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To all whom it may concern:

Be it known that I, BExyamin F. Mavo,
a citizen of the United States, residing at
Salem, in the county of Essex and State of
Massachusetts, have invented certain new
and useful Improvements in Sewing-Ma-
chines; and T do hereby declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which it appertains to
make and use the same.

The present invention relates to shoe sew-
ing machipes and more particularly to lock

stitch, wax thread, shoe sewing machines

which employ a hooked needle.

In all shoe sewing machines of the type
above referred to which have heretofore
been devised, the tightening or setting of
a stitch has been produced by a sudden pull
on the thread continuing for a compara-
tively small portion of the entire interval
used in forming the stitch. This manner of
tightening or setting the stitch is necessi-
tated by the fact that the stitch tightening
or setting device acts upon the thread in
such a manner as to prevent any manipula-
tion of the thread in the formation of a suc-
ceeding stitch while the stitch tightening
or setting device is acting. The action of
the stitch forming devices in manipulating

the thread to formi a stitch must therefore’

be delayed while the stitch tightening or set-
ting device is operating, and in order to
enable the machine to be run at a reasonably
high speed without imparting an excessive
speed to the other parts of the mechanism
a comparatively small portion of the time
required to complete a cycle of operations
of the machine can be utilized in actuating
the stitch tightening or setting device. In
setting the stitch the needle thread is reeved
over the shuttle thread and both threads are
subjected directly to the strain necessary to
produce a tight seam, The sudden pull ex-
erted upon the thread by.the stitch tighten-
ing or setting device as the needle thread is
pulled into its final position causes the

needle thread to reeve rapidly over the shut-.

tle thread thereby tending to abrade and
weaken both threads, and as the needle
thread reaches its final position it is sub-
jected to a sudden jerk which is liable to
break one or both threads as soon as the
speed of the machine exceeds a certain limit,

The stitch tightening or setting device is
therefore an 1mportant factor in limiting
the speed at which the machine can be op-

- erated. Also the sudden action of the stitch

tightening or setting device causes the
thread forming the stitch to cut more or less

into the stock and thereby weaken the seam.

Another objectionable feature of the stitch
tightening or setting devices which are now
used in lock stitch, wax thread, shoe sewing
machines is that on account of the rapidity
with which they are actuated, they tend to
move varying distances so that the needle
thread is not pulled always into the mate-

rial to the same distance and an imperfect.
‘seam results.

In machines to which the present inven-

tion relates the stitch tightening or setting:

devices act on the needle thread at a con-
siderable distance from the work and the
pull exerted by the stitch tightening or set-
ting device acts. upon a comparatively long
portion of the thread. On account of this
arrangement and mode of operation of the

stitch-tightening or setting device the thread .

leading from the work to the. supply is

“stretched more or less while each stitch is

being tightened or set. This“stretching of
the thread also tends to produce irregu-
larities in the stitches since the thread is
not always stretched to the same extent and
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in consequence the position of the lock in -

the material varies. ‘

The objects of the present invention are
to overcome the objections, above noted, in
the arrangement and mode of operation of
the stitch tightening or setting devices of

lock stitch wax thread, shoe sewing.ma-

chines. _ ,

With these objects in view a feature of
the present invention contemplates the pro-
vision, in a wax thread, lock stitch, shoe
sewing machine, of a stitch tightening or

setting device which acts to exert a pull on:
the thread to set ot tighten a stitch during

a portion of the time occupied by the stitch
forming devices in manipulating the thread
to form a sacceeding stitch. The pull on the
thread is thus continued through substan-
tial portion of the interval used in forming
a stitch so that no.sudden strain is put upon
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the thread and the stitch. tightening or set- -

ting device can be actuated, even. when. the.

machine is run at a high rate of speed, with-
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out any liability of varying the extent of the

movements imparted thereto. An even seam
- having stitches formed in & regular manner

. is produced. arid the machine can be speeded:

_& as high as the other operating parts will per-
mit. - . . L :
Broadly: considered this feature of the in-
vention contemplates the provision of any
suitable device, either separate from the
10 iother stitch forming devices or forming a
part thereof, for tightening or setting a
~ stitch, and means for actuating said device

to set or tighten a stitch while the thread is |

being manipulated in the formation of a suc-
15 ceeding stitch. In the preferred form of
the invention, however, a stitch tighteiing
or setting device is provided in addition to
the usual take up, which device is arranged
to act on the needle thread after the take-up

'20 has drawn the loop of thread through which-

‘the shuttle is passed down upon the work,
and to pull the thread into its final position
in the seam, this action of the stitch setting
device continuing while the needle thread 1s

25 being manipulated in the formation of the
next stitch. S ! .
Another feature of the invention consists

in the provision of a stitch tightening or set-

ting device which is arranged to ‘grasp the’

30 thread in close proximity to the work.and
exert a pull only on that portion of the

* thread leading to the work. By arranging
the take-up device to act in this manner a

- comparatively small portion of the thread is
85 affected by the pull of the take-up device

and  the objectionable .stretching of the-
- thread incident to prior constructions .is

avoided. Also portion of the thread leading
" from the stitch setting device to the supply
40 is left'in a condition which permits it to be
manipulated in forming the next stitch so
that the action of the stitch tightening or
setting device can be continued and the stitch
- set without subjecting the thread to a sudden
" 48 jerk.. . PR ‘ .
.- In addition to-the features of invention
. above referred to the present invention also
" consists in certain devices, combinations and
arrangements of parts hereinafter described
.50 and claimed, the advantages of which will
 be obvious to those skilled in the art from
the following description. . ‘
- The present invention will be clearly un-
derstood from an inspection- of ‘the accom-
.55 panying drawings in which-— '
- Figure 1is a view in front-elevation of a
portion of a lock stitch wax thread sewing
“machine with the preferred embodiment of
the invention applied thereto, so much only
60 of the machine being shown as is necessary
. to illustrate the connection of the present

invention therewith. Fig. 2 is a view simi- |

lar to Fig. 1 with the parts in the positions
they assume at another stage in the opera-
65_tion of forming a stitch. . Fig. 8 is a. view
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similar to Figs. 1 and 2 with the parts in the

positions they assume at still another stage
in the formation of a stitch, and Fig. 4 is'a
view in side elevation, partly in section, of a

_portion of the machine, with the parts in the

position illustrated in Fig. 8 and illustrat-
ing particularly the construction and ar-

rangement of the devices which manipulate

and control the needle thread.
In the' drawings the invention.is illus-

‘trated as applied to the sole sewing machine

disclosed in the patent to French and Meyer,
No. 473,870, dated April 26th, 1892, to which
patent reference may be had for a complete
disclosure of the construction and mode of

operation of those parts of the machine not

illustrated in the accompanying drawings or
hereinafter specifically described.
Referring to the drawings 1 indicates the
curved hooked needle, 2 the awl, 3 the work
support, 4 the presser foot, 5 the shuttle, 6
the looper, 7 the thread arm, 8 the loop
spreader or lifter, 9 the take-up, 10 the

‘auxXiliary take-up;"11 the pull-off, 12 the
thread clamp and 13 the tension, these.

parts, with the exception of slight changes
in the movement of the looper and take-up,
hereinafter described, being constructed and
arranged to operate as in the machine of
the patent above referred to. .

The device .for setting the stitch illus-

trated in the drawings consists of a gripper

comprising .two jaws 14 and 15 located be-
neath the work support 8 and adapted to
grasp the needle thread between the work
support and the leoper. The jaw 14 is
formed upon the forward end of a curved
lever 16 pivoted at 17 on the frame of the
machine and provided at its upper end with
a stud engaging the cam groove 18 .in the
face of one of the cam disks on'the cam

‘shaft. The jaw 15 is formed upon the for-

ward end of a bent lever 19 which is piv-
oted at 20 upon-the lever 16 so that the two
jaws move together toward and from the
work support. ‘The jaw 15 is moved toward
and from the jaw 14 to grasp and release
the needle thread by means:of a lever 21

_pivotally mounted at 17 at one side of the’
lever 16, the lower end of said lever being.

pivotally connected to the rear end of the
lever 19 and the upper end of said lever
being provided with a stud engaging a cam
groove 22 cut in the bottom -of the cam
groove 18, The shape of the cam grooves
18 and 22 is such, as will be apparent from
an -inspection of Fig. 4, that the jaws 14

and 15 are moved toward and from the work .

support and the thread is grasped between

“the jaws during the movement of the jaws

away from the work support. A
_The mneedle thread is placed between the
jaws 14 anc 15 of the stitch setting device

by a lateral movement of the looper and the

movement ¢f the looper in the machine of
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the patent above referred to is modified to
produce this- result by changing the shape
of the cams by which the looper is actu-
ated. The movement of the take-up is
modified so that the take-up instead of set-
ting the stitch, as in the machine of the
patent above referred to, merely draws
thread from the loop of needle thread after
the passage of the shuttle therethrough, the
movement of the take-up being so adjusted
that substantially all of the slack thread is
taken out of the loop but the loop is not
drawn down into the work.  This adjust-
ment of the movement of the take-up is se-
cured by providing an adjustable connec-
tion between the cam actuated lever 28 and
the lever 24 through which the take-up is
operated. ,

The operation of setting a stitch will be
clearly’ understood from an inspection of
Figs. 1, 2 and 3-in which Fig. 1 illustrates

the position of the parts at the b:ginning of

the stitch setting operation, Fig. 2, the po-

sition of the parts at the end of the stitch

setting operation and Fig. 8 the position of
the parts after the stitch has been set and
while the shuttle is entering the loop of
needle thread drawn up in the formation
of the next stitch. Starting with the parts
in the position indicated in Fig. 3, the shut-
tle passes through the loop of needle thread
and the take-up acts to pull the loop of

‘needle thread down to the work substan-
“tially as indicated in Fig. 1.

The looper
now moves to place the needle thread be-
tween the jaws of the stitch setting device
which immediately close upon the thread
and begin their downward movement. This
downward movement is substantially per-
pendicular to the work and is in the direc-

_tion of the lead of the thread so that a di-

45

50

85

60

66

rect pull is exerted upon the thread and
the thread is not deflected during the stitch
setting operation but is acted upon to the
best advantage. The downward movement
of the jaws of the stitch setting device con-
tinues while the loopew presents the thread
to the thread arm and returns to the posi-
tion indicated in Fig. 2 in svhich position
the thread has been placed in the hook of
the needle. By the time the looper reaches
the position indicated in Fig. 2 the thread
arm has been actuated to form a loop in the
needle thread between the looper and. the
jaws of the setting device so that the down-

ward movement of the stitch setting device’
-continues during the thread manipulating

movements of both the looper and the
thread ‘arm.

. While the above described movements of
the looper-and thread arm are taking place
the awl is actuated to pierce and feed the
stock and is withdrawn therefrom, the
presser foot is released to allow the work
to be fed and is then again locked and the

8

needle is advanced through the work into
position to receive the needle thread from
the looper. The meedle is now retracted
drawing up a loop of needle thread through
the material and simultancously the jaws
of the stitch setting device release the
thread. o

The thread manipulating movement of

the looper and thread arm takes place dur-

ing ‘approximately 180° ‘of the revolution.
of 'the cam shaft so that the stitch setting
device, which is acting to set the stitch dur-
ing the movements of the looper and thread
arm, exerts a pull on the needle thread dur-
ing substantially one-half of the entire in-
terval consumed in forming a stitch. The
movement of the stitch setting device is
thus comparatively slow and the machine
can be operated at as high a rate of speed
as the other working parts will permit,
without producing any ' injurious strain
upon the thread by the stitch setting device
or causing any irregularity in the operation
of the device. . _

The nature and scope of the invention
having been indicated and a preferred form
of the invention having been specifically
described, what is claimed is—

1. A lock stitch wax thread shoe sewing
machine having, in combination, stitch
forming devices including 4 hooked needle,
a shattle, a looper, a take-up, and a stitch
setting device, means for actuating the take-
up to draw the thread from the loop of
neecle thread after the passage of the shut-
tle therethrough, and means for actuating
the stitch setting device to engage the needle
thread between the work and the looper and
to exert a pull on that portion only of the
thread between the work and the stitch
setting device to set the stitch while that
portion of the thread on the supply side

of the stitch setting device is kept in con- -

dition to be manipulated by the stitch form-
ing devices.

2. A lock stitch, wax thread, shoe sew-
ing machine, having, in combination, stitch
forming devices including a hooked needle,
a shuttle, a looper, a take-up and a stitch
setting device, means for actuating the take-
up to draw thread from the lqop of needle
thread after the passage of the shuttle
therethrough, and means for actuating the
stitch setting device to exert a stitch setting
pull on the needle thread in the direction
in which the thread leads prior-to the stitch
setting pull. v

3. A lock stitch, wax thread, shoe sew-
ing machine, having in combination, stitch
forming devices adapted to “fortn 'a lock
stitch, said devices including a_ hooked
needle, a shuttle and a stitch-settifig device,
and means for actuating said device to
exert a pull on the needle thread to set a
stitch during a portion of the time occupied
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by the stitch forming. deviees .in manipu-

20

- device to exert a pull on the needle thread

BLE

lating :the ‘needle ‘thread in the formation

of a succeeding stitch:

4. A lock stitch, wax thread, shoe sew-

ing machine, having, in combination, stitch

forming devices including a hooked needle,
a shuttle, a take-up, and a stitch setting de-
vice, means for actuating the take-up to
draw thread. from the loop of needle thread
after the passage of the shuttletherethrough,
and means for actuating the stitch setting

to set the stitch during a portion of the time

occupied by the stitch-forming devices in:

manipulating the needle thread in the for-
mation of a succeeding stitch. .

5. A-lock stitch, wax thread, shoe sew-

-ing machine, having, in combination, stitch
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forming devices including a hooked needle,

a shuttle, a take-up and a stitch setting de--

vice, means for actuating the take-up to
draw thread from the loop of needle thread
after the passage of the shuttle there-

through, and means for actuating the stitch

setting device to grasp the needle thread and

‘exert a pull on the thread to set the stitch.

6. A lock stitch, wax thread, shoe sew-
ing machine, having, in combination, stitch
forming devices including a needle, a shut-
tle, and a stitch setting device, and means
for actuating said devices to manipulate the
thread in forming a stitch and simultane-
ously to exert a pull on the needle thread
to tighten or set a preceding stitch. ’

7. A lock stitch, wax thread, shoe sew-
ing machine, having, in’combination, stitch
forming devices including a hooked needle,
means for drawing back thread from the
loop of thread drawn out by the needle, a
stitch setting device and means for actuat-

. ing the stitch setting device to engage the

45

needle thread close to the work and exert.

a pull on that portion only of the thread
between the work and the stitch setting de-
vice while that portion of the thread on the
supply side of the stitch setting device is
kept in a condition to be manipulated by the

~ stitch forming devices.

B0
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8. A lock stitch, wax thread, shoe sew-
ing machine, having, in combination, stitch

forming devices including a hooked needle, .

a looper and ‘a stitch tightening or setting
device, and means for actuating said device
to engage the thread between the work and
the looper and to exert-a pull on that por-

1,008,192

tion only of the thread between the work -

and the stitch setting device to tighten or

-set. the stitch ‘while that portion of the

thread on the supply side of the stitch set-
ting device is kept in a condition to be
manipulated by the stitch forming devices.

9, A lock stitch, wax thread, shoe sew-.
ing machine, having, in-combination, stitch
forming devices including a hooked needle
and shuttle, a looper, a thread finger, a take-
up and an independent stitch setting de-
vice, means for getuating the take-up to
draw thread from the loop of needle thread
after the. passage of the shuttle there-
through, and means for actuating thestitch
setting device to exert a pull on the needle
thread to set the stitch. -

10. A lock stitch wax thread shoe sew-
ing machine, having, in combination, stitch
forming devices including a hooked needle,
a shuttle, a looper, a take-up and a stitch
setting device, means for actuating the take-
up to draw thread from the loop. of needle
thread after the passage of the shuttle there-
through and means for actuating the stitch
setting device to exert a pull on the needle
thread in a direction at substantially right
angles to the work.

- 11. A lock stitch wax thread shoe sew-
ing machine, having; in combination, stitch
forming devices'including a hooked needle,
a shuttle, a looper, a thread finger, and a
stitch setting device, and means for actuat-
ing the stitch setting device to exert a pull

-on the needle thread to set a stiteh in the

interval of time during which the thread
arm, looper, and needle, are manipulating
the needle thread in the formation of a suc-
ceeding stitch.

12. A lock stitch, wax thread, shoe sew-
ing machine, having, in combination, stitch
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forming devices, including a hooked needle,

means for drawing back thread from the
loop drawn out by the needle, a stitch set-
ting gripper and means for actuating the
stitch setting gripper to grasp the needle

100

thread close to the work and exert a pull -

on the thread to set the stitch.
In testimony whereof I affix my signa-
ture, in presence of two witnesses.

BENJAMIN F. MAYO.
Witnesses:
BengamiN PHiues,
Frep O. Fism. - -



