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This invention relates to improvements in the
art of sewing, and more particularly to sewing
with g needle having an eye, adjacent its point,
such as is commonly employed in machine
stitching.

In the operation of a conventional sewing ma-
chine the formation of the loop of thread be-
tween the eye of the needle and the work re-
quires that the needle be projected through the
work for the full length of the stroke of the
needle bar and that the needle start on its re-
turn stroke before a loop is formed which may
be engaged by the loop taking mechanism of
the machine. As a result the loops so formed
lie in various different positions relative to the
axis of the needle and may in some instances lie
wholly out of the path of movement of the loop
taking mechanism with the result that a faulty
stiteh is produced in the work.

The primary object of this invention is to im-
prove the quality of work produced on a sewing
machine,

Another object is to increase the speed of ma-
chine sewing.

A further object is properly to orient succes-
sive loops, formed between the point of the
needle and the work, with relation to the loop
taking mechanism of a sewing machine.

Still another object is to effect a cooling of
the needle of a sewing machine during a high
speed sewing operation.

The above and other objects may be attained
by employing this invention which embodies
among its features, feeding sewing thread
through the eye of a needle at a speed which
exceeds the speed of movement of the needle
and immediately after the eye of the needle
passes through the work during the penetratmg
stroke of the needle.

Other features include so orienting the thread
so fed relative to the needle that the loop formed
between the work and the needle lies in the path
of movement of the loop taking mechanism of
the sewing machine.

Still other features include directing an air
blast axially through the major portion of a sew-
ing machine needle to feed the thread and effect
a cooling of the needle as the stitching thread
is fed through the needle.

In the drawings:

Figure 1 is g diagrammatic end view of parts
of a sewing machine equipped with apparatus
designed for carrying out my invention, and:

Figure 2 is a fragmentary enlarged sectional
view through the lower end of the needle bar
and the sewing machine needle. -

Referring to the drawings in. detail the sew-
ing machine head is equipped with a conven-
tional rotary crank disec 10 carrying the conven-
tional eccentric pin 12 which is coupled to my
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improved needle bar through the medium of a
conventional connecting rod 14, and operating in
conjunction with the rotary disc (§ and connect-
ing rod {4 is the conventional thread take-up or
tensioning and slackening arm (6. ‘This is dis~
closed, for example, in the U. 8. patent to A.
Rontke, No. 989,538, April 11, 1911,

In accordance with the present invention, a
cylinder 18 is mounted on the machine head ad-
jacent the rotary disc (0, said cylinder 13 being
provided intermediate its ends with a port 28.
Slidably mounted in the cylinder 18 is a piston
22 carrying a special needle bar 24. The needle
bar 24 is fixed to the piston 22 to reciprocate
therewith and is provided with a longitudinal in-
ternal-bore 26, the upper end of which communi~
cates with the interior of the cylinder 18 below
piston 22 through diametrically opposed ports 28
which open into the longitudinal bore 28 so that
as the piston 22 reciprocates within the cylinder
18 air will be expelled from the interior of the
cylinder through the ports 28 and into the bore
26 of the needle bar 24. The lower end of the
connecting rod 14 is pivotally connected as at
39 to the piston 22 so that the piston will be re~
ciprocated within the eylinder in timed relation
with the rotation of the disec {8. The stroke of
the piston within the cylinder is such that when
moving upwardly it passes beyond the port 20
so that air may be admitted through said port
and subsequently with the down stroke of the
piston ejected through the ports 28 into the in-
terior of the needle bar 28. The needle bar is
provided  adjacent its lower end with an agxial
constricted passage 32, so that the air passing
downwardly therethrough will be ejected there-
from in the form of g relatively high speed jet
for a purpose to be more fully hereinafter ex-
plained. Entering the end of the needle bar,
and opening through one side thereof into the
bore 26 is an elongated slot 34 in which is seated
a thread guide 38 having an upwardly and out-
wardly extending arm 40 which is provided with
an upwardly and outwardly extending passage
42, the upper end of which is flared as illustrated
in Figure 2 to present a smooth surface over
which thread entering the passage 42 may pass
into the interior of the needle bar.

Entering the lower end of the bore in the
needle bar 24 is a machine needle designated
generally 44 which comprises an elongated cylin-
drical body 48 having at one end a conventional
needle point 48. The body 46 is provided with
a longitudinal bore 58 which extends through the
upper end of the needle in alisnment with the
constricted passage 32 of the needle bar 28, while
the lower end of the passage 50 terminates in a
lateral passage 52 which formg the eye of the
needle. The body 48 of the needle is provided
adjacent its upper end with diametrically op-
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posed longitudinally extending elongated slots
54, into one of which the passage 42 opens, s0
as to enable the strand 58 of sewing thread to
enter into the passage 50 of the needle 44, and
pass outwardly through the eye 52, a8 suggested
in Figure 2. The parts, namely the thread guide
38 and the needle 44 are held in proper position
on the needle bar by 2 suitable clamp 58, and

formed in the needle bar 24 diametrically. op=-,

posite the slot 34 in substantial alisnment with
the inner end of the passase 42 in the thread
guide 38 is an opemng 69, to serve as a vent
through which air may escape should. any hagk
pressure be huilt up in the needle.

In operation the needle mounted in the needle
bar as illustrated in Flgure 2 is reciprocated in
the conventlona,l manner by the needle bat 24
and as the needIe b iemprocates the pvston 22
movmg in the cylmder 18 will: compress the air
admltted to the ‘eylinder through the port 28
and eJect it thr ough the ports ‘28.into the interior
of-the needle bar 24, As the pomt of the needie
64 penetrates ‘the w01k and immediately after
the eye of-the needle passes through the Work
the ajr directed through “theé’ constrlcted passage
32 w111 rush &ownwardly throueh the axial pas-
sage 53 in the needle, so that as the arm (8 moves
downwardly to slacken the tn1 ead 56 between the
thread guide 40 and the alm 18, the air Wlll drag

the slackened thread 59 through the bassage 50 ¢

and eJect it through the “eye 52 substantlally
radial” to the needle 44, and’ with the . thread
anchored 1n “the’ Work as suvgested in Flgure 1.
A loop L will be forméci which because of the
dlrectlon ‘of the air blast issuing through the eyé
.)2 is, dlrected ‘into fhe’ path “of the 1oop taking
mechams'n “of the machme 1mmed1ately below
the ‘work.” Ohviously the ‘formation of the loop
L wxll hegin as soon as the eJe 52 passes tnrough
tr\e work. "

meg to the speed at which the air passing
through the constrlcted opemng 32 enters thé
needle a8 it will feed the thread 59 through the
needle a4 a} 2 speed whxch exeeeds the speed’ of

movement cf the needle ‘during its penetrating 4

stroke and consequently the loop I, will form sub=
stanmally as soon as the eye B2 of the needle
DPasSses through the work, so that the loop takmg
mechamsm may be operated in tlmed “rela-
tion ‘with the formatlon of the loop L to take
throu h the Wo;k By employmg thls devme it
is omeus that the depth to Whmh the needle
passes. be1ow the ‘work may be ma,terlahy dl-
rmmshed ard consequently by proper timing of
the needle w1th the loop takmg mechamsm the
speed of ooeratmn of the maehme may be ma-
tenally mc ased Moreove1 due to the fact that
the loop L is Ol‘le"lted under the mﬂuence of the
air 1ssu1n°r through the eye 82, ‘it'is obvious tHat
the quahty of work may be 1mproved "The air
biast passing through the passage 58 in the needle
48 will also serve to cool the needlé during high
speed sewing operatmns thus mcreasmg the u1se-
ful life of the needle. ~

Conventmnal ‘takeups play out a slack in the
thread at the moment wheén the eye or thread
openmg pacses throuOh the materxal Ordmanly
only part of the slack in the thread thus prov1ded
is pull Ned below the matenal by thé advancing
needle and “then this” part i kinked into 2, loop
by ‘the retractron of the ‘needls. ‘Howeéver, in the
present nsw method ‘all of the slack payed out
by the takeap is drawn below” the” material
thlough the passage in the needle by the Jet of
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air. The slack thread emerging from the open-
ing in the needle immediately takes on the form
of a growing loop between the lower side of the
material and the opening §2, and when sufficient
slack Tias.beell payed out by the conventional
takeup 20" to give ‘the loop the desired size, it is
picked up by the usual looper or other conven-
tional loop manipulating mechanism. The proc-
ess of blowing. the. slack, provided in the needle
thread. by the takeup, down through the needle
to form a loop below the material, gives more
positive résilts than the conventional method of
drawing some, of: the slack through the fabric by
the advancmg needle, and then kinking it into a
lo6p by tetraction of the needle.

While in the foregoing there has been shown
and described the preferred embodiment of this
invention, if is. to be understood that minor
changes. in. the  details of: construct*on and ar-

rangement. of parts may be resorted to withouf
departing from the spirit and scope of the in-
vention as claimed.

Having. “describegd. the,
claimed as few. is: -

1. In a seéwing. machine having a loop taker,
the combination with a vertically 1ec1p1ocable
needle bar,” a needle carried by the needle bar
and reciprocable. thereby, said. negdle having an
axial ‘boré for passing a thread through the
needle and terminating, in a lateral eye-forming
passage near the nsgdle. point. extension of. a loop
of the thread out. of said needle, and means
for. automatically, foreing. 9. fluid blast through
the bore and the passage of the needle to feed
the thread theretlrough at a speed which ex-
ceeds ‘the. speed. of movement of the needle so
as to form a loep. in the thread qutwardly of said
passage for taking by said loop taker, said means
comprising a pump including = stationary cyl-
inder, a piston reciprocable in the cylinder and
connected o, the upper end of the needle bar, and
mearnis connected to said piston to reciprocate the
same and the. rieedle bar, said needie bar having
an axial bore communicating at its upper end
with the cylinder. below. the piston and at its
lower end with the bore of the needle.

2. In a sewing maching having a loop taker,
the combination with a vertically reciprocable
needlé bar, a needle carried by the needle bar
and reciprocable thereby, said needle having an
axial bore for passing a thread through the
needle and terminating in a lateral eye-form-
ing passage near the heedle point for extension
of ‘a"loop-of. the thread out of the needle, and
means for automatically  forcing a fluid blast
through the bore and the passage of the needle
to feed the thread therethrough at a speed which
eXceeds the speed of movement of the needle so
as to form a loop in the thread outwardly of said
passage for taking by said loop taker, said means
comprising a pump including a stationary cyl-
inder, & piston reciprocable in the cylinder and
connected to the upper end of the needle bar,
and means connected to said piston to reciprocate
the same and the needle bar, said needle bar
having an axial bore communicating at its upper
end with the cylinder, below. the piston and at its
lower end with the bore of the needle, and a
lateral thread guide carried by the lower end of
the needlé bar for leading th,e thread mw the
bore of the needle.

3. In a sewing machine, a vertically reciprocat-~
ing hollow, needle bar, a hollow reedle carried
thereby. and reciprocating therewith and pro-
vided with an eye, and an air compressor com-

invention, what is
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municating with the interior of said bar to force
air under pressure through said bar and needle
to feed a thread through the needle and out of
said eye, said compressor including a piston con-
nected to said needle bar to reciprocate the same,
and operating means for reciprocating said pis-
ton.

4, In a sewing machine, a vertically reciprocat-
ing hollow needle bar, a hollow needle carried
thereby and reciprocating therewith and pro-
vided with an eye, an air compressor communi-
cating with the interior of said bar to force air
under pressure through said bar and needle to
feed a thread through the needle and out of said
eye, said compressor including a piston connected
to said needie bar to reciprocate the same, a
thread take-up mechanism, and a connection be-
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tween said take-up mechanism and said piston
for operating said piston in timed relation to op~
eration of said take-up mechanism.

5. The combination according to claim 3 in-
cluding a lateral thread guide carried by said bar
and leading into said needle for leading a thread
into the needle.
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