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has for a primary object to provide a loop-taker mech-
anism having improved thread-handling characteristics.

It is a further object of the present invention to pro-
vide an improved loop-taker mechanism which is quieter
and more vibration-free in operation, in which the wear
has been substantially reduced, and which efficiently per-
forms its intended function.

Having in mind the above and other objects that will
be evident from an understanding of this disclosure, the
invention comprises the devices, combinations and ar-
rangements of parts as illustrated in a preferred embodi-
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Therefore, if it is desired to operate the machine at
higher speeds, it is necessary to use a take-up other than
a cam take-up, such as one of the link-type, but in so
doing, a portion of the thread-handling characteristics
are sacrificed, which of course, adversely affects the quality
of the stitching,

In accordance with the above, there has been prov1ded
by the present invention a supplemental means incor-
porated in the improved loop-taker which will effect a
thread-controlling action in conjunction with the take—up
and thus aid to approximate more closely the precise
thread requirements of the system and improve the stitch-
ing quality. In this manner it is possible to obtain in
a machine having a link' take-up, stitching of a quality
comparable to that of machines having a cam take-up, the

‘former of which machines is adapted to be operated at

hlgher speeds than the latter and without the objectlonable
noise, vibration and wear of the latter.

As illustrated in the drawings, the present invention is
embodied in a sewing machine having a bed 1 including

- a bed-plate 2, a standard 3 rising from one end of the bed

25

ment of the invention which is hereinafter set forth in

such detail as to enable those skilled in the art readily
to understand the function, operation, construction and
advantages of it when read in conjunction with the ac-
companying drawings in which:

Fig. 1 is a longitudinal vertical section view of a ma-
chine embodymg the present invention.

Fig. 2 is a head end elevation view of the machme il-
lustrated in Fig. 1 with the face-plate removed to illustrate
the underlying mechanism.

Fig. 3 is a bottom plan view of the bed of the ma-
chine illustrated in Fig. 1 with the bottom cover-plate re-
moved.

Fig. 4 is a detail view illustrating in top plan the shuttle
carrier per se of the machine illustrated in Fig. 1.

Fig. 5 is a fragmentary detail view in perspective and

The present invention relates to sewing machines and
on an enlarged scale at the inner portion of the upper
end of the shuttle carrier per se, with the cap in open
position to show the underlying construction,

Fig. 6 is a front elevation view of the shuttle carrier
of Fig. 4 with the cap in open position.

Fig, 7 is a fragmentary sectional view taken substan-
tially on the line 7—7 of Fig. 6.

Figs. 8, 9, and 10 are fragmentary detail views of the
stitching mechanism of the machine {llustrated in Fig, 1,
showing the parts in different positions in the stitching
cycle to illustrate the operation of the improved mech-
anism constructed in accordance with the present inven-
tion.

In sewing machines having a cam-type take-up, the
thread-handling characteristics can, by so designing the
cam, be precisely controlled to provide an optimum of
thread as required by the needle and the loop-taker at
the various points in the stitching cycle. However, a cam
take-up is inherently noisy and generates forces which
produce undesirable vibrations and tend to destroy the
various elements of the machine as well as increase wear.
For this reason, a machine employing a cam take-up is
necessarily limited to relatively slow operating speeds and
even at lower speeds is relatively noisy and vibrates ob-
jectionably. To reduce vibration and noise, and thus to

adapt the machine for higher speeds, a link take-up may -

be used. However, with a link take-up, the same pre-
cise degree of thread control cannot be obtained since
the action of the links can be made only to approximate
the thread requirements of the stitching mechanism.
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and a bracket-arm 4 terminating in a head 5, which
bracket-arm extends from the upper portion of the stand-
ard 3 and overhangs the bed 1. The upper portion of
the bracket-arm 4 is closed by a cover-plate 6 held in
place by screws 7, which cover-plate 6 includes an exten-
sion 8 projecting forwardly of the machine and overhang-
ing a light bulb 9 to form a shield for the same, as illus-
trated in Fig. 2. The open end of the head 5 is normally
closed by a face-plate 10 pivotally mounted upon the
head 5.

The bed 1 includes a front wall 11, a rear wall 12, a
standard-end wall 13, and a head-end wall 14 al} depend-
ing from the bed-plate 2, the head-end wall 14 extending
only a portion of the distance between the front and rear
walls 11 and 12 as best illustrated in Fig. 2, to provide
clearance for elements of the bed mechanism. A bed
cover-plate 15 is provided which is normally secured in
place by a thumb-screw 16 threaded on a post 17 depend-
ing from the bed-plate 1. Rubber feet 18 are provided
at both ends of each of the front and rear walls 11 and
12 upon which the machine normally rests when in opera-
tive position.

The machine is driven by an electric motor 19 carried
by a bracket 26 that is, in turn, fixed to the frame of the
machine. The motor 19 includes a shaft 21 carrying a
worm 22 that meshes with a worm gear 23 fixed to a main
shaft 24 journaled longitudinally of the bracket-arm 4
as in bearings 25 and 26. The usual hand-wheel 24q is
fized to the standard end of the shaft 24. A socket 27
is provided which is electrically connected to the light
bulb 9 and the motor 19 (connections not shown) and
which is adapted to be connected to a source of power.

Vertically journaled for longitudinal reciprocation with-
in the head 5 is the usual presser-bar 28 carrying a presser-
foot 29 at its lower end and biased downwardly by the
spring 30, which presser-bar can be raised by a hand-
lifter lever 31 that includes a cam surface 32 adapted to
engage and raise a lug 33 fixed to the presser-bar 28.
In the usual manner, upon raising the presser-bar 28,
the lug 33 engages one arm of a bell-crank lever 34, the
other arm of which contacts a tension-release plunger 35
of a needle thread tension device 3§ carried at the front
of the head 5.

A needle-bar 37 carrying a needle 38 at its lower end
is journaled vertically in the head 5. Longitudinal re-
ciprocation is imparted to the needle-bar 37 by a link
39 pivoted at one end to a collar 49 fixed to the needie-
bar and pivoted at the other end to a crank-pin 41 carried.
by an arm 42 fixed to a second crank-pin 43 that is, in
turn, carried by a counterbalanced crank 44 secured to
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the end of the main-shaft 24. There is employed a link-
type take-up comprising a take-up lever 45 pivoted at one
end to the crank-pin 43 and provided with the usual
thread-eye 46 at the other end, and an anchor-link 47
pivoted at one end to the head 5 by a pivot-stud 48 and
pivoted at the other end to the lever 45 at an intermediate
point thereof, as at 49.

Adjacent the point of stitch formation, the bed-plate 2
is provided with a throat-plate 50, sece Fig. 3, and a slide-
plate 51. 'The work is fed past the stitching mechanism
by a feeding mechanism including feed-dogs 52 that ex-
tend through appropriate slois in the throat-plate 5¢ and
into cooperation with the presser-foot 29. The feed-dogs
are mounted upon a feed-bar 53 pivoted at one end to an
oscillating feed-advance rocker 54 carried by a feed-ad-
vance shaft 558 journaled longitudinally of the bed 1 as by
cone-shaped end bearings 56 carried by lugs 57 depend-
ing from the bed-plate 2. Variable osciilation is imparted
to the shaft 55 through a pitman 58 connected at one end
to a crank-arm 59 integral with the shaft, which pitman
extends upwardly through the standard 3 to where 2 fork
60 formed upon the opposite end thereof embraces a
counterbalanced eccentric 61. At a point intermediate
its ends, the pitman 5§ carries a slide 62 that cocperates
with a slot 63 in a conventional manually adjustable
block 64 pivoted to the frame, by means of which block
the oscillation imparted to the pitman 58 by the eccentric
61 upon rotation of the main shaft 24 is converted to
variable reciprocation of the same, which in turn, im-
parts oscillation to the crank-arm 59 and shaft 55.

At its other end the feed-bar 53 is provided with a fork
65 that receives a crank-pin 66 carried by an arm 67
fixed to a two-part feed-lift shaft 68 journaled longitudi-
nally of the bed 1 as by cone-shaped end bearings 69 se-
cured in lugs 70 depending from the bed-plate 2. Oscil-
lation is imparted to the feed-lift shaft 68 through a de-
tachable connection that is fully described in the copend-
ing patent application of R. E. Johnson et al., Serial No.
360,562 filed June 9, 1933, now Patent No. 2,718,202,
dated September 20, 1955. Briefly this connection com-
prises a lateral arm 71 of a sleeve fixed to the shaft 68
and apertured to slidably receive a coupling pin 72 that
is slidably carried by a block 73 loosely journaled on the
shaft 68. The coupling pin 72 may be retracted by rota-
tion of a conveniently accessible lever 74 fixed tc a verti-
cally journaled rod 75 that carries a crank-pin 76 at its
lower end, which pin 76 rides in a slot 77 integral with
the coupling 72 and thus retracts. the same upon rotation
of the rod 75.

The block 73 includes a fork 78 which embraces an
eccentric 79 on a countershaft 8¢ that is journaled lon-
gitudinally of the bed 1 as by cone-shaped end bearings
81 fixed in lugs 82 depending from the bed-plate 2. The
countershaft 80 may be oscillated by a pitman 83 that is
pivoted at its lower end to a crank arm $4 integral with
the countershaft and at its upper end is connected to a
crank-section 85 formed in the main shaft 24. Thus,
upon rotation of the main shaft 24, oscillation is imparted
to the countershaft 80 by the pitman 83 and crank-arm
84, which effects oscillation of the block 73 through the
eccentric 79 and fork 78. The block 73 may be selective-
ly coupled to the feed-lift shaft 68 by the coupling pin 72
whereby the oscillation of the block 73 may be imparted
to the feed-lift shaft 68.

The lower stitching mechanism comprises a shuttle
housing 86 that is secured to the head-end wall 14 of the
bed. 1, as by screws 87 passing through apertures 88 in
the housing, see Fig. 6. To facilitate proper orientation
of the housing 86 there is provided a rib 89 on the rear
face thereof that mates with grooves %9 formed in the
face of the wall 14. The opposite face of the housing 86,
is machined to form a discontinuous circular raceway
including an inner side wall 91 and a bottom wall 92.
The outer side wall 93 of the raceway is formed as a ma-
chined boss carried by a hinged shuttle cap 94 that is
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pivoted to the housing 86 in a manner more clearly evi-
dent in Fig. 7. This hinge comprises a slide 95 fitted
through an aperture in the housing 86, which aperture
includes a cylindrical section 96 formed centrally of and
for a portion of the length of a rectangular section 97 di-
mensioned to receive the slide. The slide 95 is provided
with a slot 98 to receive a spring 99 that abuts at one end
against the end of the slot 98 and at the other end against
the shoulder between the cylindrical and rectangular sec-
tions of the aperture. The shuttle cap 94 is apertured to
receive a hinge pin 100 that extends through a reduced
end portion 101 of the slot 98. By the above hinge struc-
ture, not only can the shuttle cap 94 by swung to in-
operative position but it and the cuter side wall 93 of the
raceway are resiliently urged into operative position.

The shuttle cap is maintained in operative position by
a pair of clips 102 formed from spring metal and sub-
stantially into U-shape and pivoted to the housing 86 by
screws 103 which pass through the base of both legs there-
of. The one leg 104 of the U-shaped clips is substantial-
ly longer than the other to overlie the shuttle cap 94 and
resiliently bias it toward the housing 86. There are also
provided thumb-pieces 185 for rotating the same, and
stops 106 which engage the shuttle cap 24 to limit rota-
tion of the clips. To insure that the cap 94 will be seated
properly with respect to the housing 86, and that the outer
side wall 93 of the raceway carried by the former will
cooperate with the raceway walls of the latter, there are
provided a pair of pins 187 carried by the cap 94 that are
received within recesses 185 on the housing 89, see Fig. 6.

Seated within the raceway defined by the surfaces 91
and 92 of the housing 86 and the surface 93 of the cap 94
is the bearing rib 109 of a conventional oscillating shuttle
119. The shuttle 118 carries the usual bobbin case 111
which is restrained against motion with the shuttle by an
arm 112, the end of which is received within a notch 113
in the shuttle cap 94. Oscillation is imparted to the
shuttle 110 by a shuttle driver 114 carried upon the end
of a shuttle-shaft 115 that is journaled longitudinally of
the bed 1 as in bearing lugs 116 depending from the bed-
plate 2. At its opposite end, the shaft 115 is provided
with an arm 117 that carries a slide-block 1%8 at the end
thereof on a crank-pin 119, The slide-block 118 is fitied
between the opposed tines of a fork 120 integral with
the countershaft 89, whereby oscillation is imparted to
the shaft 115 upon oscillation of the countershaft 89.

Secured to the upper pertion of the shuttle housing 86
as by screws 121 is a bridge-piece 122 having a needle-
aperture 123 bounded by opposed thread-controlling side-
edges 123a and 123p, Figs. 4 and 5. With reference to
Fig. 4, it will be seen that the aperture 123 is transversely
elongated in the direction of the side-edges 1234 and
123b and that the side-edges are joined at each end to
define a closed slot having a continuous edge completely
around the same. However, it would be equaliy satis-
factory if the side-edges were joined to define a continuous
U-shaped edge only at the end remote from the shuttle
housing &6-and the point where the needle 38 penetrates
the bridge-piece or, in other words, adjacent the cap 94.
The opposite end of the aperture 123 may be closed by
the shuttle housing 86. The function of the side-edges is
primarily to perform a controlling acticn upen the needle-
thread passing through the aperture. With reference to
Figs. 8-10, during operation of the machine the needle
38 comes down to initiate a stitch-forming cycle. Upon
penetrating the work W and passing through the needle-
aperture in the throat-plate 58, it passes through' the
aperture 123 in the shuttle bridge-piece 122 and down ad-
jacent the path of travel of the loop-seizing point or beak
124 of the shuttle 11¢. After reaching its lowermost
point of downward motion, the needle is raised and in
the usual manner casts 2 loop of the needle-thread Tn
into the path of travel of the shuttle beak 124. At this
time the shuttle is rotating under the action of the shuttle
driver 114 with the beak advancing toward loop-seizing
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position, or in the direction of arrow A in Fig. 8. The
beak 124 passes very close to the needle 38 and enters
the loop in the needle-thread Tn. As the beak 124 con-
tinues to advance in the direction of the arrow A the
loop of thread thereon is forced back on the beak of the
shuttle, which position in the cycle is illustrated in Fig. 8.
It will be noted that the needle-thread Tn at this point
in the cycle extends downwardly substantially vertically
from the needle-aperture in the throat-plate 50 to the
aperture 123 in the bridge-piece 122 and then at a com-
paratively large angle about the side-edge 1234 toward
and around the beak of the shuttle. Thus, since the
thread is at an angle to the beak of the shuttle, it will be
more rapidly urged backwardiy upon the beak into its
normal position which motion effects the usunal loop-
spreading,

A further advantage of the closed needle-aperture is
that at loop-seizure the thread is angled from the work,
about the side-edge 1234 of the aperture 123 to the beak
of the shuttle. This angled thread path, in comparison
with the normal shorter straight path from the work to
the beak of the shuttle, effects a take-up action upon the
thread, which action is equal to the difference between the
length of the straight thread path as heretofore used and
that of the present angled thread path. It will be re-
called that it is an inherent characteristic of a link take-
up that the amount of thread available at this portion of
the cycle exceeds the thread requirements of the stitch-
ing mechanism, which fact adds significance to this take-up
action.

The thread-controlling acticn of the side-edges of the
needle-aperture 123 continues throughout the stitch-form-
ing cycle, as illustrated in Fig. 9 in which the shuttle
is in an intermediate point in the stitching cycle and
still rotating in the direction of the arrow A. In the cus-
tomary manner, upon reaching cast-off position, the
needle-thread slides off the shuttle and completes its
travel about the bobbin-case 111, as the take-up begins
to draw thread from the system. A relatively short
amount of time is allotted to that portion of the cycle
between cast-off and the time the stitch is set in the work.
During this interval, the take-up must perform its com-
plete action including the withdrawal of the needle-
thread from the shuttle through the opening that ap-
pears between the heel 125 of the shuttle and the adja-
cent end of the shuttle-driver as the shuttle-driver is
reversed from rotating the shuttle in the direction of
stitch-formation to rotating the same in its return motion.
This withdrawal of the needle-thread from the shuttle
at precisely the time that the opening appears between
the heel of the shuttle and the shuttle-driver, and before
the shuttle has been driven in the return direction, in-
dicated by the arrow B, sufficient for the rib 109 of the
shuttle to enter the raceway in the casing and thus lock
the thread against withdrawal, is one of the most critical
portions of the cycle. However, in a machine employing
a link-type take-up, the thread in the system at that point
immediately preceding reversal of the shuttle can only be
made to approximate the optimum which is determined
by that amount which would be required so that any
further action of the take-up would tend to draw the loop
of needle-thread out of the shuttle. In the present de-
vice, the use of the thread aperture 123 in the bridge-
piece 122 again produces a thread-controlling action since
the thread is angled from the work through the thread
aperture 123 about the side-edge 123bh and to the loop
within the shuttle as seen in Fig. 10, at which time the
shuttle driver 114 is acting to rotate the shuttle 110 in the
direction of the arrow B. This angle in the thread lead
acts to take up a certain amount of slack thread which
brings the amount of thread in the loop to approximately
the optimum.

From the above, it will be seen that the side-edges 1234
and 1235 of the thread aperture 123 in the bridge-piece
122 not only effect a thread-controlling action at both

15

20

30

60

75

the time of loop seizure and at the time the loop is with-
drawn from the shuttle, but also aid loop-spreading, and
act to confine the thread throughout the stitching cycle.
In addition, it will be seen that the closed aperture mini-
mizes the possibility that dirt and other foreign matter
might fall into the shuttle.

Referring to Figs. 5 and 6 in particular, the raceway
for the oscillating shuttle which, as hereinbefore pointed
out, comprises the side-wall 91 and bottom wall 92
formed in the housing 86 and the side wall 93 formed
on the shuttle cap 94, is formed to provide an increased
bearing surface over similar devices heretofore provided.
To accomplish this, the side wall 91 is angled toward
the bottom wall 92 as at 126 and the bottom wall 92
is angled toward the side wall 91 as at 127. Thus, there
is formed a contacting pcint 128 that initially receives
the beak 124 of the shuttle as it passes the opening in
the raceway. This constiuction produces an increased
bearing surface over devices as heretofore provided with-
out encroachment upon the clearance required for the
needle-thread particularly during loop-spreading. In ad-
dition it will be noted that, with the use of an angled
thread lead to the beak of the shuttle which more rapidly
forces the needle-thread loop back on the beak of the
shuttie and thus decreases the angular travel of the shuttle
required to perform this function, the possibility that the
thread will not be properly located back on the shuttle
beak as it again enters the raceway is substantially reduced
even though the bearing surface has been increased.
Of course, the increased bearing surface provides
smoother and quieter operation and the provision of the
point 128 for initial contact with the shuttle reduces the
possibility of collision and also reduces shock to the
shuttle. As best seen in Figs. 7 and 8, the side-edges
and the end of the rib 189 at the heel 125 are beveled
to provide 2 smoother contact between the same and the
end of the raceway opposite the angled point 128, at
which end the side wall 1 and bottom wall 92 are formed
at substantially a right angle as seen in Fig. 5. As will
be evident, the heel 125 is the point of initial contact
between this end of the raceway and the shuttle upon
return motion of the shuttle.

The increased bearing surface provided by the angled
portions 126 and 127 of the side wall 91 and bottom
wall 92, also acts to hold the shuttle more firmly with
its rib 109 in the raceway. It will be evident that, at that
portion of the cycle during which the loop in the needle-
thread is being withdrawn from the shuttle, the shuttle-
driver which is urging the shuttle to rotate in the direc-
tion of arrow B is inherently tending to urge the shuttle
out of the raceway through the gap therein. Thus, since
the bridge-piece 122 completely spans the thread-clear-
ance gap in the raceway, the increased bearing surface,
which more securely confines the shuttle to the raceway,
tends to preclude the possibility of having the thread
pinched and held by the shuttle against the bridge-piece
by reducing the possibility that the shuttle might leave
ifs raceway.

Numerous alterations of the structure herein disclosed
will suggest themselves to those skilled in the art. How-
ever, it is to be understood that the present disclosure
relates to a preferred embodiment of my invention which
is for purposes of illustration only and not to be con-
strued as a limitation of the invention. All such modi-
fications which do not depart from the spirit of the in-
vention are intended to be included within the scope of
the appended claims. :

Having thus set forth the nature of the invention, what
I claim herein is:

1. In a sewing machine having a frame including a
bed and a head overhanging the bed, cooperating stitch-
forming mechanism carried by said frame comprising an
oscillating shuttle journaled in said bed and a reciproca-
tory needle carried by said head, a link take-up carried
by said frame, a work-supporting surface on said bed
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having an opening through which said needle passes upon
rec1procat10*1 thereof, and an element disposed between

nd in spaced relation to said work-supporting surface
and said shuttle, said element being provided with a
relatively narrow elongated aperture located within the
body of said element and defined by thread-conﬁmng
side edges between which said needle passes upon recipro-
cation thereof, said aperture having opposed thread-
confining side edges arranged parallel to the axis of
oscillation of said shuttle.

2. In a sewing machine having a frame including a
bed and a head overhanging the bed, cooperating stitch-
forming mechanism carried by said frame comprising an
oscillating shuttle journaled in said bed and a reciproca-
tory needle carried by said head and provided with a
needle-thread, a loop-seizing beak formed on said
shuttle, a link take-up carried by said frame and con-
structed and arranged to perform a take-up action on the
nsedle-thread, a work-supporting surface on said bed
having an opening through which said needle passes
upon reciprocation thereof, and an element disposed be-
tween and in spaced relation to said work-supporting
surface and said shuttle, said element being provided with
an aperture located within the body of said element and
defined by opposed thread-confining side-edges between
which said needle passes upon reciprocation thereof, said
loop-seizing beak being constructed and arranged to pass
closely adjacent to the path of reciprocation of said
needle and to enter a loop formed in the needle-thread
during oscillation of said shuttle in stitch-formation, said
loop being ferced backwardly upen said beak and being
spread about said beak as said shuttle is advanced, and
the side-edges of the aperture in said element between
which the needle-thread passes serving to confine the
needle-thread to an angled path from the opening in the
work-supporting surface, through the aperture in said
element, and to the loop zbout said beak as a lcop of
needle-thread is being szized, and to confine the thread
to a similar angled path as the loop is withdrawn from
the shuttle.

3. A shuttle mechanism for a sewing machine com-
prising a housing having a discontinuous circular raceway
with a gap therein, a shuttle having a peripheral bearing
rib journaled in said raceway for oscillation of said shuttle
relative to said housing, the leading end of said bearing
ib being transversely inclined to form a loop-seizing
beak adjacent to one of the side-edges thereof, a bridge-
piece secured to said housing and spanning the gap in the
raceway in spaced relation to the path of travel of said
bearing rib across said gap, said bridge-piece having a
relatively narrow elongated needle-aperture formed
therein, said needle-aperture being spaced from the side
edges of said bridge-piece and being defined by a pair of
parallel opposed thread-confining side-edges arranged
perpendicular to and extending transversely across said
raceway.

4. A shuttle mechanism for a sewing machine com-
prising a housing having a discontinuous circular race-
way with a gap therein, a shuitle having a periphsral
bearing rib journaled in said racewav for osciilation of
said shuttle relative to said housing, the leading end of
said bearing rib being transversely inclined to form a
loop-seizing beak adjacent to one of the side-edges there-
of, a bridge-piece secured to the housing and spanning
the gap in the raceway in spaced relaticn to the path
of travel of said bearing rib across said gap, said bridge-
piece having a relatively narrow elongated needie-aper-
ture formed therein, said nsedle-aperture being defined
by a pair of parallel opposed thread-confining side-edges
arranged perpendicular to and extending transversely
across the planes defined by the side walls of said race-
way, said side-edges being joined to define a continuous
U-shaped edge at the end remote from said lcop-seizing
beak.

5. A shuttle mechanism for a sewing machine com-
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prising a housing having an open-sided discontinuous: cir-
cular raceway with a gap therein and including a bottom
wall and a side wall, a displaceable shuttle-cap: mcludmg
a raceway side-wall ccoperating with said housing to
close the open side of the raceway, a shuttle having a
peripheral bearing rib journaled in -said raceway for
oscillation of said shuttle relative to said housing, the
leading end of said bearing rib being transversely inclined
to form a loop-seizing beak adjacent to one of the side-
edges thereof, the end of the raceway that initially re-
ceives said loop-seizing beak as it passes the gap therein
having the bottom wall and side wall within said housing
inclined toward each other to form a contacting point
that initially receives the loop-seizing beak of said bear-
ing rib, a bridge-piece secured to said housing and span-
ning the gap in the raceway in spaced relation to the path
of travel of said bearing rib across said gap, said bridge-
piece having a relatively narrow clongated needle-aper-
ture formed therein, said needle-aperiure being defined
by a pair of parallel opposed thread-confining side-edges
arrapged perpendicular to and extending transversely
across said raceway.

6. A shuttle mechanism for a sewing machine com-
prising a housing having an open-sided discontinuous cir-
cular raceway with a gap therein and including a bottom
wall and a side wall, a displaceable shuttle-cap including
a raceway side wall cooperating with said housing to close
the open side of the raceway, a shuttle having a periph-
eral bearing rib journaled in said raceway for oscillation
of said shuttle relative to said housing, the leading end
of said bearing rib being transversely inclined to form a
loop-seizing beak adjacent to one of the side-edges there-
of, the end of the raceway that initially receives said loop-
seizing beak as it passes the gap therein having the -bot-
tom wall and side wall within said housing inclined to-
ward each other to form a contacting point that initially
receives the loop-seizing beak of said bearing rib.

7. In a sewing machine having a frame including a
bed and a head overhanging the bed, cooperating stitch-
forming mechanism comprising an oscillating shuttle
mechanism carried by said bed and a reciprocatory needle
carried by said head, a link take-up carried by said head
and constructed and arranged to perform a take-up action
on a needle-thread, a work-supporting - surface on said

5 bed having an opening through which said needle passes

on reciprocation thereof, said shuttle mechanism com-
prising a housing secured to said bed, said housing hav-
ing a discontinuous circular raceway with a gap therein,
a shuttle having a peripheral bearing rib journaled in
said raceway for oscillation of said shuttle relative to
said housing, the leading end of said bearing rib being
transversely inclined to form a loop-seizing beak adjacent
to one of the side-edges thereof, a bridge-piece secured
to said housing across the gap in the raceway and disposed
between and in spaced relaticn to said work-supporting
surface and the path of travel of said bearing rib across
said gap, said bridge-piece having a relatively narrow
elongated needle-aperture therein through which said
needle passes upon reciprocation thereof, said needle-
aperture being spaced from the side edges of said bridge-
piece and being defined by a pair of parailel opposed
thread-confining side-edges arranged perpendicular to and
extending transversely across said raceway.

8. In a sewing machine having a frame including a
bed and a head overhanging the bed, cooperating stitch-
forming mechanism comprising an angularly movable
loop-taker journaled in said bzd and a reciprocatory
needle carried by said head, said loop-taker comprising
a housing carried by said bed, said housing having an
open-sided discontinuous circular raceway with a gap
therein and including a bottom wall and a side wall; a
displaceable cap including a raceway side wall cooper-
ating with said housing to close the open side of the race-
way, a loop-taker having a peripheral bearing rib jour-
naled in the raceway for angular movement of said loop-
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taker relative to said housing, said needle being adapted
to enter said housing during stitch-formation at substan-
tially a right angle to the axis of movement of said loop-
taker and adjacent to a needle-side of the raceway, the
leading end of said bearing rib being transversely inclined
relative to the center line of said bearing rib to form a
loop-seizing beak that passes closely adjacent to the
needle during stitch-formation, the end of the raceway
that initially receives said loop-seizing beak as it passes
the gap therein having the bottom wall within said hous-
ing and the side wall at the needle-side thereof inclined
toward each other to form a contacting point that innitial-
ly receives the loop-seizing beak of said bearing rib.

9. In a sewing machine having a frame including a
bed and a head overhanging the bed, cooperating stitch-
forming mechanism comprising an oscillating shuttle
mechanism carried by said bed and a reciprocatory needle
carried by said head, a link take-up carried by said head
and constructed and arranged to perform a take-up action
on a needle thread, a work-supporting surface on said bed
having an opening through which said needle passes upon
reciprocation thereof, said shuttle mechanism comprising
a housing secured to said bed, said housing having an
open-sided discontinuous circular raceway with a gap
therein and including a bottom wall and a side wall, a
displaceable shuttle-cap including a raceway side wall
cooperating with said housing to close the cpen side of
the raceway, a shuttle having a peripheral bearing rib
journaled in said raceway for oscillation of said shuttle
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relative to said housing, the leading end of said bearing
rib being transversely inclined to form a loop-seizing
beak adjacent to one of the side-edges thereof, the
end of the raceway that initially receives said loop-seizing
beak as it passes the gap therein having the bottom wall
and side wall within said housing inclined toward each
other to form a contacting point that initially receives the
lcop-seizing beak of said bearing rib, a bridge-piece
secured to said housing across the gap in the raceway and
disposed between and in spaced relation to said work-
supporting surface and the path of travel of said bearing
rib across said gap, said bridge-piece being defined by a
relatively narrow elongated needle-aperture formed there-
in through which said needle passes upon reciprocation
thereof, said needle-aperiure having a pair of parallel
opposed thread-confining side-edges arranged perpendicu-
lar to and extending transversely across said raceway.
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