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Thread feeding apparatus for a sewing machine.

An apparatus for feeding thread for a sewing machine
comprising a thread feeding system for guiding the thread
(14) from a spool (13) to a take-up lever (2) of the sewing
machine (A). The thread feeding device is comprised of a
pressure roller (10) and a feed roller (8) driven by a motor, an 2, 58
encoding device (17) installed on the main drive shaft of the
sewing machine, an encoder (8a) for measuring the length of
the thread fed, and a thread holding device (11), whereby
when the encoding device (17) gives the signal to the thread
holding device to release the thread, the thread feeding de-
vice feeds the thread for completing one full stitch, and the
encoder (8a) actuates the thread holding device (11) to hold §
the thread during the stitching.

A second embodiment of the apparatus disclosures an-
other thread holding device (7) which is installed between the YL]

FIG.2

take-up lever and the thread feeding device whereby the
thread holding device grips the thread before the take-up
lever starts tightening the stitch.
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Title. of the Invention | i

Thread Feeding'ﬁﬁparatua For A Sewing Machine

Background of The  Invention

This {nvention relates to an apparatus for feeding -

thread Iin a sewing machine., In a conventional sewing machine,

a thread is fed by the reciprpcating}mpﬁlon of a thread takeéuﬁ“
lever. The length of thread fed?léﬁdetermined by the fric;ioni
of a tension disec positiohed‘in?che,thfead pass., The tension
disc 18 manually adjustédib}f%h 6peracor'Eo match the sewing Fj
conditions.

Recent analysié;of}theLééwiAg mechanihm,has found
that the number of stiches Bewn .dépends: un controlllng the -
accuracy of the length éf:threadiféd=1nto‘the-needle. In other.
words, by sensing the thickness of a fabric to be sewn as well
as sensing the pitch of the stitch, the length of thread that
is necessary to be fed inh§‘éh;;hééd1e may be calculated, thus
achieving automated sewing;

For example, an abﬁérétud76f'this_kind has already
been proposed, in which#;ﬁé4anpatatue comprises & thread feed
roller driven by a scepp}ng,motor;:wn1cn.c0ncrots'tgg proper
length of thread to be feéd ﬁo the needle in every stitchiné
motion.

In the known apparatus however, the length of thread
tends to become greater than neceseafy due to the inertia of
the apparatus. This tendency 1siémph§sized when sewing at high

speed. FurLhermore, in sewing g-thick fabric, the tension
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created In the Lthread isfiiéreased and therefore the astepping
motor is required Lo have greaterAcapacity. This increases the
‘manufacturing cost of the device, and makes It less competitive

-

to market.

Summary of The Invention

The primary object of this 1nvenfionris to provide a
thread feeding apparatus. for a sewing machine in wﬁléh Ehe_,
apparatus has a.thréédihbiaidg device-controlled iﬁi; |
synchronization with the sewing needle. ana a-threadifeediﬁg;{_
device. _ :

Another object of Lhis}in#édtioﬁ 1a to provide a -
measuring meanS'whiph,-ih'doébétégién,with-the thread feeding
device, can feed the exact ‘length of the thread'tequi;ed to
form a complete stitch, | | |

Another object of Lhis 'invention is to provide an
alternative struclure of a thread{holding device,

The present invention provides an apparatus for
feeding thread in a sewing méchine, comprising a thread feeding
means for guiding the Lhread froq}gidéool.to a-take-up lévgr of
the sewing machine, Therthread-é;édfng means which compfiées a
pressure roller and feed rolier driven by a wotor. An encoding
device means is installed on the main drive shaft of the sewing
machine. An encoder means measures Lhe length of the thread
fed. Also included {8 a thread hoiding device for holding or
releaging the thread, The encoding device means signals Lhe

thread holding device to release the thread, The thread
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feeding device then feedéﬁ?ﬁe thrgéﬁ for completingﬁone full
stitch. The encoder meané then aééuates the thread holding
device to hold the thread during the stitching.

According to another aspect of the invention, the
apparatus i{s provided with a thread holding device which
comprises a base body disposed witﬁin a cylindrical yoke, A
palir of magnets is attached Lo the lnner surface of the
cylindrical yoke; A moving coll arrangement ls located between
the base body and the magnets. 'A'frlction plate is located on
top of the moving coil arfangemeﬁt;' A cap s secured on top ofl
the e¢ylindrical yoke and 4 gap 18 formed between the cap and
the friction plate for guiding the thread

According to another pteferred embodiment of the‘
{nvention, the apparatus also conta@ns-an another thread
holding device which is installed bétween the take-up lever and
the thread feeding device, The thread holding device grips the

thread before the take-up lever starts tightning the stitch,

Brief Description of The Drawings

In the accompanying drawings, in which like
references numerals dgq;gnate idgpt{cal parts in the several
views: | o |

FIGURE 1 is a perspective view of a sewing machine;

FIGURE 2 {8 & schematic plan view of one embodiment
of a thread feeding apparatus; |

FIGURE 3(a) is a sectigpél view of an encoder

attached to Lhe maln shafL of tHe'Qewing machine;

9
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FIGURE 3(b) is a front view of the encode6264515 |

FIGURE 4 is gn'?ﬁevatlonal sectional view of a Lhreaé
holding device; N o

FIGURE 5(a) is a dlagram of the thread feedér;

FIGURE 5(b) is a diagram .of the of Lhe operation of
the thread holding device when sewing at high speeds; and

FIGURE 5(e) is a diagram of the operation of Lhe

threading holding device when sewing at low speeds.

Description of the Preferred Embodiments

The invention will now be explained by the example
with reference to the drawings but is not limited hereto,

Referring to Figures 1;3.'a sewing machines A
comprises a needle 1, a éhread Eake-up lever 2, a thread gulde
spring 3, thread guides 4,5,6, a:thread holding device 7, a-
thread feeding control devicéfB;'é-bésic tension-disc 12, and a
gpool 13. The thread 14 is fed from the épool 13-to the needle
-1 through thread feeding control device B. The needle 1 and
the take~up lever 2 are driven éy the main drive shaft 16 of
the sewing machine, and an encoding.device 17 is installed on
the main drive shaft 16 nexL to the pulley 15. The encoding
device 17 is comprlsed:of a rotatable encoding disc 21
installed in a casing 18, and a set of photo cells 19, 20. The
encoding device counts the motion of the take-up lever 2 and
sends signals to the thread feeding control device B,

The thread feeding control device B comprises a

9
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thread holding device 7, ‘a feed roller 8, a pressure roller
10, an actuator 9, and aﬁﬁther'thread holding device 11,

The thread feed roller 8 is driven by an electric
motor and is i{nstalled with an encoder 8a on Lhe same axis as
the roller 8. The pressure roller )10 ls installed at one end
of a lever 30, and a spring 31 ufges the roller lo'towards the
feed roller 8. Installed at the other end of the lever 30 is
actuator 9. When actuator 9 is activated, the lever 30 moves
the pressure roller 10 away from ;he.feed'roller 8.. The
encoder 8a, which is 1ns£§lléd_oni;be'same-aXig as the feed
roller 8, measures Lhe length ofﬁtﬁg thread fed., The -
encoder 8a is fixed on thé.maiﬁ'driQQ shaft which drives the

roller 8.

Figure 4 shows one embodiment of the thread holding
device. The holding devices 7, 11 comprise a base body 23
disposed within a cylindrical yoke 27. and a pair of magnets 22
are attached to the 1nnér'su:faégaof the qylindrical.yoke 27,

A moving coil arrangemenufZA;quﬁr}éing a coil and a sliding
element 24 with a friction §IQCe'é$ ihereoq 1s engaged in a gap
28a between the base bod:';* and the magnets 22.

A cap 26, made of an anti-magnetic material, is
secured to the outer surface of the cylindrical yoke 27 and is
located above the level of the friction plate 25 creating an
opening 28 which allows the thread 14 to be guided therein,

The thread 14 is guidedzipto the gap 28 of sbout 1| mm
maintained between the rear surface of the cap 26 and the

friction plate 25. The Lhread 14 is tightly gripped between

2
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the rear surface of Lhe cap 26 and the friction plate 25 when !
the moving coll arrangemeﬁiiZA is eﬁergized and (s raised,

The thread 14 is released from the holding device
when the coil is de-energized, so that the thread 14 can be
again fed by the feed roller 8. The moving coll 24 has a small
return force when de-energized to re-open the gap which allows
for easy setting of Lhe thread. '

The operation of this invention will now be described
using Figures 5(a), 5(b) and 5(c). .

Figures 5(a) shows the ttﬁing diagram for feeding Lhe
thread. "P" 18 the starting point of feeding the thread, and
"Q" is the stopping point of feeding the thread, Character 1
on the diagfam gshows the-iéngtﬁ of éhe thread fed needed to
form one full stitch. 1In Figure 5(b), curve C1 shows Lhe
motion of the thread Lake-up 1eve: 2, T1 is the point where the
take-up lever starts puliing up ﬁhe thread to tighten the
stitch, T2 is the upper dead-end of the take-up lever, and T3
is the point where the take-up lever finishes pulling the
thread. T4 shows when the thread feeding is completed. In
this manner, the length ,Qof the thread 14 should be fed before
the next take-up lever motion starts (T1).

The thread {s fed by the constant speed of the feed
roller 8. The length of thread Qﬂ)‘fed is measured by the
encoder 8a. The encoder 8a sends a signal to the thread
holding device 11 to hold thread 14, This controls the thread
feeding of the sewing machine. However, when sewing at high

speeds, the thread feeding device (roller, encoder) tends to

9
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i
e
over-feed the thread because Lhe thread slips on the roller duel )
to the take-up lever pulling the thread. ;
In the invention, as shown in Flgure 5(b) by 7M, the
thread holding device 7, which is installed between the take-up _
lever and the feed roller 8, is engaged to grip the thread just
before the take-up lever starts pulling the thread to tighten
the stitch (T1). While the take-up lever is tightening the
stitch, the other thread holding device 11 is engaged (11M) to
grip the thread.
As described above, i{in the present invention, the
thread {8 fed by a constant roller speed, and two sets of the
thread holding devices grip the thread to meet the timing of
the thread take-up lever to avold oéer feeding the thread. In

this manner, the thread is always fed accurately when sewing at

high and low speeds.
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LAIMS

1. An apparatus for feeding thread for a sewing

machine comprising:

motor means of said sewing machine with a main drive

shaft;
take-up lever means mounted on saild sewing machine
and driven by said main drive shaft; and

thread feedlng means for guiding a thread from a
spool to said take~up lever means of said sewing machine, sald

thread feeding means including

feed roller means rotably driven about an
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axls by sald motlor, ‘

pressure roller means mounted auéh that sald
pressure roller means may be urged into contact with sald feed
roller means,

encoding device means mounted on sald uwaln
drive shaft of sald sewing machine,

encoder means for measuring the length of
sald thread fed, said encoder means being mounted on the axis
of sald feed roller means, and

thread holding means located in front of said
pr;ssure roller means and said feed roller means, wherein said
encoding device means sends a signal to said thread holding
means Lo release sald Lhread, sald thread feeding means feeds
said thread for completing one stitch, and said encoder means
actuates said thread holding means to hold said thread during
the stitching.

2, An apparatus as claimed in claim 1, wherein a
second thread holding means is positioned between sald take-up
lever and sald thread feeding means whereby said thread holding
means grips said Lhread before aa{d take-up lever starts
tightning the stitch.

3. An apparatus as claimed in claim 1, wherein sald
thread holding means further includes a cylindrical yoke means,
a gripping means disposed within said cylindrical yoke, and a
cap mounted on the outer surface of sald cylindrical yoke above
sald gripping means such Lhat a gap 18 created between the

gripping means and Lhe cap to allow sald thresd to be guided
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therein.

4. An apparalus as clalmed in claim 3, wherein said
gripping means further Includes a moving coll arrangemeniL and a
friction plaLe mounted on top of sald moving coll arrangement.

5. An apparatus as claimed in claim 3, wherein said

thread holding means further includes a base body disposed

within said cylindrical yoke, and a pair of magnets attached to

the inner surface of sald cylindrical yoke.

6. An apparatus as clalmed in claim 4, whereby when

sald moving coll arrangment is energized, said friction plate

>

is ralsed and said thread is tightly gripped between Lhe rear

surface of sald cap and the friction plate.
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