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To ail whomv it may concern.:

Be it known that I, Francis H. RICHARDS,
a citizen of the United States, residing at
Hartford, in the county of Hartford and State
of Connecticut, have invented certain new
and useful Improvements in Sewing - Ma-

~chines, of which the following is a specifica-
tion. '

This invention relates to shuttle mechan-
1sms for that class of sewing- machines in
whieh a revoluble shuttle or loop-taker is e -
ployed for making a stiteh, and in which the

loop of the needle-thread is engaged by the
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loop-taker and is carried entirely around the

same t0 inclose a second or lower-thread to __
of

torm a lock-stitch, or in which one loop
the needle-thread is carried by the loop-taker

through a preceding loop to form a chain-

stitch,

My present improvement is _eswpecia)l']y'ap— |

plicable to sewing-machines, as described in
my prior application for Letters Patent of
the United States, Serial No. 531,931, filed

‘December 15, 1894, which sewing-machine

has a vertically-reciprocating needle-bar, a
revoluble shuttle or loop-taker having a se-
ries of driving-sockets in one side thereof
adapted for engagement by the driver-pins
of a revoluble driver, and has a series of pe-
ripheral loop-engaging hooks in position and
adapted for engaging the successive loops of
the needle-thread and for carrying said loops
around the loop-taker to inclose a second or
lower thread to form a stitch, said loop-taker

being supported at an inclination to the path

of movement of and below the needle-bar, and
& revoluble driver having a series of driver-

pins in fixed relation thereon and in position

and adapted for successively engaging in the

driver-sockets in the loop-taker and for con-

tinuously rotating said loop-taker, the axis of
sald driver being inclined relativel
axis of said shuttle or loop-taker.

In a shuttle mechanism comprising a three-

hook loop-taker having driving-sockets there- .|

in, and a revoluble driver set with its axis

inclined to the axis of the loop-taker and hav-.
Ing a series of driving-pins in fixed relation .
thereon, it is desirable, in order to secure the |

best mechanical action, that the inelination

of the axis of the loop-taker or the oblique.

path of movement of said loop-taker rela-

y to the

tively to the axis of the driver be as small as

possible, and - it is a positive requirement,

with this class of loop-takers, that the loop
of the needle-thread taken by & hook of the

loop-taker, and by means of which hook said

loop is carried around said loop-taker, shall
pass freely between the ends of the driver-
pins and the side of the loop-taker as the loop

60.

is drawn out and the driver-pins approach

their engaging positions or approach the side
of the loop-taker during the rotation thereof,

The object of my present invention is, pri-
marily, to provide, in connection with a sew-
ing-machine of the class specified,orin connec-
tion with a machine having a vertically-recip-
rocating needle-bar, together with means for
supporting and means for actuating a revolu-
ble shuttle, an improved shuttle mechanism,
comprising a revoluble shuttle or loop-taker
having peripheral loop-engaging hooks, and a
revoluble driver set with its axis at an ineclina-

tion to the axis of the loop-taker and adapted

forengaging said loop-taker at predetermined

successive points in the rotation thereof and
for continuously rotating said loop-taker and

also adapted for supporting said loop-taker

in a fixed peripheral relation to the axis of.

rotation thereof, and to so construet and or-

cessive driver-pins will engage the loop-taker

‘at successive points immediately adjacent to

3o

ganize said coodperating parts that the sue-

and in advance of the successive hooks of

sald loop-taker, so that one driver-pin or one
set of driver-pins will engage theloop-taker at

a point immediately adjacent to but slightly
in advance of one hook of the loop-taker—for
instance, the hook carrying the needle-
thread loop—and between this hook and the
center of the arc or segment intermediate to
this hook and the next preceding hoolz;
whereas the next succeeding driver-pin or
set of driver-pins will stand at the greatest

‘available distance remote from the first-men-

tioned hook of the loop-taker, thereby en-
abling the loop taken by the firsi-mentioned
hook of the loop-taker to be drawn out the

major part of its full length before the driver-

pins inthe rear of or next succeeding the hook

carrying said loop come into alinement with

the loop of the needle-thread, thus permit-
ting the loop to readily pass between said sue-

ceeding driver-pins and the shuttleat a point
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in advance of the next adjacent succeeding

hook of the loop-taker (which hook the loop
is to pass free of) and considerably remote

from the hook carrying the loop.

Another object of my present invention 18
to reduce the inclination of the plane of ro-
tation of the loop-takerrelatively to the plane
of reciprocation of the needle, and relatively
to the plane of rotation of the driver-pins of
the driver to the minimum, so that the loop-

taker, when taking the loop of the needle-
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thread, will draw out the loop of the needle-
thread as nearly as possible in the plane ot
the needle, thereby more evenly distributing
the stress on the two sides of the loop and at
the same time, owing to the reduction in the
degree of inclination of the two revolving
parts—. e., theloop-taker and its driver—the
duration of engagement of the successive
driver-pins of the driver with the loop-taker
will be prolonged. The rolling action of the
driver-pins in the sockets of the loop-taker
will be practically obviated, and the friction
of working surfaces, owing to the obviation
of such rolling action, will be reduced to a
minimum.

In the drawings accompanying and forming
a part of this specification, Figurelisan end
view of a portion of a sewing-machine em-
bodying my present invention, said figure

showing a portion of the framework or bed of

the machine in dotted lines and showing the
shuttle or loop -taker and a portion of the
needle - bar and a portion of its actuating
mechanism in full lines, only so much ot
sail machine being shown as 18 necessary
to illustrate the operative relation between
the shuttle and needle. Fig. 2 is a front
view of the parts illustrated in If1g. 1 as seen
from the right hand in said Ifig. 1. Ifig.
3 is a sectional elevation of the loop-taker
actuator or driver and the loop - taker as
seen from the right hand in Ifig. 2, por-
tions of the driving-arms of the driver being
broken away to more clearly show the driver-
sockets in the loop-taker. Fig.4 is avertical
section of said loop-taker and driver, taken
in line ¢ a, Fig. 3, looking toward the right
hand in said figure. Ifig. 9 1s in the nature
of a diagram showing nine successive posi-
tions of one hool of the loop-taker and show-
ing nine successive positions of aloop carried
by said hook; and Fig. 6 is a graphical dia-
gram showing the path of movement of the
hooks of the loop-takerand the relative path
of movement of the driver-pins of the driver,
said Fig. 6 illustrating the relation of one
driver-pin or one set of driver-pins to the
loop-taker during one complete rotation of
said loop-taker and driver.

Similar characters represent like parts in
all of the figures.

In the drawings only so much of a sewing-
machine is shown as will elearly illustrate

the application and mode of operation of my .

improvements.
The framework of the machine, a part only

of which is shown in dotted lines in FKigs. 1
and 2 of the drawings and whichis designated
in a general way by F, may be of any suit-
able construction for carrying the operative
parts. |

The needle-bar, which is designated by N
and which carries the needle N at the lower
end thereof, may be of any suitable construc-
tion, and will be supported for vertical re-
ciprocation and actuated in the usual man-
ner, said needle-bar only being shown herein
to illustrate its operative relation with the
shuttle. |

The shuttle mechanism proper comprises
the revoluble shuttle or loop-taker, (desig-
nated in a general way by S,) which is periph-
erally supported, as hereinafter more fully
described, at an inclination to the path of
movement of and below the needle-bar, and
a revoluble driver, (designated in a general
way by II,) carried at the end of the shuttle-
actuating shaft D’ in position and adapted,
as will be hereinafter described, for engaging
and for continuously rotating said shuttle or
loop-taker.

The shuttle or loop-taker S, which, owing
to its peculiar construction, will be herein
termed the ‘“‘three-hook” shuttle or loop-
taker, is peripherally supported for circuit-
ous movement in a plane oblique to the path
of movement of and below the needle-bar by
means of circumferentially-disposed track-
rolls 27, herein shown as four in number, and
revolubly carried upon track-roll carriers or
studs 27, connected with the bracket 227,
which bracket constitutes a part of the frame-
work of the machine. These track-roll car-
riers and the bracket therefor are shown only
in dotted lines in Tigs. 1 and 2 of the draw-
ings, and may be, when used in connection
with the shuttle herein shown and described,
of any suitable construction and organization.

The loop-taker or shuttle S in the preferred
form thereof herein shown has a substan-
tially annular needle - receiving groove 59,
formed in the periphery thereof at one side of
the track 38, adapted for receiving the point

of the needle during the reciprocations of the

needle-bar, when said loop-taker is assembled
in operative position in a sewing-machine.
Said loop-taker has formed in the periphery
thereof three substantially equidistantly-dis-
posed loop-receiving openings or hook-forma-
tive recesses ¢, f, and ¢, respectively, the rear
walls of which openings are constructed to
form loop-engaginghooks ¢/, f', and ¢', respec-
tively, said hooks being, as herein shown,
similarly disposed and being adapted foren-
caging the successive loops of the needle-
thread ¢, as these are formed, and for carry-
ing the same entirely around the loop-taker
to inclose the lower thread ¢, carried by the
loop-taker or shuttle S, to thereby form a
lock-stiteh, as will be hereinafter more fully
described.

By the rear wall of the loop-receiving open-
ings is meant that wall which faces in the di-
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rection of rotation of the loop-taker. These |

- loop-receiving openings or hook-formative re-

cesses extend transversely through the pe-

riphery or track 38 of the loop-taker.
The loop-taker or shuttle S, which will usu-
ally be, as illustrated in Figs. 1, 2, 3, and 4 of

~ the drawings, of convexo-convex discoidal

20

conformation, consists (when the same is as-
sembled, as shown in Figs. 2 and 4) of an an-

nularly-recessed or cup-shaped member 39,
which member constitutes a casing for the
bobbin, cop, or spool which carries the lower
thread ¢, and has an inwardly-projecting Cy-
lindrical hub 39, an axially-bored cap or mem-
ber 40, having a eylindrical hub 41, revolubly

carried upon the hub of the member 39, and |

adapted for carrying the cop, bobbin, or Spool,
and a detent or holding device (designated in

- a general way by E) fixed to one of said mem-

bers and removably engaging the other of said
membpers, and adapted for removably holding
the parts assembled. Thisdetentorcap-hold-

ing device is in the nature of a headed pin

- divided orspread longitudinally, as at 42', at

the headed end thereof, to form resilient hold-

ing-arms adapted for springing laterally to
engage the walls of the axial recess of the cap

40 to hold said cap against longitudinal move-
- ment upon the hub 39’ of the member 39, the
30

shank or inner end of the pin being prefer-
ably fixed in said hub 39, and the outer end
or face of said pin being preferably flush with

- the outer face of the cap 40, as will be read-

35

ity understood by reference to Fig. 4 of the
drawings. |

The lower thread-carrying bobbin B, or the
- ¢op or spool, as the case may be, is revolubly
~and removably carried upon the hub 41 of

- the removable cap 40. The cap 40 is pro-
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vided at its outer side, preferably near the

periphery thereof, with a tension device T%,
which tension device is in the nature of a
disk, slotted transversely at one side thereof

- to form a resilient thread-impinging arm 43,

over and under which the lower thread is rove,

‘thetension exerted upon the lower thread he-
Ing regulated by the serew 43', by means of

which the tension device is movably secured

to the cap 40, as will be readily understood by

reference to Fig. 1 of the drawings. Formed

through the cap at one side the axis thereof.

i3 a thread-guide opening 44, through which

the thread ¢ is extended from the bobbin; Cop,

or spool. By this construction and organiza-

tionfof shuttle herein shown and desecribed
it will be seen that the bobbin B (or the cop
~or spool) may be placed in proper operative
- position upon the hub of the cap 40 and the

thread extended through the guide-opening

44 and engaged with the tension device, while

- the cap is diseconnected from the member 39,
~and that the cap, together with the bobbin,

may be operatively connected and discon-
nected from the member 39 practically in a
unitary condition, thus facilitating the opera-
tlon of assembling and disassemDbling these
parts. | |

TFormed in one _Sidé. of the shuttle member
59, preferably near the periphery thereof and

withinthe circuitof thesuccessive loop-engag-
ing hooks €', f', and ¢, are a series of driver-

sockets, herein shown as six in number, ar-

ranged 1in three pairs and designated by e, 72,
and g respectively, said pairs of driver-sock-
ets being preferably concentric to the axis of
the shuttle or loop-taker and preferably equi-
distantly disposed relatively to each other, as
most clearly shown in Figs. 1 and 3 of the
drawings. These driver-sockets are adapted
for receiving corresponding driving-pins 48,
48', and 48" respectively, upon driver-arms

| 49,49, and 49" of the shuttle-drivers, (desig-
nated in a general way by H,) the construe-

tion and -operation of which driver will be
hereinafter more fully described. It will be
obvious that instead of providing a shuttle
with six driver-sockets and arranging said
sockets in pairs, as illustrated in the draw-
ings, said shuttle mighthave but three driver-
sockets and be operative. Therefore I do not
desire to limit myself to a shuttle having any
particular number of driver-sockets.

75
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For the purpose of insuring the engagement

of the successive driver-pins with the loop-

taker at successive points immediately adja-
cent to and in advance of the successive

95

hooks of said loop-taker, so that one set of

driving-pins will engage the loop-taker at a
pointimmediately adjacent to and in advance
of the hook carrying said loop, and so that
the next succeeding set of driver-nins will
engage the loop-takeratthe greatest available
distance from the hook carrying the loop, to
thereby enable the loop taken by the first-
mentioned hook to be drawn out the major

part of its full length before the driver-pins

in the rear of or next succeeding the hook
carrying the loop come into alinement with

-the Ioop of the needle-thread and permit the

loop to pass bétween said succeeding driver-
pins and the shuttle at a point in advance of
the next adjacent succeeding hook and at a
distance considerably remote from the hook
carrying the loop, I have shown the driver-
sockets ¢, /% and ¢* formed in the shuttle
immediately adjacent to and in advance of

the loop-engaging hooks ¢/, f/, and ¢', respec-

tively, each driver-socket, or each pair of
driver-sockets, as the case may be, being lo-
cated In close proximity to and in advance of
a loop-engaging hook and between this hook

100
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and a point central between this hook and

the next adjacent preceding hook—that is to
say, the driver socket or sockets e?, for in-
stance, are located immediately adjacent to
and in advance of the loop-engaging hook ¢’

125

and between the hook ¢ and the center of

the arc or segment intermediate to this hook
and the next adjacent preceding hook ¢'.
As a means for directly actuating the shut-

tle from the horizontal shaft D', and as a.

means for holding said shuttle in a fixed
peripheral relation with the peripherally-dis-

posed track-rolls (between which rolls the

130
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shuttle is supported) and concentric to
fixed axis of rotation, and thereby prevent
radial movement or vibratory movement ot

the shuttle when a loop-receiving opening

comes opposite or contiguous to the periphery
of the track-roll during the rotation of said
shuttle, I have provided in connection with
the shaft D’ (which shaft will be actuated in
any suitable or usual manner) a shuttle-sup-
porting driver H, which driver, in the form
thereof herein shown, has three driver-arms
49, 49', and 49", preferably radially disposed,
and each having at the free end thereof two
outwardly-projecting shuttle driving and sup-
porting pins, said pairs of driver-pins being
designated, as hereinbefore stated, by 48, 48,
and 48", respectively, the successive driver-
pins being adapted during rotation of the
driver for intermittently engaging in the cor-
responding driving-sockets with which said
respective driver-pins register, and being
adapted for rotating the shuttle and also for
maintaining said shuttle against radial move-

- ment or vibratory movement during the ro-
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tation thereof. | |
In the diagram Kig. 5 I have shown nine
successive positions assumed by a loop-en-
oaoing hook of the shuttle or loop-taker dur-
ing one complete rotation of the loop-taker,
the nine successive positions of the loop-en-
oaging hooks being represented by radial
lines 1, 2, 3, 4, 5, 6, 7, 8, and 9, respectively.
In the graphical diagram Fig. 6, which 1llus-
trates the relative paths of movement of the
shuttle and driver-pins, (the path of move-
ment of the shuttle driver-pins being repre-
sented by the horizontal line designated by
S’, and the path of movement of the shuttle
being represented by the curvilinear line P,)
T have shown nine sucecessive positions of one
pair of driver-pins, corresponding to the nine
successive positions they occupy relatively to
the adjacent loop-engaging hook, when said
hook isin the successive positions represented
by radial lines 1, 2, 3, 4, 5, 6, 7, 3, and 9, as
shown in diagram Fig. 5, which successive
positions of the driver-pin in Ifig. 6 are rep-
resented by vertical lines 1/, 2/, 3', 4, 5, ¢/,
7', 8", and 9, respectively. The vertical line
designated by «, Fig. 6, represents the point
at which the driver-pins engage the shuttle,
and the vertical line v in said Iig. 6 repre-
sents the point at which the driver-pins
release said shuttle. These points are also
represented by dots « and ¥ in the diagram
Kig. 5. . -
By a ecomparison of Figs. 5 and 6 1t will be
seen that the driver-pins engage and release
the shuttle at points slightly above a hori-
zontal line drawn through the axis of said
shuttle. It will also be seen by reference to
Fig. 5 of the drawings that the engagement of
the driver-pins with the shuttle is slightly in
advance of the loopcarried by the succeeding
hook next adjacent to said driver-pins and
that by the time the next succeeding set of

driver-pinsarrive at the point designated by x, |

a, ]
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and in position to engage the shuttle, the hook
carrying this loop will have arrived approxi-
mately at its lowest position,and the loop car-
ried by said hook will have been fully drawn

out and carried between this next succeeding

set of driver-pins and the shuttle. In other
words, when a set of driver-pins next preced-
ing a hook carrying aloop arrives at the point
designated by 4’ (the loop being at this time at
4 and in position to pass between the next suc-
ceeding set of driver-pins) the nextsucceeding
set of drivers are at the point designated by 1’
in Fig. 5 and are most remote from the inner
face of the shuttle. Thusit will be seen that
no obstruction to the free passage of the loop
of the needle-thread between the succeeding
sets of driving-pins and shuttle is possible,
owing to the peculiar relative disposition of
the driver-sockets and the loop-engaging
hooks, as hereinbefore described. This 1s a
matter of the utmost importance in sewing-
machines of the class specified having revolu-
ble loop-takers, as it insures a perfection in
operation not possible with sewing-machines
employing revoluble loop-takers of ordinary
construction, in that it obviates the possi-
bility of the loop of the needle-thread being
caught and broken by the succeeding drivers
during the rotation of the loop-taker in form-
ing a stiteh., |

By reference to Figs. 1, 2, and 5 of the draw-
ings it will be seen that the three pairs of
driver-socketsatoneside of the loop-taker are
immediately adjacent to the three hook-for-
mative recesses, respectively, and are located
radially of the loop-taker in a circle between
the axis of said loop-taker and the orbit of the
formative recesses; and also that there is one
pair of driver-sockets immediatelyin advance
of each succeeding hook-formative recess and
between this hook-formative recess and point
central between this recess and the next ad-
jacent preceding recess. DBy forming the
driver-socketsin the relation to the formative
recesses, as just described, the driver-pins of
the driver H will engage the loop-taker in ad-
vance of the hook carrying the loop and be-
tween the orbit of the path of movement ot
the bight of the loop and the axis of the loop-
taker. By reason of this particular disposi-
tion of the driver-sockets relatively to the
hook-formative recesses and by reason of the
particulararrangement of the driver, as here-
inbefore described, a driving engagement 1s
perfected between the driver-pins and loop-
taker at points which will preclude the possi-
bility of severing a loop during the engaging
operation of the driver, as frequently happens
with revoluble loop-takers of known construc-

| t1ion.

Having thus described my invention, 1
claim— |

1. In a sewing-machine, a loop-taker hav-
ing three equidistantly-disposed peripheral
hook - formative recesses, and also having
three pairs of equidistantly-disposed driver-
sockets in one side thereof immediately adja-
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cent to thethree hook-formative recesses, re- |

spectively, and located, radially of the loop-

taker, in a cirele between the axis of said loop-

taker and the orbit of the formative recesses ;

10

15

20

30

35

and sald driver-sockets being also located,

one pair immediately in advance of each suc-
.ceeding hook-formative recess, and between

this hook-formative recess and a point cen-

tral between this recess and the next adjacent

preceding hook - formative recess, substan-
tially as desceribed. .

2. In a sewing-machine, a discoidal loop-
taker having three equidistantly-disposed pe-
ripheral hook-formative recesses, and also
having three pairs of equidistantly-disposed
driver-sockets in one side thereof immedi-
ately adjacent to the three hook-formative re-
cesses, respectively, and located, radially of
the loop-taker, in a circle between the axis
of said loop-taker and the orbit of the forma-
five recesses; and said driver-sockets being
also located, one pair immediatelyin advance

of each succeeding hook-formative recess and
Dbetween this recess and a point central be-

tween this recess and the next adjacent pre-
ceding hook-formative recess; in combination

with a driver supported for rotation atanin-

clination to the path of movement of the loop-

taker, and having three equidistantly-dis-

posed pairs of driver-pins in position and
adapted for successively engaging in the suc-
cessive pairs of driver-sockets in the loop-

taker, and so disposed relatively to the loop-
taker as to engage and release said loop-taker

at a point above, and in parallellism with, a

horizontal line drawn through the axis of said
loop-taker, whereby said driver-pins have an

operative engagement with the loop-taker

between the orbital path of movement of the

formative recesses and the loop-taker axis,
and whereby said driver-pins will continue
In operative engagement with said loop-taker
tor more than one-half the entire rotation

thereof, substantially as described, and for

the purpose set forth.

o. In a sewing-machine, in combination, a
discoidal loop-taker having three equidis-
tantly-disposed peripheral hook-formative re-
cesses, and also having three equidistantly-

disposed driver-sockets in one side thereof

Immediately adjacent to the three hook-for-
mative recesses, respectively, and located,
radially of the loop-taker, in a circle between
the axis of said loop-taker and the orbit of the
formative recesses; and said driver-sockets
being also located, one immediately in ad-
vance of the succeeding hook-formative re-
cess, and between this hook-formative recess
and a point central between this recess and
the next adjacent preceding hook-formative
recess; a series of supporting-rolls in periph-

eral engagement with, and supporting, the

loop-taker at an inclination to a vertical line;

o1
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and a driver supported at an inclination to |

the path of movement of the loop-taker, and
having three equidistantly-disposed driver-
pins in position and adapted for successive
engagement in the successive driver-sockets
in the loop-taker, and for engaging and re-
leasing said loop-taker at a point above, and

70

in parallelism with, a horizontal line drawn

through the axis of said loop-taker, substan-

tially as described, and for the purpose set

forth. | | |
FRANCIS H. RICHARDS.

Witnesses: _
- FRED. J. DOLE,
R. W. PITTMAN.
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