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Beitknown thatI, FrRancis . REHARDS, &

citizen of the United States, residing at Hart-
ford, in the county of Hartford and State of

‘Connecticut, have invented certain new and
useful Improvements in Shuttle-Actuating

Mechanism, of which the following is a speci-
fication. | o | IR

This invention relates to shuttle-actuating
mechanism especially adapted for actuating
the revolving shuttle orloop-taker of the class
of sewing-machines which comprises the sew-
ing-machine desecribed in Letters Patent of
the United States No. 493,131, granted to H.
R. Tracy March 7, 1893. | o

The object of the présent invention is to

- furnish a shuttle-actuating mechanism in and
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by which a peripherally-supported shuttle or
member will be continuously actuated by a
single shuttle-driver in constant engagement,

therewith; also to peripherally support said
shuttle or member around a portion of its pe-

riphery, preferably by track-rolls remote from

the upper side of the shuttle or member, so |

as to leave the necessary space adjacent to

the upper edge of the shuttle and near the
needle of the sewing-machine for the feed

mechanism, and at ‘the same time to permit

the release of the loop of the needle-thread
beyond the terminus of the peripheral sup-
ports for the shuttle—that is, beyond the last
track-roll of the series—and also to furnish

means in connection with the means for sup-

- porting the shuttle throughout a portion of its

periphery (said supporting means being pref-

~erably in the form of a series of track-rolls

located at and below the middle line of the

- shuttle) for positively holding the shuttle in
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engagement with said
means or track-rolls..

In the drawings accompanying and form--
ing part of this specification, Figure 11is a
front elevation of a portion of a sewing-ma-
chine of the class specified and embodying
Fig. 2 is a sectional
side elevation of the mechanism shown in
Kig. 1 as seen from the right hand in said
figure and showing the driving mechanism in
operative connection with said shuttle. Fig.
o 18 a sectional side elevation of the mechan-
ism shown in Fig. 1 and as seen from the right

my present invention.

sewing-machine.

peripheral supporting

hand in said figure, but showing the driving
mechanism and the shuttle disconnected.
Fig. 4 1is a view similar to Fig. 1, but showing
some of the parts in different positions for
illustrating certain features of my present
Improvements. Fig.5 is a front view of the

shuttle-driver as seen from the left hand in

Fig, 2.
Similar characters designate like parts in
all of the figures. |
Forthe purpose of illustrating the cons truc-
tion and mode of operation of my present im-

‘provements I have shown herein the operative
| details as carried by suitable bearings and
| supporting devices underneath the forward
‘portion (usually at the left haud) of an ordi-

nary sewing-machine bed 3.  This bed or
plate B is shown in Fig. 2 as provided with
the usual throat-plate 3 for needle 4 of the
' . An ordinary slide-plate 5
is also shown removably |
plate B, beyond the throat-plate, for the usual
purpose of obtaining more convenient access
to the shuttle of the machine.

It will be understood that the needle 4 may

1n practice be carried and operated by some
one ol the several well-known needle-bar
mechanisms which are now commonly used in

sewing-machines., =

The power for operating the shuttle-driv-
ing mechanism will _ _
through a driving-shaft, such as 6, which in

preferably be supplied

supported in the
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practice will be operatively connected with

the needle-bar mechanism (not herein shown)

of the sewing-machine and will usually make
one rotation for each double stroke of the
needle-bar. Said driving-shaft 6 may besup-
ported in suitable bearings upon the machine,

one of said bearings being herein shown as

| formed in a bracket depending from the plate
B, said bracket being designated by 7.

The shuttle or loop-taker of the sewing-

machine (designated herein in a general way

by D) may be of any suitable construction

and is preferably substantially the same as

the corresponding loop-taker shown in the
atoresaid patent, No. 493;131, and also de-
seribed and claimed in the Patent No. 471,085 :
granted to H. R. Tracy March 15, 1892. In

the present instance, however, the loop-taker
18 shown as peripherally ‘supported upon a
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‘portion of its periphery by means of track-

rolls engaging the edge or track 8 of said
shufttle. |

" The loop-taker D in the preferred form
thereof herein shown has formed in the pe-
riphery thereof three equidistant openings or
spaces 10, 10, and 10", respectively, which
openings extend through the periphery or
track of the shuttle to form the loop-taking
hooks 12, 12', and 12", respectively, said hooks
being adapted for engaging the needle-thread
and drawing the same down to form loops
after the manner described in the aforesaid

Letters Patent, to which reference may be

had for a more particular description of this
operation. The loop ¢ being taken at about
the line 9, Figs. 1 and 4, is carried by the
hook over toward the right hand and down-
wardly, as shown in these figures, until said
loop is drawn out to its full length and is car-
ried entirely around the shuttle, the thread
being drawn, during the passage ot the loop
over the shuttle, against the upper wall of
the corresponding opening 10, 10, or 10", so
as to clear the upper edges of the peripheral
supporting means or track-rolls. One loop
having been carried around the shuttle, as
set forth, by oneof the hooks, (as, forinstance,
the hook 12,) the next loop is taken by the
second succeeding hook, as 12", and as this
new loop ¢' is drawn down the old loop e is
drawn upward and after passing the last
track-roll ° of the series passes out of the re-
cess or space 10 and is finally drawn upward
against the under side of the cloth to engage
the under thread, (not shown,) said latter
thread being drawn out from a bobbin, such
as 25, which is mounted for rotation upon the
axial connecting pin or stud 26 of the shuttle.

The peripheral supporting means for en-
oaging the shuttle peripherally and maintain-
ing it in pesition for rotation with respect to
said means is shown herein as comprising a
series of track-rolls, (in the present instance
five in number, though any suitable or con-
venient number may be used,) said track-
rolls being designated, respectively, ¢, #*, %,
4 and ?°. These track-rolls are or may be of
duplicate construction and interchangeable
with one another. They are shown: herein

as supported by pins17insome suitable roll-

frame depending from the plate I3. This
frame (designated in a general way herein by
I') is shown as of U-shaped form and as bifur-
cated to form a space 19, within which the
track-rolls are supported by the aforesaid
pins 17, said pins being shown herein as pass-
ing through the two side walls of said frame
F and as spanning the space 19, the walls of
said space forming lateral guides for main-
taining thealinement of the rolls. The track-
rolls will in practice be so located with refer-

rolls will always be in circumiferential bear-
ing-contact with the shuttle and so that only
one of the spaces in the periphery of the shut-
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tle will be adjacent to any one of the track-
rolls at any one time.

In one side thereof the shuttle D 1s shown -

ashavingformed therein a plurality of driver-
sockets 27, said sockets being in the pres-
ent instance three in number. The shuttle-
driver (designated in a general way by k)
comprises a shaft or journal 20, whereby said
driver may be supported and a series of pins
28, corresponding in number, location, and
arrangement with the aforesaid driver-sock-
ets of the shuttle and adapted for entering
and withdrawing from said sockets during the
rotary movement of the shuttle. These pins
are shown herein as three in number and are
mounted upon the outer ends of the arms 29
of a spider which is centered upon the end of
the shaft 20 and disposed perpendicularly
thereto. As a means for effecting the rota-
tion of the shuttle the axis of the shaft 20 18
inclined to the axis of the shuttle, so that the
driver I stands in a plane oblique to the
plane of rotation of the shuttle itself, as wilil
be evident by reference to Iigs. 2and 3. DBy
reason of thisorganization of said shuttle and
its driver the relation between said members
is the same as between two intermeshing
bevel-gears, the driver-pins approaching the
shuttle during one portion of their revolution
and withdrawing therefrom during a follow-
ing portion of said revolution. The shatt 20
is shown herein as journaled for rotation
within a bushing 30, which bushing is loosely
mounted forlongitudinal movementin a bear-
ing 7' in the bracket 7. Said bearing and
bushing are shown as obliquely disposed in
order to provide for the proper inclination of
the driving-shaft 20 with respect to the shut-
tle. Bevel-gears,suchas3land 32, areshown
as mounted upon their respective shatts 6 and
20 for transmitting the movement of the for-
mer shaft to the driver H.

It will be understood that the actuating-

| pins 28 engage the sockets 27 in such a man-

ner that one of said pins will approach the
shuttle and enter-one of said sockets before
the succeeding pin withdraws from its socket,
so that the shuttle is in positive engagement
with the driver II and is constantly and posi-
tively actuated thereby. Said pins engage
the sockets, as shown in Kigs. 2 and 3, at the
lower side of theshuttle and are so disposed
as to withdraw from their respective sockets
at about the same time that the thread-loops
reach the point where they emerge from the
recesses adiacent to the respective loop-tak-
ing hooks. Ilence a space 22 1s leit between

the end of the pin and the back of the shut-

tle, as shown in Fig. 2, through which the
loop-thread may pass as it emerges from the
respective recess or space 10, 10, or 10", As

{ each of the pins 28 reaches the position indi-
ence to the shuttle that three or more of the

cated in full lines by theupper pin in IKig. 2
it is nearly withdrawn from engagement with
the corresponding socket in the shuttle, and
a slight additional upward revoluble move-
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longitudinally of said rolls, while at the same
time-effecting the rotation of the loop-taker.
As a means for disconnecting the driving

mechanism from the shuttle and permitting
the removal of the loop-taker from its seat
on the track-rolls I have shown herein-the in-
termediate driving mechanism—which com-
prises the bevel-gear 32 and the means codp-
erating therewith for transmitting the move-
‘ment of the primary driving-shaft 6 to the
shuttle—as bodily movable longitudinally
into and out of connection with the loop-
taker. Asshownherein,thismeanscomprises
a shifting device, such as. the bolt 34, rotat--
able within a corresponding smooth bore in
the bearing 7', which bore is drilled trans-
versely of the shaft 20 and its journal. The
| inner end of said bolt is shown as formed
with an eccentric-pin 34/, engaging a corre-
sponding transverse slot 80’ in the bushing
30. In the position shown in Fig. 2 the ec-
centric is at the end of its movement nearest

the shuttle, while in Fig. 3 said eccentric is go
at the limit of its movement farthest from-
said shuttle. As the bushing has a free
though limited range of longitudinal move-
ment in the bearing 7 it will be carried by
the movements of the eccentric-pin in its gg
transverse slot in the same direction, toward

or from the shuttle, as is said pin, and hence
by a quick turn of the shifting bolt 34 the
parts may be readily brought into or with- -
drawn from engagement with the shuttle. ‘100

ment of the pin suffices to withdraw said pin
from its socket, as the movement of the pin
~ atthis time is in a plane which is rapidly re- |

- treating from the adjacent surface of the
5 shuttle. Thecorrespondingadvancingmove-
ment of this plane toward the adjacent sur-
face of the shuttle begins as said pin passes

a diameter of the shuttle, which diameter is
substantially in line with the needle 4, and

1o said pin reéngages its socket at a point upon
~ the opposite line of said diameter, which
point is at substantially the same distance

- from such diameter as is the point at which
sald pin emerged from the socket. As each
of the pins leaves its socket at the same point
in the path of movement of the pins and re-
engages sald socket at a corresponding oppo-
site point, and as said pins alternate in posi-
tion with the loop-taking recesses of the shut-
tle, it will be evident that as each loop is
formed and upon its travel beyond the hori-
zontal diameter of the shuttle is carried in
a direction opposite to the direction of move-
“ment of the next succeeding driving-pin said
pin will be in a position out of engagement
with its socket in the shuttle, and the loop
will be enabled to pass said pin without in-
terference therefrom. Correspondingly when
sald loop passes the other end of the horizon-
tal diameter of the shuttle in its upward
~ travel 1t will be moving in a direction oppo-
site to the direction of movement of the next

~ preceding pin, and said latter pin will also
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be out of engagement with its socket at the
moment that the path of movement of the
loop intersects that of said pin, and hence a

 clear space will always be provided for the
- disengagement of the loop from the shuttle
1o permit it to be drawn up against the fabric

40

or material being operated upon. By this

organization of the driving and the driven

parts 1t will be observed that the pins enter

~ and leave the sockets in the shuttle in a man-

43

‘ner substantially similar to the movements

of the teeth of intermeshing bevel-gears and
that at the upper side of the shuttle the pins

~are always withdrawn from their respective

sockets.

“The several track-rolls are shown herein as

provided with V-shaped grooves 33, which

- engage the side edges of the correspond-

ingly-beveled periphery of the shuttle and
maintain said shuttleagainst lateral displace-

- ment. It is evident, however, that any other

55

‘means may be provided, either as a substitute

for said grooves in the rolls or as auxiliary

thereto, for maintaining said shuttle against
lateral displacement, which means would

~usually be carried by the U-shaped frame.

- 60

As the shaft 20 normally maintains the actu-

ating-pins in a fixed plane with respect to the
shuttle, and as said pins normally move in a
circuit which bears a correspondingly-fixed.

relation to the shuttle, it will be evident that
the engagement of the pins with the sockets
of the shuttle will maintain said shuttle posi-

tively in engagement with the track-rolls |

s

When disconnected from its actuating-pin, a

slight npward movement of the shuttle is
sufficient to release it from the laterally-en-
gaging walls of the peripheral groovesin the

track-rolls, owing to the fact that none of

them engages the loop-taker above the hori- .

105

zontal diameter thereof, and hence said loop-

taker may be removed from the machine with

great facility.” For the purpose of maintain-
- L10 -

ing the shifting-bolt against longitudinal dis-
placement I preferably form said bolt with

“a peripheral groove 34", which is adapted to

be engaged by a locking-screw 35, working
in & threaded hole disposed transversely of

and intersecting the bore of the shifting de-
vice, and said screw having a smooth point

115

engaging the peripheral groove of the shift-

ing bolt, -~ : | |
By the described construction and organi-

zation I am enabled tofurnish a peripherally-

120

supported shuttle or loop-taker with a driver
which does not interfere with the loops ear-

ried by the peripherally-disposed loop-taking
‘hooks of the shuttle, in which organization

the loop-takeris also maintained by its driver
In positive rotative connection with a periph-

eral supporting means or series of peripher- .

ally-disposed track-rolls which only partially

surround the loop-taker, and in which also

| the needle 1s disposed substantially upon a
line passing through the center of the shut-.
| tle, whereby the loops are not only taken by
the loop-taking hooks upon a line substan- -
tially coincident with a diameter of the shut-

I30
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tle, which diameter is in line with the needle,
but also are carried around said shuttle in a
plane also substantially in lme with the nee-
dle.

ITaving thus deseribed my 111\?61111011 I
claim—

1. In a sewing-machine, a rotary shuttle
having twoormor epe1*1phem1 hool-formative
recesses; 1n combination with shuttle-sup-
porting means, consisting of a series of track-
rolls extending around not more than one-
half of the periphery of said shuttle and adapt-
ed for supporting said shuttle, whereby the
same may be withdrawn from 1ts supporting

means in. a direction corresponding to the
plane of rotation of said shuttle, and having

the successive supporting-points of said rolls
separated by distances unequal to an aliguot
part of the distance between any two hook-
formative recesses; and means for rotating
said shuttle, whereby two or more recesses
will not be brought into juxtaposition with

- the supporting-rolls simultaneously, during

3©
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the rotation of the shuttle, Substmltmlly as
described. |

2. In a sewing-machine, the combination
Wlth a rotary shutbh, h.f-.WmL a plurality of

driver-sockets in one side thereof, and adapt-

ed to be peripherally supported for rotation;
of a peripherally-disposed shuttle-support,
comprising a series of rolls extending around

not more than one-half of the periphery of

said shuttle upon the under side thereof and
adapted to support said shuttle, whereby the
same may be withdrawn from its support in
a direction corresponding to the plane of ro-
tation of said shuttle; means for holding said
shuttle against lateral displacement; and a
revoluble driver having a plurality of actuat-
ing members corresponding in number with,
and adapted for successively engaging, the
sockets in sald shuttle at one side the center
of rotation thereof, and within the circuit of

the shuttle-support, to thereby hold the shut-

tle during rotation thereofin positive engage-
ment withitssupport, and prevent accidental
displacement thereof through the openingsin
said support, substantially as described.

3. In a sewing-machine, the combination
with a rotary shuttle having a plurality of
driver-sockets 1n one side thereof, and adapt-
ed to be peripherally supported for rotation;
of a peripherally-disposed shuttle-support,
comprising a-series of rolls extending around
not more than one-half of the periphery of
said shuttle upon the underside thereof and
adapted to support said shuttle; and a rotary
shuttle-driver supported for bodily shifting
movement longitudinally of its axis intoand
out from operative relation with the shuttle,
substantially as described.

4, The combination with a rotary shuttle
having a plurality of relatively equidistantly-
d1sposed hook-forming recesses in the periph-
ery thereof, and also having a driver-socket
in one face thereof, intermediate each suec-

cessive pair of sald recesses; of a series of

w
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rolls sustaining said shuftle, the said rolls be-
ing located upon the under side and extend-
ing around not more than one-half the periph-
ery of the shuttle, whereby the shuttle can
be readily withdrawn from and reinserted in
1ts operative position; and an obliquely-dis-
posed revoluble driver having
driver-pins adapted for successwel) entering

the driver-sockets in the shuttle.

5. In a sewing-machine, the combination

with a shuttle adapted to beperipherally sup-
ported for rotation, and having a plurality ol

sockets in one face thereof; of means for pe-
ripherally supporting said shuttle; means for
preventing lateral displacement of said shut-
tle; an obliquely-disposed rotary driver shift-

able longitudinally, and adapted to thereby

bring 1ts shuttle-actuating pins intec and out
from operative relation with the shuttle, and

sald driver having a plurality of pins corre-

sponding 1n number and location with the
socketsin the shuttle, and normally adapted
to successively engage saild sockets during
their travel through the lower portion of their
circult, and to withdraw therefrom, during

their travel through the upper portion of

their circuit to permit the passage of the nee-
dle-loops around the shuttie; and means for
securing sald driver longitudinally in any of
1ts positions, substantially as described.

6. In a sewing-machine, the combination
with a shuttle adapted to be peripherally sup-
ported for rotation, of means for peripherally
supporting said shuttle, means for preventing
lateral displacement of said shuttle, a rotary
driver shiftable longitudinally into and out
of engagement with the shuttle and normally
in neared connection with the same and hav-
ing a driving-shaft, a longitudinally-shift-
able bushing fixed against longitudinal move-
ment relatively to said driver and adapted to
form a journal for the shaft of said driver
and having also a peripheral transverse slot,
a fixed journal-bearing for said bushing and

adapted to permit longitudinal shifting of

the bushing relatively thereto, a rotatable
shifting bolt disposed transversely of said
bushing and having an eccentric member
adapted to engage the peripheral slot in said
bushing and thereby shift the bushing and
the driver to bring said driver into operative
connection with or disconnect it from the
shuttle, and means for preventing longitudi-
nal displacement of said shifting bolt, sub-
stantially as described.

7. In a sewing-machine, the combination
with a shuttle having a series of driver-sock-
ets 1n one face thereof, and adapted to be pe-
ripherally supported for rotation; and with
means for peripherally supporting said shut-
tle, and for preventing lateral displacement
thereof; of shuttle-actunating mechanism con-
sisting of a rotary driver having a series of
pins adapted for successively engaging the
sockets in said shuttle, and shiftable longi-
tudinally into and out of engagement with
the shuttlie, and normally in geared connec-

a plurality of
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tion with the same, and having a d11v1110-
shaft;

fixed an'amst longitudinal movement, 16]&-
tively to said duvel and adapted to form a

Journal for the shaft of the driver; a fixed

journal-bearing forsaid bushing,and adapted
to permit lonﬂ*ltudmal shifting of the bushing
relative theleto and a shlfmnﬂ‘ device con-
nected with said bushing, and adapted to
shift the same longitudinally, to thereby op-

~ eratively connect said rotary driver with or

‘disconnect it from the shuttle, substantially J

. as described.

3. In a SQWlDﬁ'-m&Chlﬂe the combma,tlon
with a shuttle a,da,pted to be peripherally sup-

ported for rotation; of meansfor peripherally
supporting said shuttle ‘means for prevent- |

a lonfrltudlnally shlfta,ble bushmn :

ing lateral displacement of said shuttle; a
primary driving-shaft mounted for rotation
and carrying a gear-wheel; and an interme-
diate, lonﬂ'ltudlnally-shlftable driving-shaft
havmw a gear-wheel fixedly secured theleto,

and normally in mesh with, and adapted to
‘be shifted out from enﬂ'a,frement with,

the
gear-wheel upon the primary shaft, and also

hm'mﬂ‘ shuttle -actuating dllVll]ﬂ‘~p1HS| nor- -
m&l]y in engagement Wlth the shuttle; and
means for securing said intermediate duv-.

ing-shaft 10n¢1tudmally in any of its posi-
tions, substanuaﬂy as described.
FRANCIS H. RICHARDS.

WVltnesses
- KI'RED. J. DOLE
I‘REDERIOK: A. BOLM’D
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