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UNITED STATES

PAaTENT OFFICE,

FRANCIS II. RICHARDS, OF HARTFORD, CONNECTICUT.

NEEDLE FOR SEWING-MACHINES.

SPECIFICATION forming part of Letters Patent o, 558,664, dated April 21,1898, .
Application filed June 10, 1895, Serial No. 552,196, (No model.)

To all whom it may concern:
Beitknown that I, FrRANCIS H. RI10HARDS,

a citizen of the United States, residing at

Hartford, in the county of Hartford and State
of Connecticut, have invented certain nesw
and . useful Improvements in Sewing- Ma-
chines, of which the following is a specifica-
tion.

This invention appertains to sewing-ma-
chines of that class having means for actu-
ating a reciprocatory needle and a revoluble
loop-taker, and relates more particularly to
improved means for effecting a peculiar ma-
nipulation of and for protecting the loop-
forming thread during the operation of sew-
ing.

The object of my present invention is,
primarily, to provide, in a sewing-machine of
the class specified, a revoluble loop-taker and
a_reciprocatory needle, constructed, com-
bined, and coacting to form, draw out, and
draw up successive loops without unneces-
sarily chafing the thread or subjecting the
same to injurious strains, and especially to
do this, first, by carrying the needle-thread
or running-thread through the fabric and
then Delow the fabric in a sinuous or spiral
path, to form a first loop having the hight
thereof at one side the perpendicular plane
of ‘and at right angles to the sewing-line;
second, carrying thisloop around toinclose a
second or lower thread; third, advancing the

forward or running end of this loop and car-

rying the same downward through the fabrie
and below said fabric in a sinuous path, to
form a second loop having its bight at one
side the perpendicular plane of and at right
angles to the sewing-line; fourth, carrying
the running end or forward portion of this
second loop to one side and out of the path
of movement of the rearward portion of said
loop; fifth, carrying one portion of said loop
upward and past the other portion of said
loop with a minimum frictional resistance,
and, sixth, drawing out this second loop, to
thereby take up the first loop and complete
the first stitch.

Another object of my invention is to furnish
a needle of improved construction adapted
for nse in connection with a revoluble multi-
hook loop-taker in sewing-machines of the

class specified, and having means whereby
the loop-forming portion of the running-
thread is engaged and is carried downward
through the fabric in a spiral path to form a
loop, and whereby said portion is practically
housed and protected during the operation of
forming the loop, and also having means for
holding oneend of the loop out of the path of
movement of the opposite end of said loop,
to prevent rubbing contact between the loop
ends when said ends pass each other in draw-
ing out the loop.

In the drawingsaccompanying and forming
part of this specification, Figure 1 is a front
elevation, partly in section, of a portion of the
operative mechanism of a sewing-machine
having a revoluble multihook loop - taker
and a reciprocatory needle-bar and embody-
ing my present improvements. Fig. 2 is a
rear view, on an exaggerated secale, of the
needle which constitutes one of the essential
features of my present invention. Fig. 8 is
a side view of said needle as seen from the
right hand, Fig. 2. Fig.4 isa cross-sectional
view of the needle, taken in dotted line ¢ a,
Fig. 2, and looking downward in said figure.
Fig. 5is a similar cross-sectional view of the
needle, taken in line b b, Fig. 2. Fig. 6 is a
similar cross-sectional view of the needle,
taken in dotted line c'c, Fig. 2. Fig. 71is a
similar cross-sectional view of the needle,
taken in dotted line d d, Fig. 2. Fig. 8 is a
similar cross-sectional view of the needle,
taken in dotted line e e, Fig. 2. T'ig. 9 is
an end view of the needle as seen from the
under side in Fig. 3. Fig. 101s a side eleva-
tion, on a relatively small scale, of that por-
tion of a sewing-machine mechanism which
directly controls the peculiar manipulation of
the thread in forming, drawing out, and draw-
ing up a loop during the operations of inaugu-
rating and completing a stitch. This figure
shows a revoluble multihook loop - taker, a
portion of my improved reciprocatory needle
on an exaggerated scale, a piece of fabric
being operated upon, a portion of the throat-
plate in dotted lines which supports the fab-
rie, and the upper and lower threads, said
figure being intended to illustrate the first
step or the first positions of the above-named
parts in the operation of forming a loop after
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one or more loops have been formed and drawn
up to complete one or more stitches. In this
figure, which illustrates what will be herein-
after termed the ¢“ first” position of the thread-
manipulating mechanism, theneedle is shown
with its eye just passing through the fabric
and as carrying the forward or drawing end of
the preceding loop through the fabric to form
the next succeeding loop, the preceding loop
being shown ashaving been carried aboutone-
half way around the loop-taker and as having
been fully drawn out and in position to be
taken up by the drawing end of said loop,
which constitutes the stitch-forming portion
of the next succeeding loop. TFig. 111is a sec-
tional rear view of a portion of the needle,
needle-thread, and fabric on an abnormally
large scale, as seen from the left hand, Fig.
12, and shows said needle and needle-thread
in the first positions thereof, illustrated in
Tig. 10, the looped portion of the thread being
brokenaway. [Fig. 12 isa sectional side view
of a portion of the needle, needle-thread, and
fabric on the same scale as and as seen from
theright-hand end in Fig. 11, said figure show-
ing the parts in the first position, illustrated
in Fig. 10, and also showing a portion of the
drawn-out loop. Fig. 13 is a sectional plan
view of the needle, needle-thread, and fabrie,
taken in dotted line 1 1, Fig. 11. Tig. 14isa
side view similar to Ifig. 10, and shows the
same parts in their “‘second” or slightly-ad-
vanced positions, the needle in this instance
having advanced the drawing end of the pre-
ceding loop a short distance through the fab-
rie. Tig. 15 is a sectional rear view similar
to Fig. 11, and shows the same parts in po-
sitions corresponding to the positions of like
parts illustrated in Wig. 14. Tig. 16 is a sec-
tional side elevation similar to Fig. 12, and
shows the same parts in positions correspond-
ing to positions of like parts illustrated in
Tig. 14. Fig. 17 is a sectional plan view of
the parts illustrated in IFig. 16, said section
being taken in dotted line 2 2, said Fig. 16.
Fig. 18 is a side view similar to Figs. 10 and
14, and shows the same parts in their ““third”
or further advanced positions, the needle in
this instance having completed its downward
stroke and having carried the drawing end of
the preceding loop in a sinuous path the re-
quired distance for forming the next succeed-
ingloop, with the bight thereof at one side the
perpendicular plane of the sewing-line. Fig.
19 is a rear view, similar to Figs. 11 and 15, and
shows the same parts in positions correspond-
ing to the positions of like parts illustrated
in Fig. 18. - I'ig. 20 is a side view similar to
Figs. 12 and 16, and shows the same parts in
positions corresponding to the positions of
like parts illustrated in Fig. 18. Ifig. 21l isa
sectional plan view of the parts illustrated in
Fig. 20, said section being taken in dotted
line 3 3, said Fig. 20. TFig. 22 is a side view,
similar to Figs. 10, 14, and 18, and shows the

. same parts in their ¢ fourth” positions, orin

the positions which they occupy upon the in-
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auguration of the upward stroke of theneedle,
the needle in this instance being shown as
having moved upward a short distance, and
a loop having been formed thereby and left
in position to be engaged by a hook of the
loop-taker, and the hook of the loop-taker be-
ing shown in the position it occupies just pre-
paratory to engaging said loop. Fig. 23 is a
rear view, similar to Figs. 11, 15, and 19, and
shows the same parts in positions correspond-
ing to the positions of like parts illustrated in
Fig. 22. Fig. 24 is a rear view, similar to Figs.
12, 16, and 20, and shows the same partsin po-
sitions corresponding to the positions of like
parts illustrated in Fig. 22. TFig. 25 is a sec-
tional plan view of the parts illustrated in
Fig. 24, said section being taken in dotted

line 4 4, said Fig. 24. TFig. 26 is a side view,.

similar to Figs. 10, 14, 18, and 22, and shows
the same parts in their ¢ fifth” positions, or
in the positions they occupy during the as-
cending movement of the needle and when
the newly-formed loop is engaged by a hook
of the loop-taker, and the inauguration of the
drawing up of the preceding loop is effected
by the partial drawing out of the running end
of said loop by the hook of the loop-taker.
Fig. 271s a sectional side view,similar to Iigs.
12, 16, 20, and 24, and shows the same parts,
together with a portion of the loop-taker, in
positions corresponding to the positions of
like parts illustrated in Fig. 26, said figure
showing a portion of the newly-made loop as
thrown into the threading-groove or protect-
ing-groove of the needle by the advancing
movement of the loop-taker and at one side
and out of the path of movement of the other
portion of said loop and in position to per-
mit the free passage of said loop portions
without relatively frictional contact. Fig. 28
is a front view showing the parts illustrated
in Fig. 27, as scen from the right hand in
said figure, and showing said parts in posi-
tions corresponding to the positions of like
parts illustrated in Fig. 26. Fig. 29 is a sec-
tional plan view of the partsillustrated in Fig.
27, said figure being taken in dotted line 5 5,
Fig.27. Tig. 30is a side view, similar to IFigs.
10, 14, 18, 22, and 26, showing the same parts
in their ““sixth” positions, or in the posi-
tions they oceupy during the ascending move-
ment of the needle, when the newly-formed
loop has been carried by the hook of the loop-
taker a short distance around said loop-taker
and when the preceding loop has been par-
tially drawn up and around the lower thread,
the two end portions of the newly-formed
loop in this instance being in the positions
they oceupy just preparatory to passing one
another. Fig. 81 is a side view similar to
Figs. 12, 16, 20, and 24, and shows the saine
parts in positions corresponding to the posi-
tions of like parts illustrated in Fig. 30. TFig.
32 is a front view similar to Fig. 28, and
shows the same parts, with the exception of
the loop-taker, in positions corresponding to
the positions of like parts illustrated in Fig.
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30. Fig. 33 is a sectional plan view of the
parts illustrated in Fig. 31, said section being
taken in dotted line 6 6, said Fig. 81. Fig. 34
is a side view similar to Figs. 10, 14, 18, 22,
26, and 30, showing the same parts in their
‘““seventh” positions, or in the positions they
occupy when the shuttle has further ad-
vanced and theneedle has been elevated suffi-
ciently to bring the two end portions of the
newly-formed loop into alinement and in po-
sition to pass each other. TFig. 35 is a side
view similar to Figs. 12, 16, 20, 24, and 31,
and shows the same parts in positions corre-
sponding to the positions of like parts illus-
tratedin Fig. 84. Tig. 86 is a front view simi-
lar to Fig. 32, and shows the same parts in po-
sitions corresponding to the positions of like
parts illustrated in Fig. 84. Fig. 37 is a sec-
tional plan view of the parts illustrated in
T'ig. 35, said section being taken in dotted line
77, Fig. 35. Tig. 88 illustrates in side view
the “eighth” orthenext succeeding advanced
positions of the parts shown in Figs. 10, 14,
18, 22, 26, 30, and 34, the needle in this in-
stance having passed in its ascending move-
ment through the fabric and out from juxta-
position with the newly-formed loop, said fig-
ure showing the opposite ends of the loop at
their passing positions, the new loop having
been carried farther around the loop-taker
and the preceding loop having been drawn
up correspondingly. Fig. 89 is a side view
similar to Figs. 31 and 35, showing the same
parts in positions corresponding to the posi-
tions of like parts illustrated in Fig. 38. "Fig.
40 is a front view similar to Figs. 32 and 36,
showing the same parts in positions corre-

-sponding to the positions of like parts illus-

trated in Fig. 38.  Fig. 41 is a sectional plan
view of the parts illustrated in Fig. 39, said
section being taken in dotted line 8 8, Fig. 39;
and Fig. 42 illustrates in side view the “ninth”
or next succeeding position of the parts shown
in Figs. 10, 14, 18, 22, 26, 30, 34, and 38, said
figure showing the positions of said parts
when the newly-formed loop is in its fully
drawn-out position and when the succeeding
loop has been drawn up taut around the lower
thread to complete a stitch, the needle in this
instance being on the descent.

Similar characters designate like parts in
all the figures of the drawings.

In the drawings only so much of the opera-
tive mechanism of the sewing-machine is
shown as is necessary to illustrate the ap-
plication and mode of operation of my im-
provements, the mechanism shown being only
that which is required for effecting the con-
cert of action of the shuttle and needle neces-
sary to the peculiar manipulation of the
needle-thread during the operation of sewing,
as will be hereinafter fully deseribed.

Briefly stated, the sewing-machine illus-
trated in the drawings comprises the frame-
work, (shown in dotted lines, Fig. 1, and des-
ignated by F, and which may be of any suit-

able construction for carrying the operative
mechanism of the machine;) a throat-plate 3
for supporting the fabric being stitched; a
vertically-reciprocating needle-bar N, carry-
ing the needle N’ at the lower end thereof; a
horizontally - disposed needle - bar - actuating
shaft D, journaled in suitable bearings in the

70

framework F, and operatively connected with -

the needle-bar; a revoluble multihook loop-
taker 8, peripherally supported at an inclina-
tion to the path of movement of and below
the needle-bar,preferably by means of periph-
erally-disposed track-rolls 27, carried by suit-
able studs or carriers connected with a bracket
constituting a part of the machine, (said track-
rollsand bracket being shown in dotted lines;)
a horizontally-disposed loop-taker-actuating
shaft D', the axis of which is inclined rela-
tively to the axis of the shuttle; a revoluble
driver I, carried by the shaft D’ in position
and adapted for engaging and rotating the
loop-taker; an intermediate or vertical shaft
D?, operatively connecting the needle-bar-
actuating shaft D and loop-taker-actuating
shaft D'; a train of gears E, operatively and
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directly connecting the intermediate shaft D?

and needle-bar-actuating shaft D; a train of
gears ', operatively and directly connecting
the intermediate shaft D? and the loop-taker-
actuating shaft D'; a feed-lever 51, pivotally
supported for vertical and horizontal oscilla-
tions, and carrying a feed-dog 50 at one end
thereof intermediate to the shuttle and needle-
bar; a feed-lever-actuating cam carried by
the intermediate shaft and in operative con-
nection with said feed-lever, and a presser-
foot 39, all of which elements, with the ex-
ception of the needle, which will be herein-

after described, may be substantially the

same as the like elements shown and described
in my prior application, Serial No. 531,931,
filed December 15, 1894, to which reference
may be had.

As a means for manipulating the thread in
the peculiar mannér hereinbefore noted to
form, draw out, and draw up the loop with-
out chafing or subjecting the thread to in-
jurious strains I have provided a revoluble
multihook loop-taker S,areciprocatory needle
N’ of peculiar construction, and means for
imparting to said loop-taker and needle com-
parative movements of predetermined veloci-
ties; and for the purposes of my present in-
vention I have shown the loop-taker and
needle so organized as to have comparative
movements of relatively-varying velocities,
the ratio of which is as two is to three.

My improved needle N, which may be of
any suitable size, is not only constructed to
positively earry the needle-thread or the draw-
ing end of a preceding loop, as the case may
be, through the fabric in a spiral path with-
out practically any motion of the needle-
thread through the eye of the needle, but is
also constructed to act in concert with the
loop-taker S at predetermined points in the
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rotation of said loop-taker or at a certain
stage in. the operation of drawing up a first
loop L and drawing out a second loop, as L/,

to cause the two ends of the second loop t0
freely pass each other with thé minimum

frictional resistanceé during the ascent of the |

neédle, as will Hé her emaftel more fully de-
seribed.

TFor the purposé of effecting theé peculiar
manipulation of the thread Wheleby the re-
sults hereinbefore set forth are attained the
needle N, which has the usual needle-eye 10,
and which also has the usual needle- thread

groove 12, extending from the needle-eye up- |

Wald in parallehsm with and at one side the
axis of the needle, has formed in the perlph-
ery thereof a spiral groove, (deswnated ina
general way by G,) which for convenience w111
be hereinafter termed the *traverse- -groove”

or “‘thread- carrymg” groove. This traverse-
groove G is herein shown extending from the
upper part of the needle-eye 10, at that side of
said éye opposite that into thh the needle-
thread groove 12 is merged, upward and
transversely of the needle in a spiral direc-
tion, as’ shown at 13, and terminates at its
upper end, preferably, in a relatively short
straight portlon 14 at the rearward side of

the needle and in substantial parallehsm with

the axis of the needle, and also in a vertical
plane relatively to the sewing-line §' of the
fabric. (Shown most clearly in Figs. 21 and

25.) This spiral traverse-groove G pos,1t1ve1y !

controls the movement and position of the
thread in its passage through the fabric and
during the operation of formmO‘ the loop.
The curvature and degree of splrahty of the
spiral groove G will of ‘course be proportion-
ate to the size and length of the needle and
to the length of its stroke relatively to the
fabric and to the loop-taker of the machine.
As will be seen by reference to the opera-
tive views 12, 13, 16, 17, 20, 21, 24, and 25,
which are a series of successive groups of
figuresillustrating successive positions of the
needlé N’ in forming a loop, the loop-forming
portion 20 of the thread, which portion in
these figures is shown as the drawing-thread
of the so-called *‘first” loop L, i engaged by
the walls 18 and 18' of the spiral traverse-
groove as the needle descends through the

fabric C, iscarried downward thereby through .
the fabric and in a path coinciding with a

spiral plane of said groove Wlthout any ma-
terial motion thloucrh the eye of the needle,
and is protected dmmfr said downward move-
ment by the walls of smd groove, which prac-
tically incase said drawmw thread, this por-
tion 20 of the thread d11r1n0' the formatlon

of the so-called ‘‘second” 100p L’ therefrom

lying between the outer edges of the walls of
the spiral groove and the axis of the needle,
so that said thread will meet with but little
1es1stance in passing through the fabrie, ow-

ing to the fact that a space is provided for
the movement of the thread within the bound-

ary-hnes of the perforation (designated by P)
made in the fabric by the needle, as will be

réadily understood by a comparison of the -

several figures referred to in this paragraph.
For the purpose of enlarging the perfora-
tion P just preceding the Wltthanno‘ or the
upward movement of the needle, to Furnish
space to accommodate and facilitate the free
movement of the opposite ends of theso-called
““second ” loop after the loop has been en-
gaged by the loop-taker and the needle is onits
return or upward movement, the needle N’
has, near the uppérend of the spiral portion13
of the groove & and between the upper and

‘lower ends of said groove and in juxtaposi-

tion to thestraight por’mon 14 of said groove,
an expandmmwedwe, (des10 nated ina n‘eneml
way by W,) which wedge is, for convenience,
shown as an enlar 0“emen’ls concentuc to the
axis of the needle, and having a conically-
tapered lower end, which merges into the
lower portion of sald needle,as Wlﬂbe readily
understood by reference to Figs. 2 and 3 of
the drawings.

The wedve or expander 15 is so located as
to enter and just pass through the fabrie
when the needle is in its lowest position, as
illustrated in Figs. 19 and 20 of the drawings,
and said wedge w111 in practice, have its full
working face 10 which constitutes the wedge
proper, in ahnement with the lower end of
the spiral groove, as shown in Fig. 3 of the
drawings, so that when the needle is with-
drawn there shall be a full space formed in
the fabric on the outer side of the needle,

“through which the thread may be 1ead11y

dl&Wﬂ This operation of withdrawing the
wedge 15 from the fabric takes place aftel
the needle has descended to its lowest posi-
tion, asshown in Fig. 20, and has been moved
throucrh a short dlstdnee of its upward stroke,
or to the position shown in Figs. 27, 28, and
29. This movement of the needle draws the
wedge, as before stated, out of the fabrie,
forms a perforation of relatlvely large area
in said fabric to provide a space for ’Dhe free
movement of the thread at the side of the
point of the needle, and at the same time
formsthe so-called ““ second,” loop which is at
this staoe in the opelatlon engaged by the
hook ¢ of the loop-taker 8, this 100p -taker
having, usually, three eqmdlstantly -disposed
penpheral hooks, which are designated by
¢, f',and ¢', respectively.

1t will be understood that the working face
15 of the wedge w might be concentric fo the
axis of the needle and extend over the front
face only of said needle.

In sewing by the peculiar method carried
out by the sewmw-machme mechanism herein
described the inner énd portion 21 of the new
or second loop L' or that portion of the loop
contiguous to that end of the loop which ex-

tends through the eye of the needle, which-

portion will, “for convenience, be hereinafter
referred to as the “needle side” of the loop,
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will, during the ascending movement of the
needle, be necessarily drawn under the oppo-

. site or outer end portion 20 of said loop, or

10

5

20

25

that portion of the loop contiguous to that
end of the loop which passes over from the
first loop L through the perforation P in the
fabrie, to form said second loop 1./, and which
““‘impinges” the fabric, which portion 20 will
be hereinafter referred toasthe *‘ fabric side”
of the loop. Consequently if means are not
provided for the protection of the needle side
21 of the loop during this operation said
needle side 21 will be tightly impinged be-
tween the outer face of the needle and the
fabrie side of said loop, said fabric side 20 of
the loop being forcibly drawn against the
needle side 21 of the loop, which would in
consequence subjectthe fabric side and nee-
dle side of the loop to relatively great fric-
tional resistance, thereby increasing the ten-
sile strain upon the thread, and, in practice,
frequently causing a breaking of said thread.

For the purpose of protecting the needle
side of the loop and the fabric side of the loop
against injurious frictional contact during
the operation of drawing the needle side 21
of the loop L upward and past the fabric side

20 of said loop the needle is provided at one
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side thereof with an inclined channel or
threadway 16, which extends from the needle-
eye 10 downward and sidewise to the front
face of said needle, and in a direction corre-
sponding to the plane of the needle side 21 of
the loop when said loop has been engaged by
and carried partly around the loop-taker——
that is, when said loop has arrived at the po-
sition illustrated in Figs. 27, 81, and 35. This
inclined channel or threadway 16 is made of
suitable depth and proportion for receiving
and for practically incasing the needle side
21 of the loop I/, which is in juxtaposition to
the eye of the needle, and for protecting that
portion 21 as the same is drawn upward past
the fabric side 20 of said loop during the up-
ward stiroke of the needle, so that the portion
20, in passing downward over the needle-eye,
as the loop L' is drawn out by the loop-taker,
isnot obstructed by the portion 21, which lies
in the channel 16 of the needle, as most clearly
illustrated in Figs. 27, 31, and 85, but, on the
contrary, rides over the needle side 21 of the
loop upon the outside face of the needle with-
out injurious contact with said needle side 21
of said loop. +

As will be understood by a comparison of
the figures above referred to, this peculiar
manipulation of theneedle-side portion 21 and
fabric-side portion 20 of the loop is directly
dependent upon a concert of action for a
definite length of time between the revolving
loop-taker S and the reciprocating needle N”,
as the drawing up of the so-called ““ first” loop
L, the drawing out of the so-called ‘‘second”
loop I’, and the peculiar manipulation of the
two portions 20 and 21 of the so-called “gec-
ond” loop relatively to each other to. facili-

tate the passage of one portion by the other
portion- without injurious frictional resist-
ance are due to the conjoint action of the
loop-taker and the needle.

As will be understood by a comparison of
Figs. 22 to 41, inclusive, of the drawings, the
cooperation of the loop-taker S and the needle
N’ takes place in the following manner: Dur-
ing the ascending movement of the needle,
and when the needle has reached the position
relatively to the loop-taker illustrated in Fig.
22, the hook ¢’ engages the bight of the loop
which has been formed and carries the bight
of said loop downward and forward from the
position shownin Fig. 22 to the position shown
in Fig. 27. At this point in the advancing
movement of the hook e’ the loop is, owing to
the intersecting relation between the path of
movement of the needle and the path of move-
ment of the loop-taker, carried inward rela-
tively to the path of movement of the needle,
which forces the needle-side portion 21 of the
loop into the channel or threadway 16 of said
needle and out of the path of movement of
the fabric-side portion 20 of said loop. A con-
tinued upward movement of the needle from
the position shown in Fig. 27 to the position
shown in Fig. 89 and a continued advancing
movement of the hook e’ from the position
shown in Fig. 26 to the position shown in Fig.
38 ‘carries these two portions 20 and 21 past
each other with a minimum frictional resist-
ance and without the locking of one portion

- of the loop from the other.

In practice the loop-taker § will be sup-
ported so that the path of movement of the
hooks thereof will intersect the path of move-

-ment of the needle, as before stated, and the

needle N’ will be fixed in the needle-bar with
the threadway 16 at the outer side of said
needle and adjoining the inner face of a loop-
engaging hook when said hook is in a posi-
tion to engage a loop of the needle-thread.
Thus it will be seen that during the rotation
of a hook from the position shown in Fig. 32
to the position shown in Fig. 42 the bight of
the loop will be carried downward by the
hook, and simultaneously carried sidewise
from a point at the outer side to a point at
the inner side of the path of movement of
the needle. This necessarily causes the nee-
dle-side portion 21 of the loop to be carried
laterally into the threadway 16 of the needle,
which at this period in the advancing of the
hook is in position for receiving said needle-
side portion 21 of said loop. :

Having thus described my invention, I
claim-—

1. In a sewing-machine, a loop-forming
mechanism comprehending a reciprocatory
eye-pointed needle having an expanding-
wedge; combined with loop-taker meehanism
comprehending a revoluble loop-taker having
a peripheral loop-engaging hook; and needle
and loop-taker actuating mechanism for ef-
fecting a downward passage of the needle-
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wedge into, and an upward passage of the
needle-wedge out of, the fabric, immediately
preceding the engagement of the loop of the
needle-thread by the hook of the loop-taker,
and timed to effect an engagement of the hook
of the loop-taker with the loop immediately
suceeeding the withdrawal of the wedge from
the fabric, whereby the needle-opening in the
fabricis expanded immediately preceding the
drawing out of the loop by the loop-taker,
and the free movement of the needle-thread
is facilitated.

2. Inasewing-machine, loop-forming mech-
anism comprehending a reciprocatory eye-
pointed needle having a traverse-groove ex-
tending upward from the eye of the needle in
a spiral path, and adapted, during the descent
of the needle, for receiving and carrying the
fabric side of the needle-thread laterally of
the sewing-line and downward in a spiral path
through the fabric to inaugurate the forma-
tion of the loop; also having a thread-receiv-
ing channel at one side thereof which extends
downward from the needle-eye in an inclined
path, and is adapted for receiving and hold-
ing the needle side of the loop out of the path
of movement of the fabric side of said loop
during the ascent of the needle; and also
having a laterally-projecting wedge located
between the upper and lower ends of the
traverse-groove, and adapted for expanding
the needle-opening in the fabric during the
descent of the needle; in combination with

codperating loop-taker mechanism compre-

hending a revoluble loop -taker supported
with the plane of its periphery intersecting
the path of movement of the needle, and hav-
ing a hook for engaging the loop, and for so
carrying the same laterally of the path of
movement of the needle as to draw the nee-
dle side of said loop out of the path of move-
ment of the fabric side of said loop and into
the thread-receiving channel of the needle,
while the needle-eye is below the fabric side
of the loop; and needle and loop-taker actu-
ating mechanism for effecting such timing in
the relative movements of the needle and
loop-taker as to carry the wedge portion of
the needle into and out of the fabric imme-
diately preceding the engagement of the loop
by the hook of the loop-taker, and so as to
effect an engagement of said hook with the
loop immediately succeeding the withdrawal
of the wedge from the fabric and immediately
after the needle side of theloop has been car-
ried into the thread-receiving channel, where-
by the needle - opening in the fabric is ex-
panded immediately preceding the drawing
out of the loop by the loop-taker, to facilitate
the free drawing-out movement of the needle-
thread, and the needle side of the loopis pro-
tected during the ascent of the needle.

3. Inasewing-machine,loop-forming mech-
anism comprehending a reciprocatory eye-
pointed needle having a traverse-groove ex-
tending npward from the eye of the needle in
a spiral path, and adapted, during the de-

scent of the needle through the fabrie, for re-
ceiving and carrying the needle-thread later-
ally of the sewing-line and downward in a
spiral path through the fabric, and also hav-
ing a thread-receiving channel at one side
thereof, which extends downward from the
needle-eye in an inclined path, and isadapted
for receiving and holding the needle side of
the loop out of the path of movement of the
fabric side of said loop; in combination with
cobperating loop - taker mechanism compre-
hending a revoluble loop-taker supported
with its periphery in a plane intersecting the
path of movement of the needle, and having
means for engaging the loop, and for so car-
rying the same laterally of the path of move-
ment of the needle, as to draw the needle
side of said loop out of the path of movement
of the outer portion of said loop, and into the
thread-receiving channel of the needle, while
the needle-eye is below the fabric side of the
loop, whereby said needle side of the loop is
carried upward past the fabric side of said
loop, substantially as deseribed, and for the
purpose set forth.

4. A sewing-machine needle having an eye
therethrough; a needle-thread grooveformed
in one face of the needle and extending up-
ward from one end of the needle-eye in sub-
stantial parallelism with the axis of the nee-
dle; a traverse-groove formed in the periph-
ery of the needle, and extending upward
from the opposite end of said needle-eye in a
spiral path; and a thread-receiving channel
extending downward from the needle-eye in
an inclined path, substantially as described.

5. Asewing-machine needlehavinga trans-
verse eye therethrough; a traverse-groove
communicating with and extending upward
from said eye in a spiral path; and an in-
clined channel in communication with said
eye, and extending downward and sidewise
therefrom, substantially as deseribed, and for
the purpose set forth.

6. An eye-pointed sewing-machine needle
having a traverse-groove in communication
with, and extending upward from, the eye.of
the néedle in a spiral path; and also havinga
laterally-projecting wedge located bebween
the upper and lower ends of the traverse-
groove, and having its working face above,
and in alinement with, the lower end of the
traverse-groove, substantially as described,
and for the purpose set forth.

7. Asewing-machineneedlehaving atrans-
verse eye therethrough; a mneedle - thread
groove in communieation with, and extend-
ing upward from, one end of the eye in sub-
stantial parallelism with the axis of the nee-
dle; a traverse -groove in communication
with, and extending upward from, the oppo-
site end of said eye in aspiral path; a groove
communicating with and extending down-
ward from the eye of the needle in an inclined
path; and a wedge located above, and with
its working face in alinement with, the lower
end of the traverse-groove, and extending
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laterally beyond the side walls of the lower
end of said groove, substantially as deseribed,
and for the purpose set forth. v

8. Asewing-machineneedlehaving atrans-
, verse eye therethrough, a traverse - groove
communicating with, and extending upward
from, said eye in a spiral path; an inclined
channel in communication with said eye, and

extending downward and sidewise therefrom;

and a laterally-projecting wedge located be- 1o

tween the. downwardly -extending channel

and the upper end of the traverse-groove.
FRANCIS H. RICHARDS.

Witnesses: _ ‘
FrEeD. J. DOLE,
S. W. Ports.




