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- To a:ll whom 'at mm; concern: - B
 Be it known that I, JorN KEATS, of W’ood
Green, in the county of Middlesex, Dnﬂlancl

~ have mvented certain new and useﬂﬂ Improve |

- ments in Sewing-Machines; and I do hereby

declare that the following is a full, clear, and

“exact description of the same, 16f61 ence bemm*

had to the accompanying dlawm%, tormlnﬂ"_

part of this specification.

This invention consists in the- novel con-
struection of a reciprocating rotary shuttle and.
~of a shuttle-holder for containing the same,

- whereby provision is afforded for keeping the’

shuttle in proper relation with the needle; also |

11 novel means of driving such & Q,huttle
It also consists in the combmatmn of a re-

ciprocating rotary shuttle and a hooked needle, |
both arranged above the support on the up-
per surf'we of which the material to be sewed
1s supported, and means arranged below the
- said suppmt for supplying thread to the said |
“neédle; also, in the combination of a loop-

opener Wlt]l such needle and shuttle, and
~ means of supplying thread to the. needle.

It further consists in the novel eonstrucbloli-
~ of a work-supporting post,in which is arranged

“awhirl for Supplymﬁ thread toa hooked needle

~Inthe accompanying drawings, Figure 1isa
~ side elevation of a sewing-machine embodymﬂ |
is a front elevation
Tig. 8 is a front view of the nee-

my improvements. 1‘10‘
of the same.
-dle-box, theneedle the shuttle, the loop- -opener,

and the post of the machine.

wew, partlyin Sectlon., of the same parts shown

in Fig. 3. Fig. 5is a side view, partly in sec-

 tion, of the parts of the post, the thread-whirl,
- and the feeding and pressing device..
- is an inverted plan of the end of the feuhnn*f

and pressing device.
view of the shuttle and bhuttle holder.
7 is'a central veltmal section of the qhuttle
and shuttle- holder

Fig. 6 1s a pelspectwe

In the machine ]:'eplhe&,ented the Sthtle A

~ which is arranged above the WOt'k 18 suppmt |
- ed with its axisin a vertical p()Slthll parallel
‘with the line of motion of the hooked needle

- G, in a stationary pendent bracket-holder,
. B B/, formed upon or secured to the head of
“ the fra,mmﬂ' D of the 111&{3111116, behmd 13116 nee- i the Qhuttle to- E’,lt in.

sewing-machine,

bin as possible.

‘Fig. 41is a side

Fig. 5*"'7

‘Fig. 8 is.a plan.of the
- shuttle and loop-opener, showing also the ]_)0--
 gition of the needle.

tween the 'uppel", and lower forks.
fork is made with a seat, d, in the lower part
of its circular interior ior the bottom-edge of

dle 1)0"‘{ D’ Above the slmttle 't]lllb ary anged
and eoncentric with it, is a vertical spindle, B,
which drives it, the S‘"le spmdle being ﬁtted-
to suitable bemmgs m the framing, and fur-.

nished at its upper end with a toothed pinion,
T, which gears with a toothed sector, G/, on -
‘the front end of a horizontal lever, Gr whmh |
works on a fulerum-pin, @, on the top of the-

framing, and the rear end of whichis furnished
with a bowl working:in a groovein a cam, A’, -
on the upright rotating main shaft H of the;'-

ThlS shaft H also carries a
‘cam, I’ for working the needle-slide I, a cam;

J, 101 Woﬂﬂnﬂ t]:]e loop-opener J, a cmm K’ |
for working the feed-lever K, and a ca,m L" -
for W(}rl{mg the thread-whirl 1.

- The general form of the shuttle A 1s ﬂmt of

a bholt cylinder, or of a frustum of a cone of
very slight taper, having on one side a nose,
b, pmJechn from the body a little outside of

the cirele of its perlpherv, and-a recess, ¢, In-

side of the said nose, which combines with the

nose to form a hook, and which is romnded off
at n, on the side 0ppos1fe the nose, to form a-

heel.
cop or bobbin, #, such cavity being preferably
somewhat eccentric to the outer periphery of -
‘the body, in order that it may be made as™
large as the shuttle will admit of and thereby *
‘be c&mble of containing as large A cop or bob-
The nose is SO formed and

tapered that its poiint is the highest part, or
| at least as high as any ether pzut of the shut-

| tle.
‘groove, ¢, shown in Figs.7
face of W]llc]l 1§ concentrie 1mth 1:116 circular

It has a thread-cavity, g¢, ;to contain-a

In the upper side - of ‘rhe nose there is a
{ and 8, the outer

periphery. When the shuttle is arranged

above the. WOlh as repr eaented? its thread |
passes out thr 011011 an eye in its under side. -
Fig.: |’
upper fork, B‘, and a lower fork, B, the spaces-
| included between the prongs of the said forks
being made of true circular form, and the
QOpenmﬂ" left between the points of each, oppo-

| site the needle, being so much less than lnlf of
1ts circle that the slmttle is securely retained

The shuttle- holder B B’ is composed of an .:.

in place therein, with its nose projecting be-
The lower

The_lower face of the




~upper fork is made mth a rabbet, as shown in
Figs. 6 and 7, or otherwise so sha,ped in its
transverse sectlon as to enter the concentric
groove ¢ in. the upper face of the shuttle, so
that the shuttle, when in place, is supported
- 1n the lower fork and 18 held upright not only
by fitting within the upper fork, but by the
bearing ¢?, provided, as shown in Figs. 6 and
7, on the outsule of the fork, for the outer con-

centric bearing-surface e of the groove e, 1n-
side of the shuttle-nose, the bearing ¢* on the
outside of the fork helpmg especially to sus-

tain the shuttle against the lateral pull to
which it is subject in spreading the loop of the
needle-thread. The lower fork B’ is made
movable up and down, to provide for taking
out and replacing the shuttle byslackening the
screw-bolt £, which attachesittothe framing D.

__The shuttle-driver consists of a pair of ver-
tical pins, ¢ ¢, which are free to slide through
_ a carrier plate or block. E2, which is fast on

the lower end of the spmdle E above the shut-

tle, and which are supported by a stationary
cam E', which is secured to the head of the
frame of the machine, and through which the
spindle K passes, the said cam having in its
periphery a groove which forms a race for the
upper ends of the said pins ¢ ¢ to travel in,

| whlle they have a rotary motion given to them
1in opposite directions alternately,as the Spin-

dle K receives such a motion through the pin-

ion I, sector G/, lever G, and cam A’. The

o lower ends of these drwmg -pins ¢ 4 are caused
by the cam to project into holes or recessesin

the upper face of the shuttle, and to rise al-
ternately out of contact with the shuttle, to
~ permit the passage of the loop of the needle-
thread under them. The movement thus given
to the shuttle is a little less than a complete
revolution in each direction.

- The loop-opener J, by which the loop of the
needle-thread is 0pened for the entrance of |

the nose of the shuttle, and which retains the
loop during its passame over the shuttle, con-
sists of & pointed instrument of slightly- curved
form, as shown in Figs. 3 and 8, with a notch,
Js near its point on that side which i is farthest
| from the shuttle. This loop-opener, which has

a reciprocating motion between the path of
the needle and the shuttle, is carried by one |
arm, J%, of a horizontal rock-shaft J*, which
works in suitable bearings on one side of the

- machine-frame, and another arm, J° of which

is furnished. W1th a wrist, whlch enters the

groove of the cam J!, by which the necessary

motion is given to the loop-opener.

The combined operations of the shuttle, the

loop-opener and the hooked needle are as fol-

- lows: When theneedle, moving upward, draws

up its thread in the form of a loop from the
whirl or thread-carrier L, and through the
work, and during ‘the latter portion of such
upwa,rd movement, the loop-opener J enters
the loop, but does ot enter it far enough to
expand 1t wider than the needle-throat, and
therefore does not strain it. As the needle
commences its downward movement, and thus

198,120

relieves the loop of tension, the loop-opener

continues advancing into the 100p and spreads
it open, at the same time slightly rising within

it to retain it, and pressing it slightly away
from the needle so that 1t may be easily lib-
erated from the hook thereof by the contin-
ued descent of the latter. The loop is thus
left upon the loop-opener in a condition and
| position to be entered by the shuttle, which,
‘at the time of the transfer of tie loop from |
the needle to the loop-opener, has been sta-
tionary at the end of its backward movement,
with its point at the left-hand side of the ver-
tical opening between the ends of the forks
of the shuttle-holder, as shown by Fig.3. The
shuttle then commences its forward movement,
and 1ts nose passes into the loop, the back sn:le
of which then passes into the recessce. Asthe
forward movement of the shuttle proceeds it
carries round overit the back side of the loop,
whieh is thus passed more than half-way over
it, while the front side is retained by the notch
] of the loop-opener. As the shuttle is com-
pleting its forward movement, the loop, hav-.
Ing passed more than half- way over 1t, be-
| comes slack, and the loop-opener retires from
it, and by the time the said movement is com-
pleted the loop is left on the heel »/ of the shut-
tle, which then remains stationary while the
needle completes its downstroke, and makes
| such portion of its return-stroke asis sufficient
for it to draw up the new loop so far as to pull
the loop first mentioned over the heel of the
shuttle. The return or backward movement
of the shuttle is almost entirely made during
the remaining portion of the ascent of the
| needle, being completed just as the needle
commences 1its next descent. During the
whole operation of the passage of the shuttle
| through the loop the shuttle remains firm and
solid, 1n. positive bearing - contact with the
holder, not having to be raised therefrom by
the loop, or to permit the passage of the loop
over or around it, as the loop never passes be-
| tween the exterior of the shuttle and the sup-
| porting-surfaces of the holder, that side of the
i loop which is carried over the shutt]e entering
the hook of the shuttle, and passing over the
heel thereof, through the vertical opening left -
between. the points of the prongs of the forks
I B B’ of the holder; and hence waxed thread
' may be used W1th0ut liability of accumulation
of wax on the shuttle-supporting surfaces.

By making the shuttle and its bearing in
the forks B slightly conical, and arranging
the smaller part of the Shuttle downward, as

represented in the drawings, the wear of the

l shuttle and 1ts bearings 1s prevented from

changing the proper relation between the shut-

tle and the needle, for if the shuttle should

wear it will alw&vs maintain the same axial

position, and, its axis being parallel with the

| path of the needle its nose will always re-
main equally near the path of the needle.

The shuttle and its holder, thus constructed,

i may be employed above the work, or with the

| work between 1t and the work- supportmg de-

P
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~ vice, whether such device be a post, as repre- |
o sented in the dra,wing;,,}a,: 1}:513‘[)1.;35l or a horn. |

‘It will be seen' that I have represented the
-shuttle, thus constructed and supported, incom--
- bination with a work-supporting peost, M, con-

“axis of the shuttle is not only parallel with
- the path of the needle, but also with the axis
- of the thread-carrier or whirl. -
~ The whirl or thread-carrier L represented,
through which the needle-thread is supplied,

~ and by which the said thread is laid into the |

~ hook of the needle, is made in the form of a
~ long spindle, which reaches up to near the

~ top of the work-supporting post M, and ex-

- tends down through the whole depth or height
of the post, and down through the bottom
~thereof. The said spindle has a bearing at m
- 1n the upper part of the post M and a bearing
~at m' at the bottom thereof, and has on its
lower part a pinion, k, which gears directly.

~ with a toothed sector, I, on one end of the hori-
- zontal lever 12, which receives motion on a |

- fixed fulerum, ¥, from the cam L on the main
- shaft. By thus extending the whirl down-
- ward through the post in spindle form, and

- putting the pinion % on the lower part of it, I

~am enabled to drive it directly by the sector

~without the intermediate gearing heretofore |

employed for driving the whirl. It is not

necessary, although it may be preferable, in |

order thus to dispense with the intermediate

- gearing, that the spindle should extend right

- through the bottom of the post, as the pinion
-k might be inside of the post, and there might

- be an opening in the side or back of the post
- to permit the sector I to gear with the pinion
- within the post.- This construction and method

- of driving the whirl, by getting rid of gearing

 in the upper part ot the post, enables the top

-+ of the post, which constitutes the bearing for

. the work, to be made very small, so as to afford
the greatest facility for the easy manipulation
of the work upon and around it. The top sur-

. face of the post must, of course, be long enough

‘in the direction of the feed to give a proper
- length of support to the work in that diree-
~tion; but in the transverse direction it needs
- to be, for many of the various operations of

- boot and shoe making, only wide enough to

- contain the hole for the passage of the needle
- and thread. | D |

By rounding off .
- dle and forming a cavity in the post between

-~ its head and the top of the whirl, as shown

~ atn in Figs. 4 and 5, the post may be so much

~ tapered and thinned toward the top as to leave

~ asharp edge at the tip of its head, as shown

~ in Fig.5. .~ L
- In thus reducing the upper part of the post
“I'remove the metal altogether from those op-
~posite sides of the cavity n on the broader
sides of the post, so as to form lateral open-
ings v, as shown in Figs. 3,4, and 5, and leave

Voo

§

the upp'er end of the Spiﬁ- |

_ _ _ | _ _L without such openings.
taining a rotary whirl er thread-earrier, L, |
- having an upright axis, and, therefore, the |

-mit the introduction and removal of the
i to and from the

lateral openings v of this bridge afford such
free’'play for the thread between the whirl and
the head or tip of the post as could not be

atforded if the post were equally contracted

The feed-lever K, which is

one edge of the work or material being sewed
to make what may be termed a *side feed,”
while the pressing-surface presses upon the

| face. Thefeeder and presser, thus constructed,

also allow the material being sewed to be

bent over one edge of the post or other work-
supporting surface, as shown in Fig. 5, in

which o and p indicate two pieces of material
which are being sewed together; and in that

case the pressing-face r holds down the mate-
rial upon the post, while the feeding-face s
operates against the portion of the material

which is bent over the side of the post. The

pressing-tface » may be arranged at asufficient
inclination as to hold and press the work ob-

liquely against the opposite side of the post
to that on which the feeding-surface acts, and

face of the latter.

The lever K is Jj;epresented as occupying a '
horizontal position, and in order to enable it

to have a vertical movement to raise the press-

er from the work, and bring it down thereon,
| and a horizontal movement to produce the
feed, it has two fulcrums, viz: one consist-

ing of a horizontal pin, w, Fig. 1, which is se-

cured in the head of a vertical pin, ¢, which

the frame. The cam K! has two faces, one to

also the presser,
1s shown in Kigs. 1, 5, and 5* as constructed -

withan angularrecess; rs, in its end. One face,
-, of said recess being horizental or nearly so,
‘| to constitute the pressing-surface, is to press
upon the work over or above the work-sup-
porting surface, and the other face, s, which is
‘serrated, toothed, or roughened, being ar-
ranged at an angle to the pressing-surface,
that it may present itself at an angle to the
work-supporting surface, and so act against

33::' -

‘thereby permit the needle to pass through the
work in a direction oblique to the general sur-

constitutes the other fulcrum, and which
works in a suitable bearing, %, provided on

produce the vertical, and the other to produce

the horizontal, motion, and the lever has ap-
plied to it two springs, viz: one, K2, to pro-

duce the downward pressure, and another, K3,

to produce its horizontal return movement
atter feeding. It hasalso applied to it a cam,
K%, with a handle, K?,to lift it by hand to per-

2 machine.
- 1 claim~— ' -

work

- 1. The combination of the reciprocating m- |

tary shuttle, and a forked shuttle-holder with-

in which the said shuttle works, provided with
a bearing, e, outside of the fork, and a cor-
responding bearing-surface, ¢/, provided inside

of the shuttle-nose, substantially as and for

the purpose herein described.

_ _ - 2. The combination, with the 'reeiprocating .
an open bridge elevated above the whirl. The | rotary shuttle, of the rotary spindle E, carry-
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' ing g-block E?,pins ¢4, cam E!, pinion T, toothed | anism for delivering thread to the same, and

sector &/, lever (&, and cam A, substantla,llv
as and for the purpose herein set forth.

3. The combination of a reciprocating rota-

- ry shuttle and a hooked needle,both arranged
above the support on the upper surtace of
which the material to be sewed is placed, and
mechanism for supplying thread to the said

o needle arranged below the said support, sub-

stantially as herem described.
4. The combination of a reciprocating rota-
ry shuttle and a hooked needle, both arranged.

above the support on the upper side of which
the material to be sewed 1s supported, mech-
anism for supplying thread to the said ieedle

below said support, and a loop - opener for
opening,
| Substautlally as herein described. .

5. The combinationof ahooked needle? mech-

Spreadlng, and holding said loop,

a reciprocating rotary shuttle, the axis of To-
tation of which is paraliel or &ppromm&telv SO
with the path of the needle and with the axis
of the whirl, substantially as herein described.

6. The combm&hon with a rotary whirl for
]avmﬂ' the thread mto the hook of the needle,
of a Work -supporting device containing S&ld |
whirl,and having its upper part or head raised
above the whirl , tapered on two opposite sides,

and leaving openings v v therein, whereby the

sald . head: 1s made to present a "narrow open

‘bridge, substantially as and for the purpose

herein speclﬁed
JOHN KEATS.

W1tnesses
BENJAMIN. W HOFFMAN,
I‘RDD HAYNDS -
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