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To all whom it may concern:

Be it known that I, ALPHONSO KEAl‘S, of
Newcastle-under- Lyne, in the county of Staf-
ford, England, have invented certain Im prove-
ments in Sewing Machinery to be Used in the
Manufacture of Boots and Shoes, of which the
following is a specification.

This 1nvent10n relates to improvements on
that class of wax-thread sewing-machines in
which a hooked needle and whirlare employed,
the objects being, first, to permic of a more
rapid action of the machine than heretofore,
and, secondly, to tighten the stitch and to time
this action with respect to the movements of
the feeding-instrument. The first of these ob-
jects I obtain by the useof anovel construction
of rocking shuttle, which will allow of the in-
sertion of a large supply of shuttle-thread, and
which will act as a loop-opeuner, thereby ren-
dering it unnecessary to use a special instro-
ment for that purpose.. The object of the see-
ond improvement I secure by.employing a
rocking lever carrying a guide-pulley for the
thread,whichleverserves to draw off therequi-
site supply of thread from the bobbin, deliver
it to the whirl, provide the slack thread for the
rising hooked needle, and take up the slack
when the shuttle has passed through the loop,
thereby drawing the shuttle-thread into the
work, and by timing this action with respect
to the movements of the feeding-instrament,
as hereinafter explained, avoiding the cutting
or indenting of the leather on the line of pro-
gress of the stitching by the pull of the needle-
thread.

In Sheets I, II, and 1II of the accompany-
ing .drawings I have shown my invention as
applied to whatis known asa ¢ post machine,”
but it is equally applicable,with obvious modi-
fications, to what is known as the ¢ horn ma-
chine.” This I have also illustrated in Sheets
IX and X, a top feed being in such case re-
quired for moving the work under the needle.
Figure 1, Sheet I, shows the improved sewing-
machine in side elevation, partly in seection.
Fig.2,Sheet II,is an end elevation of thesame,
also partly in section. Figs. 3, 4, 5, and 6,
Sheet 111, are horizontal sectional plan views
taken on the lines 12, 3 4, 5 6, and 7 8, respect-

ively, of Fig. 1.
and VI are full-size details of the shuttle and

The figures in Sheets IV, V,

its carrier. The other figures will be herein-
after referred to.

A A A, Figs..1 and 2, indicate the hollow
base, the standard, and the bracket-arm,which
serve to carry the working parts of the ma-
chine, the same being castin one piece. Stand-
ing up from the base is the short hollow post
A’, which serves to support the work, and in
it the whirl for laying the thread in the hool\ed
needle is mounted. The bracket-arm carries
at its forward end the guides for the hooked
needle-bar and presser-bar, as usual,and pend-
ent from it is a Dbracket, A2 which serves to
support the shuttle-carrier, and also a fixed
cam for actuating the mechanism for holding
the shuttle in posmon

B is a vertical shaft, mountedin bearuws in
the standard and prOJeotmg below the base of
themachine. Upon this shaft are mounted the
rotating cams employed for operating the vari-
ous parts of the sewing-machine. C is the
hooked needle, fitted to the needle-bar C/,which
is pivoted to a rock-lever, C%, mounted on the

bracket-arm. This leveris operated, asusual, 7

by a cam, C? on the cam-shaft B. .

Within the post A’ ismounted the whirl D,
which is supplied with thread from a bobbm,
E, mounted in an adjustable frame, E/, at the
51de of the base of the machine. This wlnrlD
is tubular, and on its periphery ahelical groove
is cut to receive a driver, which is carried by
a rock-lever, D’. The pivot-pin of this rock-
lever has its bearings in the sides of the hollow
base, and it is actnated by a grooved cam, D?,
on the cam-shaft B, its groove receiving an
anti-friction bowlcarried by the tailofthe rock-
lever D’. The needle-thread is led off the bob-
bin E to a guide-pulley, E¥, whence it passes
to atension-pulley, ¥/, that guides it to the cen-
ter of the whirl, which lays by its axial motion
the thread in the hook of the needle in the
usual manner. The tension-pulley F' receives
the requisite motions for following the needle
in its descent and drawing down the slack
thread, tightening the stitch, and taking off a
fresh supply of thread from the bobbin K.

G is the shufttle, the construction of which
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is clearly shown at Figs. 7, Sheet IV. This
shuttle G may be described as a short hollow
cylinder, closed at bottom and terminating at
its other or upper end in a knife-edged nose, g,
which forms a divider for the loop of the waxed
needle-thread. This nose takes a segmental
shape,receding rearward from the point, which
point is in line, or nearly so, with the under
side of the cylindrical part of the shuttle when
theshuttleis ina horizontal position. Thisseg-
mental-shaped divider terminates at its broad-
est part in a shoulder, ¢’*, which is formed
by making a transverse semicircular recess, ¢/,
between it and the eylindrical part of the shut-
tle. The upper or back edgeof the divideris
recessedlongitudinallyatitsrear,asatg® toper-
mitofthehooked needleenteringtheshnttleand
thereby disengaging it from the needle-thread,
as will be hereinafter more fully explained.
The shuttleismade to open to receive the shut-
tle-thread cop, Fig.7*,SheetIV,by theremoval
of the upper partfrom the lower part, the two
parts fitting together like the lid and body of
a pounce-box. The thread is drawn out from
the shuttle through a hole, ¢° formed in the
side thereof, heat being applied in the usual
way to facilitate the withdrawal of a waxed
thread. The nose of the shuttle is pierced
transversely, as at g%, toreceive a sliding bolt,
by which the shuttle is at {imes held in sus-
pension.  This bolt and the gripping appara-
tus, which forms part of the shuttle-carrier,
are the instruments by which the shuttle is op-
erated and caused to enter and pass through
the loop of the needle-thread. _

Ihavesaid thattheshuttle-carrier ismounted
in a pendent bracket, A% This carrier, without
its fittings,is shown detached in several views
in Sheet V:in plan viewat Fig. 8, in sectional
elevation at IFig. 9, and in end view at Fig. 10.
In Sheet VIthecarrierisshown with its fittings
attached—rviz, with the gripperfor holding the
shuttle, and with the bolt for suspending the
shuttle. Tig.11is aside view of the complete
carrier with the shuttle in place,and showing
also the position of the needle at the time the
shuttle is hanging from the bolt. Fig.12isa
front view, and Fig. 13 a plan, of the shuttle-
carrier complete. Fig. 14, Sheet 'V, is a verti-
cal central section of the carrier, showing the
mode of mounting the same and the fixed cam
which serves to operate the suspending-bolt
and the gripper.

G’ is a trunnion which works in a bearing
formed for it in the fixed cam H, attached to
the bracket A%, On thefront end of this trun-
nion is a disk, G%, which is flanged rearward,
as abt G5 This flange G® serves to carry a

- sliding bolt, G*, which enters the hole g%, made

6o

65

through the nose of the shuttle for the pur-
pose of supporting the same at certain parts
of its motions.. From this flange projects an
arm, G% which is represented as having a fork
and pin connection with the arm of .a rock-
shaft, G5 mounted on dead-centers at the side
of the bracket-arm A, but which may be geared

by toothed sectors with said arm of said rock-
shaft GS. 'This rock-shaft receives through a
second arm a rocking motion from the cam G?
on the cam-shaft B, for the purpose of impart-
ing areciprocating axial motion to the shattle-
carrier, TFrom the face of the disk G? projects
a horn or abutting piece, G% against which the
shuttle G is held fast by means of the gripper
G, (shown detached atFigs, 15, Sheet I'V,) piv-
oted to a lug stauding up from the flange G°.

By reference to Tigs. 8, 9, and 10-it will be
seen that the parts marked G/, G?,G% G, and
(% constitute one casting. The disk G® is
slotted, as shown at ¢® in Fig. 10, and also
partly shown in Fig. 12, to permit of a bowl
attached to the gripper G° entering a groove,
g% in the face of the fixed cam H, which is
shown detached at Figs.16, Sheet V. Bymeans
of this cam the gripper (when the shuttle-car-
rier is turned in its bearings) will becaused to

75

80:

85~

close upon the rear end of the shuttle or to re-

lease its grip therefrom, as required. Immedi-
ately below the bolt G* the flange G*is slotted,
to permit of a bowl which depends from the
bolt entering a groove in the periphery of the
fixed cam H. This groove is so formed as to
insure the advance of the Dbolt to engage with
the shuttle and the withdrawal of the bolt
from the shuttle at the required moment, so
that the shuttle may be held thereby when re-
leased from the pressure of the gripper G?and
withdrawn when the shuttle is on the point of
entering the loop of the needle-thread. To
prevent the shutile from slipping off the bolt,
a finger, G, is provided, which is hinged to
the horn G2, and is free to be shifted out of
position when the shuttle is required to be re-
moved. This fingeris shown detached at Figs.
17, Sheet I'V. The motions of the bolt G*, as
well as those of the gripper, will be produced

‘by the action of the cam H, as the shattle-

carrier is moved around it by the pendent arm
of the rock-shaft G°.
also, of the shuttle for entering the loop and
passing through the loop when it is disengaged
from the hooked needle, more particularly re-
ferred o hereinafter, are also obtained from the
reciprocating action of the shuttle-carrier.

I is the presser-foot, carried by the presser-
bar I’, which is held down by a helical spring,
12, as usual. This presser-foot is enabled to
resist the upward pull of the needle-thread by

-means of a reciprocating bar or rock-lever, I3,

a pin from the forward end of which overlies
a projection on the side of the presser-bar.
This rock-lever is carried by a fulerum-pin on
the bracket-arm, and is fitted at its rear end
with a bowl, which is operated by a tappet-
cam, 1% on the cam-shaft B. This cam is of
the form of a disk, having upon its face a tap-
pet-projection, (shown in plan view, Figs. 3 and
4,) so shaped as to hold the forward end of

-the lever down at the moment the upwardpull

of the needle-thread takes place, and imme-
diately this action has passed the presser-foot
will be free, so as to permit of the feed of the
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work under it. The drawings show an under
feed; but a top feed might Le employed, if
thought desirable. In this particular class of
machine, K is the feed-bar, which stands up
in the post A’ and projectsthrough the slotted
cap or cover thereof to bear against or reach
the work. Thisbar is pivoted toa slide, which
is free to work up and down in gnides formed
to receive it in a fixed bracket, K’ attached to
the base of the machine. The lower end of
this feed-bar is connected by a ball-and-socket
joint to a rock-lever, K2, the pivot-pin of which
is earried by a vertical swivel- -pin, K3, (within
the base A,) forked at its upper end to receive
the lever. By thus mounting the rock-lever
K* it is free to move horizontally as well as
vertically under the action of a double-acting
feed-cam, K* X%, mounted on the cam-shaft B.
The rear end of the rock-lever K? is forked,
and each prong of the fork is fitted with an
anti-friction bowl—the one to enter a groove in
the periphery of the cam K*, which is the lift-
ing-cam, and the other to Lear upon the pe-
riphery of the cam K®, which isthe feeding-cam.
These cams are shown as laid out in the dia-
grams Figs.2Pand 2¢, Sheet IV, and their timed
relation to the stitch-tightening cam, hereinaf-
ter referred to, is indicated by the dotted line
which passes through the three diagram fig-
ures, it being important for the efficient action
ofthe stitch-tightening apparatus, which forms
the second head of my invention, that the rela-
tive turning of these cams should be ex‘lct]y
determined.

The pulley F/, which rises with the needle, as
before mentlonet., and serves also to tighten
the stiteh, is carried by a rock-lever, F, which
rocks on a falecrum-pin carried by a hollow
base. This rock-lever F carries at its rear a
bowl, which enters a groove in the periphery
of a eam, F? on the cam-shaft B. Thiscam
{which i 1s showu aslaid out in the diagram Fig.

' Z‘* Sheet 1V) by its rotation imparts the requi-

45

55

site rocking motions to the lever F for fol-
lowing the needle in its ascent, drawing down

the slack thread to tighten the stiteh, and tak- |

ing off a fresh supply of thread from the bob-
bin I, and slackening the thread at the proper
time relatively to the motion of the feed-bar
and the whirl. The bobbin R, (see Fig. 4,
Sheet I11,) I mount upon an adj ustable trame,
E/, from whlch stand up two pins—the one to
receive the bobbin and the other an elastic
pressure-finger, B2, This frame is carried by
a fixed stud, E3, projecting from a lug on the
base of the machine, and it is held fast to the
base by means of an adjusting-screw, B,

- elastic finger 12 serves merel yto pnt the requi-

606

site tension on the thread.

Supposing that it is required to sew two
pieces of leather together, these are placed up-
on the post A/, and the hooked needle C, being

caused to descend, will pierce the work, and,.

: passing down into the center of the whirl D,

65

will receive its thread therefrom. The needle,
then rising through the work, will present its

The

loop tothe shuttle G toreceivealocking-thread
therefrom. The shuttle-carrier will then be
caused to rock forward in the direction of the
arrow, Fig. 2, and thereby advance the nose of
the shuttle, causing it to enter the loop and to
take ahorizoutal, or nearly horizontal, position
therein. When the shuttle-carrier commences
its rocking motion to bring the shuttle into
this position the shuttle will be held both by
the gripper G® against the abutting piece G®
and by the bolt G*; but so soon as thenose of
the shuttle commences to divide or open the
loop of the waxed needle-thread the bolt G*
will by the action of the fixed cam H be with-
drawn from the shuttle, leaving the shuttle
free to take a horizontal position. - 'When this
position of the shuttle is attained the needle
will descend into the recess ¢’, cutin the back
of the segment-shaped termination of the shut-
tle to a depth sufficient to release the loop from
its hook and leave it resting upon the shattle.
At this moment the rock-lever F, below the
base of the machine, will be caused to put a
tension on the mneedle-thread, the resalt of
which will be to make the loop slip ower the
shoulder ¢'* back to the bottom of therecess ¢/,
and out of line of motion of the needie.” The
loop having slipped ount of the plane of motion
of the needle, the needle will then be {ree to
rise, and when it is moved upabove the path of
the shuttle the further movements of the shut-
tle will take place. TFor this purpose the shut-
tle-carrier is rocked backward by means of the
arm on therock-shaft G5, actuated by the cam
G7, as before explained, and during this back
movement of the carrier the cam H will be
caused to advance the bolt G* and thruast it
into the hole g* in the nose of the shattle. The
further back motion of the shattle -carrier
will caunse the arm H to release the gripper
G?, and thereby leave the shuttle suspended
on the bolt. The continued downward move-
ment of the rock-lever F will by putting a
tension on the needle-thread draw the loop off
the shuttle, its release being assisted by the
tendency of the shuttle to move in the direc-
tion of the pull of the thread. When the shut-
tle has passed through the loop, the loop will
be caught by the shuttle thread, and the rock-
lever I will by continuing its downward mo-
tion draw down the loop of the needle-thread
and tighten the stiteh in the work. The rock-
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lever, having done this, will descend farther to

the dotted position of Fig. 1, and thereby draw
off a fresh supply of thread from the bobbin E.
The cam ¥?, which actuates this lever, is so
cut (see Fig. 2*) as instantly to slacken the ten-
sion when the fresh supply of thread has been
obtained, and thereby to provide sufficient
slack for the feed of the work and the sub-
sequent action of the whirl. This tightening

of the stiteh, it will be seen, is effected by the
direct downward pull of the needle-thread by
the lever I and its pulley ¥, and hence the in-
dentation of the leather by the thread in the
line of the -stitches is avoided.

T also avoid
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the scraping of the wax from the thread, which } arrow, and the shuttle is held and moved solely

is due to the needle-thread coming in contact
with and being strained over some hard edge
or surface between the work and the bobbin,
where it is very liable to be frayed. This inju-
rious result I avoid by so timing the feed that
it shall immediately follow the tightening of
the stiteh and be contemporancous with the
rise of the lever to slacken the thread for the
next succeeding action of the whirl. As this
is clearly illustrated by the group of diagrams
Figs. 2%, 2°, and 2¢, no further explanation of
the relations of the motions of the feed-bar and
stiteh-tightener to each other will be required.

The feed of the work forward the length of
a stiteh is done by means of the feed-bar K
in the usual manner, and so soon as that .op-
eration is effected the needle, which is mean-
while making its deseent, will pierce the work,
pass into the whirl, and receive thread there-
from as before. The needle will then rise to
draw a fresh loop throngh the work,and as it
rises the rocking lever F will follow its move-
ment, in order to give out such a supply of
thread as will prevent any undue strain being
put upon the loop. So soon as the needle
commences to rise the shuttle-carrier will com-
mence a forward rocking motion, and it will
thereby cause the cam H to closethe gripper G°
onto the heel of the shuttle and withdraw the
bolt from the nose thereof. The shuttle will
then be caused to repeat the various move-
ments traced out above for the purpose of en-

tering the loop brought up by the needle, re-.

leasing the loop from the needle, and by pass-
ing through that loop to deliver its. locking-
thread into the loop of the needle-thread.

To render this series of motions more clear,
I have appended to the drawings a series of
diagrams, from which the progress of the en-
tering of the shuttle into the loop of the needle-
thread and the laying of the shuttle-thread
therein and the tightening of the loop upon
that thread may be clearly traced.

The diagrams 1, Sheet VII, show in front
and side elevation the position of the parts
when the needle-hook C, having descended
into the whirl and received a thread in the
hook of the needle, is commencing to pull the

loop of thread throngh the work. At thistime

the shuttle G is held at the nose by the bolt
G+ and gripped between the horn G® and the
gripper G°. The shuttle-thread (indicated by
the black line) issues from a hole, g% in the
shattle-case and leads down to the previously-
formed stiteh. Tor the purpose of putting a
tension on this thread it may be threaded
through holes formed in a projecting rib on
the case of the shuttle in the manner well
known. :
Diagrams 2 show the needle rising to its
highest position, the loop being entered by the
nose or divider g of the shuttle and the bolt G*
being momentarily withdrawn for the passage
of that part of the shuttle through the loop.
The disk G? is rocked in the direction of the

by the horn and gripper G®and G°.

Diagrams 3 show the disk G rocked to its
farthest position in the direction of the arrow,
the shuttle being then held in a horizontal po-
sition by both the bolt G* and the horn and
gripper. The loop is now carried past the
shoulder of the divider. Theneedle-hook, then
descending, leaves the loop resting on the
shuttle, and the reversal of motion of the disk
G? causes the loop to be caught in the recess
¢’ and carried by the shoulder g'* from the path
of the needle in a backward direction.

Diagrams 4, Sheet VIII, show the disk G*
rocked in the direction of the arrow, so as to
cause theloop of the needle-thread to fall down-
ward onto the back of the shuttle; but it is
still prevented from falling off the shuttle until
the lower part is free from the gripper G®. The
shuttle-thread is in this position nearly through
the loop of the needle-thread.

Diagrams 5 show the farthest rocking mo-
tion of the disk G? in the direction of the ar-
row, by which time the gripper G° releases its
hold of the shuttle, which thus hangs free on
the bolt G4, falls forward, and allows the loop
of the needle-thread to fall from between the
back of the shuttle and the horn G*, when it is
immediately drawn down and the stitch tight-
ened by the special apparatus above deseribed,
thus forming a stiteh similar to the one shown
in the enlarged view at Fig. 6.

The work, it will be understood, is held by
the presser-foot duaring the operations above
enumerated, it being enabled to resist the up-
ward pull of the needle-thread by means of the
retaining-pin of the reciprocating bar or lever
13, resting on the shoulder of the presser-bar.

In adapting the stitch-tightening apparatus
tothe¢ swivel-horn”sewing-machine, which,as
is well known, is required for sewing the outer
sole of boots and shoes to the insole, I mount
the apparatus upon theswinging horn, inorder
that it may follow the motions of that instru-
ment.

Sheet IX, Fig. 18 shows in sectioual eleva-
tion, and Fig. 19 in sectional plan view,so much
of a swivel-horn machine as will explain the
mode of applying thereto the stitch-tightening
apparatus above described. A’ is the swivel-
horn, upon the elevated end of which the work
to be sewed is placed, and within this extremity
of the horn the whirlis mounted, as usnal. The
horn A’is earried by a hollow trunnion, A?,
through which motion is conveyed to the whirl,
asusual. Mountedon thehorizontal extremity
of this horn A’ is the bobbin E, which carries
the needle-thread or thread for the whirl. This
bobbin is provided with friction-surfaces to re-
ceive the pressure of an adjustable forked
brake-lever, E2

Standing up from the hollow center A? of
tbe horn is a pair of guides, a, for guiding a
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sliding frame, F, which carries a roller, F/; of 130

a length corresponding with that of the bob-
bin ¥ and mounted parallel thereto. This
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frame I (see the detached view, Fig. 20) is
supported by a vertical rod, 3, which passes
down the hollow trunnion A2 and is fitted
loosely at its lower end with a collar, D3 Pro-

5 jecting horizontally from this collar is a pin,

10

15

20

25

30

35

40

45

which passes through a vertical slot in a pend-
ent bracket, from the bearing in which the
trunnion A? works. The pin, after passing
through this vertical slot, éngages with a roek-
lever, F4, which is slotted at its free end tore-
ceive the pin. Thisrock-lever is mounted upon
a stud-pin projecting from the main framing,
and it carries at its side a bowl, which enters a
groove in the periphery of a cam, F®, of the
cam-shaft B, By the rotation of this cam F®
the rock-lever is caused to impart an up-and-
down motion to the frame F, for the parpose
to be presently explained. The thread from
the bobbin E is led under'a guide-pulley, E*,
carried by the horn, thence over the roller F/,
and down under a guide-pulley, E’*, on the
horn to a guide-pulley, E?*, which is also
mounted in stationary bearings, and from this
guide-pulley the thread passes up to the whirl.
If, now, the rise and fall of the roller in the
frame F is properly timed, it will be caused to
draw off thread from the bobbin E, deliver it
to the whirl during the formation of a new
loop, and take up the slack, so as to tighten
the stitch as soon as it is formed.

The diagram Fig. 21, Sheet X, shows the
cub of cam required. for properly roeking the
lever. F* to produce these results, and its posi-
tion in the machine with respect to the feed
motion is illustrated by the group of Figs. 22
and 23, the two latter figures representing re-
spectively the lifting and feeding cams for a
top-motion feed, such as isused in swivel-horn
machines.. By the employment of these cams
in the manner indieated a reciprocating motion
is imparted at the proper moment to the frame
T, and the roller F' is thereby caused to draw
off thread from the bobbin, slacken thethread
simultaneously with the feed motion, and sup-
ply it to the whirl, take up the slack of the
loop formed by the hooked needle, and tighten
the stitch, as before described. To enable the
stiteh-tightening apparatus todo this, the cams

for actuating the feed and for working the
rock-lever must be timed in the manner al-
ready described.

Having now set forth the nature of my in-
vention, I wish it to be understood that I
claim— :

1, The shuttle having a knife-edged nose
for dividing the loop, a grooved segmental-
shaped portion in rear of said nose, and a
shoulder in rear of said grooved segmental por-
tion, substantially as and for the purpose here-
in deseribed. -

2, The combination, with the hooked needle
and the bracket-arm which contains the guide
for said needle, of a bracket pendent from said
bracket-arm, an oscillating shuttle-carrier piv-
oted into or having its bearings in said bracket,
and a shuttle supported in and operated by
said carrier, the said carrier being entirely
above the work, substantially as herein de-
seribed.

3. The combination, in an oscillating -shut-
tle-carrier, of the horn G¥, the pivoted gripper
G?, the sliding bolt G* and a stationary cam
for operating said grippers and bolt, substan-
tially as herein described.

4. The combination, with the feeding de-
vice in a sewing-machine having a hooked
needle and a shuttle above the work-support,
and mechanism for operating the said device,
of the rising and falling take-up roller ¥/, its
carrying-lever I, and mechanism for operating
the said lever, the two said mechanisms being
so timed that the operation of the said roller
for tightening the needle-thread to complete a
stitch shall precede the feeding movement,
and the slackening of the said thread follow-
ing the tightening of the stitch shall be con-
current with the feeding movement, as herein
described.

Dated the 25th day of February, 1881.

ALPHONSO KEATS.

Witnesses:
C.H.KxAT1s,

17 West Brampton, Newcastle, Staff.
J. H. COPESTAKE, -

2040 Waterloo Road, Burslem.
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