 31 d,
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having a hole through which the hollow needle 81 can
pass; formed on the support frame 31, via the work cloth
70 (see Fig. 8).

[0068] A torsion spring 100d is attached to the pivot
shaft portion 100a. The movement prohibiting member
100 is rotatably urged to the locked position by the tor-
sion spring 100d. In a state where the sewing cartridge
5 is not attached to the sewing apparatus body 2, the
movement prohibiting member 100 is maintained in the
locked position. The rear wall of the housing case 86 is
formed with an opening 86f corresponding to the en-
gaged portion 100c (FIGS. 18 and 19). When the move-
ment prohibiting member 100 is in the locked position,
the engaged portion 100c protrudes toward the outside
from the opening 86f.

[0069] As shown in FIG. 27, the opening 86f extends
to the lower wall of the housing case 86. The bottom of
the engaged portion 100c is formed with a tapered por-
tion 100e that inclines externally and upwardly. As de-
scribed above, the lock release pin 43 is provided to the
swing arm 40. When the sewing cartridge 5 is attached
to the swing arm 40. the lock release pin 43 enters into
the opening 86f from the bottom and engages the ta-
pered portion 100e of the engaged portion 100c. As a
result, the movement prohibiting member 100 is rotated
from the locked position to the unlocked position against
the urging force from the torsion spring 100d, so that the
needle cover 83 is unlocked and can be movable up-
wardly as described above.

[0070] As described above, in the state where the
sewing cartridge 5 is not attached to the sewing appa-
ratus body 2, the movement prohibiting member 100
prohibits the needle cover 83 in the cover position from
moving therefrom. In the state where the sewing car-
tridge 5 is attached to the sewing apparatus body 2, the
needle cover 83 is allowed to move from the cover po-
sition to the retracted position.

[0071] As shown in FIGS. 18 to 20, the excessive ro-
tation preventive mechanism 91 has a contact 101 that
can contact one of the flanges 82b of the spool 82, and
a torsion spring 102 that urges the contact 101 against
the flange 82b. By the friction produced between the
contact 101 and the flange 82b, the spool 82 is prevent-
ed from excessively rotating in the thread supply direc-
tion to prevent the excessive feeding of the thread 99.
The contact 101 is pivotally supported by a shaft 103
disposed near the housing area 90 in the housing case
86. The shaft 103 is provided with the torsion spring 102.
The tip of the contact 101 contacts the flange 82b of the
spool 82 in the housing area 90 by passing through an
aperture 90d formed in the circular wall 90a.

[0072] As shown in FIGS. 18, 19, 21, and 28, the
backflow preventive mechanism 92 has two backflow
preventive members, a guide pin 105 and a leaf spring
106 abutting against the guide pin 105. Between the
guide pin 105 and the leaf spring 106, a thread passing
portion 107, which has extremely small clearance, is
provided. The thread 99 drawn from the spool 82 is
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passed through the thread passing portion 107. A fric-
tional resistance is applied to the thread 99 due to the
contact of the guide pin 105 and the leaf spring 106.
[0073] Both ends of the guide pin 105 are fixed in re-
spective bosses 87c¢ formed at the right part (FIGS. 18
and 19) of the openable cover 87. The leaf spring 106
is inserted into the openable cover 87 so as to urge the
guide pin 105 in a leftwardly and downwardly inclined
posture. A slender portion 105a, having a smaller diam-
eter is formed at the middle portion of the guide pin 105.
The thread passing portion 107 is formed by the slender
portion 105a and the leaf spring 106. Thereby, the
thread 99 passing through the thread passing portion
107 has an appropriate frictional resistance applied
thereto and the thread 99 can be surely guided into the
hollow needle 81.

[0074] AsshowninFIGS. 18 to 20 and 29, the locking
mechanism 93 integrally locks the openable cover 87 to
the housing case 86 in a state where the sewing car-
tridge 5 is not attached to the sewing apparatus body 2.
The locking mechanism 93 has the locking member 110
disposed on the right of the housing case 86. The lock-
ing member 110 is formed with pivot portions 11 Oa,
110b, an engaging portion 110c, and an engaged portion
110d as an integrated structure. The pivot portions 110a,
10b are pivotally supported by a vertically extending
shaft. The locking member 110 can be switched be-
tween the locked position (see FIG. 18) and the un-
locked position (see FIG. 19).

[0075] The locking member 110 is regulated in its ver-
tical movement. The locking member 110 is urged to the
locked position by a torsion spring 111. In FIG. 18, the
engaging portion 110c protrudes rightward from the up-
per portion of the locking member 110. The engaged
portion 110d protrudes rightward from the lower end por-
tion of the locking member 110. The engaging portion
110c and the engaged portion 110d protrude toward the
right from apertures 86g, 86h, respectively, which are
formed in the upper portion of the front wall and a back
wall of the engagement recess 86a.

[0076] When the sewing cartridge 5 is not attached to
the swing arm 40, the openable cover 87 is in the closed
position. In this state, the engaging portion 110c of the
locking member 110 in the locked position engages the
engaged portion 87d protruding leftward (inward) in FIG.
18 from the front wall of the openable cover 87 from the
above. Accordingly, the openable cover 87 cannot be
moved upward with respect to the housing case 86 and
is integrally locked to the housing case 86 in the closed
position.

[0077] When the sewing cartridge 5 is attached to the
swing arm 40, as described above, the engaging pin 42
rightwardly presses (FIG. 22, for example) and moves
the engaged portion 110d of the locking member 110 as
the engagement recess 86a of the housing case 86 en-
gages the engaging pin 42 of the swing arm 40. There-
fore, the locking member 110 is switched to the unlocked
position from the locked position. In this state. the en-
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gaging portion 110c of the locking member 110 is in the
unlocked position and is disengaged from the engaged
portion 87d. The lock is released, so that the openable
cover 87 can be moved upward with respect to the hous-
ing case 86.

[0078] Usually, the sewing cartridge 5 is detached
from the swing arm 40 in a state where the openable
cover 87 is in the closed position. Therefore, the open-
able cover 87 is locked to the housing case 86 in the
locked position immediately after the sewing cartridge
5 is detached. If the sewing cartridge 5 is detached from
the swing arm 40 in a state where the openable cover
87 is in a position other than the closed position, the
locking member 110 is switched to the locked position
with the openable cover 87 unlocked. However, the
openable cover 87 is rotated to the closed position by
the urging force from the torsion spring 88 because a
tapered portion inclined leftwardly is formed at the left
end portion of the engaging portion 110c of the locking
member 110. At that time, the engaged portion 87d tem-
porarily presses and moves the locking member 110 to-
ward the unlocked position via the tapered portion, so
thatthe openable cover 87 can be switched to the closed
position. For all of the above discussion, any direction
description related to FIGS. 18-20 is the reverse of the
actual directions when the sewing cartridge 5 is mount-
ed in the sewing apparatus, such as shown in FIGS. 1,
2 and 21-23, for example.

[0079] Next, the sewing operation performed in the
sewing apparatus 1 and stitches to be formed on the
work cloth 70 by the sewing operation will be described
with reference to FIGS. 30 to 37.

[0080] Ina state where the embroidery frame 4 having
the work cloth 70 and the sewing cartridge 5 are at-
tached to the sewing apparatus body 2, the sewing car-
tridge 5 is vertically moved by the cartridge driving
mechanism 12. At that time, the hollow needle 81, the
needle cover 83 (when the needle cover 83 is kept away
from the work cloth 70), the spool 82, and the excessive
rotation preventive mechanism 91 move up and down
with the housing case 86. However, the openable cover
87 is fixed to the sewing apparatus body 2, so that the
openable cover 87 hardly moves up and down along
with the backflow preventive mechanism 92 mounted
therein.

[0081] When the sewing cartridge 5 is attached to the
swing arm 40 and the first sewing operation is per-
formed, as shown in FIG. 30, a certain length of a thread
99 is drawn from the lower end of the hollow needle 81.
When the housing case 86 descends from this state, as
shown in FIG. 31, first, the needle cover 83 as a presser
foot holds the work cloth 70 with the thread 99 on the
work cloth 70. As the needle cover 83 holds the work
cloth 70, the needle cover 83 comes to a substantial
standstill. Then, the hollow needle 81 descends with re-
spect to the needle cover 83 and penetrates the work
cloth 70. At that time, the hollow needle 81 is substan-
tially perpendicular to the work cloth 70 at the instant
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when the hollow needle 81 penetrates the work cloth 70.
The extreme tip of the hollow needle 81 is positioned at
the end portion of the sewing cartridge 5 on the center-
of-swing side of the swing arm 40, so that the work cloth
70 is prevented from being displaced.

[0082] When the hollow needle 81 penetrates the
elastic film member 73 and the thread 99 extending from
the hollow needle 81 and penetrating the work cloth 70
is held by a thread holding force due to elasticity of the
elastic film member 73. In this state, when the hollow
needle 81 (the spool 82 and the excessive rotation pre-
ventive mechanism 91) further descends, the thread 99
is drawn from the spool 82 against the draw resistance
for the thread 99 provided by the excessive rotation pre-
ventive mechanism 91 and the backflow preventive
mechanism 92 and a free loop 75 is formed on a reverse
side of the work cloth 70. At this stage, a half of the
thread 99 forming the free loop 75 exists inside of the
hollow needle 81.

[0083] The resistance to drawing the thread 99 pro-
duced by the excessive rotation preventive mechanism
91 and the backflow preventive mechanism 92 is small-
er than the thread holding force. Therefore, while the
hollow needle 81 sticks in the work cloth 70 and de-
scends to a lower limit position, the thread 99 extending
from the hollow needle 81 is hardly pulled toward the
reverse side of the work cloth 70 and more thread 99 is
drawn from the spool 82. Thus, the free loop 75 is
formed on the reverse side of the work cloth 70. Further,
the thread 99 will not be pulled toward the reverse side
of the work cloth 70 before the hollow needle penetrates
the work cloth 70. if the thread 99 extending from the
hollow needle 81 is held between the needle cover 83
and the work cloth 70.

[0084] Next, when the housing case 86 is moved up-
ward, as shown in FIG. 32, the hollow needle 81 as-
cends from the lower limit position and the tip of the hol-
low needle 81 is pulled from the work cloth 70. Then,
the work cloth 70, held by the needle cover 83. becomes
free from the pressure and the needle cover 83 ascends
to an upper limit position together with the hollow needle
81. Atthattime, only the hollow needle 81 ascends while
the thread 99 is fixed or set between the backflow pre-
ventive mechanism 92 stopped in a certain position and
the work cloth 70. The free loop 75 formed on the re-
verse side of the work cloth 70 is held and the entire free
loop 75 is exposed. When the hollow needle 81 moves
to the upper limit position, the spool 82 and the exces-
sive rotation preventive mechanism 91 also move to the
upper limit position. At that time, the thread 99 is not
drawn from the backflow preventive mechanism 92 to
the hollow needle 81, and the backflow preventive
mechanism 92 and the excessive rotation preventive
mechanism 91 apply resistance to drawing the thread
to the thread 99. Accordingly, the thread 99 between the
spool 82 and the backflow mechanism 92 becomes
loosened.

[0085] Then, as shown in FIG. 33, as the work cloth
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70 is moved in a horizontal direction, the thread 99 is
pulled by the thread holding force and the loosened
thread 99 between the spool 82 and the backflow pre-
ventive mechanism 92 is pulled via the backflow pre-
ventive mechanism 92 because the thread 99 extending
from the hollow needle 81 is held by the work cloth 70.
At that time, the thread holding force by the work cloth
70is far greater than the resistance to draw of the thread
by the backflow preventive mechanism 92, so that there
is no possibility of pulling out the thread 99 forming the
free loop 75 toward the hollow needle 81 side.

[0086] After the work cloth 70 is moved in the horizon-
tal direction, the housing case 86 descends. As shown
in FIG. 34, the needle cover 83 holds the work cloth 70
and the hollow needle 81 penetrates the work cloth 70.
While the hollow needle 81 descends from the upper
limit position to the lower limit position, the remaining
loosened thread 99 between the spool 82 and the back-
flow preventive mechanism 91 is pulled and then the
thread 99 is drawn from the spool 82. Applied to the
drawn thread 99 is the resistance to drawing the thread
by the excessive rotation preventive mechanism 91 and
the backflow preventive mechanism 92. As described
above, the resistance to drawing the thread is smaller
than the thread holding force of the work cloth 70. Fur-
ther, thread 99 can be pressed against the work cloth
70 by the needle cover 83. Accordingly, a new free loop
75 is formed without pulling the previous free loop 75
from the work cloth 70.

[0087] Next, as shown in FIG. 35, the hollow needle
81 and the needle cover 83 ascend. Then, the opera-
tions shown in FIGS. 33 to 35 are repeatedly performed.
As described above, the thread 99 is left on the work
cloth 70 every sewing operation by the thread holding
force produced by the elasticity of the work cloth 70 and
a plurality of free loops 75 are formed on the reverse
side of the work cloth 70 by the thread 99, as shown in
FIG. 36. Thus, stitches forming an embroidery pattern
79 are formed on the surface of the work cloth 70. When
a double-sided adhesive tape 77 is adhered to fix the
free loops 75 on the reverse side of the work cloth 70,
a patterned cloth 78, as shown in FIG. 37, is formed.
[0088] Accordingly, the free loops 75 do not come off
or out, so that the thread 99 does not need to be fixed
by other thread or the thread of the previous stitch and
following stitch. The embroidery pattern 79 formed on
the work cloth 70 is stable without unraveling. The pat-
terned cloth 78 can be attached to various things via the
double-sided adhesive tape 77 as an emblem. Instead
of the double-sided adhesive tape 77, adhesive agent
may be applied to the reverse side of the work cloth 70
in layers. A tape may be formed of the adhesive agent
and the tape may be used to fix the free loops 75 on the
reverse side of the work cloth 70.

[0089] There are a plurality of free loops 75 on the
reverse side of the work cloth 70. Accordingly, uneven-
ness may develop in the double-sided adhesive tape 77
when the double-sided adhesive tape 77 is adhered to
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the reverse side of the work cloth 77. When the work
cloth 70 is adhered to clothes via the double-sided ad-
hesive tape 77 as an emblem, the emblem is liable to
come off because the cloth is soft. However, adhesion
of the work cloth 70 can be improved because of the
unevenness of the double-sided adhesive tape 77. The
unevenness is formed every free loop or every several
free loops depending on the materials of the thread and
the double-sided adhesive tape used.

[0090] When the hollow needle 81 penetrates the
work cloth 70 as shown in FIG. 38A. an arc-shaped cut
surface 165 is formed around a center 169 as shown in
FIG. 38B. The center 169 of the arc-shaped cut surface
165 is positioned at a side opposed to a center of swing
of the swing arm 40 with respect to the extreme tip of
the hollow needle 81. First, the extreme tip of the hollow
needle 81 penetrates substantially the middle of the cut
surface 165. Then, the hollow needle 81 moves down-
ward along an arc and passes through the work cloth
70, so that the arc-shaped cut surface 165 is formed. A
thread is held by the arc-shaped cut surface 165 in the
work cloth 70.

[0091] The extreme tip of the hollow needle 81 and
the center of swing of the swing arm 40 are positioned
on the left and right, respectively (in an extending direc-
tion of the swing arm 40). When an area is filled with a
certain stitch, sewing is performed by making turns back
and forth. As shown in FIG. 39, the sewing is preferably
performed in either of two directions of a direction (arrow
a), i.e., in a direction of from front/rear to rear/front of
the sewing apparatus body 2, which is perpendicular to
the extending direction of the swing arm 40. That is, in
arelative movement continuing in a certain direction, the
hollow needle 81 and the embroidery frame 4 are moved
in parallel with an arrangement direction of arcs. Thus,
a tangent to the middle of the arc in the cut surface 165
is not perpendicular to the arrangement direction of the
cut surfaces 165 which are to be formed in order in the
back and forth direction. Therefore, a plurality of cut sur-
faces 165 are successively formed one after another. If
the sewing is performed in the extending direction of the
swing arm 40, the thread 99 might be cut by the extreme
tip of the hollow needle 81.

[0092] In order to displace the thread 99 from the ex-
treme tip of the hollow needle 81, as shown in FIG. 31,
stitch positions need to be shifted approximately 5 de-
grees to either of front and back directions of the sewing
apparatus body 2 with respect to the extending direc-
tion, arrow b, of the swing arm 40. That is, stitch posi-
tions are displaced from the extreme tip of the hollow
needle 81. As described above, the embroidery frame
driving mechanism 11 is controlled to prevent thread
cutting. In order to accomplish the above-described op-
eration, a control program for moving the embroidery
frame 4 (the work cloth 70) relative to the hollow needle
81 by controlling the sewing apparatus 1 may be pro-
vided and the control program stored in the ROM 13b
of the controller 13, or any compatible storage or carrier
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medium. A part of the control program may be stored in
a recording medium, such as a DVD, so that the control
program can be read by such as the game machine 6,
the controller 13 of the sewing apparatus 1, and a per-
sonal computer.

[0093] According to the sewing cartridge 5 described
above, the needle cover 83 can cover at least the tip of
the hollow needle 81 in both states where the sewing
cartridge 5 is attached to and detached from the sewing
apparatus body 2. Further, the needle cover 83 placed
at a cover position can be inhibited from moving there-
from by the movement prohibiting mechanism 85, so
that a tip of a needle can be prevented from being ex-
posed to the outside due to careless handling. Accord-
ingly, particularly when the sewing cartridge 5 is at-
tached to or detached from the sewing apparatus body
2, damage to clothes due to the hollow needle 81 can
be prevented and the sewing cartridge 5 can be easily
and safely handled.

[0094] The hollow needle 81 is fixedly provided so that
the portion of the tip side of the hollow needle 81 pro-
trudes from the cassette body 80. Sewing operations
can be performed by which the hollow needle 81 verti-
cally reciprocates with the sewing cartridge 5 and the
hollow needle 81 passes through the work cloth 70. Fur-
ther, the needle cover 83 also serves as a presser foot.
Therefore, a small sewing cartridge 5 having a simple
structure can be provided. Further, the mechanism that
reciprocates the hollow needle 81 (the sewing cartridge
5) can be simplified, thereby contributing to miniaturiza-
tion of the sewing apparatus 1.

[0095] The structure of the sewing cartridge 5 may be
partially changed as described below. The needle cover
83 may be structured such that the position of the needle
cover 83 is manually switched between a cover position
and a retracted position. In this case, the coil compres-
sion spring 84 that urges the needle cover 83 to the cov-
er position can be removed. Thus, a standard sewing
needle may be used instead of the hollow needle 81.
[0096] The excessive rotation preventive mechanism
91 may be structured such that frictional resistance is
applied to the flange 82b by a spool holder or other
member or portion, not only by which the contact 101
urged by the torsion spring 102 is pressed against the
flange 82 of the spool 82. In the backflow preventive
mechanism 92, a recess may be formed in the leaf
spring 106 to provide a thread passing portion, instead
of forming the slender portion 105a in the guide pin 105.
[0097] Instead of forming the opening 86c¢, at least
one ofthe housing case 86 and the openable cover 87
may be formed of a transparent or a translucent material
so that the remaining amount of the thread 99 can be
visually confirmed through the housing case 86 and/or
the openable cover 87. The thread color indicating por-
tion 87b may be provided to a portion other than the top
surface of the openable cover 87 of the cassette body
80. As the thread color indicating portion 87b, the cas-
sette body 80 may be partially or entirely colored with a



25

same/similar color as the color of the thread 99 wound
around the spool 82 contained in the cassette body 80.
[0098] As shown in FIG. 41, the controller 13 of the
sewing apparatus 1 has a computer including a CPU
13a, a ROM 13b, and a RAM 13c, an input/output inter-
face 13d, and an input/output terminal 13e. The CPU
13a, the ROM 13b, the RAM 13c, the input/output inter-
face 13d, and the input/output terminal 13e are connect-
ed to each other via a bus 13f. The input/output interface
13d is connected with a drive circuit 24a for the pulse
motor 24 of the X-axis direction driving mechanism 20,
a drive circuit 35a for the pulse motor 35 of the Y-axis
direction driving mechanism 30, a drive circuit 45a for
the machine motor 45 of the cartridge driving mecha-
nism 12, the power switch 15, the start/stop switch 16,
and a phase detector 98.

[0099] The phase detector 98 includes a plurality of
photo interrupters and encoder disks which are fixedly
attached to the pivot shaft integrally rotating with the
large-diameter gear 54 and correspond to the photo in-
terrupters. The phase detector 98 detects a rotational
phase of the pivot shaft, so that an upper limit position,
a lower limit position, and an unthreading position of the
swing arm 40 can be detected.

[0100] The game machine 6 has a computerincluding
a CPU 6a, a ROM 6b and a RAM 6c¢, a DVD drive
(DVDD) 6d capable of reading and writing a DVD 120,
a flash card connector 6e, input/output terminals 6f, 6g,
an input terminal 6h, and an output terminal 6i, which
are connected each other via bus 6j. The input/output
terminal 6f is connected to the input/output terminal 13e
of the sewing apparatus 1. The controller 7 is connected
to the input terminal 6h. The output terminal 6i is con-
nected with a drive circuit (CRTD) 8a for the CRT 8. The
drive circuit 8a and display 8 could also be an LCD drive
and display. The input/output terminal 6g can be con-
nected with a telephone line 9a.

[0101] The DVD 120, as an external storage medium,
stores various sewing data and programs so that the
sewing data and the programs are readable by the com-
puter. The DVD 120 can be attached to or detached from
the DVD drive 6d. When a DVD 120 storing game soft-
ware for a video game is installed in the DVD drive 6d,
a game screen is displayed on the CRT S according to
the game software and a user can enjoy playing the
game using the controller 7. Further, by connecting the
input/output terminal 9g to the telephone line 9a, the
sewing apparatus 1 can capture various data regarding
sewing via the telephone line 9a, through a server of an
Internet provider, from a server A10 of a manufacturer
of data and programs or a server of another manufac-
turer. That is, various data regarding sewing provided
from the manufacturers can be captured via the Internet
406.

[0102] A homepage of a manufacturer is not neces-
sary to be established on a server in a country where a
game machine or a terminal for sewing exists. The
homepage may be established on a server in another
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country if the homepage can be accessed through the
Internet using a connection, such as a telephone line.
For example, a front homepage which is a "HOME" of a
company is established on a server B10 in the U.S. A
homepage of the same company or a related company
or a private homepage is established on a server C10
in a country other than the U.S. (for example, European
countries) so that control programs regarding sewing,
control signals, and data can be sent from their
homepage. The control programs, the control signals,
and the data may be distributed worldwide via the Inter-
net by which the home page in the U.S. is linked to the
homepage in the other country.

[0103] Inthe sewing apparatus 1, an embroidery pat-
tern can be formed on the work cloth 70 by controlling
the embroidery frame driving mechanism 11 (the X-axis
direction driving mechanism 20 and the Y-axis direction
driving mechanism 30) and the cartridge driving mech-
anism 12 by the controller 13 based on the sewing data.
A control program for sewing is stored in the ROM 13b.
In the embodiment, various characters (e.g., persons,
animals, robots) to be displayed on the CRT 8 by the
game software can be selected and edited using the
game machine 6. Pattern data for sewing a selected/
edited character can be created in the game machine 6
and can be supplied to the sewing apparatus 1.

[0104] Therefore, the DVD 120 for selecting/editing
sewing data is provided for the game machine 6. That
is, as shown in FIG. 42, the DVD 120 stores various
kinds of embroidery patterns selected from game soft-
ware as described above, pattern data of various kinds
for prestored embroidery patterns, a pattern selection
control program for selecting a desired embroidery pat-
tern from the various kinds of embroidery patterns, a
pattern edit control program for editing (e.g., enlarge-
ment, reduction, unification, reversal) a selected em-
broidery pattern, and a display control program for dis-
playing an embroidery pattern for selecting and setting.
Aflash card, connectable to the flash card connector 6e,
can store pattern data of a selected/edited embroidery
pattern.

[0105] The DVD 120 also stores a pattern data crea-
tion program for creating pattern data by selecting/edit-
ing a character of game software based on data of the
game software. When pattern data is created using the
pattern data creation control program, first, the control
program is downloaded into the RAM 6¢, and then var-
ious kinds of characters are displayed by running the
game software DVD, A character to be sewn is selected/
edited, and pattern data is created. The created pattern
data is stored in the DVD 120.

[0106] Next; a series of operations of the sewing ap-
paratus 1 described above will be described with refer-
ence to the flowcharts of FIGS. 43 and 44. As shown in
FIG. 1, itis assumed that the sewing apparatus 1 is con-
nected with the game machine 6 via the connecting ca-
ble and the DVD 120 storing data of FIG. 42 is installed
in the DVD drive 6d of the game machine 6. The game
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machine 6 is connected to the CRT 8 via the connecting
cable.

[0107] First, an embroidery pattern is selected/edited
using the controller 7 of the game machine 8 while ob-
serving a screen on the CRT 8. The embroidery pattern
can be selected/edited without turning the power of the
sewing apparatus 1 on.

[0108] AsshowninFIG.43,ina controller ofthe game
machine 6, control is started when the power of the
game machine 6 is turned on. After initialization (S1) (S
stands for a step), data in the DVD 120 (such as the
pattern selection control program, the pattern edit con-
trol program, and the display control program) are read
(S2). Then, in pattern selection processing (S3), a de-
sired embroidery pattern can be selected from various
kinds of embroidery patterns stored in the DVD 120. In
pattern edit processing (S4), a selected embroidery pat-
tern can be edited (e.g., enlargement, reduction, unifi-
cation, reversal).

[0109] Selection/edit of the embroidery data is com-
pleted by operating a predetermined button of the con-
troller 7 (S5;Yes). Then, when the sewing apparatus 1
can accept data (S6;Yes), the pattern data of the select-
ed/edited embroidery pattern is sent to the sewing ap-
paratus 1 (S7). After that, flow is returned to S3. When
the sewing apparatus 1 cannot receive data, such that
the power of the sewing apparatus 1 is not turned on
(S6;No), flow returns to S5.

[0110] As shownin FIG. 44, in the controller 13 of the
sewing apparatus 1, control is started when the power
switch 15 is turned on. After initialization (S10), the sew-
ing apparatus 1 can receive data. When the selected/
edited pattern data is sent from the game machine 6
(S11;Yes), the sewing apparatus 1 receives the pattern
data (S12). Next, when the start/stop switch 16 is turned
on (S13;Yes), sewing processing is performed based on
the received pattern data (S 14).

[0111] Preparation required prior to starting the sew-
ing operation will now be described. In a state where the
safety cover 3 of the sewing apparatus 1 is in the storage
position, shownin FIG. 2, the embroidery frame 4 having
the work cloth 70 is inserted into the inside of the safety
cover 3 from the embroidery frame insertion slot 3f while
the embroidery frame 4 is guided by the guide member
69 of the safety cover 3. The rear end support portion
4a of the embroidery frame 4 is engaged with the en-
gagement portion 18a of the carriage 18. As described
above, the carriage 18 in which the embroidery frame 4
can be surely attached, is positioned substantially under
the swing arm 40. At the initialization (S10), the carriage
18 is moved to this position and placed on standby. The
safety cover 3 is in the storage position and the embroi-
dery frame 4 slightly protrudes from the safety cover 3.
[0112] After the embroidery frame 4 is attached to the
carriage 18, the guide member 69 is grasped and the
safety cover 3 is slid forward so as to be placed in the
sewing position shown in FIG. 3. In this state, the sewing
cartridge 5, accommodating a thread of a desired color,
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is inserted into the inside of the safety cover 3 from the
cartridge insertion slot 68 and is attached to the swing
arm 40. After this preparation is completed, sewing
processing can be performed.

[0113] When the safety cover 3 is in a position other
than the sewing position, the start/stop switch 16 cannot
be operated because the start/stop switch 16 is covered
with the safety cover 3. When the safety cover 3 is
switched to the sewing position, the start/stop switch 16
is opposed to the switch operating hole 3e, so that the
start/stop switch 16 can be operated. When the start/
stop switch 16 is turned on (S13;Yes), the sewing
processing (S14) is performed.

[0114] As shownin FIG. 42, pattern data of each em-
broidery pattern stored in the DVD 120 includes pattern
section data of several pattern sections. The sewing car-
tridge is changed every pattern section to change a
thread color. Thatis, as shown in FIG. 44, when the start/
stop switch 16 is turned on (S13;Yes), the sewing
processing (S14) is performed. Based on the pattern da-
ta of one pattern section, the embroidery frame driving
mechanism 11 and the cartridge driving mechanism 12
are controlled and the pattern section is sewn on the
work cloth 70.

[0115] When one pattern section is formed, the sew-
ing operation of the pattern section is finished (S15).
When a pattern section to be sewn next has a different
color, the sewing cartridge 5 is changed to the sewing
cartridge 5 that has a thread having a color for a pattern
section to be sewn. In this case. for example, when a
thread change is commanded by operating a predeter-
mined button of the controller 7 (S16;Yes), thread loos-
ening processing (S17) is performed in order to cut the
thread and change the sewing cartridge 5.

[0116] When itis not necessary to change the sewing
cartridge 5, the thread loosening processing at S17
does not need to be performed. Thatis, when the thread
change is not commanded (S16;No), flow returns to
S13. Accordingly, the start/stop switch 16 is turned on
(S13;Yes) while the sewing operation is stopped (S15),
the sewing operation (S14) is started again. Thus, the
next pattern section is formed.

[0117] At the thread loosening processing (S17), the
embroidery frame 4 is moved from a sewing end position
to a moving limit position within the embroidery frame
moving area 38 (see FIG. 6) after the sewing operation
is completed. Then, the embroidery frame driving mech-
anism 11 is controlled so as to loosen the thread 99 be-
tween the hollow needle 81 and the work cloth 70, in
order to draw the thread 99 from the spool 82 in the sew-
ing cartridge 5. The thread loosening control program is
stored in the ROM 13b in the controller 13 of the sewing
apparatus 1. The thread loosening control program may
be stored in other kinds of storage mediums, such as
the DVD 120, and may be transferred to the sewing ap-
paratus 1.

[0118] FIG. 45A shows a sewing end position of the
embroidery frame 4 immediately after sewing operation
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of one pattern section is completed. In FIGS. 45A to
45C, "O" indicates a stitch position of the hollow needle
81 positioned substantially in a center of the embroidery
frame moving area 38. "X" indicates a last stitch position
where the hollow needle 81 penetrates the work cloth
70 last in one pattern section. "X" moves with the em-
broidery frame 4.

[0119] FIG. 45B shows the embroidery frame 4 that
is moved to a moving limit position within the embroidery
frame moving area 38 so that the hollow needle 81
moves to a furthermost position from the last stitch po-
sition through the movement of the embroidery frame 4.
FIG. 45C shows the embroidery frame 4 that is moved
to a furthermost moving limit position with respect to a
frame detaching position shown by a double dashed
chain line within the embroidery frame moving area 38.
[0120] As shown in FIG. 46, when the thread loosen-
ing processing of S17 is started, it is determined whether
the thread being used is for a last pattern section (S20).
When the thread being used is for the last pattern sec-
tion (S20;Yes), that is, when all pattern sections of the
embroidery pattern are formed, as shown in FIG. 45C,
a moving limit position which is a furthermost position
with respect to the frame detaching position (shown by
a double dashed chain line) of the embroidery frame 4
is calculated (S21). Based on the calculated data, the
embroidery frame driving mechanism 11 is controlled so
that embroidery frame 4 is moved to the moving limit
position (S22).

[0121] Accordingly, the thread 99 is drawn from the
spool 82 of the sewing cartridge 5. Next, the embroidery
frame 4 is moved and stopped at the frame detaching
position (S23), and the thread 99 between the work cloth
70 and the hollow needle 81 is loosened. Then, direc-
tions of thread cut operation and detachment of the em-
broidery frame 4 are displayed on the CRT 8 via the
game machine 6 (S24). When the embroidery frame 4
is moved to the frame detaching position, the carriage
18 is moved to the foremost position and is positioned
under the swing arm 40.

[0122] When the thread being used is not for the last
pattern section (S20;No), that is, when all the pattern
sections of the embroidery pattern are not formed, a
moving limit position of the embroidery frame 4 is cal-
culated so that the hollow needle 81 is moved to a fur-
thermost position with respect to a last stitch position
(S25). For example, when a sewing end position of the
embroidery frame 4 is a position shown in FIG. 45A, the
embroidery frame 4 is moved to a position shown in FIG.
45B. Based on the calculated data, the embroidery
frame driving mechanism 11 is controlled so that the em-
broidery frame 4 is moved to the moving limit position
(S26).

[0123] Accordingly, the thread 99 is drawn enough
from the spool 82 in the sewing cartridge 5. Next, the
embroidery frame 4 is returned to the sewing end posi-
tion by which the movement of the embroidery frame 4
is reversed (S27). The thread 99 between the work cloth
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70 and the hollow needle 81 is loosened. Then, a warn-
ing of prohibition of detachment of the embroidery frame
4 and directions of thread cut operation are displayed
on the CRT 8 via the game machine 6 (S28).

[0124] When S22, S23, S26 and S27 are performed,
as described above, the thread 99 between the hollow
needle 81 and the work cloth 70 is loosened. The thread
99 is cut according to the directions of the thread cut
operation displayed on the CRT 8 at S24 and S28. At
that time, the thread 99 can be easily manually cut with-
out removing the safety cover 3 from the sewing appa-
ratus body 2 while the embroidery frame moving area
38 of the embroidery frame 4 is covered with the safety
cover 3. For example, scissors are inserted into the in-
side of the safety cover 3 from the embroidery frame
insertion slot 3f. While the inside of the safety cover 3
is observed from the outside of the safety cover 3, made
of a transparent or translucent material, the thread 99
can be easily cut using the scissors.

[0125] Next, when the sewing operation of the em-
broidery pattern has been completed, that is, when S21
to S24 have been performed, the embroidery frame 4
located in the frame detaching position can be easily de-
tached from the sewing apparatus body 2 according to
the directions of detachment of the frame displayed on
the CRT 8. When the embroidery frame 4 is in the frame
detaching position in which the embroidery frame 4 is
moved to the foremost position within the embroidery
frame moving area 38, the carriage 18 is positioned sub-
stantially under the swing arrn 40. After the work cloth
70 on which the embroidery pattern is formed is re-
moved from the embroidery frame 4, as shown in FIG.
37, the double-sided adhesive tape 77 is adhered to the
reverse side of the work cloth 70 and thus, a patterned
cloth 78 is formed. The patterned cloth 78 can be ad-
hered to various kinds of things via the double-sided ad-
hesive tape 77.

[0126] When the sewing of the embroidery pattern
has not been completed, that is, when S25 to S28 have
been performed, the sewing cartridge 5 is changed to
another sewing cartridge 5 accommodating a thread 99
to be used for a next pattern section after thread cutting.
After that, as the start/stop switch 16 is turned on at S13,
processing at S14 and subsequent processing are per-
formed again. After the sewing operation is completed,
the safety cover 3 is moved to the storage position.
Then, the embroidery frame 4 can be detached from the
embroidery frame insertion slot 3f.

[0127] A second embodiment of the invention will be
described below with reference to FIGS. 47 to 61. First,
a sewing apparatus body 202 of a sewing apparatus 201
of the embodiment will be described.

[0128] The basic structure of the casing 10, carriage
18, and embroidery frame driving mechanism 11 are the
same as the first embodiment. Accordingly, similar ref-
erence numerals have been used in the drawings to de-
note similar parts, and detailed explanations for those
parts will be omitted. Hereinafter, the structures that are
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different from the first embodiment will be described.
[0129] Asshownin FIGS. 52 to 55, a cartridge driving
mechanism 212 has a swing arm 240 to which a sewing
cartridge 205 is attached to or detached from, a machine
motor 245, that is, an AC motor as drive source and
moves the swing arm 240 up and down, a gear mecha-
nism 250 that reduces rotation speed of the machine
motor 245, and a cam mechanism 255 that converts a
rotary motion reduced in its rotation speed by the gear
mechanism 250 into up-and-down movements of the
swing arm 240.

[0130] AsshowninFIGS. 53 to 55, the swing arm 240
is formed with an arm 240a, a pivot portion 240b, and a
spring attaching lever 240c, which form a unitary struc-
ture. The swing arm 240 is disposed at substantially the
right half part of the forward part of the casing 10 (FIGS.
48 and 49). The most of the arm 240a protrudes toward
the cutaway space 10a. The remaining part, including
the pivot portion 240b and the spring attaching lever
240c, is accommodated in the casing 10, An engaging
pin 241, extending in the front to rear direction, is fixed
to a left end portion of the arm 240a.

[0131] A front wall 231a of the support frame 231 ex-
tends upward. The pivot portion 240b is rotatably sup-
ported by a pivot shaft 242. The pivot shaft 242 is fixed
to the support frame 231. A resin plate 231b is fixed to
the support frame 231 at a near side above the front wall
231a of the support frame 231. The plate 231b is inte-
grally formed with a fixing portion 231c, which extends
in the direction vertical to the drawing paper of FIG. 54.
[0132] A lower end of the spring attaching lever 240c
is connected to the support frame 231 via a tension
spring 243. The swing arm 240 is urged in a clockwise
direction by the tension spring 243 about the pivot shaft
242. The machine motor 245 is fixed to the back of the
right lower portion of the front wall 231a of the support
frame 231 so that a rotational shaft of the machine motor
245 extends toward the front.

[0133] As shown in FIGS. 52 to 54, the gear mecha-
nism 250 includes gears 251 to 254 disposed in front of
the front wall 231a of the support frame 231. The drive
gear 251 is fixed to the output shaft of the machine motor
245. The intermediate gears 252, 253 integrally con-
nected on the same shaft are rotatably supported via a
pivot shaft 252a. The large-diameter gear 254 is rotat-
ably supported by the front wall 231a at a position higher
than the position of the pivot shaft 252a, via a pivot shaft
254a. The drive gear 251 engages the intermediate gear
252. The intermediate gear 253 engages the large-di-
ameter gear 254. Thus, the rotation speed of the large-
diameter gear 254 is reduced with respect to the rotation
speed of the machine motor 245 (the drive gear 251).
[0134] As shown in FIG. 55, the cam mechanism 255
has a substantially triangular cam 256, that is fixedly at-
tached to the pivot shaft 254a of the large-diameter gear
254, and a cam follower 257 that is fixedly attached to
the right end of the arm 240a of the swing arm 240 and
can engage the cam 256. Because the swing arm 240
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is urged in the clockwise direction at all times, the cam
follower 257 engages an outer region of the cam 256.
[0135] As a distance between an engaging position
where the cam follower 257 engages the cam 256 and
a center of an axis of rotation of the cam 256 becomes
longer, the cam follower 257 is in a further upper position
and the arm 240a of the swing arm 240 is in a further
lower position. When the cam 256 is turned, the arm
240a travels vertically between an upper limit position
indicated in a solid line and a lower limit position indi-
cated in a double dashed chain line, in FIG. 55. Thus,
embroidering operation is performed on a work cloth
270.

[0136] The safety cover 3 has the same structure as
the safety cover of the first embodiment. Therefore, sim-
ilar reference numerals have been used in the drawings
to denote the safety cover 3 of the second embodiment,
and detailed explanation will be omitted.

[0137] As shown in FIGS. 48, 49, 52, 57 and 58, the
embroidery frame 204 has a rectangular shape. The
rear end support portion 204a is formed integral with the
embroidery frame 204 at the rear end. The rear end sup-
port portion 204a can engage/disengage the embroi-
dery frame 204 with/from the engage portion 18a of the
carriage 18. A stepped portion 204b is formed at the in-
ternal edge of the embroidery frame 204. An outer re-
gion of a special work cloth 270 is fit to the stepped por-
tion 204b. The work cloth 270 is releasably attached to
the substantially entire embroidery frame 204 under a
tension via a double-sided adhesive tape or an adhe-
sive.

[0138] As shown in FIG. 58, for example, the special
work cloth 270 has elasticity and is a multi-layer struc-
ture formed in which an elastic film member 271, made
of urethane, is sandwiched by a pair of cloths 272 by
lamination. A plurality of the embroidery frames 204 to
which a work cloth 270 is attached in advance are kept
at the ready.

[0139] As shown in FIGS. 48, 54, and 56 (FIG. 56
showing the reverse of FIGS. 48 and 54), the sewing
cartridge 205 includes a cover 280, the hollow needle
281, aspool 282, a spool holder 283, a thread looseness
preventive mechanism 284, a presser foot 285, and a
coil compression spring 286.

[0140] The cover 280 has a rectangular shape like a
horizontally oriented standing matchbox. The cover 280
accommodates most of the hollow needle 281, the spool
282, the spool holder 283, and the thread looseness pre-
ventive mechanism 284. In order to detachably attach
the sewing cartridge 205 to the swing arm 240, an en-
gagement groove 280a and an pin engagement hole
(not shown) are formed at the lower portion of the cover
280. The engagement groove 280a engages the arm
240a of the swing arm 240. The pin engagement hole
is in communication with the engagement groove 280a.
The engagement pin 241 of the swing arm 240 engages
the pin engagement hole.

[0141] Therefore, the sewing cartridge 205 is coupled
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to the swing arm 240 in a predetermined attaching state
with a single motion by inserting the sewing cartridge
205 into the safety cover 3 from the cartridge insertion
slot 268 formed when the safety cover 3 is moved to the
sewing position. This attaching state can be maintained
by urging the sewing cartridge 205 by a leaf spring 289
(see FIG. 54) fixed to the swing arm 240.

[0142] The hollow needle 281 is disposed at the right
part (of FIG. 56, left part in use as shown in FIGS. 47-49)
of the inside of the cover 280 in a substantially standing
posture. At least the upper end portion of the hollow nee-
dle 281 is supported by a tube-like needle support mem-
ber 290 fixedly attached to the cover 280. The lower end
portion of the hollow needle 281 protrudes from the bot-
tom of the sewing cartridge 205. The spool 282 is dis-
posed (FIG. 56) at the left half of the inside of the cover
280. The spool 282 is rotatably supported by a shaft
282a, which is integrally formed with the cover 280 and
extends in the front and back direction. The spool 282
is held by the spool holder 283 externally fit to the shaft
282a. A tip of the hollow needle 281 is pointed such that
the tip is inclined leftwardly and downwardly from the
right to the left. When the sewing cartridge 205 is in-
stalled in the sewing apparatus body 202 (FIGS. 47-49),
an extreme tip of the hollow needle 281 is positioned at
an end portion of the sewing cartridge 205 on a center-
of-swing side of the swing arm 240 (at a right end side).
[0143] An upper thread 99 wound around the spool
282 is not very heavy. A thread hole of the hollow needle
281 is formed so that the thread 99 can be threaded
through the hollow needle 281. The thread 99 drawn
from the spool 282 is threaded through the hole of the
hollow needle 281 via the thread looseness preventive
mechanism 284 from above and is drawn toward out-
side the sewing cartridge 205 from the bottom of the hol-
low needle 281. A sewing operation is performed with a
certain length of the thread 99 drawn from the lower end
of the hollow needle 281. The spool 282 is preferably
applied an appropriate rotational resistance from the
spool holder 283, the shaft 282a, or other member in
order to prevent the thread 99 from becoming tangled
due to aimless rotation of the spool 282 when the thread
99 is drawn from the spool 282.

[0144] The thread looseness preventive mechanism
284 includes a guide pin 292 and a leaf spring piece 293
contacting the guide pin 292. The thread 99 is prevented
from loosening at the time of sewing by the thread 99
being threaded between the guide pin 292 and the leaf
spring piece 293. The guide pin 292 extends in a front
and back direction and is fixedly disposed to the cover
280 at its ends, above the hollow needle 281. The guide
pin 292 guides the thread 99 drawn from the spool 282
to the hollow needle 281.

[0145] The leaf spring piece 293, extending in the
right and left direction, is disposed at the upper end of
the cover 280. The left end portion of the leaf spring
piece 293 is fixed to the cover 280. The right end portion
of the leaf spring piece 293 contacts the guide pin 292
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from the above. A swing plate 294 is disposed at a top
of the cover 280. The swing plate 294 is rotatably sup-
ported at its left end via a pivot shaft 294a extending in
the front to back direction. The guide pin 292 and the
leaf spring piece 293 are fixedly provided to the swing
plate 294. The guide pin 292 is regulated its vertical po-
sition even when the swing arm 240 swings up and
down, because the guide pin 292 is supported by a fixing
portion 231c. However, the spool 282 and the hollow
needle 281 swing up and down together with the swing
arm 240. Therefore, a path of the thread 99 from the
spool 282 to the hollow needle 281 is changed by the
guide pin 292.

[0146] Anengagementpiece 295 that can engage the
lower end of the swing plate 294 is fixedly attached to
the cover 280. In a state where the swing plate 294 is
engaged with the engagement piece 295, the swing
plate 294 is accommodated in the cover 280. Thus, the
sewing cartridge 205 can be used. As the swing plate
294 is moved upward, as shown in FIG. 56, from this
state, for example, the thread 99 can be relatively easily
threaded through the hollow needle 281 when the
thread 99 becomes unthreaded.

[0147] The presser foot 285 has a circular plate
shape. The presser foot 285 is disposed under the lower
end of the hollow needle 281 outside the cover 280. The
presser foot 285 is formed with a guide hole 285a
through which the hollow needle 281 can pass. A lower
end of a guide pin 296 is fixedly attached to the right of
the presser foot 285. The guide pin 296 slidably engag-
es an engagement member 297 fixed to the right of the
hollow needle 281 in the cover 280. The guide pin 296
and the presser foot 285 are vertically movably guided
by the engagement member 297.

[0148] The coil compression spring 286 is provided to
the guide pin 296 between the cover 280 and the press-
er foot 285, outside the cover 280. The presser foot 285
is elastically urged downward by the coil compression
spring 286. A bent portion 296a of the upper end portion
of the guide pin 296 engages a vertical groove 297a in
the engagement member 297. Under normal conditions,
the bent portion 296a engages the lower end portion of
the vertical groove 297a. Therefore, the presser foot 285
is in a slightly lower position than the lower end portion
of the hollow needle 281. Thus, the lower end portion of
the hollow needle 281 protruding to the outside of the
cover 280 is guarded by the presser foot 285.

[0149] When the sewing cartridge 205 descends dur-
ing a sewing operation, the presser foot 285 presses the
work cloth 270 and comes substantially to a standstill.
Under this condition, the hollow needle 281 descends
with respect to the presser foot 285 and the tip of the
hollow needle 281 penetrates the work cloth 270. More
specifically, the presser foot 285 is movable if the press-
er foot 285 is pushed upwardly against the elastic force
from the coil compressing spring 286. The presser foot
285 is pushed upwardly when the sewing cartridge 205
is moved to the sewing position by the movement of the
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swing arm 240. At that time, the presser foot 285 is
pushed against a needle plate (not shown, but similar
to needle plate 31d of the first embodiment), having a
hole, through which the hollow needle 281 can pass,
formed on the support frame 231, via the work cloth 270.
A plurality of sewing cartridges 205 that can be detach-
ably attached to the swing arm 240 are prepared in ad-
vance. The cartridges 205 each accommodate a differ-
ent color, so that a colorful embroidery pattern can be
formed using several sewing cartridges 205.

[0150] Stitches to be formed on the work cloth 270 by
sewing operation performed by the sewing apparatus
201 will be described with reference to FIG. 59. In a state
where the embroidery frame 204 having the work cloth
270 and the sewing cartridge 205 are attached to the
sewing apparatus body 202, the sewing cartridge 205
is vertically moved by the cartridge driving mechanism
212 while the embroidery frame 204 is being moved by
the embroidery frame driving mechanism 211. However,
in a state where the hollow needle 281 in the sewing
cartridge 205 is penetrating the work cloth 270, the em-
broidery frame 204 is at a standstill. At that time, the
extreme tip of the hollow needle 281 is positioned at the
end portion of the sewing cartridge 205 on the center-
of-swing side of the swing arm 240, so that the work
cloth 270 is prevented from being displaced. The hollow
needle 281 is substantially perpendicular to the work
cloth 270 at the instant when the hollow needle 281 pen-
etrates the work cloth 270.

[0151] When the hollow needle 281 in the sewing car-
tridge 205 descends and penetrates the work cloth 270,
including the elastic film member 271, the thread 99 that
extends from the tip of the hollow needle 281 and pen-
etrates the work cloth 270 with the hollow needle 281 is
held by the work cloth 270 due to frictional resistance
applied from the elastic film member 271 of the work
cloth 270. While the hollow needle 281 penetrates the
work cloth 270 and reaches a lower limit position indi-
cated in a dashed line, shown in FIG. 59, the thread 99
inside of the hollow needle 281 is not subjected to fric-
tion from the work cloth 270. Accordingly, the thread 99
is smoothly drawn from the tip of the hollow needle 281
without pulling out an embroidery pattern 275 formed on
the work cloth 270.

[0152] Next, when the hollow needle 281 ascends
from the lower limit position and the tip of the hollow nee-
dle 281 is pulled from the work cloth 270, the thread 99
that extends from the tip of the hollow needle 281 and
penetrates the work cloth 270 with the hollow needle
281 from a reverse side of the work cloth 270 is held by
the work cloth 270 as described above. Thus, a free loop
276 is formed on the reverse side of the work cloth 270
by the thread 99. Then, until the hollow needle 281
reaches an upper limit position, the thread 99 is drawn
from the tip of the hollow needle 281 and then the work
cloth 270 is moved in the X direction and the Y direction
with the embroidery frame 204. When the hollow needle
281 descends from the upper limit position and pene-
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trates the work cloth 270, a stitch, which is a part of the
embroidery pattern 275, is formed on the surface of the
work cloth 270.

[0153] The aforementioned operation is successively
performed, so that the thread 99 penetrates the work
cloth 270 a number of times. As a result, the embroidery
pattern 275 is formed on the surface of the work cloth
270 and a plurality of free loops 276 are formed and re-
main on the reverse side of the work cloth 270. Then, a
double-sided adhesive tape 277 is adhered to the re-
verse side of the work cloth 270 to fix the free loops 276.
Thus, a patterned cloth 278, shown in FIG. 60, is formed.
[0154] Accordingly, the free loops 276 do not come
off, so that the thread 99 does not need to be fixed by
other thread or the thread in the previous stitch and fol-
lowing stitch. The embroidery pattern 275 formed on the
work cloth 270 is stable without unraveling. The pat-
terned cloth 278 can be attached to various items, via
the double-sided adhesive tape 277, as an emblem. In-
stead of the double-sided adhesive tape 277, adhesive
agent may be applied to the reverse side of the work
cloth 270 in layers. A tape may be formed of the adhe-
sive agent and the tape may be used to fix the free loops
276 on the reverse side of the work cloth 270.

[0155] There are a plurality of free loops 276 on the
reverse side of the work cloth 270. Accordingly, uneven-
ness develops in the double-sided adhesive tape 277
when the double-sided adhesive tape 277 is adhered to
the reverse side of the work cloth 277. When the work
cloth 270 is adhered to clothes via the double-sided ad-
hesive tape 277 as an emblem, the emblem is liable to
come off because the cloth is soft. However, adhesion
of the work cloth 270 can be improved because of the
unevenness on the double-sided adhesive tape 277.
The unevenness is formed every free loop or every sev-
eral free loops depending on the material of the thread
and the double-sided adhesive tape used.

[0156] The controller 213 of the sewing apparatus
201, as shown in FIG. 61, has a computer including a
CPU 213a, a ROM 213b, and a RAM 213c, an input/
output interface 213d, and an input/output terminal
213e. The CPU 213a, the ROM 213b, the RAM 213c,
the input/output interface 213d, and the input/output ter-
minal 213e are connected each other via a bus 213f.
[0157] The ROM 213b stores a program for which the
CPU 213a performs processing the same as the first
embodiment. However, the program has been arranged
based on the structure of the sewing apparatus 201 of
the second embodiment. Therefore, in the sewing ap-
paratus 201 of the second embodiment, the same sew-
ing operation can be performed by implementing similar
operations as performed by the sewing apparatus 1 of
the first embodiment. Accordingly, details of such con-
trol will be omitted.

[0158] As described above, according to the sewing
apparatus 1, 201, a desired embroidery pattern can be
selected/edited from various kinds of embroidery pat-
terns using the game machine 6. A selected/edited em-
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broidery pattern can be sewn on a work cloth 70, 270
attached to the embroidery frame 4, 204. Further, a
colorful embroidery pattern can be sewn using threads
having different colors in several pattern sections form-
ing the embroidery pattern. The work cloth 70, 270 on
which the embroidery pattern is sewn is removed from
the embroidery frame 4, 204 and is adhered with the
double-sided adhesive tape 77, 277. Thus, a patterned
cloth 78, 278 is formed and can be attached to various
items as an emblem.

[0159] While the sewing operation is performed, the
embroidery frame moving area 38, 238 can be covered
with the safety cover 3 in the sewing position. Most of
the sewing cartridge 5, 205, including the hollow needle
81, 281, and the swing arm 40, 240 can be also covered
by the safety cover 3. The safety cover 3 cannot be re-
moved from the sewing apparatus body 2, 202. In posi-
tions other than the sewing position, the safety cover 3
prevents the start/stop switch 16 from being operated.
Thus, the sewing apparatus 1, 201 is prevented from an
undesired operation occurring. Accordingly, the sewing
apparatus 1, 201 offers a superior level of safety and
operability.

[0160] The sewing apparatus 1, 201 is convenient to
carry and store because the sewing apparatus 1, 201 is
compact and lightweight. The embroidery frame 4, 204
and the sewing cartridge 5, 205 can be easily attached
to and detached from the sewing apparatus 1, 201. In
the sewing apparatus 1, 201, the safety cover 3 can be
easily switched in its position between the storage po-
sition and the sewing position to attach/detach the em-
broidery frame 4, 204 and the sewing cartridge 5, 205
thereto/therefrom. The thread 99 between the hollow
needle 81, 281 and the work cloth 70, 270 can be easily
cut. Accordingly, the sewing apparatus 1, 201 can be
easily handled and operated.

[0161] The sewing condition can be observed via the
safety cover 3 made of a transparent or a translucent
material, so that a user's interest will be raised, Accord-
ingly, the sewing apparatus 1,201 can be easily handled
by all users, for example, by children. Further, the sew-
ing apparatus 1, 201 offers a superior level of safety and
operability. Because character emblems can be made
by which desired characters are selected from game
software and are embroidered on a work cloth, children
will get a lot of pleasure from the sewing.

[0162] In the first and the second embodiments, the
appearance and shape of the sewing apparatus 1, 201
and the safety cover 3 may be changed as described
below. Similar reference numerals have been used in
the several figures to denote similar parts and explana-
tions for the similar parts will be omitted.

[0163] Afirstvariation will be described with reference
to FIG. 62. In this variation, a safety cover 3A made of
atransparent or a translucent material has an upper wall
110a, a curved front wall 110b, and right and left side
walls 110c. The front wall 110b curvedly continues into
the upper wall 110a. The safety cover 3A. does not have

10

15

20

25

30

35

40

45

50

55

20

38

a lower wall and a rear wall. The safety cover 3A can
slide between a sewing position where the safety cover
3A covers the moving area of the embroidery frame 4,
204 at the time of sewing and a storage position (the
position shown in FIG. 62) where the safety cover 3A is
returned to its position from the sewing position.
[0164] A recessed area 110d is formed in the upper
wall 110a. The recessed area 110d is recessed from a
rear end of the upper wall 110a. A guide upper surface
115 of a casing 10A slidably engages the recessed area
110d so that the safety cover 3A can be slid back and
forth. On the right of the upper wall 110a, a switch op-
erating hole 110e is formed. When the safety cover 3A
is in the sewing position, a cartridge insertion slot (not
shown), into which a sewing cartridge 5, 205 is inserted,
is formed with the recessed area 110d of the safety cov-
er 3A and the guide upper surface 115.

[0165] A pull 110f, extending in the right and left di-
rection, is formed integral with the upper wall 110a. The
pull 110f protrudes upward along a front edge of the re-
cessed area 110d. The safety cover 3A can be slid to
switch its position between the sewing position and the
storage position by grasping the pull 110f. In the front
wall 110b of the safety cover 3A. an embroidery frame
insertion slot 110g, extending in the right and left direc-
tion, is formed at substantially middle portion in the right
and left direction. On both sides of the embroidery frame
insertion hole 110g, formed in the front wall 110b, a pair
of triangular marks 111, such as a seal, are adhered.
The marks 111 indicate a position to which the embroi-
dery frame 4, 204 is attached. In the first embodiment,
as shown in FIG. 49, the marks 111 may be provided on
the front of the safety cover 3 and the guide member 69.
In other figures, the marks 111 are not illustrated.
[0166] The safety cover 3 described above is prohib-
ited in its movement from the sewing position to the stor-
age position by the sewing cartridge 5, 205. A member
other than the sewing cartridge 5, 205 may be used to
prohibit the movement of the safety cover 3 by which
the sewing cartridge 5, 205 is attached to the sewing
apparatus body 2, 202. The safety cover 3 cannot be
removed from the sewing apparatus body 2, 202. How-
ever, the safety cover 3 may be detachably attached to
the sewing apparatus body 2, 202 by omitting the en-
gagement block piece 67.

[0167] A second variation will be described with ref-
erence to FIGS. 63 and 64 in which a safety cover 3B
is made of a transparent or a translucent material. The
safety cover 3B is connected to a sewing apparatus
body 2B. The safety cover 3B can be opened and be
closed about its right end portion as a center of rotation.
The safety cover 3B can be in a closed position where
the safety cover 3B covers the moving area of the em-
broidery frame 4, 204 (see FIG. 63) and in an open po-
sition where the safety cover 3B uncovers the moving
area (see FIG. 64). The safety cover 3B has an upper
wall 120a, a front wall 120b, and a left side wall 120c.
In the closed position, the safety cover 3B does not have
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a lower wall, a rear wall, and a right wall.

[0168] Inthe upperwall 120a, a cartridge insertion slot
120d is formed by which the upper wall 120a is cut away
from the right end. When the safety cover 3B is in the
closed position, shown in FIG. 63, a rear part of the up-
per wall 120a partly covers the upper surface of the cas-
ing 10B of the sewing apparatus body 2B and the left
side wall 120c partly covers a left side surface of the
casing 10B. The sewing cartridge 5, 205 can be at-
tached to the swing arm 40, 240 by insertion into the
safety cover 3B using the cartridge insertion slot 120d
and being guided thereby.

[0169] When the sewing cartridge 5, 205 is attached
to the swing arm 40, 240, the left side surface of the
sewing cartridge 5, 205 is closely opposed to the left
end portion of the cartridge insertion slot 120d. Thus,
when an attempt is made to open the safety cover 3B,
the safety cover 3B cannot be opened because the sew-
ing cartridge 5, 205 contacts the left end portion of the
cartridge insertion slot 120d. That is, when the sewing
cartridge 5, 205 is attached to the sewing apparatus
body 2B, the safety cover 3B is regulated in its position
to the closed position by the sewing cartridge 5, 205 for
safety during sewing operations.

[0170] A triangular mark 126a, such as a seal, indi-
cating a position where the embroidery frame 4, 204 is
attached, is adhered to an upper surface of an upper
wall of the casing 10B forming a cutaway space 125a of
a casing 10B. The embroidery frame 4, 204 is attached
to the carriage in a state where the safety cover 3B is
switched to the open position, shown in FIG. 64. At that
time, the embroidery frame 4, 204 can be easily at-
tached to the carriage with reference to the mark 126a.
Though a power switch and a start/stop switch are not
illustrated in the drawing, they are provided to the casing
10B. In order to visually identify the attaching positions
of the embroidery frame 4, 204 and the sewing cartridge
5, 205 in the sewing apparatus body 2B, marks 126b,
126¢ may be provided to the safety cover 3B.

[0171] A third variation will be described with refer-
ence to FIG. 65. In substantially the same fashion as the
safety cover 3B, a safety cover 3C is connected to a
sewing apparatus body 2C. The safety cover 3C can be
opened and be closed about its right end portion as a
center of rotation. The safety cover 3C can be in a closed
position where the safety cover 3C covers the moving
area of the embroidery frame 4, 204 (see FIG. 65) and
an open position where the safety cover 3C uncovers
the moving area. The safety cover 3C has an upper wall
130a, a front wall 130b, and left and right side walls
130c. In the closed position, the safety cover 3C does
not have a lower wall, a rear wall, and a right wall.
[0172] In a state where the safety cover 3C is in the
closed position, the upper wall 130a and the side walls
130c substantially continue into an upper wall 135a and
outer surfaces of side walls 135 of a casing 10C of a
sewing apparatus body 2C. The upper wall 130a of the
safety cover 3C and the upper wall 135a of the casing
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10C are convexly curved such that a substantially mid-
dle portion in the right and left direction are uplifted. Sub-
stantially middle portions of the side walls 130c of the
safety cover 3C and the side walls 135b of the casing
10C in the back and forth direction are uplifted. There-
fore, the safety cover 3C is rounded in its body.

[0173] On the safety cover 3C, marks 136a, 136b are
provided which indicate attaching positions of the em-
broidery frame 4, 204 and the sewing cartridge 5, 205,
respectively. Marks 136d, 136e, that visually indicate
the type of member (the embroidery frame 4, 204 and
the sewing cartridge 5, 205) to be attached to the sewing
apparatus body 2, 202 are also provided. A reference
numeral 130d designates a cartridge insertion slot.
[0174] AsshowninFIG. 66, a cutting mechanism 140,
that cuts the thread 99 between the hollow needle 81,
281 and the work cloth 70, 270 after sewing operation
is completed, may be provided. The cutting mechanism
140 has a cutter 141 and a link 142. The cutter 141 is
rotatably supported by a vertically extending shaft. The
link 142 is rotatably connected to one end of the cutter
141 and is supported by the vertically extending shaft.
The link 142 is driven substantially back and forth by an
actuator (not shown). Thus, the cutter 141 is rotated and
the thread 99 between the hollow needle 81, 281 and
the work cloth 70, 270 can be cut. The cutting mecha-
nism 140 is similar in structure to a thread cutting device
disclosed in U.S. Patent No. 5,803,001, the disclosure
of which is herein incorporated by reference.

[0175] After the thread loosening processing, the em-
broidery frame driving mechanism 11 is controlled so
that the embroidery frame 4, 204 is moved to a thread
cutting position where the loosened thread 99 can be
cut by the cutting mechanism 140. Then, the cutting
mechanism 140 is driven and thus the loosened thread
99 is cut.

[0176] A thread cutting control program for cutting the
thread 99 by controlling the embroidery frame driving
mechanism 11 and the cutting mechanism 140 may be
stored in the ROM 13b, 213b in the sewing apparatus
1, 201. Further, the thread cutting control program may
be stored in the DVD 120 and appropriately supplied to
the controller 13, 213 in the sewing apparatus 1, 201. A
thread cutting position of the embroidery frame 4, 204
is calculated based on such as a last stitch position
where the hollow needle 81, 281 penetrates the work
cloth 70, 270 last in one pattern section and data used
for moving the embroidery frame 4, 204 to loosen the
thread 99.

[0177] In the aforementioned embodiments, as
shown in FIGS. 3 and 49, the guide member 69 is pro-
vided so as to protrude outside of the safety cover 3.
However, as shownin FIG. 67, a guide member 150 may
be provided inside the safety cover 3. In this case, an
embroidery frame insertion slot 151 requires a size suf-
ficient for a hand to be inserted thereinto. In such a case,
the embroidery frame insertion slot 151 becomes large
in size, so that the function as a cover degrades some-
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what. Accordingly, the guide member 69 is preferably
provided outside the safety cover 3. By doing so, the
inside of the safety cover 3 can be effectively used for
the movement of the carriage 18 for the sewing opera-
tion.

[0178] In the embodiments described above, a por-
tion where the embroidery frame 4, 204 is inserted is
formed with an opening. However, as shown in FIG.
68A, a flap 156 may be rotatably provided to an opening
155. The flap 156 blocks passage of the embroidery
frame 4, 204 under its own weight. As shown in FIGS.
68A and 68B, the flap 156 may be structured so that the
flap 156 swings to open for the passage of the embroi-
dery frame 4, 204 by which the flap 156 is pressed by
the end of the embroidery frame 4, 204, when the em-
broidery frame 4, 204 is inserted or removed. Accord-
ingly, safety can be improved by the provision of the flap
156.

[0179] In the aforementioned embodiments, even
when the carriage 18 is in the foremost position, the car-
riage 18 is positioned directly below the hollow needle
81, 281 and is deep in the sewing apparatus body 2,
202, Therefore, the position of the carriage 18 is difficult
to confirm. In order to easily attach the embroidery frame
4, 204 to the carriage 18, it may be structured that the
carriage 18 is moved forward to a position where the
carriage 18 is close to the safety cover 3. For example,
the carriage 18 may be moved to a position immediately
behind the guide member 69, or the carriage 18 may be
moved to a position where the carriage 18 protrudes
from the safety cover 3. In this case, the embroidery
frame moving area 38 for sewing does not coincide with
the moving limit area. Itis inconceivable that the moving
mechanism for the embroidery frame 4, 204 makes full
use of the capability. Accordingly, the embroidery frame
moving area 38 for sewing preferably coincides with the
moving limit area.

[0180] The safety cover 3 may cover the entire mov-
ing limit area of the embroidery frame 4, 204 so that the
embroidery frame 4, 204 cannot be touched by hand.
However, as shown in FIG. 69, a cover 160 that covers
at least a part of an embroidery frame moving area 162
may be provided. In this case, a cover 161 that covers
the entire sewing apparatus body 2, 202 may be provid-
ed separately. The cover 161 is made of a transparent
or a translucent material, so that a sewing condition can
be observed.

[0181] The sewing cartridge 5, 205 of the aforemen-
tioned embodiments may be structured so that rotation
of the spool 82, 282 is restricted when the sewing car-
tridge 5, 205 is not attached to the sewing apparatus
body 2, 202 (when the sewing is not performed). For
example, as shown in FIG. 70, when a sewing cartridge
480 is not attached to a sewing apparatus body, the ro-
tation of a spool 482 is restricted by a member 170 for
holding the spool 482. An elastic force from springs 171,
172 causes the member 170 to downwardly press the
spool 482, so that the rotation of the spool 482 is re-
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stricted. Conversely, when the sewing cartridge 480 is
attached to the sewing apparatus, a protrusion 175 pro-
vided to the sewing apparatus is inserted into an inser-
tion hole 174 of a pivot shaft 394a of the sewing cartridge
480, so that a pressing member 173 is pressed upward
in Figure 70, thereby the member 170 for holding the
spool 482, around which a thread 99 is wound, is lifted
against the elastic force from the springs 171, 172. Ac-
cordingly, the spool 482 is automatically allowed to ro-
tate as the sewing cartridge 480 is attached to the sew-
ing apparatus body.

[0182] In the aforementioned embodiments, sewing
data is supplied from a DVD, which is an external stor-
age medium, via a home video game machine. Howev-
er, sewing data may be supplied from other types of ex-
ternal storage mediums such as an optical recording
medium (e.g., a CDROM, a CD-R), a magnetic record-
ing medium (e.g. a floppy disk); and a semiconductor
recording medium (e.g. a flash memory).

[0183] Inthe aforementioned embodiments, a desired
embroidery pattern is selected from various kinds of em-
broidery patterns stored in the DVD 120 and pattern da-
ta of the desired embroidery pattern is sent to the sewing
apparatus 1, 201 using the game machine 6. However,
image data of a character in game software may be pro-
vided to the sewing apparatus 1, 201 using the game
machine 6 and pattern data may be created in the sew-
ing apparatus 1, 201, based on the image data.

[0184] In the aforementioned embodiments, it is as-
sumed that sewing data is stored in an external storage
medium in advance. However, sewing data may be cre-
ated by calculation of a CPU in the sewing apparatus
body 2, 202 or the game machine. For example, color
image data of a game is divided by color and areas are
specified by color. Then, the color-specific areas are
specified as color-specific sewing areas. After that, sew-
ing data for filling an area with Tatami stitches is created
by color. Sewing data for stitching pattern sections so
that boundary areas of the pattern sections overlap each
other is created. Sewing data for stitching with Satin
stitches as an outline of an embroidery pattern is creat-
ed. A video capture function (a print screen function in
apersonal computer) can be used to capture image data
as described above. A sequence of sewing of areas is
determined based on size of areas and the lightness of
the colors. However, an outline is preferably sewn last.
[0185] A data supply device connected to the sewing
apparams body 2, 202 of the sewing apparatus 1, 201
is not restricted to the home video game, but may be
embroidery machines, computer sewing machines, ra-
dio-cassette players, satellite receiving tuners, karaoke
terminals (including on-line and non on-line karaoke
systems), facsimiles, cellar phones, televisions, video-
cassette recorders, music CD players, 8-millimeter vid-
eo cameras, digital cameras, or computers, if the appa-
ratus has a function of handling data. Data communica-
tions with the sewing apparatus body 2 may be imple-
mented via a cable 401. However, wireless data com-
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munication (including infrared rays) may be implement-
ed.

[0186] For example, when a satellite receiving tuner
is used, main audio information is used in a commercial
and the satellite receiving tuner receives data and pro-
grams for the sewing apparatus body 2, 202 through
sub-audio information. which is not used for audio of the
commercial while the commercial of the sewing appa-
ratus 1, 201, a manufacturer of the sewing apparatus 1,
201, or other products is being run. Sewing may be per-
formed by which data and programs received by the sat-
ellite receiving tuner is processed and the sewing appa-
ratus body 2, 202 is controlled. Data may be supplied to
the sewing apparatus body 2, 202 via other equipment,
such as the home video game.

[0187] When the sub-audio information is used, ad-
vertising effectiveness may be ensured by which it is
structured that the data and programs received by the
satellite receiving tuner can be used only when the data
is played back at a normal playback speed, in which the
recorded commercial is watched, in a case where image
data is recorded using a videocassette recorder. When
a sewing machine is used as a data supply device, sew-
ing can be performed using patterns installed in the sew-
ing machine or patterns supplied from an external stor-
age medium to be attached to the sewing machine.
Sewing data is edited using a display and operating
members provided on the sewing machine.

[0188] In the aforementioned embodiments, the sew-
ing apparatus body 2, 202 of the sewing apparatus 1,
201 is directly connected with a data supply device via
a cable. The sewing apparatus body 2, 202 may be con-
nected with the data supply device via a converter 400
so as to be connected with other equipment described
above. The converter 400 may be dedicated to various
equipment described above, or may have several types
of connecting portions. If such a converter 400 is used,
there is a possibility of using a general-purpose cable
for connection. The sewing apparatus body 2, 202 may
be connected with one or more data supply devices,
such as a second game machine 402, a third game ma-
chine 403, a data supply device 404 other than the game
machine, and a sewing machine 405, at the same time.
The converter 400 may contribute to only data transmis-
sion, or may be provided with a CPU so that data can
be edited or converted in the converter 400.

[0189] Inthe aforementioned embodiments, because
a patterned cloth, such as an emblem, is adhered to
clothes using a double-sided adhesive tape, the pat-
terned cloth can be easily attached to and detached
from the clothes. Instead of the double-sided adhesive
tape, hook-and-loop fasteners may be used. In a case
where an emblem is attached to clothes via a double-
sided adhesive tape or hook-and-loop fasteners, the
emblem can be easily removed from the clothes when
the clothes are washed.

[0190] In the aforementioned embodiments, the
thread is manually cut using scissors separately provid-
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ed from the sewing apparatus body 2, 202, or the thread
is automatically cut by the thread cutting mechanism
140 having an actuator, such as a motor. Scissors hav-
ing moving cutting edges may be provided at a prede-
termined portion in the safety cover. By operating a man-
ual operating lever, a force applied from the operation
is transmitted to the scissors via a link mechanism so
that the moving cutting edges of the scissors are moved
to cut a thread. In this case, the embroidery frame is
moved to a predetermined area where the moving cut-
ting edges are positioned before cutting the thread. A
fixed cutting edge like a cutter may be used instead of
the moving cutting edges. The sewing apparatus body
2 having such a thread cutting mechanism that does not
have an actuator and can be simplified in structure.
[0191] A third embodiment of the invention will be de-
scribed below with reference to FIGS. 71 to 78. In a sew-
ing apparatus of the embodiment, a ROM card is de-
tachably attached to a sewing apparatus body and an
embroidery pattern is sewn on a cloth attached to an
embroidery frame using embroidery pattern data stored
in the ROM card. Description of the embodiments will
use directions defined in FIG. 71 of the sewing appara-
tus 301 for application throughout several drawings. Ori-
entation of a sewing cartridge is defined in a state where
the sewing cartridge is attached to the sewing apparatus
301 shown in FIG. 71. As shown in FIG. 71, a sewing
apparatus 301 includes a sewing apparatus body 302,
a safety cover 303, an embroidery frame 304, and a
sewing cartridge 305.

[0192] First, the sewing apparatus body 302 will be
briefly described. As shown in FIGS. 71 to 73, the sew-
ing apparatus body 302 includes a relatively small tubu-
lar casing 306 (for example, approximately 22 cm in di-
ameter and 10 cm in height), an embroidery frame driv-
ing mechanism 310, a cartridge driving mechanism 312,
and a controller (nor shown). The casing 306 is made
of a synthetic resin material and has a bottom. The em-
broidery frame driving mechanism 310 moves the em-
broidery frame 304, having a work cloth 307, attached
to a carriage 308 in a horizontal plane with respect to a
hollow needle 309 in the sewing cartridge 305. The car-
tridge driving mechanism 312 swings the sewing car-
tridge 305 detachably attached to a swing arm 311. The
controller controls the embroidery frame driving mech-
anism 310 and the cartridge driving mechanism 312.
Because the sewing apparatus 301 performs sewing us-
ing only a thread supplied from the sewing cartridge 305
without using a lower thread, a cloth that includes an
elastic film member made of urethane sandwiched by a
pair of cloths to make frictional resistance to the thread
become higher is adopted for the work cloth 307 to be
sewn.

[0193] As shown in FIG. 72, the casing 306 accom-
modates the main part of the embroidery frame driving
mechanism 310 and the cartridge driving mechanism
312 and the controller. The embroidery frame driving
mechanism 310 includes the carriage 308 that the em-
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broidery frame 304 can be attached thereto and re-
moved therefrom, an X-axis direction moving mecha-
nism 313 that moves the carriage 308 in an X-axis di-
rection (in a right and left direction) within a horizontal
plane, and a Y-axis direction moving mechanism 314
that moves the carriage 308 in a Y-axis direction, per-
pendicular to the X-axis direction, within the horizontal
plane together with the X-axis direction moving mecha-
nism 313.

[0194] The X-axis direction moving mechanism 313
has a moving frame 315, guide rods 316, 317, a screw
shaft 318, a pulse motor 319, and a guide pin 320. The
screw shaft 318 is rotated by the pulse motor 319 and
the guide pin 320 is guided along a spiral groove in the
screw shaft 318, so that the guide pin 320 is moved from
side to side. Thus, the carriage 308 is moved in the X-
axis direction. The Y-axis direction moving mechanism
314 has a support frame 321, a pair of guide rods 322,
a screw shaft 323, a pulse motor 324, and a guide pin
325. The screw shaft 325 is rotated by the pulse motor
324 and the guide pin 325 is guided along a spiral
groove in the screw shaft 323, so that the guide pin 325
is moved back and forth. Thus, the carriage 308 is
moved in the Y-axis direction together with moving
frame 315.

[0195] As shown in FIGS. 72 and 73, the cartridge
driving mechanism 312 has the swing arm 311, a static
frame 336, a machine motor 326, a gear mechanism
327, and a cam mechanism (not shown). The sewing
cartridge 305 can be attached to and removed from the
swing arm 311. The swing arm 311 is pivotally attached
to the static frame 336. The machine motor 326 is an
AC motor that vertically swings the swing arm 311. The
gear mechanism 327 reduces rotation speed of the ma-
chine motor 326. The cam mechanism converts a rotary
motion, reduced in its rotation speed by the gear mech-
anism 327, into up-and-down movements of the swing
arm 311.

[0196] The static frame 336 has an L-shape in a ver-
tical direction when viewed from the front and is fixed to
the sewing apparatus body 302. The swing arm 311 is
pivotally attached to the static frame 336 at the middle
point of its length by a pivot pin 311a. An engaging mem-
ber 329 that holds the sewing cartridge 305 in an attach-
ing position is pivotally attached to the swing arm 311.
The engaging member 329 is urged in a clockwise di-
rection by a spring member in FIG. 73. An operating
member 330 that is to be operated to rotate the engag-
ing member 329 in a counterclockwise direction to re-
lease the engagement is pivotally attached to the static
frame 336.

[0197] As described later, the sewing cartridge 305
has a housing case 340 and an openable cover 341 as
an upper cover. The housing case 340 and the openable
cover 341 are rotatably connected to each other by a
pin 342. The openable cover 341 can relatively open
and close about the pin 342 with respect to the housing
case 340. A pin 337 is fixedly attached to an end portion
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(left end portion) of the swing arm 311. A laterally U-
shaped engagement recess 343 that engages the pin
337 is formed in a lower end portion of the left end por-
tion (showninreverse in FIG. 75) of the sewing cartridge
305.

[0198] The sewing cartridge 305 is brought into a left-
wardly and downwardly inclined posture with respect to
a cartridge insertion slot 303a. The sewing cartridge 305
is inclinatorily inserted into the cartridge insertion slot
303a from upper right to lower left, and the engagement
recess 343 is engaged with the pin 337. Then, the sew-
ing cartridge 305 is pushed to a horizontal posture, so
that the engaging member 329 is also brought into en-
gagement. As a result, an engaged portion 305a provid-
ed at the lower end of the openable cover 341 of the
sewing cartridge 305 is engaged by an engaging pin
336a of the static frame 336 from bottom. The engaged
portion 305a is a rib that slightly protrudes rearward
straightly and is inclined along the lower end of the open-
able cover 341.

[0199] During sewing, as the swing arm 311 is recip-
rocally swung about the pivot pin 311a, the housing case
340 is reciprocally swung up and down by the swing arm
311 while the housing case 340 of the sewing cartridge
305 is reciprocally rotated about the pin 432 with respect
to the openable cover 341. Thus, an embroidery can be
sewn on the work cloth 307 attached to the embroidery
frame 304.

[0200] Next, the safety cover 303 will be described.
As shown in FIGS. 71 to 73, the safety cover 303 is
made of a transparent or a translucent synthetic resin
material. The safety cover 303 is formed into an inverted
circular bowl! form having a diameter the same as that
of the casing 306, when viewed from above. A plurality
of engaging pawls are formed on a lower periphery of
the safety cover 303, so that the safety cover 303 can
engage the casing 306 from above. The safety cover
303 partially covers a moving area 328 of the embroi-
dery frame 304 and also covers an up-and-down moving
area of the hollow needle 309 including a lower half of
the sewing cartridge 305.

[0201] The upper surface of the safety cover 303 is
formed with the substantially rectangular cartridge in-
sertion slot 303a whose length and width are larger than
those of the sewing cartridge 305. The static frame 336
and the swing arm 311 extend into the cartridge insertion
slot 303a. By inserting the sewing cartridge 305 into the
safety cover from the cartridge insertion slot 303a, the
sewing cartridge 305 can be attached to the swing arm
311 while guided. The operating member 330 is dis-
posed on the right end portion of the cartridge insertion
slot 303a so as to protrude slightly upward. An operating
window 303b is also formed to operate a start/stop
switch 331 by penetrating the safety cover 303.

[0202] The moving area 328, in which the rectangular
embroidery frame 304 attached to the carriage 308 can
be horizontally moved by the embroidery frame driving
mechanism 310, is a rectangular area that is approxi-
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mately four times as large as the embroidery frame 304
and is shown by a dot and dashed chain line in FIG. 72.
The hollow needle 309 in the sewing cartridge 305 at-
tached to the sewing apparatus body 302 is in the sub-
stantially middle position of the moving area 328. As
shown in FIGS. 71 to 73, a rim of the safety cover 303
is formed with a circular arc slit 332 that allows the em-
broidery frame 304 to move. The slit 332 includes a main
slit 333 and an escape slit 334.

[0203] As described above, the sewing cartridge 305
has the housing case 340 and the openable cover 341.
The openable cover 341 and the housing case 340 are
rotatably connected to each other by the pin 342. A tor-
sion spring 344, that elastically urges the openable cov-
er 341 to a closed position, is externally attached to the
pin 342. The openable cover 341 is a cover-like member
that includes a front and a rear trapezoidal walls, an up-
per wall, and a left wall.

[0204] The openable cover 341 (shown in detail in
FIG. 75 which is reversed from the normal, mounted po-
sition of the serving cartridge 305) is provided with a
thread guide portion 349 that guides a thread 346 to be
supplied from the spool 345. The thread guide portion
349 includes a metal guide pin 347 and a left spring 348
that applies a passing resistance to the thread 346 by
sandwiching the thread 99 between the guide pin 347
and the leaf spring 348. During embroidery sewing,
when the housing case 340 is rotated downward with
respect to the openable cover 341, the thread 346
wound around the spool 345 is drawn. When the hous-
ing case 340 is returned upward, the thread between
the thread guide portion 349 and the hollow needle 309
becomes loosened. The thread guide portion 349 has
the functions of guiding the thread 346, applying the
necessary tension to the thread 346 to be sewn, and
preventing the thread 346 from being wound in reverse
to the spool 345.

[0205] As shown in FIGS. 74 to 76, the housing case
340 is provided with a thread housing portion 350 hous-
ing the spool 345, a leaf spring 351, the hollow sewing
needle 309, a needle attaching portion 352, a needle
cover 353, a guide portion 356, a coil compression
spring 357, and a locking mechanism (Figs. 75-78). The
leaf spring 351 applies resistance to the spool 345. The
hollow needle 309 is attached to the needle attaching
portion 352. The guide portion 356 supports the needle
cover 353 so it can move up and down. The locking
mechanism locks the openable cover 341 and the nee-
dle cover 353.

[0206] The hollow needle 309 has the same structure
as a syringe. A large-diameter portion of the upper end
part of the hollow needle 309 is fixed to the needle at-
taching portion 352. The thread 346, that extends from
the spool 345 and is hung from the thread guide portion
349, is installed into the inside of the hollow needle 309
and extends to the outside of the hollow needle 309 from
the lower end. The needle cover 353 has a tubular cover
354 for covering the lower end part of the hollow needle
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309 and a rod portion 355 that extends integrally upward
from the tubular cover 354. The rod portion 355 is guided
by the guide portion 356 so that the rod portion 355 can
ascend and descend. As shown in FIG. 75, the needle
cover 353 is downwardly urged by the coil compression
spring 357. A regulated portion 355a of the rod portion
355 is engaged by the upper end of the guide portion
356, so that the needle cover 353 is in a lower limit po-
sition as shown in FIGS. 75 and 76.

[0207] As shown in FIGS. 75 to 78, the locking mech-
anism has a locking member 358, a switching member
359, and an urging member 360. The locking member
358 can move between a first position where the open-
able cover 341 is locked in a closed position and the
needle cover 353 is locked in a cover position (a position
shown in FIG. 75) and a second position where the
openable cover 341 and the needle cover 353 can
move. The switching member 359 switches the locking
member 358 to the second position from the first posi-
tion. The urging member 360 urges the locking member
358 to the first position.

[0208] A left end portion 358c (FIGS. 77 and 78) of
the locking member 358 is pivotally attached to the
housing case 340 so that the left end portion 358c can
rotate about the standing shaft. An upper end portion of
the locking member 358 is formed with an engaging
pawl 358a that engages an engaged portion 341a of the
openable cover 341 from above. A front arm portion of
the locking member 358 is formed with an engaging por-
tion 358b that engages the regulated portion 355a of the
rod portion 355 of the needle cover 353. Further, a right
end portion of the locking member 358 is integrally
formed with the switching member 359 that extends to
an operating hole 361 formed in a rear wall portion 340a
of the housing case 340. The rear surface of the switch-
ing member 359 is formed with an inclined surface. The
inclined surface inclines to protrude toward the rear (the
width in the back and forth direction becomes wider) as
neared to a top. The urging member 360 is structured
by a torsion spring that includes an elastic body exter-
nally fit to a spring support portion 362 of the housing
case 340. The urging member 360 urges the locking
member 358 and the switching member 359 rearward
(toward the first position) with respect to the housing
case 340.

[0209] FIGS. 76 and 77 shows a state where the lock-
ing member 358 is in the first position. When the locking
member 358 is in the first position, the locking member
358 rotates counterclockwise to the full extent, as shown
in FIG. 77, so that the engaging pawl 358a of the locking
member 358 abuts against the engaged portion 341a of
the openable cover 341 from above. Accordingly, the
openable cover 341 is prohibited in its upward move-
ment. The engaging portion 358b of the locking member
358 abuts against the engaged portion 355a of the rod
portion 355 of the needle cover 353 from above, so that
the needle cover 353 is prohibited from upward move-
ment.
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[0210] When the sewing cartridge 305 is attached to
the swing arm 311, a tip of a pin-shaped engaging por-
tion 311b (which is a circular in cross section) (see FIG.
73), of the swing arm 311 enters the operating hole 361
and pushes the switching member 359 forward. There-
fore, the locking member 358 is switched to the second
position (an unlocked position), so that the openable
cover 359 and the needle cover 353 are allowed to rel-
atively move upward with respect to the housing case
340. The needle cover 353 is movable if the needle cov-
er 353 is pushed upwardly against the elastic force from
the coil compressing spring 357. The needle cover 353
is pushed upwardly when the sewing cartridge 305 is
moved to the sewing position by the movement of the
swing arm 311. At that time, the needle cover 353 is
pushed against a needle plate (not shown but similar to
the needle plate 31d of the first embodiment), having a
hole, through which the hollow needle 309 can pass,
formed on the support frame 321, via a work cloth. When
the sewing cartridge 305 is removed from the swing arm
311 the engaging portion 311b of the swing arm 311
does not push the switching member 359, so that the
locking member 358 is switched to the first position due
to an urging force from the urging member 360. Accord-
ingly, the openable cover 341 and the needle cover 353
are locked.

[0211] When embroidery sewing is performed on the
work cloth 307 attached to the embroidery frame 304,
the embroidery frame 304 is attached to the carriage
308. The sewing cartridge 305 is inserted into the safety
cover 303 from the cartridge insertion slot 303a and is
attached to the swing arm 311 of the cartridge driving
mechanism 312. The engagement recess 343 of the
sewing cartridge 305 is engaged with the pin 337 and
the engaging portion 305a of the openable cover 341 of
the sewing cartridge 305 is engaged by the engaging
pin 336a of the static frame 336 from bottom. Then, the
cartridge driving mechanism 312 is driven while the X-
axis direction moving mechanism 313 and the Y-axis di-
rection moving mechanism 314 are driven.

[0212] In the locking mechanism that locks the open-
able cover 341 and the needle cover 353, when the sew-
ing cartridge 305 is not attached to the swing arm 311,
the locking member 358 as urged by the urging member
360 is held at the first position and locks the openable
cover 341 and the needle cover 353 so that they cannot
move up and down. Accordingly, the thread 346 can be
reliably prevented from being pulled out from the hollow
needle 309.

[0213] Further, the needle cover 353 is also locked in
the cover position, so that the tip of the hollow needle
309 is protected by the needle cover 353. Accordingly,
damage to the hollow needle 309 can be avoided. In
addition, possible injury to an operator's fingers by the
hollow needle 309 can be prevented, so that the sewing
cartridge 305 offers a superior level of safety.

[0214] When the sewing cartridge 305 is attached to
the swing arm 311, the engaging portion 311b of the
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swing arm 311 pushes the switching member 359 for-
ward, that is, toward the lock release side, so that the
locking member 358 is automatically switched to the un-
locked position. Thus, it becomes possible to perform
embroidery sewing.

[0215] As described above, the locking member 358
forlocking the openable cover 341 and the locking mem-
ber 358 for locking the needle cover 353 are structured
using a common member. As a result, the number of
parts for locking the openable cover 341 and the needle
cover 353 can be reduced and the structure of the lock-
ing mechanism can be simplified.

[0216] By operating the switching member 359 once
by the engaging portion 311b, the locking member 358
can be switched to the second position from the first po-
sition and the openable cover 341 and the needle cover
353 become movable. Thus, the switching operation of
the switching member 359 is simplified. Further, the urg-
ing member 360 for urging the locking member 358 to
the first position is provided. Accordingly, in a state
where the sewing cartridge 305 is removed from the
swing arm 311, the locking member 358 is surely in the
first position, the openable cover 341 is held at the
closed position, and the needle cover 353 is held at the
cover position. Therefore, the safety of the hollow nee-
dle 309 can be ensured and also the tip of the hollow
needle 309 can be protected from being damaged.
[0217] The switching member 359 is structured so
that, when the sewing cartridge 305 is attached to the
swing arm 311, the switching member 359 is operated
by the engaging portion 311b of the swing arm 311 and
switches the locking member 358 to the second posi-
tion. Accordingly, the switching member 359 automati-
cally switches the locking member 358 to the second
position in synchronization with the operation of attach-
ing the sewing cartridge 305 to the swing arm 311, and
also automatically switches the condition of the opena-
ble cover 341 and the needle cover 353 so that the open-
able cover 341 and the needle cover 353 can move.
[0218] The embodiment described above is an exam-
ple of the invention. The invention can be implemented
by other form to which partial changes are applied to the
aforementioned embodiment. For example, various
kinds of structures can be adopted to the sewing car-
tridge 305, except for the locking mechanism inside of
the sewing cartridge 305.

[0219] The structure and shape of the locking mem-
ber 358 in the locking mechanism are not restricted to
those described above. However, a locking member of
other form to which various changes are applied can be
adopted. The variations that can be applied to the first
and the second embodiments, such as the change of
the appearance and shape of the sewing apparatus 1,
201, the safety cover 3 and the guide member 69, the
provision of the thread cutting mechanism 140 and the
flap 156, and the change of the position of the carriage
18, can be also applied to the third embodiment.
[0220] Although the invention has been described in
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detail with reference to specific embodiments thereof, it
would be apparent to those skilled in the art that various
changes and modifications may be made therein with-
out departing from the spirit of the invention.

Claims

1. A sewing cartridge (5) detachably attached to a
sewing apparatus (1) that performs sewing on a
workpiece (70), comprising:

a needle (81) for sewing, the tip of the needle
(81) extending from the sewing cartridge (5);
and a guard member (83) that guards at least
a tip of the needle (81).

2. The sewing cartridge according to claim 1, wherein
the needle (81) is a hollow needle (81).

3. The sewing cartridge according to claim 1 or 2,
wherein the guard member (83) includes a presser
foot portion that holds the workpiece (70) when the
sewing cartridge (5) is attached to the sewing ap-
paratus (1), the sewing cartridge (5) further com-
prising a presser foot urging mechanism that elas-
tically urges the presser foot portion in a direction
of pressing the workpiece (70).

4. The sewing cartridge according to one of claims 1
to 3, further comprising a thread supply portion that
supplies a thread (99) for sewing; and/or a thread
take-up that guides the thread (99) between the
needle (81) and the thread supply portion; and/or a
thread take-up actuating mechanism that changes
a length of a thread path between the thread supply
portion and the needle (81), in association with a
sewing position, during sewing.

5. The sewing cartridge according to claim 4, further
comprising a restricting device that restricts draw-
ing of the thread (99) from the thread supply portion
while the sewing cartridge (5) is separated from the
sewing apparatus (1), preferably comprising a re-
leasing device that releases a restriction affected
by the restricting device when the sewing cartridge
(5) is attached to the sewing apparatus (1).

6. The sewing cartridge according to one of claims 1
to 5, wherein the needle (81) is provided so that the
tip side of the needle (81) protrudes from the sewing
cartridge (5) and the guard member (83) is struc-
tured to be movable between a guard position
where the guard member (83) guards the needle
(81) and a retracted position where the guard mem-
ber (83) retracts from the guard position and allows
the needle (81) to pass through the workpiece (70),
preferably an urging device (84) urges the guard
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member (83) toward the guard position, and/or a
movement prohibiting device (85) prohibits the
guard member (83) when placed in the guard posi-
tion from moving therefrom, preferably the move-
ment prohibiting device (85) prohibits the guard
member (83) placed in the guard position from mov-
ing therefrom while the sewing cartridge (5) is re-
moved from the sewing apparatus (1) and allows
the guard member (83) to move from the guard po-
sition when the sewing cartrigde (5) is attached to
the sewing apparatus (1).

The sewing cartridge according to one of claims 4
to 6, further comprising:

a remaining amount visually recognizing por-
tion (86¢) through which a remaining amount of
the thread (99) housed in the thread supply por-
tion can be visually recognized from outside of
the sewing cartridge (5); and/or a thread color
indicating portion (87b) that indicates a color
that is substantially the same as the thread (99)
housed in the thread supply portion; and/or a
rotational resistance applying device (91) that
applies resistance against a rotation of a supply
direction of the thread (99) wound around a
spool (82) housed in the thread housing por-
tion; and/or a backflow preventive device (92)
that prevents the thread (99) from being wound
in reverse to a thread supply portion side from
a needle side by which resistance to restrict the
feeding of the thread (99) is applied to the
thread (99) extending from the spool (82) to the
needle (81) ;

wherein the thread supply portion includes a spool
housing portion (90) that houses the spool (82)
around which the thread (99) is wound.

The sewing cartridge according to claim 7, wherein
the sewing apparatus (1) performs sewing by which
the needle (81) is passed through the workpiece
(70) to leave the thread (99) in the workpiece (70)
by a holding force produced by elasticity of the
workpiece (70), and wherein the thread (99) is left
in the workpiece (70) by which resistance to draw
the thread (99) in the thread supply direction by the
rotational resistance applying device (91) and the
backflow preventive device (92) is smaller than the
holding force.

The sewing cartridge according to claim 7 or 8,
wherein the backflow preventive device (92) has
two backflow preventive members constituting a
thread passing portion (107) that is an extremely
small clearance through which the thread (99) ex-
tending from the spool (82) is passed and that ap-
plies a frictional resistance to the thread (99), and
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wherein the thread passing portion (107) is struc-
tured by forming a recess to at least one of the back-
flow preventive members;

wherein the two backflow preventive members pref-
erably comprise a shaft-like member (105) and a
leaf spring member (106), the shaft-like member
(105) being formed with an annular recess (105a)
along its periphery.

The sewing cartridge according to one of claims 6
to 9, wherein the guard member (83) includes a
presser foot portion that holds the workpiece (70),
and wherein the urging member (84) urges the
guard member (83) toward a direction of pressing
the workpiece (70) when the sewing cartridge (5) is
attached to the sewing apparatus (1).

The sewing cartridge according to one of claims 1
to 10, wherein the sewing cartridge (5) is structured
from a first portion (87) provided away from the
workpiece (70) and a second portion (86) provided
adjacent to the workpiece (70) with a plane includ-
ing a boundary dividing the sewing cartridge (5) into
the first and second positions transversing a direc-
tion that the needle (81) passes through the work-
piece (70), and each of the first and second portions
(87, 86) can take an open position and a closed po-
sition in relation to each other, the sewing cartridge
(5) further comprising a movable member (110) that
can move between a first position where the first
portion (87) and the second portion (86) are re-
tained in the closed position and a second position
where the first portion (87) and the second portion
(86) are allowed to move to the open position, pref-
erably an urging member (111) urges the movable
member (170) to be placed in the first position, and/
or the first portion (87) guides the thread (99) in a
path for supplying the thread (99) and includes a
thread take-up that changes a length of the thread
path to the needle (81), and the thread take-up op-
erates in associated with the opening and closing
of the first portion (87) and the second portion (86).

The sewing cartridge according to claim 11, wherein
the sewing cartridge (5) is detachably attached to a
dividing member of the sewing apparatus (1) and
performs the sewing on the workpiece (70) by pass-
ing the needle (81) through the workpiece (70) as-
sociated with a movement of the driving member,
the sewing cartridge (5) further comprising a switch-
ing member that switches the movable member
8110) from the first position and the second posi-
tion, wherein the switching member is operated by
an operating member provided on a driving member
side and switches the movable member to the sec-
ond position when the sewing cartridge (5) is at-
tached to the driving member.
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The sewing cartridge according to claim 11 or 12,

wherein the movable member (11a) retains the first
portion (87) and the second portion (86) in the
closed position while retaining the guard member
(83) in the guard position when the movable mem-
ber (110) is in the first position, and the movable
member (110) allows the first portion (87) and the
second portion (86) to move to the open position
while allowing the guard member (83) to move to
the retracted position where the needle (81) is al-
lowed to pass through the workpiece (70) when the
movable member (110) is in the second position.

The sewing cartridge according to one of claims 1
to 13, further comprising a guard movable member
that can move between a non-operation position
where the guard member (83) is retained in the
guard position in which the guard member (83)
guards the tip of the needle (81) and an operation
position where the guard member (83) is retained
in the retracted position in which the tip of the needle
(81) is exposed from the sewing cartrige (5).

The sewing cartridge (5) detachably attached to a
sewing apparatus (1) that performs sewing on a
workpiece (70), comprising: a needle (81) for sew-
ing, the tip of the needle (81) exposed from the sew-
ing cartridge (5); and

a presser foot member that holds the workpiece
(70) when the sewing cartridge (5) is attached to the
sewing apparatus (1) and sewing operation of the
sewing apparatus (1) is performed.
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