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This invention is concerned with improvements
in or relating to sewing machines including start-
ing and stopping mechanisms particularly ap-
plicable thereto and is particularly but by no

5 means exclusively concerned with sewing ma--

. chines (and stop motions therefor) for operating
on thick stubborn materials such as leather.

In the boot and shoe industry, for example,
machines are used for sewing the outsoles of
welted shoes (which term is used herefn as in-
cluding also boots) to their weits by & lock-
stitch seam and such masachines make use of a
curved hooked needle, a rotary shuttle, a looper,
thread lock and thread lifter to cooperate in
handling thread to form the stitches in & manner
well known.

An illustrative machine of this kind is disclosed
in United States Patent No. 1,169,909 granted to
Fred Ashworth, February 1, 1916.

20 Usual machines of this kind employ mecha-
7" nism for actuating the sewing Instrumentalities
which, while satisfactory for enabling the ma-
chine to sew efficiently, up to a speed of say five
hundred stitches per minute or thereabouts, is
not suited for enabling the machine to run at &
relatively high speed for example to sew a thou-
sand stitches per minute. For instance, the
actuating mechanism for the sewing instrumen-
talities in machines of the type aforementioned
30 comprises two relatively long and horizontal cam

- shafts arranged (one above and behind the other)
transversely across the head of the machine near
its top and carrying relatively heavy cams which
actuate the  various sewing instrumentalities
through jointed and relatively heavy mechanisms
some of which extend across the machine for con-
siderable distances. The arrangement ‘of the
cam-shafts in the said position and the use of
somewhat heavy mechanisms for actuating the
sewing instrumentalities results in the setting up
of vibration in the machine which becomes ex-
cessive if it is attempted to run the machine at
high speeds and makes the smooth continuity of
the sewing operation difficult if not impossible tc
secure and also tends to render the formation
of the individual stitches less accurate.

One of the several objects of the present inven-
tion is to provide a novel form of sewing machine
of the kind referred to in which actuating mech-
anism for the sewing instrumentalities is so ar-
ranged in the machine that the tendency for
vibration to be set up in the machine when it is
running at a high speed will at least be markedly
less acute than were any such speed to be at-
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tempted with such known mechanism as just re-
ferred to. )

In an fllustrative embodiment of the present
invention hereinafter described the various sew-
ing instrumentalities are actuated. by & number 0
of cams and cranks which, instead of being se-
cured to horizontal shafts which extend across
near the top of the machine, are arranged.on &
number of shafts extending in a plurality of direc-
tions and which consequently can be and are 10
grouped closely adjacent the point in the machine
at which the sewing takes place. This arrange~
ment assists the actuating mechanism as a whole
to run at high speeds without excessive vibration
and also, since the shafts are grouped relatively 15
close fo the sewing point, enables the connections
between the various cams and the sewing instru-
mentalities to be relatively short and light, thus
also tending to minimize the vibration. More-
over- the particular heightwise disposition (here- g9
inafter disclosed) in the said {llustrative embodi-
ment of the said shafts relatively to the point at
which the sewing takes place is such that the
shafts are disposed mainly below the sewing point
thus not only producing a machine which has a 25
low centre of gravity (and therefore runs more
steadily) but also enabling the progress of the

_sewing operation to be more easily watched by
permitting an abundance of light to come from
different directions to the sewing point.

In arranging a sewing machine to run at a
high speed it is important that both the indi-
vidual speeds of movement of the sewing instru-
mentalities in relation to the machine cycle and
their relative timing be settled with a high order 85
of accuracy so that the absolute time taken by
the various instrumentalities in carrying out their
individual functions may be made as small as is
consistent with smoothness of operation and in
order that they may cooperate one with snother 40
in complete harmony. It is particularly im-
portant that in sewing machines of the kind pre- . -
viously referred to the needle and awl should be
actuated in a manner which, while allowing them
to remain inoperative during certain periods of 45
the machine cycle, will nevertheless cause them
to move smoothly and with rapidity at other
times and this imposes special conditions as indi-
cated when a machine of this kind is to be run
at very high speeds.

Accordingly it is another object of the present
invention to provide novel mechanism, in & ma-
chine of the kind hereinafter referred to, for
actuating & needle and awl in this manner. In
the {llustrative embodiment of the invention &6
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hereinafter described, mechanism for actuating
the needle and awl comprises a pair-of shafts
each having two cranks formed on it, one of the
cranks on one shaft cooperating with one of the
cranks on the other shaft to actuate the needle
and the other of said ctanks cooperating with the
other crank on the other shaft to actuate the awl.
The sald shafts are rotated at different speeds
and in opposite directions and the respective pairs
of cranks are coupled by linkage mechanism re-
spectively to needle and awl carriers in such a
manner that the needle and awl are operated
in the desired manner.

Prior machines of the type referred to rely, for
the feeding of the work through the machine, on
an awl which rises from below the work to pierce
the latter at a point to the right of the needle,
looking at the machine from the front, and which
while it is still in the work moves towards the
1left to carry the work towards the needle. When
the awl has come into line with the needle it is
withdrawn downwardly from the work (the nee-
dle being thereafter lowered to pass through the
hole punched for it in the work by the awl) and
while in its retracted position moves across to the
right to be once more ready to rise again to plerce
the work and to feed it & further step towards

" the needle. When the needle has passed down-
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wardly through the said hole, the looper and
thread hook cooperate to lay the thread in the
needle barb and the latter then rises through the
work, taking a loop of thread with it. As the

needle rises the loop of thread which it carries.

is engaged and held open by the thread liftér
ready to be engaged by the beak of the shuttle
and carried over the shuttle and over the thread
extending between the same and the stitch last
set. When the thread has passed over the high-
est part of the shuttle & thread take-up device
operates below the work to draw the thread down
from over the shuttle on to the work and to set
the stitch lock within the work. Stnce the shuttle
over which the thread has to pass has to be of
relatively large size in order to be able to ac-
commodate. a sufficiently large spool of thread
within it, it follows that the amount of thread
drawn up through the work by the thread Hfting
function of the shuttle is considerable and con-
sequently a similar amount of thread must be
pulled down through the needle hole by the take-
up device for the setting of the stitch.

If now the awl were to be allowed in such &
machine to pierce the work at such time as to be
in the work during the time that the thread is
being pulled down by the take-up device through
a needle hole previously formed in the work there
would arise a danger that the action of the awl
in penetrating the work would have caused or
cause the material of the work to be crowded
around the needle hole and so to grip the moving
thread and thus cause reeving and chafing of
the thread and weakening the latter and also
marring the appearance of the stitch formed.
This danger would be the more acute by reason
of the fact that the portion of the thread pass-
ing up from the underside of the work which is
actually used in the formation of a stitch will,
during the formation of previous stitches, already
have been drawn up through the work by the
needle and pulled down on to the work by the
takeup device several times, thus increasing the
harmful effect on the thread.

If however (as occurs in prior machines of the
type referred to) the awl after its return from a
feed stroke is maintained out of engagement with

2,056,670 _
‘the work until afier the thread used for a pre-

vious stitch has been drawn down on to the work
and the setting of the stitch has been substan-
tially completed, the portion of the machine cycle
during which the awl can be moved first to pierce
the work and then to feed the latter through the
machine 1is relatively small since the portion of

. the machine cycle required for the looping of the

needle and the formation of a stitch including the
drawing down of the thread on to the work for
the setting of the stitch is considerable.

In a machine in which as indicated the portion

10

of the machine cycle during which the awl can -

plerce the work and feed it towards the needle
is small, difficulties will arise if the machine is
speeded up beyond its accustomed speeds since
the work feeding movements of the awl will be-
come very jerky and unreliable and excessive
wear rapidly develop in the machine parts due
to the rapidity with which the awl actuating
mechanism will move. o

Further when a machine of the type above re-
ferred to is operating on heavy work it may arise
that the awl does not come accurately into line
with the needle at the end of its feeding stroke
(doubtless owing to inertia of the work impos-
ing bending strain on the awl) and in such event
the needle as it descends either becomes deflected
fnto the awl hole by the work or makes a passage
for itself in the work. In either case the appear-
ance of the work becomes marred. This is a con-
dition of affairs which would be accentuated at
increased machine speeds. :

Another of the several objects of the present
invention is to provide, in & machine of the kind
referred to, novel work feeding means which will
enable the machine to run at a high speed with-
out detracting from the efficiency of the sewing
operation.

Yet another of the several objects of the pres-
ent invention is to provide in & machine of the
kind described, a novel feed arrangement in
which a needle and awl lie always in the same
plane enabling the alignment of these parts to
be easily verified and if need be easily adjusted
and, since they do not partake in feeding, enabling
a thin needle and a thin awl {o be used so that
but 2 small hole is made in the work, the arrange-
ment being such in the preferred embodiment
of the invention which Is hereinafter described
in detail that the work feed is performed solely
by the presser-foot and work table which return
while the awl (which is shorter and therefore
stiffer than the needle) is in the work and holding

it against return movement.

In the illustrative embodiment of the invention
hereinatter described a curved hooked needle
and a curved awl are carried by members which
rock about a common axis to cause the awl and
needle successively to enter the work and the
needle and awl are retained always in one and
the same vertical plane. The machine consti-
tuting the illustrative embodiment comprises an
arrangement for feeding the work through it
which includes & work supporting table and a
presser-foot (both movable along the line of feed)
which Iatter presses the work against the table
and moves with the latter to assist in feeding
the work towards the left through the machine a
distance equal to the length of stitch to be made.
When the work has been .fed the requisite dis-
tance the awl rises to pierce the work to form
a needle hole while the work is held stationary
and supported against the action of the awl by
the presser-foot. While the work is held station-
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ary by the awl the presser-foot is lifted out of
engagement with the work and is returned to-
wards the right to its original position, the work
supporting table moving with it and sliding along
the underside of the work in contact with it in
order to be ready to-effect another work feed-
ing movement which commences as soon as the
thread lifter engages the loop of thread drawn
up by the needle above the work through the
needle hole last referred to. )

Other objects of the invention are to provide
novel looper mechanism well suited to operation
at high speed, novel forms of thread control de-
vices cooperating with a take-up in providing the
correct amount of thread for each stitch and
securing effective setting of the latter (including
in particular simple m‘eans‘rendering the cus-
tomary auxiliary take-up unnecessary, a thread-
measuring and pull-off mechanism operating with
exceptional accuracy and an arrangement of
alternately acting thread locks effectively guard-
ing against loss of control of the thread by both
locks) , starting and stopping means particularly
well adapted for stopping without shock and in-
variably at the same point in its cycle such a high
speed machine as is contemplated, and a curved
hooked needle sewing machine having timings
in the machine cycle of its various thread han-
dling and work feeding instrumentalities which
lend themselves particularly well to performing
the sewing operation at very high speed without
radical departure from the general principles
of the conventional and well tried stitch forming
cycle represented by that of the machine disclosed
in the specification aforesaid.

In orde.' that the nature of the present inven-
tion may be more clearly understood the illus-

trative embodiment aforementioned will now be -

described and the above and other objects of
the invention and its several features will become
apparent to those skilled in the art from said
description.

In the drawings: - .

Figure 1 is a view from the left hand side show-
ing the general form of the illustrative machine;
PFigure 2 is a front view showing the head of the
machine in greater detail; Figure 3 Is a view from
the right hand side of the machine showing cer-
tain parts of the head of the machine; Figures 4
and 5 are diagrammatic views in plan and right
hand side elevation respectively illustrating the
relative dispositions in the machine head of
shafts for actuating various instrumentalities
of the machine; Figure 6 is a sectional view from
the right hand side of the machine showing
mechanism for actuating the needle and awl;
Figure 7 is a plan view of certain parts seen in
Figure 6; Figure 8 is a side elevation on an en-
larged scale showing details of the mounting
for the needle and awl; Figure 9 is a sectional
plan view showing details of the needle and awl
mounting; Figure 10 is a section on the line
X—X of PFigure 8 showing means for aligning
the needle and awl; Figure 11 is a section on the
line XI—XI of Figure 8 also showing the needle
and awl aligning means; Figure 12 is an end

view showing certain details seen in Figure 11;

PFigure 13 is a view from the right hand side of
the machine showing mechanism for operating
a thread lifter, a needle guide and a thread hook
of the machine and also showing certain. parts
of thread measuring and thread locking means;
Figure 14 is a view from the right hand side of
the machine showing chiefly mechanism for rais-

3

ing and lowering the presser foot of the ma-
chine, for locking the presser foot against the
work, for actuating a thread measuring lever
and for actuating dual thread locks of the ma-
chine; Figures 15 and 16 are. detail views on
an enlarged scale from the right hand side and
front respectively showing an adjusting lever
for varying the extent to which the presser-foot
is lifted at the conclusion of a sewing operation;

Figure 17 is a detail sectional plan view of parts

10

associated with the presser-foot controlling and -

thread measuring mechanism; Figure 18 is a view
from the right hand side of the machine showing
connections between a presser-foot operating link
and a bell crank lever for actuating the same;
Pigure 19 is a view looking in the direction of the
arrows XIX—XIX in Figure 18 of the parts seen
in that figure; Figure 20 is a sectional view from
the front of the machine showing certain detfails
of thread locking means of the machine; Figure
21 is a view from the right hand side of the ma-
chine showing certain details of the parts seen
in Figure 20; Figure 22 is a view from the left
hand side of the machine and partly broken
away showing certain parts of a rotary take-up
device also seen in Figure 13; Figure 23 is a
section on the lines XXIII—-XXIII in Figure 22;
Figure 24 is a right hand side elevation showing
certain details of the presser locking- means;
Pigure 25 is a view showing partly in section cer-
tain other details of the presser foot locking
means; Figure 26 is a view from the front of the
machine showing chiefly mechanism for impart-
ing to the work table of the machine and the
presser foot swinging movements for feeding the

work through the machine; Figure 27 is a view’

from the right hand side showing certain mecha-
nism for adjusting an edge gauge and a fudge
knife of the machine; Figure 28 is a plan view
showing certain parts seen in Figure 27; Figure
29 is a plan view of parts seen in Figure 26; Fig-
ure 30 is a plan view illustrating the manner in

which a rotating shuttle of the machine is driven; .

PFigure 31 is an end view showing certain details
of the shuttle driving mechanism; Figure 32 is a
right hand side view illustrating the means for
operating a looper of the machine; Figure 33 is
a view from the front of the machine showing
certain of the parts seen in Figure 32; Figure 34
is a plan view showing certain parts of the mech-
anism for actuating the looper; Figure 35 is a
diagram illustrating the path of the looper rela-
tively to the needle; Figure 36 is a sectional view
{llustrating certain clutches on a countershaft of
the machine; Figure 37 is an end view from the
left of the machine partly broken away showing

‘details associatéd with the rotary take-up driving

mechanism;- Figure 38 is a view from the front
of the machine showing certain parts seen in
Figure 37; Figure 39 is a sectional view showing
high speed and low speed driving mechanism on
the main shaft of the machine; Figure 40 is a de-
tail view looking from the left of the machine
showing certain elements associated with the
stopping mechanism of the machine; Figure 41
is a plan view illustrating part of the stopping
mechanism of the machine; Figure 42 is an end
view from the left hand side of the machine show-
ing certain parts of the stopping mechanism seen
in Figure 41; Figure 43 is a plan view showing
part of the clutch tripping mechanism shown
in Pigure 41; Pigure 44 shows the relation of
certain parts of the machine at one stage in the
cycle of the machine; Figures 45 and 46 show
the relation of parts at a later stage in the cycle
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of the machine; Flgure 47 shows the relation of
parts at a still later stage in the machine cycle;

1 48 and 49 show the relation of parts when
the e has come to rest; and Figure 50 is &
timing diagram of the machine.

The said illustrative embodiment is & machine
designed for sewing the outsoles of welted shoes
to their welts and comprises a column | and a
head casting 5. A main shaft 1§ is arranged
paraliel to the front of the machine d. e. from left
to right) and has mounted on it s high speed
and low speed driving clutch arranged to be
driven by belts from a countershaft secured to

the column !.. The arrangement of the clutch

(the construction’ of which will be described in
detail hereinafter) is such that the shaft 13 is
caused to run normally at a high speed in a clock-
wise direction looked at from the left of the ma-
chine when the starting treadle is fully depressed
but can be caused to run at a low speed in the
same direction by causing or allowing the treadle
to occupy & position higher than its fully de-
pressed position. Shaft 15 has secured to it (in
a manner hereinafter more fully described) two
cranks 18 and 20 and various cam members which
actuate (also in a manner hereinafter described)
needle and awl mechanism of the machine,
presser-foot lifting and locking mechanism and
thread-measuring means.

A second crank shaft 21 (Figs. 4, 5, 6 and 7)
(which constitutes an auxiliary needle and awl
actuating shaft) is arranged parallel to shaft 18
somewhat lower than, and in front of the latter.
This shaft 21 is coupled by gearing 23 (Figs. 4
and 5) at its left end, to shaft 15 and is arranged
to be rotated by the latter at twice the speed of
the latter and in the opposite direction. Shaft
21 carries two cranks 25 and 27 which are re-
spectively arranged in front of the two cranks
{8 and 20 on shaft {5 and cooperate with the
latter cranks to impart the desired movements
to the awl and needle in a manner more fully
described hereinafter. The left one of each of
the pairs of cranks on shafts {5 and 21 coop-
erates to actuate the awl and the right one of
each of the pairs of cranks cooperates to actuate
the needle. The angular relation between the
two cranks on shaft 15 and the two cranks on

shaft 21 is such that in the stopping position of °

the machine the radial line of the needle-actuat-
ing crank 20 on shaft 15 extends upwardly and
forwardly at an angle of about thirty degrees to
the horizontal while the radial line of the awl-
actuating crank (8 on shaft 18 extends down-
wardly and rearwardly at an angle of some few

degrees to the vertical. At the same time the:

radial line of thé needle-actuating crank 27 on
shaft 21 extends upwardly and rearwardly at an
angle of about thirty degrees to the Lorizontal
while the radial line of the awl-actuating crank
25 on shaft 21 extends rearwardly and down-
wardly 4t an angle of about twenty-five degrees
to the vertical. .

The main shaft 15 has a bevel gear 29 (Figs.
4 and 13) secured to it and this gear meshes with
a similar gear 31 secured to the lower end of a
short vertical shaft 33 which is secured against
endwise movement. Shaft 33 is therefore rotated
at the same speed as:the main shaft in an anti-
clockwise direction looked at from above and has
secured to it & cam block 35 for actuating a
needle guide 37 a thread hook 39 and work feed-
ing mechanism and also has mounted on it near
its upper end a thread lifter cam 41 and a spiral
gear 43 which rotates a divided shaft 45 which
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drives the shuttle 41 of the machine. A third
horizontal rock shaft 48 housed within a driven
sleeve §1 rotatable around it is positioned in
front of shaft 21. A hollow arm §83 (Figs. 1 and
2) forms a case in which a train of gears §§
(Pigs. 4, 37 and 38) establishing driving con-
nection between shaft 21 and said sleeve §1 is en-
closed. This sleeve 81 and the shaft 48 within
it cooperate to form & driving arrangement for
a rotary thread take-up device hereinafter de-
scribed and the sleeve 81 has secured to it a cam
member §8 by which operative movements are
imparted to a looper §1 and a pair of thread lock-
ing elements 63 and §§. L

The arrangement above described in which
the various members for actuating the instru-
mentalities of the machine gre disposed on a
number of mainly short shafts grouped closely
together in the different parallel side by side and
perpendicular relative dispositions indicated
enables the machine to be run at high speeds
without excessive vibration generally or at any
particular speeds and allows relatively short
connections from the sald members to the in-
strumentalities to be used with the result that
such parts enclosed by any necessary casing or
like elements give the head of the machine a
somewhat inverted T formation having the sew-

ing point more or less in front of the junction of

the elements of the T—a result providing an
abundance of illumination at the working station
from light reaching there from behind and above
the machine from each side of the upwardly ex-
tending branch of the generally inverted F-shaped
assemblage.

A curved hooked needle $T1 with its barb on the

. forward side and a curved awl §8 are clamped to

needle and awl segments T{, 13 which are
mounted so that they shall oscillate always in
one and the same vertical plane about a horizon-
tal axis T8 extending across the machine when
viewed from the front, the awl moving up from
below the work to plerce it and the needle mov-
ing downwards to enter the hole punched for it
in the work by the awl. The awl segment has

‘extending from its left and right sides axially

aligned horizontal spindles 17T (Fig. 10) which are
rotatably mounted in brackets 79 fixed to the
machine head to the left and right of the awl
segment, respectively. The right spindle 17 is
recelved within a sleeve 88 and is secured against
endwise movement in the sleeve. The sleeve may
be adjusted axially to align the awl with the
needle and for this purpose has formed on it an

-ear 8{ (Figs. 11 and 12) through which passes

an adjusting screw 83 threaded into the corre-
sponding bracket 19. The screw 83 carries col-
lars which abut against opposite sides of the ear
81 to cause axial movement of the sleeve 80 and
awl segment when the screw 83 is rotated. A
wedge 88 having a threaded stem may be ad-
justed endwise by rotation of a nut 87 engaging

- the bracket 79 to clamp the sleeve 80 in adjusted

position. ‘The bracket 19 at the left side cf the
awl segment T3 has projecting from it towards
the awl segment a sleeve portion 89 through

which the left spindle 77 of the awl segment"

13
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passes. A sleeve 94 is mounted against endwise

movement on sald sleeve portion 89 and has
formed on its right end the needle segment T
which is r:iocalmﬁ that the needle les in the
same ve plane extending forwardly and
backwardly as the awl and rotatably mounted on
sleeve 84 is a needle guide carrier 83 which car-

" rier is prevented from moving laterally by con-
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tact-with the left bracket 19 and with the needle
segment 11,

In order to impart to awl 69 (Fig. 6) the move-
ments which are desired, awl segment 13 has
projecting laterally from it a pin 95 (Figs. 6 and
7) which is offset radially from the supporting

. spindles 1T and has pivoted on it & link 87 which
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is also pivotally connected to the upper arm 99 of
-a bell crank lever 10{ which is pivoted on a fixed
horizontal pivot {03 on the forward side of the
machine head which lies slightly above the axis
15 and somewhat behind the latter and extends
transversely. An arm (05 of lever 101 has piv-
otally connected to it a rod 107 which is also
pivotally connected to an arm 109 of a lever 111

"which is pivotally mounted about midway of its

length on the left one 18 of the two cranks car-
ried by the main shaft aforesaid. The lower arm
113 of the lever 1{! has pivotally connected to
it a link (15 which is pivoted on the left one 26
of the two cranks on the shaft 21 aforesaid.

In order to impart to needle 67 the movements
which are desired, needle segment 71 has pro-

‘jecting laterally from it & horizontal pin 1T

which is offset radially from the axis about which

it oscillates and has pivoted to it a link 149 :

which is also pivotally connected to an arm {21

- of a lever $22 pivoted at 123 slightly above and
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somewhat behind the axis about which: the needle
oscillates. An arm 125 of lever 122 has pivotally
connected to it & rod 41217 pivotally connected to a
rear arm of a lever 129 pivoted on the second
crank ‘20 of the main shaft. A forwardly ex-
tending arm of lever 129 is pivoted to a link 131
which is also pivoted to a link 133 pivoted to the
machine frame on a pin 135 in front of and
above the shaft 21. Pivotally connected to link
{33 on the same pivot as link (31 is a link 137
which is connected to the second crank 21,

The result of employing such an awl dnvlng

-linkage as will be further explained below is that

45

the mechanical advantage of the mechanism is
unusually favourable at the time when the awl

comes to penetrate -the work and even on the-

stoutest of shoe soles little added resistance to
turning of the main shaft is- felt as the awl
penetrates the work.

The relative timing of the movements of the

" awl 69 needle 67 and needle guide 37 during s

50

55

60

single complete cycle of the machine including,
incidentally, the relationship of some of the de-
vices of the machine cooperating therewith at
certain times in the cycle of the machine will

now be described, the degrees of rotation of the"

main cam shaft of the machine being stated in
each instance, as degrees of rotation from the
stopping . position of the machine. When the
machine is in its stopping position the point of
the awl 88 is below a work-supporting table 161.

When the machine is started the awl rises and’
its point enters the work after about 15 degrees.
rotation of the main shaft and reaches its highest, .

position after having passed through the work
after about 45 degrees of rotation. The awl re-
mains practically in this raised position till after

" about 85 degrees of rotation and then begins to
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descend. While the awl is in the work, work-
feeding devices of the machine make & return
or idle movement, the movement of the feed de-
vices in the direction of feed having taken place
in the previous cycle of the machine. The point
of the awl leaves the work (. e, it passes below
the work table) after about 115 degrees of rota-
tion and reaches its.lowest position after about
165 degrees of rotation.

The awl then com--

5

mences to rise aga.in‘ (for a reason hereinafter
explainéd) and reaches & position where its

‘point is about 4.8 mm. below the work after

about 245 degrees of rotation. The awl then

moves down again and reaches the same lowest.

position as that which it previously occupied after
about 325 degrees of rotation when it again rises
and at the end of the machine cycleis part way

along its upward movement to pierce the work

but still below the work. The upward movement
of the awl nearly into engagement with the work
which takes place after the awl has penetrated
and then retired from the work is merely to pro-

10

vide clearance between the rear ends of the nee-

dle and awl segments to allow the needle to be
raised to its highest position without 'obstruction.
- The point of the needle when the machine is
in its stopping position is above the work and
when the machine is started the needle com-
mences to rise reaching its highest position after
about 65 degrees of rotation. The needle then
commences to move down and enters the work
after about 110 degrees of rotation of the main
shait (the precise time at which the needle en-
ters the work depending however upon the thick-
ness of the work) its point passing through the
lower face of the work after about 115 degrees
of rotation and reaching its lowest position after
about 145 degrees of rotation. The needle then
commences to rise and its point passes up into
the work after about 175 degrees of rotation.
During the time that the point of the needle is

below the work, that is, from about 115 degrees.

to about 175 degrees of rotation, the laying of
the thread in the barb of the neédle by the loop-
er 61 takes place. The needle continues to rise

and again reaches its highest position after

about 225 degrees of rotation. As the needle rises
and after about 195 degrees of rotation the thread
lifter 163 engages the loop of thread drawn up

by the needle and spreads the loop of thread.

The beak of the shuttle 47 enters the needle loop
after about 215 degrees of rotation i. e. just be-
fore the needle loop reaches its highest position.
The needle after it reaches its highest position
descends again and after about 245 degrees of
rotation has descended about 6.4 mm, from its
highest position and just after this time the
thread is taken from the needle barb by the ro-

“tation of the shuttle, the thread lifter (which has-
‘a rising and falling movement along a curved

forwardly and rearwardly extending path) at
this time having passed its highest position and
partly descended again so that it has left the
loop of needle thread. The needle continues to
descend until after about 285 degrees of rota-
tion it reaches a position about midway between
its highest position and the level of the work
table although still remaining well above .the
work in which position it dwells until the end of
the cycle. After about 285 degrees of rotation
the loop of needle thread has just passed over
the top of the shuttle and after about 320 de-
grees of rotation the shuttle is in such a posi-
tion that the loop of needle thread can be freely
pulled by a thread take-up device. away from
the shuttle and down to' the work., While the
needle is above the work and the awl is below

the work the feed of the work takes place dur-

ing the time that the main shaft rotated from

about 195 degrees nearly to the end of the eycle.

The- needle guide remains stationary in its
rearmost position until the needle starts to de-
scend when the needle guide descends partway
with it and when the needle passes through the
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work the needle guide remains stationary above
the work during rotation of the main shaft from
about 120 degrees to about 165 degrees. As the
needle rises above the work the needle guide is
80 close to the needle barb as to trap the thread
within the latter, a condition prevailing as the
needle guide once more rises (in company with the
needle) until after the main shaft has rotated
through about 250 degrees the needle barb de-
scends sufficiently far below the needle guide
to allow the shuttle beak to withdraw the thread
loop from the needle.

The shuttle 47 . (which makes two complete ro-
tations in each cycle of the machine) is similar
both in its construction and in the driving mech-
anism for rotating it to the shuttle described in
the U. S. application for Patent Serial No.
630,044, flled August 23, 1932. The gear 43 (Fig.
30) which rotates the shuttle shaft 45 (by mesh-
ing with a spiral gear 165 on said shaft) is ro-

tatable on vertical shaft 33 but is normally cou-.
pled to it to rotate with it by means of two pins

187 (Fig. 13) which are housed in diametrically
opposite bores in the thread lifter cam 41, the
pins 167 being urged downwardly by springs 169

. to cause their lower ends to enter countersunk
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recesses in the upper face of gear 43 thereby cou-
pling the latter yieldingly to the shaft 33, but
yet allowing the gear to remain stationary if,
for any reason, the shuttle should be prevented

from rotating. The shuttle shaft 45 is, as be-

fore stated, a divided shaft which comprises, as
does that described in the prior application above
referred to, two relatively offset horizontal shaft
portions coupled together by crank pins IT1, {713
(Figs. 30 and 31) and a link, the one portion of
the shaft being coupled to the shuttle 47 and the

other portion having secured to it the spiral gear

165. The carrier member {717 providing the race

for the shuttle is sxtuated at the forward end of”

a bracket 179,

The thread looper 61 (see particularly Flgs 32,
33 and 34) Is supported by a short and fixed pivot
pin 181 secured to an extension 182 projecting
forwardly from the machine head, and so posi-
tioned that its axis lies substantially in the ver-
tical plane in which the movements of the needle
and awl take place and the pin lies just rear-
wardly of the vertical plane containing the axis
about which the needle and awl move and con-
siderably below the said axis., The pin is in-
clined forwardly and downwardly at an angle of
about 22 degrees to the horizontal. :

The -looper comprises a short stem 183 (ex-
tending downwardly from its thread passage)
which is fast in a short lever 185 which extends
below pin {81 and is freely pivoted (between its
ends) on a stud 187 which is secured in a block
189 freely pivoted on the pin {81 which thus
supports the looper.
& universal joint to enable desired forward and

rearward and transverse movements of the upr

per end of the looper to be obtained in a manner
hereinafter described. The looper stem '183 ex-
tends from lever {85 upwardly and forwardly so
that the thread passage. at its upper end lies in
front of the barb- of the needle (which barb is
positioned in the forward side of the needle)
when the needle has descended through the work
and just before it reaches its lowest position.
The length of the stem is such that at this time
the upper end of the stem (which has a short bore
extending upwardly through it constituting the
thread passage) is substantially in the same hor-
izontal plane as the barb of the needle.

This arrangement provides -
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The lower end of lever 185 is formed as a ball
191 which is received within a bore or socket in
one end of a lever 193 which at its other end is
pivotally connected to a lever 195 which is rotat-
ably mounted on a fixed and upwardly extending

.shaft 197, and connected by a link 199 to a cam
lever 201 which is pivoted on a shaft 203. ‘This
shaft 203 and the shaft 187 are arranged parallel
to each other and extend downwardly and rear-
wardly at an angle of about twenty degrees to
the vertical. The lever 201 has a roll 205 which

< enters a cam groove ln the cam member §8 afore-
said.

The connections to the lever 201 -just described
operate to impart to the upper end of the looper
rocking movement transversely of the machine
about the pin 18f{. For imparting to the upper
end of the looper movement forwardly and rear-
wardly about stud 181 lever (83 comprises two
plates arranged one above the other and above
and below a stationary plate 207 projecting for-
wardly from the head casting and a cam roll 209
secured between and bridging the plates passes
through a cam slot 211 formed in plate 201. The
cam slot has such a shape that when looked at in
plan it is curved rearwardly slightly at its left
end and curved forwardly slightly at its right end

-50 that as lever 193 is pulled bodily transversely
towards the left by the cam member 59 to rock
the upper end of the looper about pin 181 towards
the right, the cam roll 208 and the cam slot 211
cooperate to rock the upper end of the looper
about pin 187 from a position rearward of that

which the barb of the needle will occupy when:

it is in a position to have the thread laid in it,
forwardly. Thus as the upper end of the looper
moves across towards the right of the machine it
Passés across in front of the needle in a curved
path which at its right hand lies once more be-
hind the needle barb. It will be understood that
the mechanism described causes the thread deliv-
ery end of the looper to return along the same
path as that along which it moved to effect loop-
ing, this path being, in view of the shape of the
cam-slot 211, a somewhat S-shaped path seen
from above the right hand, the more pronouriced

concavity of the 8 thus seen, being so oriented as
to embrace the path of the needle, as .seen in-

Pigs. 29 and 35.

The thread hook 39 cooperates with the looper
61 to lay the thread in the needle barb when the
latter has almost reached the bottom of its work-
piercing stroke. The thread hook is at the upper

. end of an arm 213 (Fig. 13) which is mounted to
swing forwardly and rearwardly being mounted
on a pin 215 secured in a plate 217 extending for-
wardly from the machine head. The upper end
of arm 213 is so bent as seen in Fig. 2 that it ex-
tends horizontally close to the plane in which the
needle moves and just above the level at which
the upper end of the looper moves and it has a
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notch constituting the thread-hook in its rear -

_side to engage the thread passing upwardly from
the looper as the thread hook moves rearwardly
about its pivot.

The arm 213 is connected by a link 2l9 to a bell
crank lever 221 mounted to rock about a pin 223
and carrying a cam roll which engages in a cam
groove in the cam .block 35. This mechanism
gives to the thread hook its forward and rear-
ward movements to assist the looper in laying the
thread in the needle barb in a manner hereinafter
more fully described. -

.The thread lifter 163 (which operates to hold
open the loop of thread taken up through the
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work by the needle so that the shuttle beak may
enter the loop) extends close to the right hand
side of the shuttle (Figs. 2, 13 and 47) and at
its lower end has a thread engaging hook which
extends into the plane in which the needle moves
and lies, when it is inactive rearward of the most
forward point in the needle path. The thread
lifter is secured in a bell crank lever 225 mounted
to rock about a pivot 227 and connected by a link
229 to a bell crank lever 231 mounted to rock
about a pin 233. The bell crank lever 23i carries
a roll which engages a cam groove formed in the
cam member 41 aforesaid. This arrangement
causes the thread engaging hook of the thread
lifter to move to and fro along a curved path
which extends forwardly and upwardly from just
behind the most forward point in the needle path
at an angle of roughly forty-five degrees to the
horizontal.

Means for w1thdrawmg needle thread from a.

supply beneath the work for the formation of
each stitch and for allowing the withdrawn
thread to be absorbed in stitch formation at the
correct time in the machine cycle will now be
described. The thread passes from the supply
upwardly through a locking device 63 (Fig. 13)
(hereinafter described) mounted on the right side
of the plate 217 and thence over a guiding roll
235 secured to the plate, then under a roll 237
projecting from a swinging thread measuring
lever 239 and thence over a guiding roll 241
(forming part of a second thread locking device
hereinafter more fully described) also secured to
the said plate 217. The thread then passes down-
wardly around a rotary thread take-up device 331
(hereinafter referred to) and thence between two
further stationary rolls 243, 245 secured to the
plate 217, and up through the thread passage in
the upper end of the looper 61. The lever 239 is
pivoted upon a fixed shaft ‘247 (Figs. 13, 14 and
17) and its rear end is connected by a link 249 to
the upper ends of & double link 251, the members
of which are of ‘the same length as the link 249.
The lower ends of this double link are pivoted to
a swinging bifurcated bracket 253, the limbs of
which are spaced.apart to embrace the double
link 254 and are of the same length as the double
link. 'The said bracket has secured at its rear
end horizontal spindles 255 which are mounted
in fixed bearings carried by the head casting. A
rod 259 is secured to the pivotal connection be-
tween the links 249 and 251 and is connected to &
bell crank lever 261 mounted on a rod 263 and
provided 'with a roll which enters into a cam
groove in a cam member 265 secured to the main
shaft 15. The spindle 255 which extends from
the right hand side of the bifurcated bracket 253
extends to the right beyond its bearing in the
supporting bracket and a sleeve 257 surrounds the
spindle within the bearing. This sleeve has
formed in its left end, ‘a short rearwardly and
upwardly curved finger 269 and a split clamping
collar 211 is mounted on the right end. The ex-
treme right end of the spindle 255 has a pointer
213 (Fig. 3) secured to it which may be utilized,
when the clamping collar 271 is loosened from
clamping engagement on the spindle, to rotate the
spindle relatively to the sleeve to adjust the an-

_gular position of the bifurcated bracket 253 rela-

tively to the upwardly curved finger 269 on the
sleeve. The clamping collar has a short arm 275
depending from it to the lower end of which the
front end of a tension spring 277 is secured, which
spring extends rearwardly to a fixed pin. The
spring therefore tend§ to rock the spindle 255

7

and sleeve 267 in a counterclockwise direction
looked at from the right hand side of the ma-
chine to lift the upwardly curved finger 269 and

rock the bifurcated bracket 253 downwardly about .

its supporting spindies 255. The short arm 275
has indicating marks formed on it as seen in Fig.
3 over which the pointer 213 lies and which may
serve to assist the operator in effecting a desired
angular adjustment between the bifurcated
bracket 253 and the upwardly curved finger 268.
An adjustment of the angular position of the bi-
furcated bracket. relatively to the finger before
commencing to sew a shoe will serve to vary the
length of thread pulled from the supply by each
thread pulling off movement of the thread meas-
uring lever 239 and thus provides a means for
varying the depth to which the thread locks are
set within the work and also for varying the
length of thread pulled off from the supply in
accordance with the length of the stitches to be
made. The upwardly curved finger 269 is urged
by the spring 211 up against the underside of a
stirrup 279 (Figs. 14, 24 and 25). which is con-
nected in a manner hereinafter more fully de-
scribed to a presser foot actuating lever, the ar-
rangement being such that the extent to which
the said finger may lift the stirrup is determined
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by the thickness of the work which therefore -

determines the position to which the bifurcated -

bracket 253 is swung downwardly as the finger
moves upwardly, the presser foot being lowered
into engagement with the work (as will herein-

80

after more fully appear) and the bifurcated

bracket being swung into its downward position
just before thread-measuring movement of the
thread measuring lever 239 is effected by its cam
265. Downward swinging movement of the bifur-
cated bracket 253 causes the pivotal connection
with the double link 25f to move into a lower
position and this in turn causes the path through
which the pivotal connection between link 249
and the double link 251 is moved by the cam
member 265 to assume a direction which has a
smaller component of vertical movement and a
larger component of horizontal movement.! The
thinner the work being operated on the less will
be the vertical movement imparted to link 249
and the less will be the rocking movement im-
parted to the thread measuring lever 239. Thus
the extent of the rocking movement of the thread
measuring lever and therefore the length of
thread pulled off from the supply for each stitch

is directly proportional to the thickness of the’

work. The two guiding rolls 235 and 241 and the
roll 237 on the thread measuring lever are spaced

" so far apart that the gaps between the sides of

the roll 237 on the measuring lever and the near
sides of the stationary rolls 235 and 241 are both
approximately equal to the radius of the rolls
when the roll 237 is in its highest position at
which time it is still in engagement with the
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thread and deflects it downwardly somewhat from -

a straight position. This arrangement of the
spacing brings about the result that as the roll
237 descends befween the stationary rolls the
angle. between the sides of the bight of thread
passing over the rolls will gradually decrease.
Thus, assuming for example the thread roll 237

‘on the thread measuring lever to have a given

‘maximum throw, the amount of thread drawn off
from the supply during the first quarter of this
throw will be a certain amount, the amount of
thread drawn off during the next quarter will be
greater than that drawn off during the first quar-

. ter, the amount of thread drawn off during the
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movement of the roll through the third quarter of
its throw will be greater than either of the
amounts drawn off during the movements through
the first-and second quarters and the amount of
thread drawn off by the movement of the roll
during the last quarter will be greater than the
amounts drawn off by the roll during its move-
ment through any of the three previous quarters
of its throw, such an arrangement tending to al-
low the setting of the stitch lock to take place in

- the best position within the work according to
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variations in the thickness of the work.
Thread locking arrangements are provided to
cooperate with the thread measuring roll 237 to

allow thread to be pulled off from the supply .

without atthe same time pulling thread from the
sewing instrumentalities and to allow the thread
measured off from the supply to be used up cor-
rectly in the machine cycle. ‘
These locking arrangements (Figs. 3, 13, 20 and
21) comprise two thread gripping devices ar-
ranged, one indicated at 63 between the thread
supply and the thread measuring lever and the
other indicated at 65 between the thread measur-
ing lever and the sewing instrumentalities. The
lower lock 63 is positioned at a level below that of
the roll 235 and is mounted somewhat forwardly
of the roll 237 on the vertical plate 211. The
lower lock 63 comprises a thread engaging block
283 supported by a small bent bracket 285 secured
to the vertical plate 241. The block 283 has on
its right face a rounded rib 287 which extends
forwardly and rearwardly of the machine and is
received in a similarly shaped groove in the brack-
et 285 so that the block may rock about the axis
of the rib to engage the thread evenly. A second
thread-engaging block 289 cooperates with the
thread-engaging block 283 to grip the thread and
block 289 is formed on the one end of a stem 291

which extends. through the vertical plate 2i1T.

within a sleeve 293 which is rotatably mounted
in & boss 295 formed on the plate 2i7, but is
prevented from endwise movement therein. The
stem 281 is held against rotation and has a quick-
acting thread 297 thereon with which meshes a
similar thread on the inside of the sleeve 283,

An arm 299 is secured on one end of the sleeve 293

and is connected by a link 301 to the upper end
of a floating lever 303 (Fig. 14) which is pivotally
connected at 304 between its ends to the upper
end of a curved arm 305 of a bell crank lever 387
mounted to rock about a horizontal pin 309 se-
cured to the vertical plate 217. Another arm of

- the bell crank lever 307 has a cam roll 313 extend-

ing from its lower end which engages in a cam
groove in the cam member 59 secured -to the

rotary sleeve 51 on the shaft 49.
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The thread engaging faces of the thread en-
gaging blocks 288, 288 are of substantial length
50 that very effective locking of the thread is ob-
tained during the setting of the stitch.

The upper lock is formed in part by the sta-
tionary thread guiding roll 24{ (Figs. 13 and 14)
and in part by the thread locking element €5
which comprises a thread clamping shoe ar-
ranged to be urged downwardly against the roll
241 to clamp the thread. To this end the clamp-
ing member 65 is mounted on a pivot 315 on the
forward end of an arm 317 which is fast on a
shaft 319 rotatable in the vertical plate 2fT and
on the other side of said plate the shaft has fast
to it an arm 321 connected to a link 323, the lower
end of this link being connected to the rear end
of the floating lever 363. The ear B7 (Fig. 2)
has formed on it a boss having & bore in it in
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which a plunger 328 (Fg. 14) is housed. The
plunger 328 is urged upwardly by a spring 321
to bear against the end of the floating lever 303.
The plunger 325 tends to rock the floating lever
303 about pivot 304 on the bell crank lever 307
in a counterclockwise direction looked at from
the right and thus tends to swing the clamping
shoe 65 down onr to the thread passing over the
roll 241 and also tends to rotate the threaded
sleeve 293 associated with the lower thread lock
to cause the thread-engaging block 288 to be
moved towards the cooperating thread engaging
block 283. One or other of the two upper and
lower thread locking devices locks the thread at
all times and assuming the upper thread- lock
to be closed and the lower lock open, the mecha-
nism operates at the correct time in the cycle
of the machine to lower the pivot 304 on which
the floating lever 303 is mounted, and owing to
the fact that the rear end of the floating lever is
supported in 8 stationary position by the spring
pressed plunger 325 while the upper lock €5 is
closed -the lowering of the pivot 304 will cause
the forward end of lever 303 to move downwardly
quicker than the pivot itself-moves. Sometime
before the pivot 384 is lowered as far as possible
by its cam (e. g. when it has been lowered about
half way) the downward movement of the for-
ward end .of .the floating lever will have rocked
the threaded sleeve 293 so far that the thread-
engaging block 288 of the lower thread lock will
grip the thread against the cooperating station-
ary thread-engaging block 283. When this has
occurred further downward movement of the for-
ward end of the lever 383 is prevented and con-
tinued movement in a counter-clockwise direc-
tion of the pivot 304 will cause the floating lever
303 to pivot about the pivotal connection at its
upper end with link 301 and thus the rear end
of the floating lever will now move downwardly
and cause the clamping shoe 65 to rise out of
contact with the thread. ‘During this downward
movement of the floating lever 303 the plunger
325 will be moved downwardly compressing the
spring behind it to maintain the lower lock closed
upon the thread. When the bell crank lever 381
is later swung in a clockwise direction by its cam
59, the floating lever 303 is constrained by the
plunger to move in a counter-clockwise direction
about the pivot at its upper end thus lowering
the clamping shoe 65 on to the thread roll 241.
Immediately the downward movement of this
clamping shoe is arrested by contact with the
thread on the roll, the rear end of the lever 383
is held stationary and continued upward move=
ment of lever 303 causes the lower thread-lock
63 to unclamp the thread. An auxiliary tension
spring 328 (Fig. 2) is coupled to the short arm
289 secured to the threaded sleeve 293 and as-
sists the spring pressed plunger 325 to maintain
lower thread lock 63 in thread-clamping posi-
tion until the thread is clamped by the upper
lock.”

‘The rotary take-up device (Flgs 22, 23, 37 and
38) for paying thread out to the sewing instru-
mentalities at the correct rate for the formation
of the stitches and for drawing the formed

-stitches down on to the work and to set the thread

locks within the work is situated at the right
hand end of the horizontal shaft 48 and com-
prises a single thread take-up roll 331 mounted
eccentrically upon a pinion 333 which is itself
eccentfrically carried upon a disc 335 secured to
the sleeve 51 close to the right of the vertical
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48 having a rocking movement about its axis as
the sleeve rotates. The sleeve is rotated by a
crank 387 operated by a link 339 from the train
of gears which rotates the sleeve. The shaft 48
carries at one end a pinion 341 which meshes
with the pinion 333 on which the take-up roll is
carried eccentrically and the rotary movement
of the sleeve 61 about the shaft 49 and the rock-
ing movement of the shaft combine fo cause the
thread take-up roll to move at a constantly vary-
ing speed in a closed non-circular path non-
symmetrical about the axis of the shaft §9. The
construction and arrangement of this rotary
take-up device are similar to that of the rotary
take-up device described in an application for
Patent Serial No. 623,378 filed July 19, 1932,

Means for feeding the work step by step
through the machine comprises a horizontally
swinging work-supporting table 161 and cooper-
ating presser-foot 28{ illustrated in Figs. 14, 26
and 29.

The work table 161 comprises s member 343
which, in plan, is more or less. of a horseshoe
shape joined by a bridge piece at the front of
the machine, the upper surface of which- con-
stitutes the work-support. At its rear member
343 has formed on it a long downwardly ex-
tending vertical sleeve 345 which surrounds a
stationary and vertical spindle 847 the axis of
which is positioned in the needle and awl plane
rearward of the axis about which the needle
and awl rock and secured at its lower end in &
stationary lug 348 (Iig. 14). The sleeve 343
rests at its lower end upon a ball race 35¢
mounted in lug 349. The sleeve 345 extends
along the stationary spindle 347 for about three-
quarters of the length of the latter and the
member 343 has further formed on it a second
shorter sleeve 353 which embraces the top of
the stationary spindle. A fixed support 355 for
the spindle projects forwardly from the ma-
chine head between the two sleeves 345 and 353
on the member 343. The member 343 has an
integral arm 357 which has pivotally connected
to it a short double link 359. The rear end of
link 359 is pivotally connected to the ends of a
link 361 the members of which are of the same
length as the link 359. The forward ends of the
double link 361 are pivoted on vertical pivot pins
363 between the members of a bifurcated bracket
365 mounted on fixed vertical pivot studs 361.
The length of the members of bracket 365 is
the same as that of link 36! and the said pivot
studs 367 occupy such a position that in one po-
sition of the double link 36i the pivotal connec-
tions between the double link 361 and the short
link 359 become coaxial with the pivot studs 367.
The studs 367 extend above and below bracket
365 so that link 88! can swing freely about its
pivot 363. A further link 369 is connected to
the pivotal connection between link 361 and link
359 and is pivoted at one end to a cam lever 311
which rotates about a fixed shaft 313 and en-

. gages the cam block 35. When the said cam
5 lever 371 is rocked link 361 is rocked about the

pivot 363 thus swinging link 359 and causing
movement of the work table 16f about spindle
341. The extent of lever 371 and the propor-
tions of the various links are such that when
link 361 is swung as far over towards the left by
the cam as possible, the axis of the pivotal con-
nection between the double link 36i and the
short link 359 comes into coaxial relation with
the pivot studs 367, as referred to above, This
fact ensures that the work table shall, at the

end of its movement in the direction of feed, al-
ways occupy the same position relatively to the
needle and awl. Adjustment of the position of
bracket 368 about pivot studs 367 changes the
position in the machine of the pivot connection
363 and thereby alters the direction of the path
through which the pivotal connection at the
rear end of the link 36{ moves, thus adjusting
the distance through which the work table is
swung about the stationary spindle 847 by the
action of the cam. The arrangement is such
that variation in the extent of movement of the
work table 161 due to adjustment of the ad-
Justable bracket 365 is obtained by a variation
in the position limiting the back feeding move-
ment of the table §61.. The adjustment in the
position of bracket 365 is effected by movement
of either one of two hand levers 315, 377 each
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with a suitable friction lock which are coupled

to bracket 365 and extend towards opposite sides
of the machine within convenient reach, respec-
tively of the left and right hands of the op-

“erator..

The work supporting portion of the work table
{81 has a curved slot 379 concentric with the
axis of the stationary spindle 347 through which
the needle and awl pass.

_The work table constitutes one of a pair of
work feeding members which carry the work
from right to left in a stepwise manner and the
presser foot 28! is arranged to grip the work
when the table is at the right hand end of its
swinging movement and to carry it so far that
when the awl and needle enter the work the lat-
ter will be adequately held by the presser foot.
As above stated, the work table moves to a con-
stant position to the left regardless of the ad-
Jjustment of bracket 365 and the presser foot
also moves to & similar position. . This arrange-
ment enables the presser foot to support the
work against the action of the awl close to the
right hand side of the latter for all lengths o
work feed.

To support the presser foot the work table
member 343 has & pair of upstanding ears 381
near its rear which have bearings for a hori-
zontal pin 383 on which a curved presser foof

-lever 385 is pivoted. The forward end of lever

3856 extends over the work table and the presser
foot 281 is secured thereto to overlie the work
table over the right hand end of the slot 379.
A lug 387 (Figs. 14, 18 and 19) formed on the
presser foot lever 385 has universally connected
to it a link 389 which is similarly connected to
the forward end of an arm 393 of a yoke 395
freely mounted on a shaft 3971 which yoke has
at its right end an arm 399 which lies beside

and is coupled to an arm 401 of a bell-crank .

lever 403 mounted to rock about the shaft 397.
The bell crank lever 403 is prevented from mov-
ing along the said shaft by the adjacent parts.

-The other arm 405 of bell-crank lever 4803 is

connected by a rod 407 to a link 409 (see also
Figs. 24 and 25). The forward end of link 409
is connected by a pin 411 with the stirrup 279
which is located in a guideway in a block 412
secured to the machine frame. The finger 269
bears against the underside of the stirrup 219
to control the stroke of the thread measuring
lever. The spring 271 (Fig. 3) normaliy urges
the finger 268 upwardly and tends to lift the
stirrup 218 and therefore the forward end of
link 409, thus tending to urge the presser foot
towards the work table. The rear end of link
409 is connected by a rod 413 to an arm of g
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bell-crank lever 418 operated by cam 28§ to lift

the presser foot away from the work at the cor- -

rect times. The lower end of rod 413 is con-
nected to the lever 41§ by & bolt 418 which
passes through & slot 417 in the bell-crank lever,

whereby the movement imparted to the rod by

the action of the cam may be varied,

The mechanism for urging the presser foot
down on to the work is sutomatically locked in
position each time when the presser foot has
been urged against the work by the spring con-
trolled finger 260 on the stirrup 27§ in order to
hold the presser foot against movement upwardly
as the result of upthrust on it due to upward
pressure exerted on the work by the piercing
action of the awl. For this the rear end
of link 409 to which bell crank lever 418§ is con-
nected is, except for the small amount of swing-

ing movement above referred to, held in fixed

position during work feed and the forward end

of link 408 has loosely mounted upon pin 41t -

a pair of depending wedge plates 418, 421 (Iig.
¥5) located side by side but spaced apart some-

what. 'The outer faces of the two wedge plates-

are parallel and the wedge plates are located
within the fixed guideway 412, the front and
rear sides of the guideway bridging across the
space between the wedge plates. The inner op~
posing faces of wedge plates 419, 421 are rela-

tively inclined so that the space between them

gradually diminishes towards their ends. The
lower ends of the plates are turned towards each
other and have a tongue and groove connection
423 with each other to maintain them in rela-
tion. Also loosely carried by the pin 41l is a
central wedge member 425 which extends cen-
trally of the space between wedge plates 418, 421
and member 428 is so tapered that its sides lie
perallel with the Inclined sides of the wedge
plates. The diameter of the bearing in the cen-
tral wedge member 425 is slightly greater than
that of the pin 441 which supports it and a bent
leaf spring 4271 resting upon the inner faces of
the inturned lower ends of the wedge plates #19,
421 engages the bottom of the central wedge
member 425 and urges it upwardly against the
underside of the said pin 411 while the outer
wedge members (the diameters of the bearings
in which are also slightly greater than that of
the said pin) are urged downwardly against the
upper surface of the said pin. A relatively fixed
bar 428 projects into the gap between the cen-
tral wedge member 425 and the wedge plate 421
near the bottom of the latter and a series of steel
rollers 431 of the same length as the width of
the wedge plates are supported on the bar 429
and arranged one above the other In the space
between the plate and the member, the rollers
being of such a diameter that no two rollers can
lie directly one behind the other but are caused
to lie in a staggered relation so that alternate
rollers engage respectively the central wedge
member 428 and against the side of the wedge
plate 421, 'The bar 429 is tapered on its upper
face (as shown in Fig. 24) and can be ad-
justed to change the initial setting of the rolls.
A presser foot locking finger 433 passes rearward-
ly into the gap between the wedge plate 421 and
the central wedge member 428 and lies over the
topmost roller 431 and is mounted to rock about
a pivot 435 and has an arm 431 pivoted to the
upper end of a spring pressed plunger 439
mounted in the upper end of a rod 441, the lower
end of which is connected to a bell crank lever
443 rocked, when the presser foot is to be locked
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aga!mt the work, by a cam 44§ (Fig. 4) on the
main shaft {8. The finger 433 In moving down-
wardly presses the rollers which exert great side

against both. the central wedge member

pressure
- 428 and the side wedge plate 421 with which they

contact, thus urging the latter against the side

© of its guideway and locking the central wedge

member 428 to the wedge plate 421 against
downward movement. The wedge member 428
is supported laterally by a spacing pilece 447 ar-
ranged between the central wedge member 428
and the wedge plate 4i9. The locking effect of
the device arises from the fact that the bearings
for thepin 411 both in the central wedge member
and also in the wedge plates are larger in diam-
eter than the pin and any tendency for down-
ward movement of the pin due to lifting the
presser foot causes a slight downward move-
ment of the central wedge member 428§ relatively

“to the wedge plates. Such movement is im-

mediately resisted by the rollers. After a work
feeding movement has finished and the presser
foot has been lifted, returned idly to its right

:and allowed to engage the work once more pre-
paratory to effecting another work feeding move-

ment, the locking finger 433 is raised out of con-
tact with the rollers so that the spring-urged
finger 269 forming part of the thread measuring
means and which engages the stirrup 279 may
lift the latter to urge the presser foot against the
work. After this has occurred, the lgcking finger
433 is once more lowered to lock the presser foot
against the work.

Means is provided in the machine for auto-
matically lifting the presser foot to a position in
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which it is well clear of the work. This means -

comprises a lever 668 which is allowed to come
into position to be operated on by a cam 67{ when
the speed at which the machine runs has dropped
and a brake is thrown in to stop the machine.
The said lever operates by means of a rod 449
(Fgs. 3 and 14) through a three-arm lever 45
to unlock the presser foot locking device by de-
pressing the spring pressed plunger 439 to which
the forward arm 437 of the locking finger is con-
nected and to lift and maintain the presser foot
out of contact with the work. When the treadle
is depressed to cause the machine to be restarted
the presser foot is again lowered and locked in
work engaging position.

“The presser foot may have a grooving knife
452 secured to its under face to cut within the
upper face of the work a shallow groove in which

" the stitches may lie. When the presser foot has

such a grooving knife secured to it, it is desirable
that the presser foot shall be pressed just suffi-

_clently hard against the work during the time

that it is being moved idly towards the right after
having completed a feeding movement to cut the
groove. To this end the arm 3989 (Figs. 14, 18
and 19) which is formed on the yoke 388 carry-
ing the arm 333 and connected to the presser
foot link 389 is coupled to one arm 481 of lever
403 by an eccentric coupling which can be made
use of to lock arm 388 and lever 403 rigidly to-
gether when the presser foot has no grooving
knife and is to be lifted above the work during
its idle movement towards the right but can be
adjusted to allow arm 399 to be urged downwardly
relatively to the bell crank lever by a spring 443
to cause the presser foot to be urged against the
work in spite of the upward swinging movement
of lever 403 which tends to lift the presser foot
away from the work. This eccentric coupling
comprises & pin 453 which is rotatably mounted

40

43

50

55

70

'



10

15

2,056,670

in the arm 398 and extends into an enlarged open-
ing 485 in the adjacent arm 401, of lever 403
as shown in Fig. 19. The pin carries within the
opening 485 an eccentric disc 457 the dismeter
of which is less than the diameter of the sald
opening and also carries a head 459 (Fig. 14)
by which it can be rotated. The arm 401 of lever
403 has projecting laterally from it a lug 461
which cxtends behind arm 399, the arrangement
being such that the eccentric disc 451, when using
a presser foot which has no grooving knife, en-
gages the forward side of the opening 455 in the

lever 403 and at this time lug 461 on the lever’

abuts against the rear side of arm 399 and thus
couples the arm rigidly to the lever as shown
in Figs. 18 and 19. When using a presser foot
which has the grooving knife 452 on its under-
face, the eccentric disc 457 can be rotated

. through about one hundred and eighty degrees
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to provide a clearance between the front side of
the opening 485 and the eccentric and thus allow
arm 399 and the presser foot lever 385 to move
forwardly and'downwardly relatively to the lever
403 to allow the presser foot to remain pressed
against the work in spite of the lifting action
of lever #03. The spring 463 which urges the
presser foot downwardly is housed in the lug 461
on lever 403 and tends to urge through a plunger
465, the arm 399 in a direction to maintain the
presser foot against the work,

The machine 1s also provided with an edge
gauge which can be easily assembled in the ma-
chine when desired and which can be brought

into operation when for example it is desired to-

stitch 8 shoe the projection of the sole margin
of which increases in width from the toe end
towards the joint of the shoe and in which it is
desired that the stitches shall lie on the sole mar-
gin a constant distance from the edge thereof.

This edge gauge comprises, as shown in Figs. 27
and 28, a shank 467 which is slidably mounted in
& guideway formed in the right bracket 79 which
supports the needle and awl, the guideway extend-
ing downwardly and rearwardly at an angle of
about fifteen degrees and to the right of the
machine from its forward end at an angle of
about thirty degrees to the plane of the needle.
The forward end 469 of the edge gauge proper
is curved towards the needle and, when tlie edge
gauge is in its most forward position, lies just
above the work table 161 close behind the needle

.and awl path. The shank of the edge gauge has

formed upon it a projection 411 which engages

the forward face of a small cam 413 which is’

mounted to rock about a vertical axis and oper-
ates to move the edge gage forwardly, being held
against the cam merely by the pressure of the
work against the edge gauge. This arrangement
enables the edge gauge to be drawn forwardly
out of its guldeway without difficulty if for ex-
ample it is desired to substitute another edge
gauge of different thickness. The downward in-
clination of the guideway for the edge gauge
causes the sole-guiding face of the edge gauge
to move downwardly below the level of the work
table if the edge gauge is adjusted so far rear-
wardly that it lies behind rear edge of the work
table. This arrangement allows the operator tip-
ping the work so that the edge of the sole mar-
gin extends below and behind the work table
while maintaining the sole edge in enga,gem_ent
with the edge gauge. The edge gauge can be
moved forwardly into operating position by the
snail cam 413 which is secured to the upper end

of a vertical shaft 475 in a fixed bearing bracket .

11
477 (see also Fig. 2). This shaft has gear teeth

419 formed axially along its lower end with which -
teeth a gear sector 481 meshes (see also Figs.

26 and 29). 'This gear sector is fixed to an arm
483 at the end of a hand lever 488 rotatably
mounted on a vertical shaft 487. The other end

- of lever 488 is provided with a hand piece by

which the lever may be rocked about shaft 487

. to move the edge gauge. A friction device (not

shown) is provided to bear against the lever to
hold it in position. ‘The lever is also provided
with an adjustable screw 489 and a lug 491 which
abut against a fixed stop face 493 and an adjust-

- able screw 485 to limit rotation of the lever.

The right end of lever 485 has a pin 497 on which
is mounted one end of a rod 499. This rod has
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collars 501, 503 secured to it which are adjust- -

able along opposite sides of a stud 305 on the

"hand lever 371 through which stud the rod ex-

tends. By moving the hand lever the work feed-
ing movements of the work table and presser foot
(and therefore -the length of the stitches being
made) is adjusted. The feed adjusting lever 317
moves over a segment 507 having holes 509 in
which pins may be positioned to enable the op-
erator to move the lever readily. between prede-
termined positions.

The collar 503 may be so positioned relatively to

20

the feed adjusting lever 371 that when the lever is -

moved forwardly to cause long stitches to be

‘made along the waist of a shoe the edge gauge 468

(which will not be used when sewing in the waist)
will be moved to an inoperative position, the work
being guided by the forward edge of the work
table. The collar 501 on the rod 499 may be so
positioned relatively to the feed adjusting lever
that when the lever is moved rearwardly to cause
short stitches to be made when the forepart of the
shoe is reached, the -edge gauge is moved for-
wardly into an operative position, the precise po-
sition into which the edge gauge is so moved being
determined by the setting of the rearward collar
relatively to the feed lever.

The machine has a fudge knife which can be
used to cut a shallow channel in the underside of
the work, (1. e.in the welt of a welted shoe). This
fudge knife comprises a stem 511 (Figs. 26 and
27) which is mounted in a holder 53 on the up-
per end of a rod 515 (see also Fig. 2) positioned

to the right of the needle plane. The upper end °

of the stem 511 is bent towards the left and has
on it a cutting edge which projects through the

slot 379 to cut the channel in the work as it is fed

by the work table and presser foot. The rod 518

‘passes downwardly through a sleeve 617 rotatably

mounted in the bearing bracket 477 and the rod
515 has formed on it a thread which engages with
a thread on the interior of sleeve §i1. The sleeve
has a gear sector 519 secured to its lower end to
rotate it.

The gear sector meshes with the gear sector
481 so that when sector 481 is swung by lever 485
to cause the edge gauge to move into operative po-
sition the sleeve 51T last mentioned is rotated in
such a direction that the rod §i% carrying the
fudge knife is caused to mové upwardly into op-
erative position. If it is required to use the edge
gauge without the fudge knife, the latter can
easily be removed from its holder 518.

The machine is provided on the front side of
the column with a wax pot 521 (Fig. 1) through
which the thread passes from the supply on its
way to the thread nieasuring device. The thread
passes upwardly from this wax pot over and be-
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tween the members of a tensfon device froin which

the thread passes to the thread measuring device.
In order to ensure that the thread will be held
under sufficient tension for it to be laid unfailing-
ly in the needle barb by the looper, a friction
thread tension device is provided between the ro-
tary take-up roll 33f and the looper. This aux-
iliary thread controlling device comprises a
downwardly extending leaf spring $23 (Pig. 13) se-
cured to the rear of the member 218 on the upper
end of which the thread hook 38 is formed and
which spring operates, ag the said member 213
moves rearwardly in laying the thread in the barb
of the needle, to grip the thread yieldingly
against a hub of the arm 317 which carries the
thread clamping shoe 68 of the upper thread lock
and thereby to make sure that the thread which
is being laid in the needle barb by the looper is
in tension between the looper and thread hook
even if the rotary take up is at the time paying
out more thread than is needed. ‘
The construction of the countershaft and high
and low speed driving clutch will now he de-
scribed. The countershaft 525 (Fig. 1) is sup-
ported in bearings 527, 829 secured to the machine
near the lower end of the column and has fast and
loose pulleys 8§31, §33 over which a belt passes
from suitable line shafting. The countershaft
has freely mounted on it a relatively small
grooved pulley 538 coupled by a round belt 537 to
a relatively large pulley 539 (Fig. 39) mounted on
the main shaft {8 and a relatively large grooved
pulley 541 which is arranged on shaft 5§25 behind
the smaller pulley 538 is coupled by a belt 543 to
a relatively small pulley 545 (Fig. 39) on the main
shaft. Secured to the countershaft so as to ro-
tate therewith but being movable axially along
it between the large and small pulleys 541 and
535 is a driving member 547 in the form of a disc
which has fixed to its rear face a leather ring 548
arranged to engage and grip the large pulley 541
when the driving member 5471 is moved rearward-
ly. The driving member 8541 also has fixed on its
front face a leather ring §8i which engages the
small pulley 53§ when moved forwardly. The
driving member 547 has fixed to it a pin §53 which
passes through a slot extending along and pass-
ing through the axis of the countershaft 525. A
spring pressed plunger §5% mounted in the coun-
tershaft engages the pin 583 and normally presses
the driving member forwardly into engagement
with the small pulley 535 so that the small pulley
is normally coupled to the countershaft. . A cir-
cular plate 8§57 is secured to the countershaft in
front of the small pulley and has a leather ring
889 secured to its rear face. The relatively small
pulley 538 is free to move to a slight extent along
the shaft and when the driving member 547 is
moved along the shaft into engagement with it,
the relatively small pulley is urged against the
plate 887 and clamped between it and the driy-
ing member when the machine is being started.
The driving member 547 is arranged to be moved
to cause the machine to run at high speed against
the action of the spring pressed plunger 555 away
from the small pulley towards and into engage-
ment with the large pulley by a treadle 56, nor-
mally raised by a spring 562 connected by an up-
wardly extending link 563 having universal con-
nections at its ends to an arm 565 extending lat-
erally from the end of a screw 581 which is
threaded into and through a fixed sleeve 569 sup-

" ported by a bracket 570 on the machine column.

The rear end of this screw bears against the for-

“ward end of a stud 571 mounted in a bore in the
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forward end of the countershaft and bears at its
rear end against the pin 383 in the driving mem-
ber 841. The arrangement Is such that when the
treadle is raised the driving member engages the
small driving pulley and by depressing the treadle
the screw 867 is moved rearwardly moving the
driving member rearwardly -out of engagement
with the small pulley and into engagement with

-the large pulley. The arrangement of the pulleys

of the high and low speed driving clutch on the
main shaft (5 of the machine is as follows. A bell-
shaped member 873 encloses the left end of shaft
15 and pulley 548 is formed on the outside por-
tion of the bell-shaped member. “As shown in

Fig. 39, the pulley 545 has two grooves in either

of which the belt may be run to give a choice of
high speeds.

To the rim of the bell shaped member 513 is
secured a disc-like member 575 which has a rela-
tively long sleeve 811 encircling shaft 15 and is
rotatably mounted upon a bush 518. Thus the
dis¢ like member 8§75 forms a carrying member
for the bell-shaped member $73. The relatively
large pulley 538 is formed as an annulus mounted
on the periphery of the disc-like member 515 and
is prevented from moving axially by contact with,
respectively, a face on the bell-shaped member
513 and a radial flange on member 515. A radial
bolt 579 (Figs. 39 and 40) passes through the rela-
tively large pulley $39 and clamps to the inner
face thereof a small block 580 within a recess
581 cut in the member §15. The recess 581 is
approximately twice the length of the block 58Q
and provides a lost motion device between the
high speed and low speed pulleys 545 and 538.
The block 580 has a pin 583 projecting from its
left face and engages the forked end of a short
swinging lever 585, the inner end of lever 588
being wedge shaped engages a recess in & stem
589 parallel to the main shaft 15 and housed
within the sleeve 511 of the disc-like member.,
The said short swinging lever is pivoted about
midway of its length on a pin 591 extending from
member §718. 'The left hand end of the stem 588
projects beyond the end of shaft 15 and is turned
inwardly across the latter. Shaft {5 has a bore
583 containing a sliding rod 5§95 (hormally urged
towards the right by a spring §97) and its left
end is threaded. Nuts 593 are provided on the
threaded end of rod §96 to couple the rod to the
stem 589 .through which it passes. The right
hand end of rod 595 has fixed in it a pin 60f which
projects radially through a slot in the main shaft,
15. The pin 60f has secured on it a cam piece
603 outside the main shaft. : :

The disc-like member 515 is formed with a
coned recess 605 to be engaged by a leather cov-
ered part 607 on a clutch member 609 keyed to
and slidingly mounted on the main shaft {5. The
right face of part 601 is arranged to be moved
towards the right, when the machine is. to be
stopped, into engagement with a leather brak-
ing ring 611 secured on the left face of the clutch
supporting bracket 19.  The clutch member §08
has a hub member on its right surrounding the
main shaft and having an inclined groove 61§
around its periphery. Preely mounted in groove
615 is a swash ring 617 having extending from
it a little below the axis thereof pins 619 which
are rotatably mounted in a swinging lever sur-
rounding the hub 613 of clutch member 609. The
lever 621 has formed on it a ball 623 confilned in
spherical recesses in the ends of two axially
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supporting bracket 19 parallel to the main shaft.
The lower side of lever 621 has pivoted on & pin
627 fixed in it a block 829 arranged to be engaged
by & block 631 forming a hook on a clutch-con-
trolling lever 633. When the hooked end of
lever 633 engages the block 629 on lever 621 the
part 607 of the clutch member 609 is held out of
engagement with the recess §05 in member 575

against the action of springs 635 mounted in re- .

cesses formed in the hub 613 of the clutch mem-
ber 609 and engaging & collar 637 on the main
shaft {3, which springs tend to thrust the coned

. part of the clutch member into engagement with

15

20

25

30

35.

40

45

50

(5
[

G0

75

‘the recess 608.

Also when the hooked end of
the clutch lever is in engagement with the block
on the swinging lever the right face of the coned
part of the clutch member 609 is brought into
engagement with the leather braking ring il
on the left end of bracket 19 to stop the machine.
The clutch member 609 rides into engagement
with the driving member 515 when the clutch
lever 633 is out of engagement with the block
629 and because the pins 619 are below the axis
of the main shaft 15 the swinging lever is caused
to swing idly about the ball 623. When, how-
ever, the clutch lever 633 is allowed to engage
the block 628 the swinging lever is prevented
from swinging towards the left and is held sta-
tionary so that the clutch member 609 is moved
to the right, withdrawing it from engagement
with the disc-like member 575 and moving the
clutch member into engagement with the clutch
supporting bracket to stop the machine. As will
be clear from what has already been said when the
clutch lever 633 is moved downwardly away from
the block 628, the springs 635 in the clutch mem-
ber move the clutch member towards the left so
as to disengage it from the bracket 19 and move

it into engagement with the disc-llke member .

B758 to drive the machine.

The clutch lever 633 is secured mid-way of its
length on a horizontal shaft 639 rotatably mount-
ed in the bracket {9 and the right arm 640 of the
lever 633 has a horizontal pivot 641 carrying a
spring latch 643. The rear end of shaft 639 to
which the clutch lever 633 is secured has fixed
on it an arm 645 and has threaded through it a
vertical adjustable screw 641 arranged to be en-
gaged by the upper end of a cam member 649
secured on a shaft 651 rotatably mounted in a
bearing on the bracket 19. The shaft 651 has
fixed to it an arm 653 which is connected by a
rod 965 to the treadle §561. This arrangement is
such that during depression of the treadle 561
the upper end of the cam member 648 engages
the lower end of the screw 647 in the arm 645 and
thereby rocks shaft 639 in a direction to disengage
the hooked.end of the clutch lever 633 from the
block 629 to allow the clutch to be closed. Piv-
otally mounted on a stud 659 fixed in the brackeb
{9 is 8 cam lever 657, The lower énd of the cam
lever has on‘it a roll 661 (Fig. 43) actuated by a
cam face 663 on cam 649. The lower end of cam
lever, 6571 also has fixed on it a plate 665 over
which latch 643 snaps when the treadle is pressed
fully down. The upper arm of cam lever 651
has formed on it a ball 661 which enters a recess
in the lever 669 (Figs. 41 and 42), previously re-
ferred to as forming part of the mechanism for
raising the presser foot on stopping. The for-
ward end of lever 669 is arranged at different
times to be engaged by the cam piece 603 and
also by a cam 67{ on the main shaft. The rear
end of lever 669 is secured to a substantially verti-
cal pin 673 rotatably mounted in a block 675 se-

| 13
cured to & rocking shaft 6717 rotatably mounted
in bearings at the rear of the machine so that
lever 869 can swing to rotate the rocking shaft
677 and can swing laterally so that its forward
end moves along the main shaft.  The pin 613
to which lever 669 is secured has fixed on .its
upper end & finger piece 619 the end of which
enters & recess in a spring pressed horizontal
plunger 68{ (Fig. 41) mounted in block 675. The
plunger 681 is arranged to engage a pin 683 fixed
on the machine frame when lever 669 is raised
to hold the lever in this position.

10

When: the machine is to be stopped the small -

pulley 535 on the countershaft 525 is coupled to
the driving member 547, the relatively large
pulley 589 on the main shaft {5 being thereby
driven. The small pulley 545 on the main shaft
15 will rotate idly the relatively large pulley 541
on the countershaft 525 which pulley at this time
is freely rotatable on the countershaft. The le-
ver 669 will in previously stopping of the machine
have been raised by its cam 671 on the main
shaft and will be held in raised position by the
spring plunger 681 and will, through the rocking
shaft 611 be holding the presser foot raised and
also the lower thread lock 63 unlocked, the upper
thread lock having been -also unlocked. When
the treadle 861 is first depressed the cam mem-
ber 549 is swung upwardly and through the ver-
tical lever 657 which it actuates, swinging lever
669 away from its cam 671 and releasing the
spring plunger 681 so that lever 668 can swing
downwardly towards the main shaft and shaft
677 can rotate to allow the presser foot to drop
and the lower thread lock to be closed. Upon

further depression of the treadle the upper end

of cam member 649 engages the lower end of
screw 647 on the clutch lever and rocks shaft 639
in a direction to disengage the hooked end of
the clutch lever from block 629 and allows the
clutch to close, the machine being driven at the

slow speed. When the treadle is still further de-

pressed the arm 640 is raised still further by the
cam 649 until latch 643 engages plate 665 on the
lower end of cam lever 6571 and during this fur-
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ther downward movement of the treadle the

driving member 547 on countershaft 625 is moved
along .the shaft out of engagement with small

pulley 535 on the countershaft and into engage-

ment with large pulley 541, the machine being
then driven at the high speed. When the ma-
chine is being driven at high speed large pulley

539 on the main shaft is being driven by the en-"

gagement of the recess 581 in the periphery of

the disc-like member 515 with the block 580 on:

3

the inner face of large pulley 539 and small pul--

ley 535 on the countershaft then disengaged from

the driving member 547 on the countershaft, is
driven idly. Owing to the fact that recess 58!,

in the disc-like member 515 is wider than,“he

the main shaft between member 575 and lar
pulley 539 takes place when the speed of the

shaft is changed from the low speed to the h.lgh‘
speed and vice versa. 'This relative movement
causes lever 585 to swing about its pivot 591 and’
through its wedge shaped inner end 587 to move.

stem 588 and rod 595. The springs 597 urge the
rod towards the right and hold one face of the
recess in the stem 589 against the swinging lever

585. 'The arrangement is such that when the '

machine is being driven at the high speed the
cam 603 secured to the rod 595 is at the right end
of its movement along the main shaft and when
the machine is being driven at the low speed the

60
block 580 relative movement about the axis of
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cam 603 is at the left end of its movement. When
the cam is at the right end of its movement it is
removed from beneath lever 868 and when it is
at the left end of its movement it is beneath said
lever and raises the forward end of this lever,

If when the machine is being driven at the
high speed it is desired that it shall be driven
at the slow speed, the treadle 561 may be allowed
to rise so far only that the driving member 547
on countershaft 525 moves out of engagement
with large pulley 541 and into engagement with
small pulley 535. When the change of speed
takes place the relative movement hetween mem-
ber 515 and large pulley 539 on the main shaft
takes place and cam 603 is moved to the left
along the main shaft and comes beneath the end
of lever 669. As the main shaft rotates the lever
669 is raised somewhat by the cam 603 but the
lever is prevented from swinging laterally by rea-
son of its being held in its left-hand position
by cam 649 and lever 657 which the cam operates.
While the main shaft 15 is being driven at the
slow speed, the clutch lever 633 is held in its in-
operative position by the engagement of latch
643 on arm 640 with plate 665 on lever 657.

When the treadle is allowed to rise fully cam
649 which it operates releases lever 857 and when
cam 603 raises the lever 669 this lever can swing
to the right over cam 671 on the main shaft,
when a low part of the latter cam comes into
a position to allow it to do so. When a high part
of cam 671 engages lever 669 as the cam rotates
this lever is rocked upwardly thereby rotating
shaft 617 in a direction to unlock and raise the
presser foot 281 and to unlock the lower thread
lock 63. Lever 669 is held in its raised position
by plunger 681 during any further rotation of the
main shaft. When lever 668 swings to the right
after being raised by cam 603 it swings the lower
end of lever 657 to the left and releases latch 643
on arm 640 from plate 665 on the lower end of
lever 657, so that the left end of the clutch lever
633 can be raised, by a spring not shown to posi-
tion the hooked end of the lever in the path of
the block 628 on lever 621. Thereafter the lower
end of lever 621 moves to the left and its swinging
movement is stopped. As the main shaft con-
tinues to rotate the clutch member §08 is moved
out of engagement with the disc-like member 5718
and into engagement with the braking ring 8!{
on the clutch bracket 19 to stop the main shaft.

It will be seen that this stopping arrangement
is such as to bring the machine to rest always
at the same point in the machine cycle without
undue shock even though the machine be run-
ning at high speed and the treadle be complete-
ly released suddenly. The definiteness of the
stopping position is assured by the fact that the
application of the brake is directly controlled by
the swash ring 617 on the main shaft {8 while
the absence of shock is due to the impossibility
of the swash ring becoming operative until the
speed of the main shaft has fallen to the low
driving speed, for it is only when the low speed
driving pulley on the main shaft catches up the
high speed pulley that the lost motion device con-
sisting of the block 580 on the low speed puliey
539 and the recess 581 in the disc like member
515 becomes active to stop the machine.

The mechanism for lifting the presser foot out
of contact with the work as the machine comes
to rest comprises the three-arm lever 481 (Pigs.
14, 15 and 16) which is rotatably mounted on a
shaft 685. Lever 451 has an upwardly extending
arm 681 to which the rod 449 is connected. Rod
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449 is connected at its end to an arm 88 (Fig. 3)
secured to the shaft 817 at the rear of the ma-
chine, which is rocked when lever 669 is rocked
by its cam 871 so that lever 481 is rocked when-
ever the machine stops. Lever 481 also has an
arm 691 formed as a cam face §33 engaging a roll
695 on the spring-pressed plunger 438 to which

arm 437 of the presser foot locking finger 433 is

connected. Lever 481 also has a short arm 6917
carrying a pin 699. A manual adjustable presser
foot lifting lever 181 is mounted upon an eccen-
tric disc 703 (PFig. 15) formed on one end of shaft
685 and lever 101 lies close against lever 48I.
Lever 101 has a rearwardly extending nose 105
which overlies a lug 707 projecting from link 407
and lever 101 also has a forwardly projecting
arm 709 which lies above pin 699 on lever 451,

As the machine comes to rest, shaft 617 at the
rear of the machine is rocked in a clockwise di-
rection looked at from the right and thus causes
lever 451 to rock about shaft 685. As lever 45{
is rocked the cam face 693 moves across and
depresses the plunger 439, as shown in Fig. 14,
thereby raising finger 43.3 and unlocking the
wedge members #19, 421 of the presser foot lock-
ing device. When this has occurred pin 639 on
arm 897 raises arm 709 of lever T01 thereby low-
ering nose 105 and raising the presser foot out
of contact with the work. The eccentric disc 703
has an upwardly extending handle Ti1 (Figs. 15,
16) secured to it by which the disc may be rotated
to raise or lower lever 101 bodily so that the ex-
tent of the rocking movement imparted to it by
pin 6§99 when the lever 481 is rocked may be varied
to cause the presser foot to be raised, as the ma-
chine stops, a greater or less amount in accord-
ance with the thickness of the work, it being de-
sirable that the lifting lever T8l be so adjusted
when working on thin work that the presser foot
is not lifted an undue amount above the work.
If the presser foot were lifted a large amount
above the work it would, when lowered on to
the work next put into the machine, be caused
to strike against the work with excessive force by
the spring 271. Handle T11 on the eccentric disc
783 carries a spring pressed plunger T{3. which
moves over a sector T15 and serves, by engaging in
one of a series of notches in the sector, to retain
the handle in any position into which it may have
been adjusted. Lever 451 has an upwardly ex-
tending handle 117 (shown in Figs. 2 and 3) se-
cured to it which may be used to rock said lever
in a direction to raise the presser foot at any time
to allow the work to be removed from the ma-
chine.

The mechanism for unlocking the lower thread
lock 63 comprises the arm 299 (Figs. 20 and 21)
which is secured at its forward end on the left
end of sleeve 293 associated with the lower lock.
The rear end of arm 298 has fixed in it a pin T19
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(Fig. 14) which passes through a slot formed in .

the upper end of a rod 121 which at its lower end
is pivotally connected to an arm of a bell-crank
lever 7123 pivoted on a stud 728 fixed in the left
side of ear §7. The other arm of bell crank lever
723 has pivotally connected to it the end of a rod
721 which rod extends rearwardly and is pivot-
ally connected to an arm 129 (Fig. 3) secured to
the shaft 617 at the rear of the machine.
shaft 871 is rotated as the machine comes to rest
the threaded sleeve 283 of the lower thread lock
is rotated and unlocks the lower thread lock.
During the unlocking of the lower thread lock
as the machine comes to rest the clamping shoe
6% of the upper thread lock which at this time
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is raised above roll 241 is raised still further
above the roll. Thus both the upper and lower
thread locks are opened when the machine comes
to rest to allow thread to be pulled freely through
them and thus enable the operator to withdraw
the work from the machine before severing the
threads.

Means for lubricating the machine will now be
described. In the hollow arm 53 of the machine
base at the left hand end of the driven sleeve
which surrounds the rotary takeup rock shaft 48
is an oil pump which comprises & pump bracket
13¢ (Fig. 87) extending upwardly into the for-
ward lower end of the hollow arm shaft 49 from
a plate 133 which is secured to the lower side of
the hollow arm. The pump bracket 781 has slid-
ingly mounted in & bore in it a vertical plunger

"135 the upper end of which is pivotally connected

by a pin 137 to the lower end of a link 739 the
upper end of which embraces an eccentric 741 on
the shaft 49, the arrangement being such that as

the shaft is rocked the plunger is moved up and -

down. The lower end of the pump bracket 13{
has formed in it & number of holes 743 through
which the oil in the hollow arm passes and has
within it a cylindrical gauze filter 745 through
which the oil is drawn by the pump plunger 138
as it rises into the pump.. Just above the filter the
vertical bore in the pump bracket is a ball valve
141. Between the lower end of the plunger 135
and the ball valve T47 the bore in the pump brack-
et has an oil passage 149 which has in it & second
ball valve 151. From the oil passage 149 a pipe
153 passes through the hollow arm and along
the column of the machine to a bar indicated at
155 in Fig. 13 fixed in the upper part of a casing

156 on the machine. The bar 755 has formed in,

it & main ofl passage 151 which extends along
the bar and lateral oil passages 1589. The lateral
passages have fixed in them tubes carrying in
their outer ends wicks which extent over cranks

. 18,20, 25, 27 of the needle and awl driving mecha-

50

5

nisms. . The bar also has extending from it and
connected to the main oil passage 1857 a pipe
which extends over the bevel gears 28, 3{. An-
other pipe 1681 along which oil is forced by the
pump is fixed in the passage 187 and this pipe
delivers oil into an oil chamber 758 in the upper
portion of the head casting to lubricate the moving
parts therein. The overflow of ofl from chamber
158 passes down a bore 163 (Fig. 30) in the head
casting on to the gearing 28 which drives the
second crank shaft 21 and then to the gearing
55 which drives the driven sleeve §i surrounding
the third horizontal shaft 49 and back to the for-
ward end of the hollow arm §3. The bearings of
the main shaft 15 are lubricated by oil thrown off
by the cranks of the needle and awl driving mech-
anisms. The bearings for the crank shaft 21 are
lubricated by oil thrown off by the cranks of the
needle and »wl driving mechanisms. The box like
chamber 7158 in the upper portion of the head
casting has formed in it a well into which oil
forced up by the pump into the chamber flows
and the crank mechanism (71, 113, 115 which
drives the shuttle dips into this oil as it is ro-

tated, and thus throws oil on to the spiral gears’

43, 165 which drive the shuttle shaft and the cam
track and cam roll of the thread lifter mechanism
which are positioned in the chamber. Oil is also
thrown by the said crank mechanism on to the
upper end of the vertical shaft 33 which is bored

axially and laterally so that oil can pass down '

the vertical bore in the shaft and along the lat-
eral bores to passages in the cam block 35 on

15

the said shaft which is positioned in an interme-
diate compartment 9 in the head casting which
actuates the needle guide, thread hook and work
feeding mechanisms. The cam block 3§ has
formed in it a chamber, not shown, filled with
felt and the passages In the cam block connect
the chamber and the cam grooves so that the va-
rious cam faces are continually lubricated. The
vertical shaft 378 which actuates the work table
to feed the work is also bored axially downward
from its upper end and oil thrown off by the

10

shuttle driving crank mechanism passes down the -

vertical bore in the said shaft and along lateral
passages in the shaft to lubricate the cam. lever.
Any surplus oil which collects in the intermediate

compartment drains down into the hollow arm-

§3 to the pump.
The manner in which the various instrumen-
talities of the illustrative machine cooperate in

" the stitching of a sole to the bottom of a welted

shoe will now be described with reference to Fig-
ures 44 to 50. In the diagram of Figure 50 the
several indicated ordinates represent degrees of
rotation of the main shaft of the machine and the
abscissae are indicative of the nature of the move-
ments of the various instrumentalities through-
out a complete machine cycle as follows:—

The line A—A represents the rising and falling
movements of needle guide 31. The line B—B
represents the needle movements. The line C—C
represents the awl movements. The line D—D
represents the rising movements of presser-foot
281. The line E—E represents the feeding move-
ments of the presser-foot and table {61. The line
F—F represents the movements of the presser-
foot locking mechanism. The line G—G repre-
sents the rising movements of the thread lifter
163. The line H—H represents the thread meas-
uring movements of lever 282 The line I—I rep-
resents the movements of thread locking devices
63 and 65. The line J—J represents the thread
hook movements. The line K—K represents the
movements of spring 5§23 on the thread hook. The
line IL—L represents the transverse movements
of the looper 81. The line M—M represents the

forward and rearward looper movements. The

line N—N represents the action of the take-up
331. The line O—O represents the shuttie move~
ments. . The line P—P represents the movements
of the presser-foot and thread lock 63 as the ma-
chine comes to rest. The line X—X indicates the
surface of the work table (61.

When the operator has assured himself that
the shoe is properly positioned on the work table
161 and that the forward edge of the latter is
properly seated in the crease of the shoe he will,
while grasping the loocse ends of the shuttle
thread and needle thread to assist the formation
of the first stitch or two, depress the starting
treadle 561 of the machine. The action of de-

.pressing the treadle allows the presser foot 261 to

descend upon and become locked against the work
close to the needle and awl, and allows the lower
thread lock 63 to close upon the thread. The
clutch upon the main shaft {8 then becomes en-
gaged and the main shaft is rotated at low speed.
Continued depression of the treadle causes the
driving member 547 on the counter shaft to move
into driving engagement with the large pulley 541

- on the counter shaft to drive the machine at high

speed.

As the main shaft of the machine rotates, the
needle 8T first rises to its highest position (indi-
cated at ¢ on the line B—B) reaching this posi-

tion after the shaft has rotated through about
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sixty-five' degrees. Thereafter the needle de-
scends fairly rapidly through the work and
reaches its lowest position (indicated at b on the
line B—B) after the shaft has rotated through
about one hundred and forty-five degrees. The
needle barb is below the work while the main
shaft rotates from about one hundred and fifteen
degrees to about one hundred and seventy-five
degrees and while it is below the work the thread
is laid in it by the looper. The needle then con-~
tinues to rise once more to its highest position
(along the path b ¢ on the line B—B) after the

main shaft has rotated through about two hun- .

dred and twenty-five degrees. 'The needle then
descends along the path c—d while the main
shaft rotates through approximately a further
sixty degrees and remains substantially in the

position indicated at d above the work table dur-

ing the completion of the machine cycle.

As the needle rises to the top of its stroke dur-
ing the first sixty-five degrees of rotation of the
main shaft the needle guide 371 remains at its
highest position (as indicated by the portion to
the left of the point a on the line A—A). As the
needle is lowered towards the work to pierce it,
the needle guide follows the needle down, at
about the same speed until the shaft has rotated
through about one hundred and twenty degrees
when it reaches a point (indicated at b on the
line A—A) above the work until the needle has
commenced to rise through the work, the needle
guide remaining in this position while the main
shaft rotates through about forty-five degrees.
As the needle rises to draw the loop of thread up
through the work the needle guide also rises as
shown by the path ¢ d but somewhat more slowly
than the needle so that the needle barb almost
rises into contact with the needle guide which
latter serves to prevent the thread from being
drawn off the needle barb by the shuttle. When
the needle commences to descend somewhat from
the position indicated at ¢ on the line B—B to
allow the thread loop to be lifted out of its barb
by the shuttle, the needle guide follows it down
closely, still holding the thread in the needle barb
until it reaches the position indicated at e on the
line A—A when the needle barb advances slightly

relatively to the needle guide and the shuttle

then pulls the thread out of the needle barb.
Thereafter towards the end of the cycle the
needle guide rises again to its highest position.
The indicated timing of the needle guide is such
that -the guide retains the thread loop on the
needle for a short while atter the shuttle would
otherwise remove it from the needle and so as fo
ensure not only that when the loop is finally
pulled off the needle it will ride smoothly out of
barb but that the needle point will have de-
scended to such a position as to be no longer able
to strike the bight of needle thread extending
from work to the rear of -the shuttle. The awl

89 will rise ubwardly in the plane of the needle,

for plercing the work immediately as the machine
starts into operation and will commence to pierce
the work after the main shaft has rotated
through about fifteen degrees, the time on the
line C—C at which the awl commences to pierce
the work being indicated by the point a on that
line. The awl continues to rise through the
work and reaches its highest point (indicated by
the point b) after the main shaft has rotated
through about forty-five degrees. The awl re-
mains in this position until the needle has
reached the top of its stroke and has partially
descended towards the work and when the main
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shaft has rotated through about eighty-five de-
grees the awl commences to descend through the
work, the point of the awl being close to the point
of the needle and retiring downwardly at approx-

imately the same speed as that at which the 5

needle is lowered. The awl leaves the work after
the main shaft has rotated through about one
hundred and fifteen "degrees and continues to
descend until the shaft has rotated through about

one hundred and fifty-five degrees, the descent 10

of the awl being indicated on the line C—C of

- the diagram between the points ¢ and d. Then

soon after the needle has commenced to rise
from its lowest position to take the thread loop
up through the work, the awl is raised somewhat 1
(its point still remaining below the work how-
ever) as indicated between the points d and e on
the line C—C, in order that the needle segment
may be swung rearwardly sufficiently far to raise
the needle to its highest position without fouling 2
the awl segment. After the needle has passed
through its lowest position and, at the end of a
complete rotation of the main shaft, will be mov-
ing upwardly from this position to pierce the
work once more. 2
The presser foot 28f{ having been allowed to

. drop on to and to become locked against the work,

it will remain stationary in this position while
the main shaft rotates through just over thirty
degrees and will, during the next forty degrees or 3
so of the rotation of the main shaft, be raised
gradually out of contact with the work as indi-
cated between the points a—b on line D—D.
When the main shaft has rotated through
about fifty-five degrees (i. e. after the presser 3
foot has started to lift from the work) the presser
foot and work table 16§ commence to make their
idle or return movement towards the right of
the machine and continue this movement while
the main shaft rotates about through a further
forty degrees as indicated between the points a—b
on line E—E. Just about the time when the
presser foot reaches the top of its lifting move-
ment (. e. after the shaft has rotated through

0
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0

40

just over seventy degrees) the wedge locking 43

mechanism 419, 421, 425 which normally locks
the presser foot against being moved upwardly by
the work piercing action of the awl starts to
become unlocked as indicated between the points
a—Db on line F—F. The presser foot starts to 5
fall once more towards the work immediately as it
reaches its highest position and comes into yield-
ing engagement with the work after the main
shaft has rotated through about one hundred and

ten degrees (as indicated by the point ¢ on the g;

line D—D) that is just after the presser foot
and work table have concluded their return move-
ment towards the right of the machine. The
presser foot locking mechanism will be coming
into action as the presser foot descends towards ¢
the work as indicated between the points b and ¢
on the line F—F and will lock the presser foot
against the work after the main shaft has ro-
tated through about one hundred and twenty
degrees. At this time therefore the presser foot ¢
and work table will be stationary at the right
end of their return back feeding stroke and the
work will be firmly clamped between them. The
presser foot and work table remain in this posi-
tion until the main shaft has rotated through ap- 7
proximately one hundred and ninety-six degrees
and then commence to move towards the left at
as nearly as possible a' constant speed to cause
stitch formation and setting in a position to the ,

0
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left of the needle plane. The feeding movement 75
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of the work continues evenly until about six de-
grees before the completion of the rotation of the
main shaft when the presser foot and work table
come to rest, the former lying close to the needle
and awl plane and remaining in this position,
locked against the work, until it is raised once
more in the next cycle of the machine. The com-
mencement and end of the feeding movement are
indicated respectively by the points ¢ d on the
line E—E. When the feeding movement of the
presser foot and work table has proceeded about
half way the cam lever #15 which normally acts
to lift the presser foot imparts to the. presser
foot a gradual movement towards the work of
& slight extent to compensate for the lifting
action on the presser foot-which the presser foot
link 389 would otherwise exercise during the latter
half of the work feeding movement. = The thread
lifter 163 only comes into operation after the
needle has drawn & loop of thread up through
the work and remains in a downward and rear-
ward inoperative position while the main shaft
is rotating through about one hundred and eighty
degrees (i. e. until after the needle has begun
to rise up through the work) from its initial
position. At this time however the thread lifter
commences to swing forward and upwardly as
indicated between the points a—b on the line
G—G and engages the right hand limb of the
thread loop extending from the needle when the
shaft has rotated through about one hundred
and ninety-five degrees. After having engaged
the thread, the thread lifter continues to swing
upwardly and forwardly to open the loop for the
entry of the shuttle beak up to the point indi-
cated by b on the line G—G and then retires
rearwardly and downwardly when the. shuttle
beak has engaged the thread as indicated by the
part b, ¢ of the line G—G. When the thread
lifter has thus regained its eriginal position, it

‘remains inactive there during the completion of

the machine cycle.
The pulling off of the thread from the thread

supply takes place about half way through the

cycle, the thread measuring lever 239 remaining
stationary in its highest position until the presser-
foot locking mechanism has operated to lock the
presser foot in pressing engagement with the
work, i. e., when the main shaft has rotated
through about one hundred and twenty degrees.
When this has occurred (and the extent to which
the thread measuring lever 239 will be swung
by its cam, thereby automatically determined in
accordance with the thickness of the work be-
neath the presser foot) the thread measuring
lever will be swung downwardly by its cam, as
indicated between the points @ b on the line
H—H to pull off thread from the supply as the
mainshaft rotates from about one hundred and
twenty degrees to about two hundred and twenty
degrees. The lower thread lock 63 must be un-
locked before the thread measuring lever is ac-
tuated to allow the thread measuring lever to
pull off thread from the supply. The lower lock
remains in gripping engagement with the thread
while the main shaft is making approximately its
first twenty degrees of rotation and after that
time (and as the main shaft rotates approxi-
mately through a further fifty degrees) the lock
63 becomes unlocked and the upper lock 65 be-
comes locked upon the thread. This change
over of the thread locks is indicated between the
points a b of the line I—I and at- a point about
midway between the points @ and b both the up-
per and lower thread locks are in engagement
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with the thread for an instant. The lower thread
lock remains unlocked and the upper lock re-
mains locked upon the thread until the thread
measuring lever has completed its thread pulling
stroke (. e. until the main shaft has rotated
through about two hundred and twenty degrees).
Immediately this has terminated, the upper
thread lock commences to unlock and the lower
thread lock to lock upon the thread, this change

_over being indicated by the portion ¢ d of the

line I--I and taking place while the main shatt
is rotating approximately from two hundred and
twenty-five degrees to two hundred-and seventy-
five degrees. The thread measuring lever re-
mains stationary for a short time (as indicated
by the portion b—c of the lilne H—H) during
a part of the time when the changeover in the
thread locks is taking place but while the lower
lock is still moving into engagement with the
thread, the thread measuring lever commences
to rise, as indicated by the portion c—d of the
line H—H, to release thread for stitch formation.
The paying off of thread by the thread measurer
takes place while the main shaft is rotating from
approximately two hundred and fifty degrees to
three hundred and thirty-five degrees and when
the thread measuring lever has finished its up-
ward movement in paying off thread, it rests
there during the remainder of the cycle.

The thread hook 39 has a purely forward and
rearward movement and remains in its forward
inoperative position while the main shaft rotates
from its initial stationary position through about
seventy degrees.
ther through about fifty-five degrees, the thread
hook is moved rearwardly (as indicated by the
points a b on the line J-=J) to engage and draw
back the thread and remains in its rearward po-
sition (as the looper moves across the needle in
front of the latter) until the main shaft has
rotated through about one hundred and fifty
degrees, after which it moves forwardly again
to release the thread (as indicated by the points
¢—d on the line J—J) until the main shaft has
rotated through about one hundred and ninety-
five degrees from its initial position and remains
idly in its forward position throughout the re-
mainder of the cycle. The leaf spring 523 se-
cured to the rear side.of the thread hook con-
stitutes an auxiliary thread tension device and
moves rearwardly with the thread hook (as in-
dicated by the points a—b on the line K—K) to
grip the thread against the hub of the arm 311
aforementioned to apply additional tension to the
thread as the main shaft rotates from the posi-
tion it occupies after having rotated through
about ninety degrees to that which it occupies
after having rotated through about one hundred
and seventy-five degrees. By this time the looper
will have laid the thread in the needle barb.
The leaf spring 6§23 thereafter moves forwardly
with the thread hook to release the thread, as
indicated by the points ¢ d on the line E—K
and remains out of engagement with the thread
during the completion of the cycle. Immediately
the main shaft starts to rotate, the looper 6l
commences to move towards the left from in front
of the awl, as indicated by the portions between
the points @ b on the line I.—1I,, reaching its ex-
treme left hand position to the left of the needle
after the main shaft has rotated through about
sixty degrees. The looper starts to move rear-
wardly from its forward position soon after tl.z
main shaft starts to rotate and continues to moe
rearwardly while the main shaft rotates througi

As the main shaft rotates fur--
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about sixty degrees indicated by the points a b
on the line M—M. The looper remains in its

‘rearward and extreme leftward position until the

main shaft has rotated through approximately
ninety-five degrees, when it starts to move for-
wardly (as indicated by the points ¢ d on the
line M—M) and to the right (as indicated by
the points ¢ d on the line I—L). The forward
movement of the looper continues until the main
shaft has rotated through nearly one hundred
and forty degrees when the looper lies just in
front of the needle and the looper thereafter
moves rearwardly once more, as indicated be-
tween the points d and e on the line M—M, until
when the shaft has rotated through almost one
hundred and sixty degrees. The looper is then
in its rearmost position having laid the thread
in the needle barb. It then moves forwardly
once more into its forward position as the shaft
rotates through approximately a further thirty
degrees, as indicated between the points e and f
and remains in this position until the main shaft
has completed its rotation. )
The movement of the looper towards the right
continues until the main shaft has rotated
through almost one hundred and sixty degrees
and the looper passes across the front of the
needle when the main shaft has rotated through
nearly one hundred and forty degrees. Immedi-
ately after the looper has reached its extreme
right hand position, it commences to move
towards the left as indicated by the portion d e
of the line I—L . until it lies once more in front
of the awl path. The looper remains at rest in
this position practically throughout the remainder
of the cycle but commences to move almost im-
perceptibly towards the left at the extreme end
of the cycle. The fact that the looper has been
returned from its extreme right hand and rear-
ward position to be in front of the awl path as
the awl commences to rise towards the work
(which it does during the latter portion of a
cycle of the machine) ensures that the bight of
thread extending between the looper and the

work will not ocupy such a position as would-

render it liable to be pierced by the rising awl.
In Figure 35 the dotted line X—X indicates the
path of the eye of the looper with relation to the
needle viewing this path perpendicularly to the
general plane in which the eye moves, the posi-
tion in which the needle intersects this plane be-
ing shown at Y. At Z is shown the position in
which the looper eye, as indicated, dwells while

the machine main shaft is rotating through about -

the last one hundred and seventy degrees of the
cycle.

The rotary take-up roll 331 would as soon as the
main shaft commences to rotate, move to effect
setting within the work of the thread lock of the
stitch last formed, but since it is assumed in the
description now being given that the machine is
just starting in operation on a shoe no previous
stitch will have been made in the work, and the
take-up device will merely operate to pull down-
wardly somewhat upon the threads held by the
operator. During any succeeding cyecle of the
machine, however, the take-up device will operate
to complete the setting of the lock of the stitch
last formed within the work (the lower thread
lock being locked on the thread and the upper lock
unlocked) by the time the main shaft has rotated
through about ten degrees, it ‘being understood
that the work will have been fed away from the

'stitching point by the presser foot and table one

stitch length during the formation of the stitch
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and before the stitch setting takes place. The
time in the machine cycle at which the stitch is
finally set is indicated by the point a on the line
N—N this line being indicative of the amount of
thread paid out by the take-up device in a ma-
chine cycle to the sewing instrumentalities and
pulled down from them to set the stitch lock with-
in the work.

Immediately the thread engaging roll 331 of the
take-up device has passed through the stitch set-
ting position it commences to rise towards the
work relatively slowly as indicated by the posi-
tion a¢ b on the line N—N to allow the looper to
move rearwardly and towards the left in the early
part of the cycle without straining the looper or
the thread. During the time that the looper is
moving in its curved path in front of the needle to
lay the thread within the needle barb and the
thread hook moves the thread rearwardly on the
left of the needle, the take-up roll rises still
closer to the work and commences to pay out
thread somewhat more rapidly to allow of its
being handled by the various instrumentalities

without excessive tension being imparted to it..

This portion of the function of the take-up device
is indicated between the points b and ¢ on the
line N—N. When the thread loop has been laid
in the needle barb and the needle starts to rise
rapidly to draw the thread loop up through the
work and to allow the thread lifter to open the
thread loop for the reception of the shuttle beak,
the thread take-up roll moves closer towards the
work and pays out thread at an increasing speed,
this portion of the thread paying out function of
the take-up device being indicated between the
points ¢ and d on the line N—N. Immediately
the shuttle beak has entered the thread loop and
commences to lift the loop over the body of the
shuttle, it is necessary that thread be paid out by
the take-up very rapidly to enable the loop to pass
over the shuttle easily and in order that this may
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occur, the thread take-up roll moves rapidly still -

closer to the underside of the work and pays out
thread at an increasing speed. The function of
the thread take-up roll in paying out thread at
this period is indicated between the points d and e
on the line N-—N. Immediately the thread loop
has passed over the highest part of the shuttle
(which it does just before the main shaft has ro-
tated through.two hundred and eighty degrees)
the thread take up roll moves downwards away
from the work throughout the remainder of the
cycle to draw the thread down rapidly over the
shuttle and then to draw down by means of the
loop of needle thread, a portion of the thread is-
suing from the shuttle into contact with the work
ready for the stitch lock to be set within the
work during the next cycle of the machine. This
last mentioned thread-drawing down operation
of the take-up device is indicated by the steeply
sloping portion to the right of the point e on
the line N—N.

The shuttle 47 which rotates twice in each cycle
of the machine, is so positioned angularly in the
machine that in the stopping position of the ma-
chine its beak is just to the left of the lower point
in its path. 'The shuttle rotates in a counter
clockwise direction when looked at from the front
and the first of its two rotations is idle, that is to
say, that the shuttle beak does not engage the
thread during that time. The shuttle beak enters
into the thread loop held open for it by the thread
lifter 163, during the second of its rotations when
the main shaft has rotated through about two
hundred and fifteen degrees (as indicated by the
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point a on the line O—OQ) and thereafter rotates
at an increased speed, to carry the thread loop
over the shuttle. The thread loop is actually
pulled off the shuttle by the take-up device when
the machine has rotated through about three
hundred and twenty degrees, as indicated by the
point b on the line O—O.

When the stitching around the shoe is com-
pleted the operator allows the treadle to rise to its
highest position to disengage the clutch and allow
the machine to come to rest. As the treadle rises
to its highest position and the speed of the ma-
chine drops during a succeeding cycle, the for-
ward end of the forwardly and rearwardly ex-
tending lever-669 which is associated with the
rocking shaft at the rear of the machine is lifted
by the small cam 603 aforementioned. (as indi-
cated between the points ¢ b on the line P—P)
and thereafter swings along the main shaft to-
wards the right (as indicated hetween the points
b ¢ on the line P-—P) until the forward end of the
lever rests upon its operating cam 81! on the
main shaft. Continued movement of the main
shaft serves to rock the forward end of the for-
wardly and rearwardly extending lever 669 up-
wardly, thereby rocking the rocking shaft 617 at
the rear of the machine and consequently lifting
the presser foot 281 and unlocking the lower

thread lock 63. ‘The presser becomes lifted just

before the completion of the rotation of main
shaft (as indicated by the point d on the line
P—P) - and immediately this rotation has been
completed, the driving clutch on the main shaft
is automatically disengaged and the clutch mem-
ber 609 which is keyed to the shatt is brought up
against the stationary braking face 611 to ar-
rest the shaft when the parts are in their cor-
rect stopping position. The lower thread lock 63
is opened automastically during the early portion
of the rocking movement of the rocking shaft 6711

~ after the main shaft has rotated through about
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two hundred and eighty-five degrees in the last
cycle of the machine, as indicated by the point ¢
on the line P—P.

To provide still further safeguard against the
possibility of the awl piercing the thread, the
looper-actuating mechanism may be modified so

that, at the time the awl rises to plerce the work

and during the long dwell of the looper, the looper
will be positioned slightly to the left of the path of
the awl movement (. e., to the left of the point
7 in Fig. 35,) thereby further ensuring that the

thread passing from the looper will be positioned -

well out of the rising path of the awl. It is a vir-
tue of the peculiar movement given to the looper
in' the illustrative machine (whether it be that
shown by and previously described with reference
to Fig. 35, or that modification thereof just de-
scribed) that as the Jaying of the needle thread in
the needle barb is accomplished without the loop-
er eye moving in a looped path about the needle

. path, the legs of the loop drawn up by the needle
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are not crossed and consequently there is not only
a reduced tendéncy for stranding of the thread,
but & more attractive appearance is given to the
completed stitch,

The thread -lifter 163 of the machine which
opens the loop of thread taken up by the needle
for the reception of the shuttle beak.moves up-
wardly and forwardly to open the loop and then
commences its retirement soon after the shuttle
beak has engaged the loop, but before the loop
has left the needle barb, the retirement being an
uninterrupted movement to its end. It may hap-
pen that when the machine is working at extreme
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high speeds, a certain amount of “whip” or

. slackness will develop in that leg of the loop

passing up from the work directly to the needle -

when the shuttle beak has engaged the loop and,
if this occurred, the thread lifter might foul
that leg of the thread in retiring downwardly
after the shuttle beak has engaged the thread.
In order to avoid this possibility, the mechanism

for operating the thread lifter may, if desired, be -

so modified that after the thread lifter has
opened the thread loop and the shuttle beak has
engaged it, the thread lifter descends only part
way towards its position of rest during the com-
pletion of the machine cycle, and completes its
descent early in the next cycle of the machine
when there will be no thread passing up to the
needle from the work,

In Fig. 44, the machine is shown at that point
in its cycle at which the loop of needle thread is
being drawn up through the work, a position cor-
responding to that indicated in Fig. 50, when the
main shaft has rotated some 190 degrees from its
starting position.

In Figs. 45 and 46, the machine is shown in the
position which it occupies after the main shaft

-has rotated some 215 degrees, at which time the

presser foot and work table have commenced
their movement to the left. In these two figures,
the needle guide is shown trapping the thread
in the needle barb,

In Fig, 47, the machine is shown in the position
which it occupies after the main shaft has rotated
some 340 degrees and as the needle loop having
left the shuttle is being pulled down to the work,

it being observed that the shuttle driver 48 at

this time has its trailing end in' contact with
the shuttle owing to the relative movement of
the shuttle and driver which has allowed the
loop to pass off the shuttle. The feed movement
of the presser foot and table are nearly com-
pleted.

In Figs. 48 and 49, the machine is shown in its
stopped position with the presser foot 281 lifted.

The vertical plate 21T which projects close
against the right hand face of the upper and
lower thread locks may be heated by an electric
cartridege so that the wax on waxed thread pass-
ing through the locks from the wax pot 521 may
be kept softened. A brass plate 336 (Fig. 2) may
be provided to lie close to and parallel to the
right hand face of the disc 335 carrying -the
take-up roll, and this plate may also be heated so
that heat radiates to the left from it on to the
said disc to maintain waxed thread passing
around the take-up roll in flexible and softened
condition. The said plate may, in addition to
carrying an electric resistance heating element
by which the plate as a whole is heated, carry a
second resistance heating-. element which is so
positioned in the plate that it lies directly opposite
the position which the take-up roll 33( occupies
when the machine is stopped, thus ensuring that
ample heat will reach the take-up roll when the
machine is temporarily stationary. Either or
both of the said heating elements in the said
brass plate may, if desired, comprise naked ele-~
ments which, instead of being hidden in bores in
the body of the said brass plate may be directly
exposed to the atmosphere on that side nearer
the disc carrying the take-up roll so that the
heat radiated by them is the more intense. The
said brass plate 336 may be pivoted at its rear
on a fixed vertical pivot so that it may be swung
away from the said disc 335 to allow thread to be
threaded easily around the take-up roll 331 by

.
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hand when threading up the machine. The
shuttle of the machine may also be heated by a
thermostatically controlied electric heating ele-
ment located in its carrying bracket 178,

In order still further to heat the thread on its
way to the looper, a readily detachable upstand-
ing flue 7161 (Fig. 1) may be provided which Is
positioned over the wax pot 521 which is secured
to the front of the machine column below the
thread locking and take-up devices. The said
flue is sufficiently large at its lower end to collect
all the hot air and vapours arising from and
from immediately about the hot wax pot and
communicates with & duct 768 at its upper end,
the opposite sides of which duct lie close against
the vertical plate 217 carrying the thread locks
and the brass plate 338 just mentioned, respec-
tively. The thread passes from t)@dwax pot up-
wardly along this fiue to the thread locking and
take-up devices and therefore is subjected, for
practically the whole of its length from the wax

- pot to the looper, to the action of the hot air and

fumes arising from the wax pot. A loose tool
and work supporting platform 171 is preferably
as usual provided on the front of the machine
column at a level below that of the take up and
thread locking devices, and this acts to shield
the operator from the heat of the wax pot, the
said flue 161 extending through and closely fit-
ting within an opening in said platform.” The
front wall of the duct 169 above said platform
is hinged so that it can be swung downwardly
when the aforesald pivoted brass plate 336 is
swung aside and the path of the thread between
the platform and the looper be thus fully ex-
posed for easy rethreading.

In order completely to guard against the waxed

| thread becoming chilled and hardened by
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draughts of cold air as it moves upwardly from
a fixed tension wheel immediately above the wax
pot to the lower thread lock, a fixed compara-
tively small bore tube may be secured to the ma-
chine within aforesaid flue 167 of a length to
extend substantially the whole of the distance
from the fixed tension wheel to the lower thread
lock, and through which the thread passes up-
wardly and by which it is shielded.

The driving and stopping mechanism herein
{llustrated and described, the presser-foot mech-
anism, the looper mechanism, and certain fea-
tures of the thread handling mechanism includ-
ing the pull-off mechanism form the subject-
matter of the following divisional applications:
Serial No. 7,016 filed February 18, 1935; Serial No.
12,608 filed March 23, 1935; Serial No. 19,810
filed May 4, 1935; and Serial No. 18,129 filed
April 25, 1935. .

The nature and scope of the invention having
been indicated, and a construction embodying
the several features of the invention having been
specifically described, what is claimed is:

1. A lockstitch outsole shoe sewing machine
having, in combination; stitch forming devices
including a curved hook needle and a curved awl
mounted to operate permanently in the same
plane from opposite sides of the work, a presser-
foot, a work support. a feed carriage mounted. to
move back and forth in the direction of feed upon
which the presser-foot and the work support are
mounted, mechanism for actuating the presser-
foot comprising a pivotal lever arid connections
between the lever and the presser-foot acting
when the lever is moved in opposite directions
to raise and lower the presser-foot, & movable
support on which the lever is fulcrumed, a spring
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acting to force the presser-foot yleldingly against
the work when the support is unlocked, and

- means for locking and releasing the support dur-

ing each stitch forming cycle of the machine.
2. A lockstitch outsole shoe sewing machine
having, in combination, stitch forming and work

feeding devices including a curved needle, a

curved awl, a presser-foot and a work support, a
feed carriage pivotally mounted to swing back
and forth in the direction of feed upon which
the presser-foot and the work support are mount-
ed, a shaft, actuating connections between the
shaft and the feed carriage comprising a swing-
ing link, and means for adjusting the fulcrum
of the link about a center in alignment with the
other end of the link at one limit of its swinging
movement to vary the extent of the feeding
movements imparted to the feed carriage.

. 3. A lockstitch outsole shoe sewing machine
having, in combination, stitch forming devices
including a curved hook needle and a curved awl
operating from opposite sides of the work, two
shafts arranged to rotate in opposite directions,
two cranks on one of said shafts, actuating con-
nections between one of said cranks and the
needle, actuating connections between the other
of said cranks and the awl, two cranks on the
other shaft, connections between one of said last
mentioned cranks and the needle actuating con-
nections for modifying the movements imparted
to the needle by the first mentioned crank shaft,
and connections between the other of said last
mentioned cranks and the awl actuating con-
nections for modifying the movements imparted
to the awl by the first mentioned crank shaft.

4, A sewing machine having, in combination
with the other stitch forming devices, a curved
hook needle, a continuously rotating shaft, a
crank on the shaft, a lever mounted on the crank,
connections between the lever and the needle for
actuating the needle, & second shaft, a crank on
said second shaft, and a connection between said
last mentioned crank and said lever for oscillat-
ing the lever to modify the movements imparted
to the needle, :

5. A sewing machine having, in combination
with the other stitch forming devices, a curved
hook needle, a cortinuously rotating shaft, a

‘crank on the shaft, a lever mounted on the crank,

connections between the lever and the needle
for actuating the needle, a second shaft arranged
to run at twice the speed of the first shaft, a
crank on said second shaft, and a connection
between said last mentioned crank and said lever
for oscillating the lever to modify the movements
imparted to the needle.

6. A sewing machine having, in combination
with the other stitch forming. devices, a curved
hook needle, a continuously rotating shaft, a

" crank on the shaft, a lever mounted on the crank,

connections between the lever and the needle for
actuating the needle, a second shaft arranged
to rotate in the opposite direction from the first
shaft, a crank on said shaft, and a connection
between said last mentioned crank and said lever
for oscillating the lever to modify the movements
imparted to the needle.

7. A sewing machine having, in combination
with tne other stitch forming devices, a curved
hook needle, a continuously rotating shaft, a
crank on the shaft, a lever mounted on the crank,
connections between the lever and the needle for
actuating the needle, & second shaft arranged

to rotate in the opposite direction to the first
'shaft and at twice the speed, a crank on said
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second shaft, 'and a connection befsween said last

_ mentioned crank and said lever for oscillating
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the lever to modify the movements imparted to
the needle.

8. A sewing machine having, in combination
with the other stitch forming devices, a curved

hoeck needle, a curved awl, a continuously rotat- -

ing shaft, a crank on the shaft, s lever mounted
on the crank, connections between the lever and
the awl for actuating the awl, & second shaft,

& crank on said second shaft, and & connection’

between said last mentioned crank and said lever
for oscillating the lever to modlfy the movements
imparted to the awl,

9. A sewing machine having, in combination
with the other stitch forming devices, a curved
hook needle, a curved awl, a continuously rotat-
ing shaft, a crank on the shaft, a lever mounted
on the crank, connections between the lever and
the awl for actuating the awl, a second shaft
arranged to rotate at twice the speed of said
first mentioned shaft, & crank on said second
shaft, and & connection between said last men-
tioned crank and said lever for oscillating the
lever to modify the movements imparted to the
awl,

10. A sewing machine having, in combination
with the other stitch forming devices, a curved.
hook needle, & curved awl, a continuously rotat-
ing shaft, s crank on the shaft, a lever mounted
on the crank, connections between the lever and
the awl for actuating the awl, a second shaft
arranged to rotate in the opposite direction to
said first mentioned shaft, a crank on said second
shaft, and a connection between sald last men-
tioned crank and said lever for oscillating the
lever to modify the movements imparted to the
awl,

11. A sewing machine having, in combination
with the other stitch forming devices, a curved
hook needle, a curved awl, a continuously rotat-
ing shaft, a crank on the shaft, a lever mounted
on the crank, connections between the lever and
the awl for actuating the awl, a second shaft
arranged to rotate in the opposite direction to
said first mentioned shaft and at twice the speed,
o crank on said second shaft, and a connection
between said last mentioned crank and said lever
for oscillating the lever to modify the movements
imparted to the awl.

12. A lockstitch outsole shoe sewing machine
having, in combination, stitch forming devices
including a curved hook needle and a curved
awl, operating from opposite sides of the work,
two shafts arranged to rotate one at twice the
speed of the other, two cranks on one of said
shafts, actuating connections between one of said
cranks and the needle, actuating connections be-
tween the other of said cranks and the awl, two
cranks on the other shaft, connections between
one of said last mentioned cranks and said needle,
actuating connections for modifying the move-
ments imparted to the needle by the first men-
tioned crank shaft, and connections between the
other of said last mentioned cranks and said awl
actuating connections for modifying the move-
ments imparted to the awl by the first mentioned
crank shaft.

13. A lockstiteh outsole shoe sewing machlne
having, in combination, stitch forming devices
including a curved hook needle and a curved awl
operating from opposite sides of the work, two
shafts arranged to rotate one at twice the speed
of the other and in opposite directions, two cranks
on one of said shafts, actuating connections be-
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tween one of saild cranks and the needle, actuat-
ing connections between the other of said cranks
and the awl, two cranks on the other shaft, con-
nections between one of said last mentioned
cranks and said needie actuating connections for
modifying the movements imparted to the needle
by the first mentioned crank shaft, and connec-
tions between the other of said last mentioned

cranks and said awl actuating connections for -

modifying the movements imparted to the awl
by the first mentioned crank shaft.

14. A lockstitch outsole shoe sewing machine
having, in combination, work feeding and stitch
forming devices including a work support, a
presser-foot, a curved hook needle and a curved
awl, means for actuating said work feeding and
stitch forming devices comprising a plurality of
horizontally arranged constantly rotating shafts,
8 constantly rotating vertical shaft, cams carried
by said shafts, and lever and link connections be-
tween said cams and certain of said work feed-
ing and stitch forming devices.

15. A lockstitch outsole shoe sewing machine
having, in combination, work feeding and stitch
forming devices including a work support, a
presser-foot, a curved hook needle and a curved
awl, means for actuating said work feeding and
stitch. forming devices comprising a plurality of
horizontally arranged constantly rotating shafts
located below and to the rear of the sewing point,
a constantly rotating vertical shaft located to
the rear and to one side of -the sewing point,
connections between said horizontal shafts and
said work feeding and stitch forming devices for
actuating certain of said devices, cams on said
vertical shaft, and connections between said cams
and said work feeding and stitch forming devices
for operating other of said work feeding and
stitch forming devices.

16. A lockstitch outsole shoe sewing machine
having, in combination, work feeding and stitch
forming devices including a feed carriage, a work

support, a presser-foot, a curved hook needle and

a curved awl operating from opposite sides of the
work, g shuttle, a means for actuating said work

" feeding and stitch forming devices comprising a

plurality of constantly rotating horizontal shafts
located below and to the rear of the sewing
point, connections between said shafts and the
needle and awl for actuating the needle and awl,
a constantly rotating vertical shaft located to the
rear of the sewing point, connections between said
vertical shaft and the shuttle for actuating the
shuttle, cams on said vertical shaft, and connec-
tions between said cams and said work feeding

and stitch forming devices for actuating certain.

other of said work feeding and stitch forming

-devices.

17. A lockstitch outsole shoe sewing machine
having, in combination, work feeding and stitch
forming devices including a feed carriage, a work
support, a presser-foot, a curved hook needle and
a curved awl operating from opposite sides of the
work, a shuttle, a needle guide, a thread arm, a
needle threading looper, a take-up, a pull-off,
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a thread lock located between the pull-off and

the work, a thread lock located between the pull-
off and the supply and a loop spreader, two shafts
extending in the direction of feed, actuating con-
nections between said shafts and the needle and
awl, connections actuated from one of said shafts
for unlocking and lifting the presser-foot, a plu-
rality of additional shafts parallel to said main
shaft, connections from said additional shafts for
actuating the take-up, thread locks and looper,
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a vertical shaft, and connections from sald ver-
tical shaft for actuating the loop spreader, the
thread arm, the needle guide, the feed carriage,
and the shuttle.

18. An outsole shoe sewing machine having, in
combination, stitch forming and work feeding
devices including a curved hook needle, & curved
awl, a presser-foot and a work support, a feed
carriage arranged to move back and forth in the
direction of feed upon which the presser-foot and
the work support are mounted, a channel cutter
mounted on the presser-foot, means for holding
the presser-foot in contact with the work during
the back feed of the feed carriage, and means
for back feeding the carriage while the awl is in
the work. ‘

19. An outsole shoe sewing machine having,
in combination, stitch forming and work feeding
devices including & cuved hook needle, a curved
dwl, a presser-foot and a work support, & feed
carriage arranged to move back and forth in the
direction of feed upon which the presser-foot and
the work support are mounted, a channel cutter
mounted on the presser-foot, and means for
holding the presser-foot in contact with the work
during the back feed of the feed carriage.

20. .An outsole shoe sewing machine having,
in combination, a work support, & presser-foot,
a feed carriage upon which the work support and
presser-foot are mounted, a curved hook needle
and a curved awl mounted to operate permanent-
ly in the same plane from opposite sides of the

work, a channel cutter mounted on the presser-

foot, and means for holding the presser-foot in
contact with the work during the back feed of the
feed carriage.

21. An outsole shoe sewing machine having,
in combination, a work support, a presser-foot,
a feed carriage upon which the work support
and presser-foot are mounted, a curved hook nee-
dle and a curved awl mounted to operate per-
manently in the same plane from opposite sides
of the work, a channel cutter mounted on the
presser-foot, means for holding the presser-foot
in contact with the work during the back feed of
the feed carriage, and means for back feeding
the feed carriage while the awl is in the work.

29. An outsole shoe sewing machine having,
in combination, a feed carriage, a work support
and a presser-foot mounted upon said carriage,
a curved hook needle and a curved awl operating
permanently in the same plane from opposite
sides of the work, mechanism for moving the feed
carriage back and forth in the direction of feed
to feed the work, mechanism for raising the
presser-foot from the work during the back
feed of the feed carriage, and means for render-
ing said mechanism inoperative to raise the
presser-foot whereby the presser-foot is caused
to remain in gontact with the work during the
back feed of the feed carriage.

23. An outsole shoe sewing machine having,
in combination, a feed carriage, a work support
and a presser-foot mounted upon said carriage,
a curved hook needle and a curved awl operat-
ing permanently in the same plane from oppo-
site sides of the work, mechanism for actuating
the presser-foot to hold the work clamped be-
tween the work support and presser-foot during
the forward feed of the feed carriage and for
holding the presser-foot raised from the work
during the back feed of the feed carriage, and
means for adjusting said mechanism to hold the
presser-foot yieldingly against the work during
the back feed of the feed carriage.

2,056,870

24. A lockstitch outsole shoe sewing machine
having, in combination, stitch forming devices,

‘g, work support, a presser-foot, mechanism for

actuating the presser-foot comprising a pivoted
lever, connections between the lever and the
presser-foot acting when the lever is moved in
opposite directions to raise and lower the presser-
foot, & movable support on which the lever is
fulerumed, a spring acting to force the presser-
foot yieldingly against the work when the sup-
port is unlocked, means for locking the support
against movement in either direction and for
unlocking the support dyring each stitch form-
ing cycle, & thread measuring pull-off, means
for actuating the pull-off comprising a swinging
link and connections between the link and the
pull-off, and connections actuated from said

‘movable support for adjusting the fulerum of

said lnk to vary the extent of the movements
fmparted to the pull-off upon a variation in the
thickness of the work between the work support
and presser-foot.

25. A lockstitch outsole shoe sewing machine
having, in combination, stitch forming devices,
8 work support, a presser-foot movable towards
and from the work support, a thread measur-

‘ing pull-off, means for actuating the pull-off

comprising a swinging link and connections be-
tween the link and the pull-off, and connections
actuated from the presser-foot for adjusting the
fulerum of the link about a center in alignment
with the other end of the link at one limit of its
swinging movement to vary the extent of the
movements imparted to the pull-off upon a va-
riation in the thickness of the work between the
work support and presser-foot.

26. An outsole shoe sewing machine having,
in combination, stitch forming devices including
a curved hook needle and a curved awl mount-
ed to remain permanently in the same plane
with relation to each other, needle and awl seg-
ments, supporting brackets on opposite sides of
the needle and awl! segments, in one of which
brackets the needle segment is pivotally mount-
ed and held against axial movement, a spindle
rigid with the awl segment mounted in said brack-
ets concentric with the needle segment, and
means for axially adjusting said spindle to align
the needle and awl. =~ . ‘

27. An outsole shoe sewing machine having,
in combination, stitch forming devices including
a curved hook needle and a curved awl mount-
ed to remain permanently in the same plane
with relation to each other, needle and awl seg-
ments, brackets on opposite sides of the needle
and awl segments in which the needle and awl
segments are concentrically mounted, and means
for relatively adjusting said segments axially to
align the needle and awl

28. An outsole shoe sewing machine having,

in combination, stitéh forming devices including
a curved hook needle and a curved awl mount-
ed to remain permanently in the same plane
with relation to each other, needle and awl seg-
ments, brackets on opposite sides of the needle
and awl segments, a spindle rigid with the awl
segment and huving a bearing in both brackets,
a sleeve rigid with the needle segment having a
bearing in one of said brackets, concentric with
said spindle, a bearing sleeve for the spindle
mounted in the other bracket, and means for
adjusting said sleeve axially to align the needle
and awl.

. 29. An outsole shoe sewing machine having,
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a curved hook needle, a needle guide, & loop taker,
and a loop spreader for opening each loop of
needle thread drawn through the work and for
presenting the spread loop to the loop taker,
and means for actuating the needle guide to re-

tain & loop of thread on thé needle after the loop -

taker would otherwise remove it.

30. A shoe sewing machine having, in com-
bination, stitch forming devices including a
curved hook needle and a curved awl operating
from opposite sides of the work, a looper ar-
ranged to move across and outside the path of
the needle and awl in looping and to return by
the same path after the looping operation, and
means for actuating the looper to retain it in
a position in front of the awl path while the awl
engages the work to insure that the thread be-

23

tween the looper and the needle will not con-
tact with the awl. .
31, A shoe sewing machine having, in com-

bination, stitch forming devices including a
curved hook needle and a curved awl operating
from opposite sides of the work, a looper ar-
ranged to move across and outside the path of
the needle and awl in looping and to return by
the same path after the looping operation, a
take-up for drawing thread through the looper,
and means for actuating the looper to retain it
in & position in front of the needle and awl while
each stitch is being set to prevent straining of
the looper.
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