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Upper and lower loopers 2 and 3 are formed of annular loopers. A pump 4 for supplying pressurized air Is connected to thread
Introduction portions 7, which are connected to thread inlets of the loopers through annular conduits 5 and 6 and conduits 5" and
6'. the conduits 5' and 6" are slidable relatively to the conduits 5 and 6, and are connected to thread inlets of the loopers In the
threading operation. In this state, the pressurized air is supplied from the pump 4 to the thread introduction portion 7, whereby
the thread Is transferred by the flow of the air and is fed to an outlet of the annular looper. A connecting portion moving plate 10
for connecting the conduits 5' and 6' Is positioned in a disengagement position during the operation of the sewing machine by a
stopper 18 and Is positioned In an engagement position during a threading operation.
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ABSTRACT OF THE DISCLOSURE

Upper and lower locpers 2 and 3 are formed of annular

loopers. A pump 4 for supplying pressurized air is connected

to thread introduction portions 7, which are connected to
thread inlets of the 'loopers through annular conduits 5 and 6
and conduits 5' and 6'. The conduits 53' and 6' are slidable
relatively to the conduits 5 and 6, and are connected to
thread inlets of the loopers‘ in the threading operation. In
this state, the pressurized air 'is supplied from the pump 4
to the thread introduction portion 7, whereby the thread is
transferred by the flow of the air and is fed to an outlet of
the annular l"ooper. A connecting portion moving plate 10 for
connecting the conduits 5' and 6' is positioned in a
disengagement positibn during the operation of the sewing
machine by a stopper 18 a.nd is positioned in an engagement

position during a threading operation.
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A THREADING MACHINE OF A SEWING MACHINE AND A THREADING
METHOD

BACKGROUND OF THE INVENTION
Field of the Invention
The present invention relates to a threading device or
a sewing machine, and particularly to a threading device for
automatically passing a thread through a locper of a sewilng

machine such as a hemstitch overlock machine and a

double-loop machine, using pressurized gas.

Description of the Background AIrt

As shown in Figure 11, a hemstitch over-lock -sewlng-
machine is an one-needle/three-~thread overlock
machine including a needle 3la, which is fixed to a needle
rod 30 adapted to move substantially wvertically in
synchronization with a main shaft and is inclined with
respect to a cloth feéding direction. The needle 3la
penetrates a needle plate 34 and moves substantially
vertically. The one-nesdle/three-thread overlock
machine further‘includes a lower looper 33, which
reciprocates under a needle plate 34 along an arc-shaped path
Crossing alpath of the needle 31, and an upper'looper 32,
which reciprocates along an elliptical path. This elliptical
path crosses the path of the lower looper 33 at the side of
the needle plate 34 and crosses the path of the needle 3l
above the needle plate 34. The one-needle/three-thread
overlock machine operates to form a seam in cloth by

crossing a needle thread passed through the needle 31, a
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lower looper thread S2 passed through the lower looper 33 and

rn this overlock machine, as shown in Tigure

12, the upper looper 32 1S provided at the vicinity of 1ts

tip end with a thread outlet, i.e., thread hole 32a through

which the upper looper thread Ss1 guided by an upper looper

thread guide 35 is passed and drawn out. Also, as shown in

Figure 12, the lower looper 33 is provided at the vicinity of

its tip end with a +hread outlet, i.e., thread hole 33a

+hrough which the lower looper +hread S2 is drawn out. A

+hread holding portion 33b 1s provided with a thread groove

13c so as not to disturDd +he lower looper thread S2, and a

thread guide 33d is provided at the rear portion of the

looper. The lower looper +hread S2 guided by a lower looper

thread guide 36 1is retained on a lower looper thread guide

37, and then is retained on +he thread guide 33d at the rear

portion of the looper before being passed through the thread

hole 33b at the tip end. A portion of the lower looper

thread S2 between the thread guide 33d at the Irear of the

in the thread groove 33cC.

In the upper and lower lOODEers 32 and 33 in the prior

art, it requires fine works, using tweezers, for passing

+he thread through the thread hole 12b in the upper looper

and the thread hole 33b in the lower looper, engaging the

thread on the thread guide 33d at the rear of the looper, and

accommodating the lowexn looper thread S2 in the thread groove
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33c. Further, the thread 1is passed through the locoper part

in a complicated manner, as shown in Figure 12, so that one

may mistake the sequence for passing the threads (fox

example, 1in the hemstitch overlock machine, in the

sequence of 1l: upper looper thread, 2: lower looper thread,

3. needle thread), resulting in troubles such as thread

breakage at the beginning of the sewing operation and needle

he thread

breakage. Since the thread groove 33C provided in t

holding portion 33b for the lower looper thread S2 1s open at

+he front surface, the accommodated lower looper thread S2

may dangle from the thread groove 33c to be entangled with

+he other thread, resulting in a +rouble. Since the loopers

392 and 33 are attached to a narrow portion under the throat

plate 34, it 1s difficult to access them with a fingertip oOr

tweezers, and particularly a skill 1is rgquired for passing

the thread through the lower looper thread guide 33d of the

lower looper 33 and the thread hole 33a in the lower looper

33 which are located at deep positions. An unskilled person

cannot correctly pass the +hreads, or a long time 1S raequired

for passing the threads, SO +hat the operation must Dbe

interrupted for a long time. During the sewing operatlon,

the entanglement of the +hreads, which is caused during a

restoring operatlion, e.g., after the thread breakage, may

cause the thread breakage again.

In order to prevent these disadvantages, .a threader Or

a threading device has been used (disclosed, e.9.; in the

Japanese Laid-Open Patent publication No. 1-303134), or& such

e
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a method has been employed that a looper driving part 1s

provided with a clutch, and the threading operation is

facilitated by laying OT inclining the loopex by switching

+he clutch. However, +he threading device has disadvantages

such as a complicated structurée, anstable operation, and

skill required for operation. also it is difficult for an

device, and thus the sewing machine may be broken

maloperation.

on the other hand, the applicant has proposed &

overcoming the above-noted

rubular looper SROWD in Figure <,

s a hollow structures

disadvantages, 1in which the lcoper ha

extending from a +hread introduction opening to a tip thread

outlet (Japanese Patent Application NoO. 5-310938). In this

ough the complicated

looper, the rhread does not extend thr

+ shown in Figure 12, and the

+hread guide in the prior ar
threading operatlion is complicated only by passing the upper

and lower loopeX +hreads, which are drawn from thread

r loopers via the thread gul

+rensions, through the tubula

35 and 36.

In the structure employing the +ubular loopers, the

+hreading paths are simplified to Soue axtent, and the

akage of the threads can

nread through the

entanglement and Dre be prevented.

the operation for passing the ¢

Howevel,
so that the threading

+ubular looper 1s a manual operatlion,

opezfation ig still troublesome.

Accordingly, it is an object of the invention to

-‘4“
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provide a +hreading device of 2 sewing machine, avercoming

the above-noted disadvantages,“which is provided with a

thread guide having an extremely complicated structure.

Another object of the inpvention is to provide a threading

device of a sewling machine and a threading method, in which a

thread can Dbe agtomatically and quickly passed through a

looper, using pressurized gas. still another object of the

de a threading device of a sewling

ively through

invention is to provi

machine, in which a +hread can be passed select

vet+ another object of the invention

can prevent
operation and malfunction of a +hreading operatlion during

rotation of the main shaft.

SUMMARY OF THE INVENTION

tn order to achieve the above objects, the present

invention prOvides a threading dewvice for passing a thread

through a looper of a sewlng machine comprising a hollow

thread guide means for guiding the rhread drawn from- a

tension disc to & +hread inlet in the looper. Also, the

present invention provides a threading device for passing a

mprising gas

supply means for supplying pressurized gas; +hread guide

means connected to the gas supply means; and a thread

introduction portion connected to the thread gquide means; the

ehread guide means having one end which can be connected tO

one end side of the looper. The looper preferably has a

e G o
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hollow structure extending from the thread inlet to a tip
thread outleg. A threading device of a sewing machine
according to the invention may comprise connecting means for
connecting the thread guide means to one end of the looper.
aAlso, in a threading device of a sewing machine according to
+he invention, a looper thread take-up for feeding the thread
may be disposed between the thread guide means and one end of
the looper. In a threading device o a sewing machine
according to the inventicn, the gas supply means is
preferably connected to the thread guide means through a gas
introduction pipe; and a diameter of the gas introduction
pipe is smaller than that of a pipe of the thread guide
means.

Further, the present invention provides a threading
device for passing threads through a plurality o=f 'loopers' of
a sewing machine, respectively;‘comprises gas supply means
for supplying praessurized gas, a‘plurality of thread guide
means which are connected to the gas supply means and
correspond to £he loopers, respectively; and a plurality of
thread introduction portions connected to the thread guide
means, re'spectively. EaCh thread guide means has one end
which can be connected to one end side of each loopér.
Preferably, the gas éupply means includes selector means for
feeding the pressurized gas selectively to the plurality of
thread guide means.

Further, a threading device of a sewing machine

according to the invention may comprise a safety device which

.
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inhibits the rotation of a main shaft and enables the
operation of the communicating means when the main shaft of
the sewing machine is in the predetermined position. In a
threading device of a sewing machine according to the
invention, the thread guide means may include wvalve means for
closing its thread guide passage.

A threading méthod for a sewing machine according to
the invention com?rises the steps o0f: connecting means for
supplving pressurized gas to a thread inlet of a.tubular
looper, whidh has a hollow structure extending from a thread
iﬁlet to a tip thread outlet, by thread guide‘means;
inserting a thread into a thread introduction portion
connected to the‘thread guide means; supplying the
pressurized gas to a gas introduction pipe to generate a
negative preSSure at the thread'guide means; drawing the
thread into the thread gﬁide means by utilizing the negative
pressure; and feeding the thread to the tip thread outlet of
the tubular looper by the flow of the pressurized gas. Also,
in a threading method for a sewing machine comprises tne
steps of: connecting means for supplying pressurized gas to a
thread inlet of a tubular looper, which has a hollow
structure extending from the thread inlet to a tip thread
outlet, by thread guide means; inserting a thread into a
thread introduction portion connected to the thread guide
means; closing a thread passage of the thread guide means and
generating a negative pressure by a reverse operation of the

pressurized gas supply means to draw the thread into the

-] -
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thread guide means; then supplying the pressurized gas to
the thread guide means by a positive operation of the
pressurized gas supply means to feed the thread through the
tip thread ocutlet of the tubular looper by the flow of the
pressurlized gas.

In accordance with one aspect of the present invention
there is provided a sewing machine comprilising: at least one
elongated looper with a thread inlet at one end and a
thread outlet at its other end; an elongated hollow thread
guide slidably mounted on the sewiling machine and having a
thread receiving end for receiving a thread and a distal
end for mating with the thread inlet of the one elongated
looper; means for moving said thread guide linearly between
an engaged position where said distal end of said thread
guide is mated with said thread inlet of the one elongated
looper and a disengaged position; and means for feeding the
thread from the said thread receiving end of the thread
guide, through said thread guide, through the one looper
and out said thread outlet, when said thread guide 1is
located in said engaged position.

In accordance with another aspect of the present
invention there is provided a threading method for a sewiling
machine comprising the steps of: supplying pressurized Jgas
from a pressurized gas supply means through a hollow thread
guide means to a thread inlet of a tubular looper, which
has a hollow structure extending from said thread inlet to
a tip thread outlet; inserting a thread into a thread
introduction portion of said thread guide means; closing a
portion of said thread guide means and generating a

negative pressure by a reverse operation of said
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pressurized gas supply means to draw said thread into said
thread guide means; and conveying salid pressurized gas
through said thread guide means by a positive operation of
sald pressurized gas supply means to feed said thread from
sald tip thread outlet of said tubular looper by a flow of
sald pressurized gas.

The foregoing and other objects, features, aspects and
advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken 1n conjunction with the
accompanying drawings.

BRIEEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a whole threading device of a sewing
machine of an embodiment of the invention;

Figure 2 shows another embodiment of a looper applied
to a threading device of a sewing machine of the invention;

Figure 3 shows a major part of a threading device 1n
Figure 1;

Figure 4 shows a principle of the threading operation;

Figure 5 shows several embodiments of a thread
introduction portion;

Figure 6 shows a state which allows a threading
operation of a threading device 1n Figure 1;

Figure 7 shows a major part of a threading device 1in
Figure 1;

Figure 8 shows a major part of a threading device 1in

Figure 1;

...8a..,
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Figqure 9 shows another embodiment of a threading
device of a sewing machine of the invention;

Figure 10 shows a threader applied to a threading
device of a sewing machine of the invention;

Figure 11 shows a conventional overlock
machine:; and

Figqure 12 shows a cohventional threading passage.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Now, anembodiment'of +he invention will be described
below with referencéito the drawings.

- Figure lzshows'a whole threading device of a sewilng
machine of the invention which is applied to an over-
lock maéhine,provided with two loopers (upper looper 1 and
lower looper-Z). The threading devide is attached to a mount
piata 3 at a ffont'surfacedf the sewing.machine.

| Théthreadingdevice is éssentially formed of gas

supply méé.ns,‘ i.e., an air pump 4 for_supplyinq air, hollow
thread.guide méans, i.e., connecting conduits S and 6 and
connecting conduits 5' and 6’ for sending‘the air supplied
_from the.air pump to the loopers 1 and 2, thread introduction
portions 7 and-8 which are cbnnected +o the conduits 5 and 6,
respéctively, and connecting meanS, i;e., a guide plate 9 and
a éonnecting portion moving plate 10 for connecting ends of
conduits 5' and 6' to ends la and 2a of the loopers. A
thread guide portion 24 for an extra thick (not shown) thread
is attached to the mounting plate 3. The extra thick thread

introduced to the thread guide portion 24 can be passed

-y
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through the loopers 1 and 2, using a thread passed by the
threading deyiceL

The upper looper 1 and the lower looper 2 have hollow
structures extending from tip ends, i.e., thread outlets 1b
and 2b to thread inlets la and 2a. In the embodiment shown
in Figure 1, portions of the upper looper 1 and the lower
looper 2 extending from the thread outlets 1b and 2b to the

"thread inlets la and 2a are formed of annular or tubular
members lc and 2c, respectively, and the thread inlets la and
Za‘form.receiver portions connected to thread introduction
portions 7 and 8, which feed pressurized air, respectively.
The receliver portidns (la and 2a) have tapered or bell-
mouthed forms for facilely introducing the looper threads
thereinto; The upper and lower loopers 1 and 2 themselves
‘may be formed of 'holle members, as shown in Figure 2.

The air pﬁmp 4 supplies the pressurized alir to the
conduit when_an'operation button 4a is depressed oOrC
positively operated, and draws the air from the conduit when
the button 4a is moved npward or reversely operated.
Although independent alir pumps 4 may be associated to
conduits 5 and 6, respectively, the illustrated embodiment 1is
provided with the one air pump 4 which can selectively
connected to one of the conduits by selector means, i.e., a
selector lever 11. As shown in Figure 3, the air pumb 4 1s
connected through a pipe 12 to a selector valve 13. By
operéting the selector lever 11, the selector valve 1J

connects the pipe 12 to one of the condults 3 and 6. Instead

] O
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of the two-way valve, the selector valve 13 may be formed of
various well.mkno#m valves for fluid, such as a three-way
valve, depending on the number of the loopers.

Fach of the conduits 5 and 6 has one end connected to
+he selector valve 13 for the air pump 4, so that the
pressurized air is introduced thereinto, and the thread is
transferred to the looper, utilizing the pressurized ailr. As
schematically shdwn in FPigure 4, the conduit 5 1is provided at
its one end with a thread introduction portion 7 (8), to
which pressurized gas introduction pipe (will be called as
vair introduction pipe”) 41 connected to the pump 4 1is
connected (the conduit 6 is not descrilbed in detail because
i+ has the same structure). The end of the air introduction
pipe 41 is preferably inserted into the conduit 5. Although
not shown, the +hread introduction portion 7 preferably has a
bell-mouthed form for facilitating the insertion of the
thread.

Wwhen the pressurized air is supplied from the air
introduction pipe 41, a flow of air at a high velocity is
formed at a portion A near the outleﬁ of the air introduction
pipe 41. Therefore, a force directed toward the portion A 1is
generated at‘a. portion B in and near the thread introduction
portion 7 by the Bernoulll’'s theorem, SO t+hat the thread S
inserted into the thread introduction portion 7 is drawn into
the conduit 5. The thread is fed to the thread outleat by the
air flowing at the high velocity from the air introduction

pipe 41. The air introduction pipe 41 has the diameter

]
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larger than that of the condult. Therefore, 1if é. ralatively
large amount.of piessurized air were supplied, the airx
existing in a long section between +he conduit 5 and the
+hread outlet 1b of the looper would form a resistance and
act to push back the pressurized air. Accordingly, the
amount of the air supplied from the air introduction pipe 41

1S desirably.determined'so that the air is smoothly
discharged from the'thread outlet 1b without such resistance
and a flow velocity enough to feed the thread S can be
obtained. ?or example, assuming that the air introduction
pipe 41 has a diameter of d, and the air guide means, 1i.e.,
conduit 5 has a diameter of d,, a relationship of d, < d, is
preferable. By determining the diameter of the air
introduction pipe 4l as described above, a flow wvelocilty
enough to draw the thread can be obtained by a relatively
small amount of air, and +he thread S can be smoothly
transferred to the thread outlet 1D, suppressing the
resistance during the transfer.

Another embodiment of the conduit 5 and the air
introduction pipe 41 will Dbe described. below with reféremma'
to Figure 5(a) - (e). In Figure 5(a), the conduit 5 has a
constant diameter throughout its length, and has a portion
connected to the air introduction pipe 4l inserted thereinto,
which is similar to Figure 4. In Figure 5(D}), the conduit 3
and +he air introduction pipe 41 at the air pump side are
separated, and the thread introduction portion 7 1s connected

+o the conduit 5. The Bernoulli's theorem 1s not utilized,

-12~
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and the flow itself of the pressurized air is utilized. The.
manufacturing is‘easy, similafly +o the embodiment in Figure
5(a), but a relatively large é.iz: pump is required. In Figure
5(c), an inserting pipe 7a of the thread introduction portion
7 is inserted into the conduit 5. The thread is drawn by a
negative pressure, which is generated when the air flows
through a narrow space between the condult 3 and the thread
inserting pipe 7a. In this embodiment, a distance 1, between
+he conduit S5 and the thread inserting pipe 7a and a diameter
d, of the thtead inserting pipe 7a have a relationship of 1, <
d,. In embodiments in Figures 5{d) and 5(e), the air
introductioﬁ pipe 41, of which diameter 1is smaller than that
of a connecting portion between the conduit S and the thread
introduction portion 7, is connected to the connecting
portion. In Figure 5(e), the bell-mouthed insettion opening
7b of +the thread introduction portion 7 1s directed toward an
operator for facilitéting.the insertion of the thread. Of
course, the conduit and the thread introduction portion 1in
the threading device of the invention may have structures
other than the illustrated structures.

The ends of the conduits 5 and 6 at the looper side
are slidably conﬁected; in a telescopic manner, to the
connecting conduits (will be merely called as "conduits”
hereinafter) 5' and 6' of diameters larger than those of the
conduits 5 and 6. The conduits 5' and 6' are moved and glid
by connecting means described latex, and the ends of the

conduits 5' and 6' are connected to the receiver portions la

wel 3
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and 2a of the loopers 1 and 2 (Figure 6). These conduits 5
and 6 as well as conduits 5' and 6 are carried by a guide
plate 9 fixed to the ﬁounting- plate 3. Specifically, the
guide plate 9 is provided with arm portions 9a and 9b which
are bent to cross the conduits 5 and 6. The arm portion Ja
is provided with holes for fixing the conduits 5 and 6. The
arm portion 9b is provided with holes which slidably carry
the gonduits 5' and 6'. Similarly to the guide plate 9, the
mounting plate 3 is provided with an arm portion 3a which 1s
bent t0 cross the conduits 5' and 6'. The arm portion 3a is
provided with holes through which the conduits 5' and 6' can
pass. The holes in the mounting plate 3 have diametecrs
slightly larger than those of the holes in the guide plate 9
so as to allow radial shift of the moving conduits 3 and 6'.
Owing to the bell-mouthed forms (tapered walls) of the
receiver portions la aﬁd 2a of the loopers 1 and 2, pbssible
radial deviation.of the centers of the conduit 5' and 6' from
the centers éf'the loopers (annular members 1C and 2c) 1s
eliminated when the conduits 5' and 6' are pressed against
the receiver portions ia and 2a, and the centers coincide
with each other.

Then, connection means for connecting the conduits 5°
and 6' to the receiver portions la and 2a of the loopers 1
and 2 will be described below. The connecting means 1S
formed of the guide plate 9 fixed to the mounting plate 3, a
connecting portion movirig plate 10 and a spring 14 interposed

between the ends of the connecting portion moving plate 10

14~
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and the guide plate 9. Also a support plate 15 for
supporting and gﬁiding the connecting portion moving plate 10
is fixed to the mounting plate 3. The conduits 35° and &' are
connected to the connecting portion moving plate 10 thxrough
springs 16 and 17, and are forced together with the
connecting portion moving plate 10 by the spring 14 toward
the looper. Figure 7 specifically shows a connectlion between
+he conduit 5' and the connecting portion moving plate 10
(the conduit 6' has the same connecting.structure and thus
will not be described below). A sSpring support plate 5'a and
a positioning plate 5'b are fixed to the conduit 5'. The
spring 16 is fixed at its one and to the spring support plate
5'a and is fixed at the other end to the connecting portion
moving plate 10. In the state shown in Figure 7 (a), 1in
which the conduit 5' is not connected toO the receiliver
portions la of the looper 1, i.e., in the operating state otf
the sewing machine, when the connecting portion moving plate
10 is pulled against the biasing force of the spring 14 to a
non~-operating position (rightward in the figure), the conduit
5' is simultaneously moved rightward through the posi;tioning
plate 5'b. When the connecting portion moving plate 10 is in
the non-operating position (right end position), the spring
16 forces the conduit 5' against the connecting portion
moving plate lO'to prevent its movement. Meanwhile, when the
connecting portion moving plate 10 operates to connect the
conduit 5' to the receiver portions la of the looper 1, the

spring 16 absorbs the impact caused when the conduit 5' 1s

wr ]l 5 e
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contacted with the receiver portions la by the spring 1l4.
Further,_vhep thé conduit 5' is connected to the receiver
portions la, the spring force of the compressed spring 16
cooperates with the spring force of the spring 14 to f£ix the

conduit 5' to the receiver portions la.

Meanwhile, the connecting portion moving plate 10 is
provided at its portion with a long aperture 10a, in which a
safety device, i.e., a stopper 18 enqageé.. The engagement of
the stopper. 18 and the long ‘ape.rture 10a in the connecﬁing
portion moving plate 10 restricts the movement of the
connecting portion moving plate 10 during the eration of the
main shaft (not shown), and restricts +he rotation of the
main shaft when the connecting portion moving plate 10 is
located in the lboper Side (i.e., in the thresading
operation). |

As shown in Figure 8(a), the stooéer 18 is slidably
carried by the mounting plate 3 and a Stop bearing 19, and
ité axial movement is restricted by washers 21 and 21° fixed
+O the stopper 18. Also the stopper 18 is biased away from the
stopping and positioning plate 20 by a spring 22 interposed
between the washer 21' fixed to the stopper 18 and the stop
bearing 19. In these structures, when the stopper i8ismoved
rightward in the figure by pushing an operation portion 1l8a
of the stopper 18, its end 18b engages a IeCeSS 20a in the
stopping and positioning plate 20 rotating tagether with the
main shaft, and the axial movement is restricted Dy the

contact of the washer 21 with the mounting plate 3. When the

-
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stopper 18 goes to the axially movable state owling to an
engagement relationship of +the connecting portion moving
plate 10 and the long aperture 10a, the stooper 18 is moved

leftward in the figure by the biasing force of the spring 22

until the washer 21' contacts the mounting plate 3.

Then, the structure for restricting the movement of

diameter portion 1l8d. CorrespOndingly, +he long aperture 1l0a

in the connecting portion moving plate 10 is formed of a

circular portion 10b and a groove 10c. The circular portion

10b has a diameter which 1s slightly larger than the diametex

of +he middle diameter portion 18C tO allow the engagement of

the middle diameter portion 18c of the stopper 18. The groove

10c has a groove width slightly larger than the diameter of

the small diameter portion 18d to allow the engagement of the

e

small diameter portion 18d %o allow the engagement of the

small diameter portion 18d, but 1s smaller than the diameter

of the middle diameter portion 1l3c. Accordingly, when the

middle diameter portion 18c of the stopper 18 is engaged with

the circular portion 10b of the connecting portion moving

plate 10, as shown in Figure 8(b), the axial movement of the

stopper 18 is allowed, but the movement of the .connecting
portion moving plate 10 toward the looper is inhibited.
Tn this state, when the main shaft is in the

predetermined position and the stopper 18 ig pushed, its end 18:

"] 7
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engages the recess 20a in the stopping and positioning plate
20. Simultapeouély, the conneétinq portion moving plate 10
moves toward the looper with the groove 10C engaged with the
small diameter portion 18d of the stopper, because the
connecting portion moving plate 10 is forced toward the
looper by the spring l4. Thus, the device goes to the state

allowing the threading operation. In this state, the end 18D

of the stopper 18 inhibits the rotation of the main  shaft.

Further, in the automatic threading device shown 1in
Figqure 1, the looper thread take-up 23 is disposed at the
connecting portion of the loopers 1 and 2 and the conduits 35
and 6', i.e., between the receiver portions la and 2a of the
loopers 1 and 2 and the arm'portion 3a of the mounting plate
3. The looper thread.takeﬂup 73 is fixed to the upper looper
mounting shaft in the figure, and reciprocates substantially
in the vertical direction.inaccordance with the rotation of
thé main shaft to pull up and feed the looper thread of the
 lower looper 2 during3the seWing operation. The looper
thread take-'up 23 may' be driven by a drive system, other than
that utilizing the motion of the upper looper mounting shaft.
Meanwhile, the:upper lQoper 1 itself reciprocates
substantially in the vertical direction, so that it
cooperates with the thread inlet la and a thread guide hole
(not shown) formed in the arm portion 3a of the mounting
plate 3 to achieve the function as the looper thread take-up.
The looper thread take-up 23 1S provided with a long aperturs

23a, of which upper and lower ends pull and feed the looper
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thread. In the threading operation, i.e., when the ‘conduit
6' is connected to the receiver portion 2a of the lower
looper 2, the connection of the condgit 6' is carried out
through the long aperture 23a.
An threading operation using the threading dewvice of
the invention thus constructed will be described below.
First, the main shaft of the sewing machine is rotates

while pushing the operation portion 1l8a of the stopper 18. When

+he end 18b of the stopper 18 engages the recess 20a 1in the
stopping and .'posiﬁioninq plate 20 which rotates synchronously
with the main shaft, the further rotation oL the main shaft
is prevented. Heanwhile,-the stopper 18 thus pushed moves
toward the stopping and positioning plate 20, and the guide_
moving plate 10 is' dise.ng'aged from the middle diameter

. portion 18c of the stopper 18. Also. the sma.ll diameter portion
18d engages the groove lOc of the loﬁg--aperture 10a 1in thé
guide moving'plate 10, and thus 1s moved toward the looper Dby
the biasing force of thé spring l14. In this state, the ends
of the conduits 5' and 6' fixed to the moving guide pldte_lo
through the.springs'IG and 17 contact the receiver.po&tions
la and 2a bf the loopers 1 and - 2 through the holes in the arm
portion 23a df the mounting plate 3. In this operation, the
springs lé and 17 fitted onto the conduits 5' and 6' absorb
t+he contact impact, and apply the forces for pushing the ends
of the conduits 5' and 6' to the receiver portions la and 2a.
Also, since the receiver portions la and 2a have the bell-

mouthed forms, the centers of the ends of the conduits 35 and
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6' automatically coincide with the centers of the annular
members 1lc and Zé'of the loopérs.

In this state, the thread S of an appropriate length
(about lcm) is inserted into one of the thread introduction
portions, e.g., the thread introduction portion 7 for the
upper looper. AlSo, the selector lever 11 for the air pump 4
is switched to the upper looper side (conduit 5 side), so
that the operation button 4a is depressed to feed the
pressurized air into.the conduit 5. The flow of this
prassurized alir generates .a. negative pressure for drawing the
thread to the near of the air introdﬁction pipé 41 by the
Bernoulli's theorem, so that the thread S inserted into the
thread introduction portion 7 is drawn into the conduit 5, .
and simultaneously , the flow Qf the pressurized air .feeds the
thread along the thread transferring passage extending from
the looper side of the conduit § through the conduit 5' to
the annular member lc to quickly feed the th‘read from the tip
‘end 1lb of the upper looper 1. If the thread could not be
‘completely fed by one depressing operation of the alxr pump '4,
the operation is repeated for 2 or more times, wherebﬁr the
threading' operation can be surely completed.

Thén, the selector lever 11l of the air pump 4 1s
switched to the lower looper side (conduit 6 side), and the
operation button 4a is depressed, so that the thread S can be
quickly fed to the tip end of the lower looper .2 by the
pressurized air, similarly to the upper looper thread.

In the above description, the thread is drawn into the
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conduit 5, and is quickly fed through the thread transfer
passage to the thread outlet of the Looper by'the positive
operation of the air pump 4. EHowever, in the threading
operation of the invention, the reverse operation of the air
pump 4 may be utilized for drawing the thread.

A threading device suitable to this threading method
is shown in Figure 9. In Figure 9, the conduit 3 is provided
with a valve 25 for closing the thread transferring passage.
The airx introduction portion 7 has a structurea.  similar to
that shown in Figure 5(c). That is; it has a structure in
which a thread inserting pipe 7a is inserted into the conduit
5. Also, the thread transferring passage of the conduit 5 is
formed of two conduits connected by,a.flexiblemembervsuch as
a plastic tube or a rubber tube 26, and the valwve 25 is
disposed tO pinch rﬁbber tube 26. ‘The valve 25 pinches the
rubber tube 26, when required, to close the transferring
passage in the ¢onduit 5.

. In the above structure, the operation button 4a of the
air pump 4 is depressed to discharge the air in the air pump
4. Tn this state, the valve 25 of the conduit 35 1is operated
to close the same. Then, while keeping the operation button
4a in the depressed.position, +he thread S is inserted
through the thread introduction portion 7, and the operation
button 4a is réleased. Thereby, the operation button 4da
1ifts, and a flow of the air returnling to the alr pump 4 18
generated in the conduit 5. This back-flowing air draws the

thread S, which is inserted through the thread inserting
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opening 7b, into the conduit 5. During this operation, the
thread S is not pulled toward the air pump,.but is pulled
toward the thread transferring side of the conduit 5, Dbecause
the thread introduction portion 7 has the end inserted into
the thread transferring side of the conduit 5. Thereafter,
the operation button 4a is depressed to feed the pressurized
air to the conduit 5. Owing to the flow of the pressurized
air, the thread S drawn into the conduit 5 is quickly fed
through the thread transferring passage, which extends
through the conduit 5' to the annular member l¢, to the tip
end 1b of the upper looper 1. In this case, the thread S can
be guickly passed up to the looper, because the thread S has
be previously drawn into the conduit 5 Dby the reverse
operation of the air pump 4. The thread can be passed
through the lower looper 2 in a similar manner by operatlng
the selector lever ll.‘

Although.in the embodiment described above, the
pressurized gas supply means may be formed of various device,
other than the air pump described above, which can feed gas

at an appropriate flow rate.

Further, the pressurized gas supply means 1s not
essential in the‘threadinq device of the sewing machine in
the invention. In this case, a threader 27 shown in Figure
10, which is formed of a wire member having flexibility and
appropriate rigidity, may be used tO pass +he thread from the
thread introduction portion to the tip end of the 1ooper.

Also in this case, the thread guide is formed of the hollow
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conduit, so that the complicated thread passing operation is
not necessary, énd the threading operation cén be
facilitated.

The foregqgoing is a manner for passing the ordinary
looper thread. In order to pass an extra thick thread which
cannot be passed through the thread guide means (ccndﬁits 5
and 6), one of +he above described manners is used to feed
the thread S to the tip end of the looper;- Then, the thread
is cut at a position upstream to the lboper, i.2., between
the thread introduction opening of the looper and a position
between the ¢onduits'5' and 6, and the extra thick thread
passed through the thread guide portion 24 is tied to the
thread S at the looper side. Then, the thread S projected
from the looper tip end is pulled, whereby the extra thick
thread can be led to the tip end.

In the above description, the seving machine 1is
provided‘with the‘looper having the hollow structure. The
threading device of the invention, however, may be applied
not only to the sewing machine provided with the looper of
the hollow structure, but also to the séwing machine érovid@d
with the conventional looper. In this case, the threading
device o©of the in&ention is'uéed +o pull the thread out of the
ends of the conduits S5' and 6', and then, the pulled thread
is inserted through the looper, using the threader 27 as
shown in Figure 10. Also in this case, the conventional
complicated threading operation is not required, so that the

threading can be facilely carried out.
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0f course, the threading device and method of the
invention can be applied not only to the three-thread over-
lock sewing machine provided with the two loopers but also to
any sewing machine provided with one or more loopers.

As can be seen from the embodiments described above,
in the threading device of the sewing machine of the
jinvention, the thread outlet at the tip end of the looper 1is
communicated with the thread introduction portion, into which
the thread is inserted, throdgh the conduit (hollow thread
guide means'). Thereforé, complicated threading operation 1is
not required, and the threading operation can be carried out
with a good operability. Accordingly, mistake in the
threading operation as well as the dangle of the thread on
its way and thus the entangling of the inserted looper fl:hread .
with the other thread can be prevented. Further, according
to the threading device of the invention, the flow of the
pressurized gas supplied inté the hollow thread guide means
is utilized to feed the thread. Therefore, the +hreading
overation can be simply and quickly completed without
interruption. Further, the threading device of the iﬁvention
is provided with the selector means for selecting the supply
of the pressurized gas, so that the thread can be passed
through a plurality of loopers by the one supply means.
Moreover, the threading device of the invention is provided
with +the safety means which inhibits one of the threading
operation and the rotation of the main shaft when the other

is carried out, so that the breakage of the sewing machine

—? b



due to the maloperation can be prevented.

Although‘the presant invention has beén described and
illustrated in detail, it is clearly understood that +the same
is by way of illustration and example only and 1is not to be
taken by way of limitation, the spirit and scope of the

present ilnvention being limited only by the terms of the

appended claims.

-2 5



CA 02080669 2001-04-20

CLAIMS:

1. A sewlng machine comprising:

at least one elongated looper with a thread inlet at
one end and a thread outlet at i1ts other end;

an elongated hollow thread guide slidably mounted on
the sewing machine and having a thread receiving end for
receiving a thread and a distal end for mating with the
thread inlet of the one elongated looper;

means for moving said thread guide linearly between an
engaged position where said distal end of said thread guide

e

1s mated with said thread inlet of the one elongated looper

and a disengaged position; and

means for feeding the thread from the said thread
receiving end of the thread guide, through said thread
guide, through the one looper and out said thread outlet,

when said thread guide 1s located 1n said engaged position.

2. A sewlng machine according to claim 1, wherein said
one elongated looper and said hollow thread guide are

tubular members.

3. A sewing machine as claimed in claim 1, wherein a
looper thread take-up for drawing and feeding the thread 1is

mounted between said thread guide means and one end of said

looper.

4 A sewling machine as claimed 1n claim 1, wherein said

sewing machine comprises two or more loopers, and a
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plurality of said thread guides corresponding in number to

sald loopers.

5. A sewling machine as claimed in claim 1, wherein the
sewing machine has a rotatable main shaft and further
comprising a safety device which includes locking means for
preventing rotation of the main shaft of the sewing machine

when saild thread guide 1s 1n said engaged position.

6. A sewling machine as claimed in claim 5, wherein said
means for moving comprises:

a plate member having an elongated slot, slidably
mounted on the sewing machine and fixed to said thread
guide for movement therewith; and wherein said locking
means comprises:

a stopper mounted within said elongated slot for axial
movement, perpendicular to the linear movement of said
thread guide, between a locking position preventing

rotation of the main shaft and a released position.

7 . A threading method for a sewing machine comprising the
steps of:

supplying pressurized gas from a pressurized gas
supply means through a hollow thread guide means to a
thread inlet of a tubular looper, which has a hollow
structure extending from said thread inlet to a tip thread
outlet;

inserting a thread into a thread introduction portion

of said thread guide means;
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closing a portion of said thread guide means and
generating a negative pressure by a reverse operation of
sald pressurized gas supply means to draw said thread into

sald thread guide means; and

conveylng sald pressurized gas through said thread

ame d

guide means by a positive operation of said pressurized gas

supply means to feed sald thread from said tip thread

outlet of said tubular looper by a flow of said pressurized

gas.

8 . A sewling machine comprising:

at least one elongated looper with a thread inlet at
one end and a thread outlet at i1ts other end:

an elongated hollow thread guide divided into at least
two telescoping sections, one section being fixed in
position and having a thread receiving end for receiving a
thread and a second section mounted on the sewing machine
for axial reciprocating movement and having a distal end
for mating with the thread inlet of the one elongated
looper;

means for moving salid second section of said thread
gulide linearly between an engaged position where said
distal end 1s mated with said thread inlet of the one
elongated looper and a disengaged position; and

gas supply means for introducing a gas flow into said
thread guide to feed the thread through said thread guide,
through the one looper and out said thread outlet, when

sald thread guide 1s located in said engaged position.

-8 -
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9. A sewlng machine according to claim 8, wherein said
one elongated looper and said hollow thread guide are

tubular members.

10. A sewlng machine as claimed in claim 9, wherein said

gas supply means 1ncludes a gas introduction pipe having a
diameter smaller than that of said hollow thread guide and
wherein said gas i1ntroduction pipe passes through a wall of
and terminates within the tubular member constituting said

hollow thread guide.

11. A sewlng machine as claimed 1in claim 8, wherein a

looper thread take-up for drawing and feeding the thread 1is
mounted between said thread guide means and one end of said

looper.

12. A sewing machine as claimed in claim 8, wherein said
sewing machine comprises two or more loopers, and a
plurality of said thread guides corresponding 1in number to

sald loopers.

13. A sewlng machine as claimed i1n claim 12, wherein said
gas supply means 1ncludes selector means for selectively
feeding the gas flow to cne of said plurality of thread

guides.

14. A sewlng machine as claimed i1n claim 8, wherein the
sewing machine has a rotatable main shaft and further

comprising a safety device which includes locking means for

-20 -
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preventing rotation of the main shaft of the sewing machine

when said thread guide 1s 1in said engaged position.

15. A sewing machine as claimed in claim 14, wherein said
means for moving comprises:

a plate member having an elongated slot, slidably
mounted on the sewing machine and fixed to said second
section of said thread guide for movement therewith; and
wherein sailid lockling means comprises:

a stopper mounted within said elongated slot for axial
movement, perpendicular to the linear movement of said
thread guide, between a locking position preventing

rotation of the main shaft and a released position.

16. A threading method for a sewing machine comprising the
steps of:

supplying pressurized gas through a hollow thread
gulde means to a thread inlet of a tubular looper, which
has a hollow structure extending from said thread inlet to
a tilp thread outlet;

inserting a thread 1nto a thread introduction portion
of said thread guide means;

conveying sald pressurized gas to said thread
introduction portion to generate a negative pressure at
said thread introduction portion;

drawing said thread i1nto said thread guide means,
utilizing said negative pressure; and

feeding said thread from said tip thread outlet of

said tubular looper by a flow of said pressurized gas.

-30 -
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