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The present invention relates to improvements
in shoe inseam sewing machines of the type dis-
closed in United States Letters Patent No.
1,108,560, granted August 25, 1914 upon applica-
tion of Andrew Eppler and No. 1,971,575, granted
August 28, 1934 upon application of Alfred R.
Morrill, which machines are constructed and ar-
ranged to attach a welt and upper to the insole
of a lasted shoe.

In machines of the type illustrated in the pat-
ents referred to, the stitch forming devices com-
prise a curved hook needle and an oscillating
take-up acting successively during each sewing
cycle to give up thread for the formation of each
stiteh, to tighten and set the stitch by exerting a
suddenly applied predetermined tension on the
thread and thereafter to draw from the supply
sufficient thread for the formation of the succeed-
ing stitch. To enable a predetermined tension to
be exerted on the thread a tensioning device is
provided comprising a grooved wheel over which
the thread passes to the take-up and a friction
brake drum is connected to the wheel, a brake
shoe engaging the brake drum to resist rotation
of the wheel. In the patented machines the fric-
tion of the brake shoe on the drum exerts only
a minor part of the resistance to thread move-
ment past the tensioning device. On account of
the weight of the moving parts in the tensioning
device including the grooved wheel and the brake
drum connected thereto, the resistance offered
to sudden thread movement is constituted in
major part by inertia, particularly while each
stitch is being set by the take-up. The inertia of
the tensioning device, therefore, is greater with

hard, inflexible work than with soft, pliable work,

inasmuch as the snap of the thread is softened
with work having more yielding qualities so
that lower intensities of acceleration are imparted
to the tensioning device. Furthermore, the de-
gree of elasticity in the thread stretched between
the tensioning device and the work also has a
marked effect on that part of the thread tension
produced by inertia of the tension wheel and
brake drum for a like reason. Also, variation in
speed of machine operation affects the tension in
the thread, compensating devices frequently. be-
ing employed to increase the tension caused by
friction when the machine operations are slowed
down.

An important objeet of the present invention
is to provide a shoe inseam sewing machine in
.which the effects of inertia are substantially
eliminated in the action of the thread tension-
ing device so that no variation in tension will be
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caused when sewing at different speeds with work
having different physical qualities or when thread
having different degrees of elasticity is employed.

A further object of the invention is to simplify
and improve the construction of a sewing ma-
chine, particularly for operating upon heavy
leather material such as shoes, in such a way that
higher sewing speeds may be obtained with less
wear on the operating parts of the machine and
with more uniform results while at the same time
requiring less skill and attention on the part of
the operator to maintain the machine in properly
adjusted operating condition.

To eliminate the effects of inertia in the em-
bodiment of the present invention, a shoe inseam
sewing machine is provided with the usual stitch
forming devices including a curved hook needle,
a looper, a take-up and a thread tensioning de-
vice comprising a stationary friction member hav-
ing the thread wrapped about it, in which the ten-
sion of the thread is regulated between the fric-
tion member and the take-up by varying a pre-
liminary snubbing tension on the thread as it
first engages the friction member. In this way
the moving parts engaging the thread are reduced
in number to a minimum, particularly in the ten- -
sioning device with the result that the effects on
the thread of inertia in the parts is avoided.

According to this feature of the invention the
thread actuates a resilient arm located between
the friction member and the take-up and causes
a preliminary friction shoe connected to the arm
to induce the snubbing tension in the thread as it
engages the friction member, the pressure of the
preliminary friction shoe on the thread being in-
creased when the thread tension between the fric-
tion member and the take-up is decreased and the
pressure being decreased when the tension on the
thread between the friction member and the take-
up is increased. Preferably, the friction member
is of circular section and the arm actuated by the
thread is pivoted concentrically to the friction
member with a roll on the arm arranged to direct
the thread from the friction member through ap-
proximately a right angle to the take-up. 'To as-
sist in imparting the preliminary friction to the
thread, the thread along that portion engaged by
the friction shoe is backed by a grooved block
along the groove of which the thread moves.
Also, in the illustrated embodiment of this fea-
ture, the stationary friction member is grooved
to receive the thread so that the thread will not
be Aattened -or deformed as it moves about the
surface of the friction member.

These and other features of the invention in-
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cluding novel and improved means for changing
the tension on the thread during each sewing
cycle, novel and improved means for applying a
lubricant, wax or other processing agent to the
thread and other devices, corzbinations and ar-
rangements of parts hereinafter described and
claimed which, together with the advantages to
be obtained thereby, will readily be understood
from the following description, taken in con-
nection with the accompanying drawings, in
which

Pig. 1 is a view in right side elevation, partly
broken away and in section of the head of a
shoe inseam sewing machine embodying the fea-
tures of the present invention;

Fig, 2 is a sectional plan view on a somewhat
enlarged scale of the forward part of the ma-
chine head;

Fig. 3 is a sectional side view on a similar scalé
looking from the left of the take-up and thread-
tensioning device of the machine with the take-
up tension released;

Fig. 4 is g detail sectional view taken aleng the
line IV—IV of Fig. 3;

Fig. 5 is a view in left side elevation and in
section of the machine on a further enlarged
scale taken along the line V—V of Mg, 2;

Fig. 6 is a perspective detail view of a portion
of the preliminary thread tension controlling
arm and shoe;

Fig. 7 is a similar view of the backing block for
the preliminary thread tension shoe;

Fig. 8 is a detail view in right side elevation of
the thread finger and channel guide and their
operating mechanisms;

Fig. 9 iz a sectional plan view looking in the
direction of the arrow IX in Fig. 8 of the thread
finger and channel guide actuating connections;

Fig. 10 is a sectional detail view of a univer-
sal joint in the mechanism illustrated in Fig. 8
locking from the front of the machine;

Fig. 11 is a view in front elevation of the needle,
the looper, the thread finger and channel guide
shown in eperating relationship to a portion of a
shoe indicated partly in section;

Fig. 12 is a sectional view in right side eleva-
tion of the looper and its actuating mechanism;

Fig. 13 is a detail view on an enlarged seale
looking in the direction of the arrow XJI in Fig.
12 of the thread severing and holding deviece in
the machine, showing its relation to the looper
and thread finger;

Fig. 14 is a side view of the thread severing
and holding device looking in the direction of the
arrow XIV of Fig. 13;

Fig, 15 is a sectional view of the same device
taken along the line XV—XV of Fig. 13;

Fig. 16 is a detail view of the welt guide and
its actuating mechanism showing the manner of
operation upon a shoe;

Fig. 17 is a plan view of the welt guide and its
mounting in the machine; :

Fig. 18 is a front detail view of the welt guide;

Fig. 19 is a plan view of the looper support
and actuating mechanism for the looper; and

Fig. 20 is a time chart indicating the relative
‘movements of the thread finger, take-up and
needle in the machine.

The shoe machine illustrated in the drawings
is arranged for sewing the upper and the welt to
the insole of a welt shoe and is provided with
the usual operating devices of a welt shoe sew-
ing machine including a curved hook needie 2, a
needle looper 4, a thread finger §, a take-up 8,
a welt guide i9, a channel guide i2 and other
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stiteh forming devices similar, except as herein-
after described, to those of the Eppler and Morrill
patents above identified. The machine is driven
through a driving and stopping mechanism hav-
ing high speed forward and low speed reverse
driving connections, a shift from one connec-
tion to the other being controlled by the operator.
The shift from the high speed forward driving
connections to the low speed reverse connections
occurs just before the machine is brought to
rest so that the needle is disengaged from its
final loop of thread. When brought to rest the
needle is retracted from the work and the other
stitch forming devices are disengaged to enable
the work to be removed readily from the machine.

The operating and stitch forming devices are
mounted in an encasing frame {4 carried by a
suitable column or pedestal (not shown). The
stitch forming devices are driven from a main
sewing shaft 16 mounted in the frame {4 and
the stopping mechanism includes a cam 18 on
the sewing shaft having a closed ended slot co-
operating with a follower mounted on a lever 28
rotatable on a horizontal shaft 22 carried by the

-~ machine frame. The follower on the lever 29 en~

ters the slot in the cam I8 during its reverse
rotation and provides a definite limiting position
to whieh the main sewing shaft may be rotated
at low speed.

In a prior machine of the type employed for
attaching a welf and upper to the insole of a last-
ed shoe, the take-up conftrols the movements of
the thread toward and from the other stitch
forming devices during formation of each stitch
and tightens the thread to set each stitch after
being formed. After tightening each stitch, the
take-up draws a length of thread into the prior
machine from the thread supply against a fric-
tional tension device consisting of a grooved
thread engaging tension wheel forming a trac-
tion member connected to a brake drum engaged
by a friction brake shoe. The arrangement of
the groove on the tension wheel causes the wheel
to rotate as the thread is drawn therefrom. The
inertia of the tension wheel and brake drum is
so great that when a sudden jerk is applied to
the thread, as in setting each stitch at high
speed, the tension imparted to the thread may be
excesslve and breakage may occur if there is any
irregularity in the amount of thread required.
The tension also is affected by the rigidity of
the work, the elasticity of the thread or any var-
iation in sewing speed of the machine.

To avoid irregularities in tension of the sewing
thread, according to the illustrated embodiment
of the present invention, the inertia of the thread
tensioning device is substantially eliminated and
the tension in the thread is controlled entirely
by frictional action applied directly to the thread
in a manaer complying with the requirements of
acceptable sewing practices without the wuse of
heavy parts upon which it is nhecessary for the
thread to impose relatively large mechanical dis-
placements for effective action. 'To this end, the
lustrated thread fensioning device comprises 4
stationary circular friction member 24 about
which the thread is wrapped t0 provide a direct
action on the thread. The friction member 24 is
Secured in a stationary position on a sleeve 28,
shown in Fig. 5. The cylindrical surface of the
friction member is formed with a helical groove
28, best shown in Fig. 2, for guiding the thread
and for imparting a greater frictional effort
thereto thanh is possible with a plain cylindrical
surface. The thread engaging sides of the groove
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‘28 are disposed at an angle of 60° to each other
and the sides form' a sharp internal apex to in-
sure that the thread will be frictioned by the
sides rather than the bottom of the groove even
with the smaller sizes of threads.
To control the tension of the thread uniformly

~ -changing the positions of the parts by any sub-

‘as it passes about the friction member 24, the

thread as it first engages the friction member is
‘shubbed by resilient means with a preliminary
friction varying with the tension on that part
of the thread between the friction member and
the stitch forming devices. 'The thread supply is
‘indicated at 39 and consists of a retaining cage
surrounding a centrally disposed spindle upon
which is mounted a cop 32. The retaining cage
is made fast to an arm 34 at the rear of the
machine frame with the axis of the cop at a slight
"angle to the horizontal. From a central opening
"in the cage located in alinement with the axis
of the cop the thread passes loosely through a
. guide tube 36 through an eye 37 in-a stationary
_grooved block 38 (see Figs. 5 and 7) and about
the friction member 24. As the thread engages

the.groove 28 in the friction member it is carried .

at a slight angle axially along the friction mem-
ber to a position at one side of the block 38 where
it engages a pulley 40 mounted for rotation.on
a shaft 42 secured to an arm 44, The thread in

passing about the friction member engages the -

-member within the groove through an angle of
wrap of about 270°. The pulley 48 and the arm
44 swing about a fixed axis of a friction reducing
‘needle bearing 46 (see Fig. 5) mounted within

‘the sleeve 26 to which the friction member is -

secured, the rotary movement of the arm and
pulley being concentric with the outer surface
“of the friction member. The thread passes up-
wardly from the pulley 40 to a. guide roll 48 on
“the take-up 8. The arrangement is such that the
pulley 49 is urged upwardly toward the take-up
guide roll by the tension in the thread as it is
being drawn toward the other stitch forming de-
vices.
" For shubbing the thread as it engages the fric-
tion member with a force varying with the ten-
sion on the thread between the friction member
and the take-up to control the tension in ac-
cordance with acceptable sewing practices, the
shaft 42 provides a rotatable mounting for a pre-

liminary friction shoe 50 engaging the thread and.

gripping the thread as it moves along the groove
in the grooved block 38. Unlimited rotation of
the friction shoe on the shaft 42 is prevented by
axial lugs on the shoe which engage a pin bi
passing ' diametrically through the end of the
-shaft. By providing a grooved block and a
-grooved circular friction member excessive de-
- formation of the thread is avoided and the danger
of flattening or otherwise changing the shape of
-the thread is substantially reduced.

The preliminary friction shoe is resiliently
.mounted and pressed yieldingly against the
_thread to resist the upward pull of the thread

as it passes to the take-up from the friction
member and if the tension in the thread as it
passes to the take-up is increased the pressure
of the friction shoe on the thread will be re-
duced correspondingly, thereby automatically
regulating the tension uniformly on the thread
"between the friction member and the take-up.
. Thus, the preliminary snubbing force is varied
inversely with the tension on the thread engaged
. by the other’ stitch forming devices without
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stantial amount,

To prevent displacement of the thread from
the groove in the friction member 24 the friction
member is surrounded by a spring retaining clip
52. The retaining clip is removable to enable
easy threading of the friction member and when
slipped into place engages the friction member
without imparting any drag on the thread.

Inasmuch as the surface of the thread engages
the friction member to exert a frictional force
directly on the thread, it is not desirable to modi-
fy the frictional coeflicient between the thread
with the friction member by application to the
thread of a liquid lubricating wax or coating of
other processing agent usual with hook needle
type sewing machines before the thread engages
the friction member. Accordingly, with the use
of the illustrated tensioning device, the liquid
wax, lubricant or other processing agent for the
thread is applied beyond the tensioning device
to the thread running between the take-up and
the looper. For this purpose, the thread passes
through a hollow guide, as will be more. fully
described, connected to a source of wax or other
liquid processing agent, the processing agent
being applied to the thread under pressure
within the guide, .

In the machine of the Eppler and Morrill
patents, different degrees of tension are imparted
to the thread during each sewing cycle. In the
present machine the tension in the thread is
increased and decreased during the take-up stroke
of the take-up in a similar manner during each
sewing cycle by varying the snubbing pressure of
the preliminary friction shoe against the thread.
To press the friction shoe against the thread as it
moves along the block the arm 44 is secured to one
end of a pivot shaft 54 passing through the bear-
ing 46 and forming the axis of the arm. At the
other end of the pivot shaft is a double forked arm
6, best shown in Fig. 2, The arm 55 is clamped
to the shaft 54 and is pressed downwardly to
bring the friction shoe against the thread. For
this purpose, within the double forks of the arm
86 are disposed a pair of rods 58 and 60 (see Fig.
4) surrounded by a pair of coil springs 62 and

.64 acting on the forks of the arm 56 with dif-

ferent intensities of pressure. The spring 62 is
provided to apply a snubbing pressure of the shoe
against the thread during the retracting stroke
of the needle and the spring 64 acts together with
spring 62 only during the take-up stroke of the
take-up, the force of the spring 64 being added
to that of the spring 62. At the end of a sewing
operation, both springs are rendered inoperative
to enable thread to be drawn freely past the
thread tensioning device,

The springs 62 and 64 are each enclosed by a
pair of hollow telescoping members, the upper
ones of which are indicated in Fig. 4 at 66 and
are threaded to receive a threaded portion of the
rods 58 and 60. The lower telescoping spring en-
closing members, indicated at 68, each loosely
surrounds its rod between its spring and the
arm 56 and prevents the entry of foreign ma-
terials between the coils of the spring.

When the machine is brought to rest the
springs 62 and 64 are rendered inoperative, the
members 68 being engaged by shoulders formed
at the enlarged lower ends of the rods 58 and
60. The lower ends of the rods are perforated to
receive pivot pins 10 and T2. The pivot pin
12 passes through the bifurcated arm of a cam

~actuated tension controlling lever 14 fulcrumed
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ofi & shaft 76 which also serves as a fulerum for
the take-up 8. The rearward arm of thé con-
trolling lever 74 is acted upon by @ spring=pressed
plunger 17 and carries a roll 78 engaging the
outer surface of a cam 89 (see Fig. 1) on the
main sewing shaft 18. During operation of the
meachine the cam €0 intermittently brings the
shoulder on the vod 69 against the member 68
surrounding it to render the take-up tension in-
oeperagtive, The pivet pin 19 is mounted in the
mid-portion ef a tension throw-off lever 82 (Fig.
3) fulerumed at 84 in the machine frame beneath
the thread friction member. The upper end of
the throw-off lever 82 is yieldingly depressed by

a tension spring 86 connected between the lever j

and a pin 88 on the machine frame. Downward
movément of the lever 82 is stopped by a set
serew 90 threaded inté the machine frame in a
position to be engaged by the léver, The spring
86 pulls the rod 58 downwardly at all times dur-
ing sewing operations to hold the shoulder on
the rod away from its surrounding member 68.

At the end of a setwing operation when the re-
verse connections of the stopping mechanism are
brought into operation and the follower on the
tever 28 enters the slot in the cam {8 shown in
Fig. 1, an arm 5{ connected to the hub of the
lever 20 moves with the lever and, through a pin
and slot connection between the arm 91 and an

inclined rod 92, forces the rod upwardly into en- -

gagement with the throw-off lever 62. The throw-
off lever is moved upwardly bringing the shoul-
ders on the rod 58 against the enclosing member
68 for the spring 82 thereby vaising the member
away from the forked arim 58 and rendering the
spring 62 inoperative. In brihging the moachine
to rest the main sewing shaft stobs in a vosition
where the forward end of the ¢am lever 14 is
raised so that the spring §2 also is held inopera-
tive at this time and all pressuie of the springs
§2, 8 on the forked arm 56 is relieved.

To enable the preliminary frietion shoe 10 be
swung clear of the thread on the gsuide block 38
when the machine is being threaded or c¢leansd
the rods 58 and 69 may be sWwung away from the
forks in the 2rm B3, thus disconneeting the
springs 62 and 84 from the friction shoe. For
this purpose, the upper ends of the Tods are
pressed rearwardly until the lower sprihg enclos-
ing members B8 clear the forks in the arm §5.
To retain the rods in operative positions during
sewing the lower ends of the rods are provided
with squared surfaces engaging lsaf springs 94
and 98. The spring 94 is secutred to the forward
end of the cara lever 74 and the spring 98 is se-
cured to the throw-off lever 82. A beveled sur-
face on each rod enhables the rods to be réstrained
in disconnected positions when swung rearward-
ly with the beveled surfaces in snhgagement Wwith
‘the respective leaf springs.

The take=up 8 and the tensioning device are
enclosed by & horizontally hinged cover 98 rest-
ing on the machine frame and rotatable about
a pin 160 to expose the take-up and tensioning
device. To hold the gover raised while thiead-
ing the take-up and tensioning device the rear-
ward portion of the cover surroinding the hinge
pin is notched 2t 1982 to receive the upwardly benat
end of a leaf spring 164 seeured atits other end
to the machine frarae. When ‘the cover s raised
the pressure of the spring 104 in the notech 102
‘yesists downward ¢losing movement,

The hollow thread waxing of processing guide
is mounted at the front of the fnachine in such
position that the thread passes in & sSubstantially
straight line between the take-up and the loopet.
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Tatably mounted on a pin 152,

8

The guide consists of a hollow block 186, shown in
Figs. 1, 8 and 5, provided with a swinging front
cap pilate §88 formed with a thread guiding groove
registering with a corresponding groove in the
block 188 to form a split guide for the thread.
The plate 188 swings toward and from the block
106 about a pin 119 passing substantially verti-
cally through spaced lugs on the block 196 and
through one end of the plate 188. To lock the
plate in position against the block 185 the block
has rotatably mounted upon it a downwardly pro-
jecting swinging finger piece 112 provided with a
portion overlying the plate and a flattened por-
tion to clear the plate whén it is necessary to re-
plate the thread or ¢lean the guide.

The Wax or processing agent is directed to the
guide under pressure of & pump acting periodi-
eally during that time in each sewing cycle when
the take-up is giving up thread and the thread is
moving with substantial velocity toward the
laoper. To abply the wax or rrocessing agent to
the thread the block 198 is previded with a bore
114 intersecting the thread guiding groove there-
in. Connecting with the bore 114 is a passage 118
which enters a tube fixture 112 (see Fig.2) for
clamping one end of a tube {20, the other end of
which is secured in g fixture 122 threaded into the
base 124 of the pump. From the fixture 122 a
possage 126 in the base 124 enters a valve ¢cham-
ber 123 in a threadad sleeve 128, the osuter end of
whieh is closed by a serew plug 130. The sleeve
129 has a perforation in alinement with the pas-
sage 126 and is thréadedly received in an opening
in the base {24. The valve in the chamber is of
the conventional spring pressed hall type, the ball
of ‘which s indicated at {32, closing one end.of a
cylinder 434 in the sleeve 429 within which is slid-
ably mounted a reeciprocating plunger 136. In
reciprocating, the plunger moves across a supply
passage 128 in the sleeve intersecting the eylinder
so that the supply is cut off and a small quantity
of the wax or processing agent from the supply is
forced past the valve ball 4132. During its return
stroke the plunger uncovers the supply passage
and an amount of wax or processing agent corre-
gpending to the quantity expelled from the valve
is drawn into the cylinder. The supply Passage
138 is connected through a fixturas (49 to a close
coupled elbdw 142. From the elbow 142 ‘the ton-
nection runs to a gravity supply container 144
through a tube 145 ‘and a ftting 148. The con-
tainer 144 is for convenience provided with 2 sight
Yevel tube (40 (see Fig. 1).

TO -enable convenient adjustment in the dis-
placement of the pump and in the amount of wax
applied to the thread the pump plunger 138 is
‘actuated by & variable mechanism and is formed
with an &nlarged head provided with & series of
Iengthwise grooves 152 and a number of radial
spanner holes 154, The head of the plunger has
a thresded opehing engaged by 8 threaded rod
158 forked at one end tosurround the shank of an
ectenitric strap 153 enegaging an eccentric 160 ro-
The pin 152 has
‘oie end secured in the take~up 8, the arrange-
ment being sueh that Guring the takmg up stroke
of the take-up the plunger {36 is retracted from
the-cylinder 484 and - during the downward thread
giving ‘up stroke cf the take-up as the thread is
being drawn through the hollow guide, wax is
eonducted under pressure to the guide and is
‘applied to the thread.

During the taking up stroke of the take-up the
movernent of the thread in the guide is reversed,
the portion of thread to which the wax has
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already been applied being drawn up into.the
guide. The shape and size of the thread guide
grooves in the plate and cap, however, are propor-
tioned to avoid wiping off wax to any appreciable
extent. During the next downward stroke of the
take-ur the already waxed portion of thread is
drawn again through the guide together with a
further length of unwaxed thread so that there is
no necessity for the use of a close fitting wiper to
remove the excess of wax. If the proper quantity
of wax is applied to the thread it will be carried
off by the thread without loss through seepage
from the guide. To avoid any possibility of excess
accumulations of wax at the upper end of the
guide, the upper surfaces of the guide block 106
and cap plate 108 are formed with cooperating
collar lugs disposed to provide a recess 164 within
which the excess may collect during the up stroke
of the take-up. During the down stroke of the
take-up the excess wax w'll be carried off with the
thread.

In order to avoid loss by seepage of the wax
from the thread guide or uncontrolled accumula-
tions of excess wax which may drop onto the
work during sewing operations, the quantity of
wax applied to the thread during each period of
pressure is carefully adjusted to that amount
which will be carried off with certainty by the
thread. For this purpose the plunger 136 is ro-
tated on the threaded rod 156 unti] the stroke
of the plunger beyond the supply passage 138 is
changed to cause the correct amount of wax to be
expelled. This is accomplished by inserting a
spanner or regulating pin in the holes 154. For
retaining the plunger in fixed adjusted relation to
the threaded rod the depressions 152 are engaged
selectively by a spring-pressed detent ball 166
mounted in the pump base 124. On account of
the lengthwise direction of the grooves, recipro-
cation of the plunger does not affect the adjust-
ment, the groove engaged by the ball sliding on
the ball without changing the rotary position of
the plunger.

Rotation of the plunger on the threaded rod
156 changes the effective stroke of the plunger
in minute steps and affords an accurate adjust-
ment of the quantity of wax expelled onto the
thread. At certain times in the operation of the
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machine, particularly after the machine has lain °

idle for a substantial period of time or when ;

the supply of wax or processing agent has be~
come exhausted the pump may become filled
with air or gas consisting of vaporized solvent,
resulting in a loss of pressure in the wax guide.

An accumulation of gas in the form of air or ;

vaporized solvent may effectively block the oper-
ation of the pump entirely. To overcome this
difficulty the stroke of the pump is increased tem-
porarily in a relatively large step as compared
with the minute steps employed to obtain the
correct plunger stroke under normal operating
conditions. - .

To enable the stroke of the wax pump plunger
‘to be increased temporarily in a relatively large
step so that gas may be expelled from the pump,
the eccentric 160 is arranged to be quickly shift-
able to either of two 180° opposite positions rela~
tively to the strap 158. These two positions are
easily located by rotation of a handle lug 167
projecting axially from the eccentric and rotat-
ing the eccentric until a second spring-pressed
detent ball 168 enters arranged to be engaged
with either of two oppositely disposed depres-
sions in the eccentric. For instance; the position
of the eccentric shown in Fig. 2 is that assumed
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during normal running conditions. If the ec-
centric is rotated 180° from this position the
effective stroke of the plunger {36 will be sub-
stantially increased. If the machine is run idle
without having work presented to it with the
increased plunger stroke, accumulations of gas
in the pump will quickly be expelied and a fresh
supply of wax will be drawn into the system.
The eccentric may then be rotated to return it
to ifs normal running position when sewing oper-
ations are to be resumed.

The illustrated machine is equipped with a
main positively actuated take-up but has no
yvielding auxiliary take-up as in the machine of
the Eppler patent. Accordingly, slight varia-
tions in the thickness .of the materials operated
upon may influence the sewing operations to
some extent.. Frequently in the machine of the
Eppler and Morrill patents the requirements for
slack thread as the t:readed needle is. with-
drawing from the work are greater than the sup-
bly of thread available from the action of the
thread finger. Accordingly, it is inevitable in
those machines that the thread will slide in the
needle hook while the hook moves through the
work. Such sliding of the thread in the needle
hook imposes a destructive action on the thread
tending towards breakage or excessive abrasion
of the thread. :

In the illustrated machine the stitch forming
and thread handling devices are carefully timed
and the thread finger is moved to measure thread
between the looper and the needle a sufficient
distance while in engagement with the thread to
avoid any possibility of the thread sliding in the
threaded needle hook while being withdrawn
from the work. After moving with the thread
the thread finger is actuated yieldingly in giving
up thread to the needle to enable proper control
of the thread to be maintained according to the
requirements of each stitch. To these ends, the
active stroke of the thread finger is increased be-
yond that employed in prior machines and the
channel guide is bowed outwardly to clear the

5 thread finger during its increased stroke as more

clearly illustrated in Figs. 9 and 11, the thread
finger moving directly behind the channel guide
at the end of its thread measuring stroke. Also
the main take-up is so timed and actuated that
it maintains an accurate control of the thread
by causing a Jarge number of small increments of
thread to be drawn past the thread tensioning
device at different times, distributed more or less
evenly throughout each sewing cycle except for
that time when the threaded needle hook is being
withdrawn through the work when no thread is
drawn past the tensioning device.

The time that the threaded needle hook is .
being retracted through the work is indicated in
the time chart of Fig. 20 as taking place between
2 160° and 200° of main sewing shaft rotation.
At this time the “Take-up” curve indicates a
giving up movement greater than required by the
other stitch forming devices so as to provide
“Slack Thread” at this time but without releas-
ing all control of the tension. At the same time,
the “Thread Finger” curve indicates giving up
thread to the needle so that both sides of the
loop of thread carried by the needle hook through

- the work have little tension applied to them. As

a precaution against excessive tension in the
needle loop at this time, according to a further
feature of the invention, the thread finger dur-
ing the time of giving up thread to the threaded
needle is subject to an .indefinite vielding con-
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trol within the range enclosed by the solid and
broken line as required by the pull on the thread.

To enable the thread finger & to yield upon the
pull of the thread so as to give up thread where
required during the time in each sewing cycle
when the threaded needle hook is passing
through the work, the mechanism for actuating
the thread finger comprises a lost motion con-
nection and a yielding frictional joint in the lost
motion connection (see Figs. 9 to 11, inclusive).
The thread finger actuating mechanism is gen-
erally similar to that of the Morrill patent, noted
above, and comprises an arm forming the thread
finger § and a thread finger actuating rock shaft
189 to which the thread finger is fixed, rotatably
mounted in a thread finger carrier 179. The
channel guide 12 also is rigidly clamped by a bolt
{712 to the carrier. The thread finger and chan-
nel guide carrier are oscillated during each cycle
of operations and are moved laterally in the line
of feed with the needle to maintain the proper
pesition of the thread finger with relation to the
needle during the jateral movements of the needle
to and fro in the line of feed.

The thread finger is actuated with a swinging
movement in the line of feed across the plane of
the needle to measure thread in opposition 1o
the feed of the work by means of a slotted clamp
block 74 secured on the upper end of the rock
shaft 163, an arm {18 rotatable within the slot
of the clamp block between two shaft engaging
portions of the block, a link {78 pivotally con-
nected between the arm (18 and a cam lever {88,
and a cam on the main gsewing shaft (5§ having a
slot 182 into which a roll on the lever {80 fits.

The lost motion connection is best shown in
Fig. 9 and is arranged between the hub of the
arm {76 and the slotted clamp block {%4, the
limits of the lost motion being determined by a
slight angle formed on a relatively straight face
184 within the slot of the block {74 cooperating
with a slightly beveled surface on the arm (78.
The lost motion connection is ineffective during
the thread drawing stroke of the thread finger
& and becomes effective only after the operating
mechanism begins to move in the opposite direc-
tion. If the requirements of the needle loop as
the threaded needle hook is moving through the
work are sufficiently great, the thread finger will
be moved simultaneously with the actuating
connections. If, however, the thickness of the
work is extremely small the maximum thread
drawing position of the thread finger will be re-
tained and the thread finger will not be returned
to its starting position until the return limit of
lost motion in the actuating connections is
reached. Beween these two extreme bositions
the thread finger is moved yieldingly against the
action of a frictional joint by the thread to give
up thread to the needle without loss of control
in the thread while, at the same time, imparting
a minimum tension to the thread engaging the
thread finger.

The frictional joint in the actuating connec-
tions for maintaining the thread finger yieldingly
in its maximum thread drawing position com-
prises a spring washer {8§ acting between the
clamp block 174 and an upper surface on the
thread finger carrier {18 to produce a further
frictional engagement between the lower surface
of the carrier and the thread finger 8.

To regulate the thread drawing stroke of the
thread finger accurately to the requirements of
the machine and to the fype of work operated

L0

20

25

30

35

50

60

70

f{:]

12

upon, readily adjustable means is provided in
the actuating connections for the thread finger.
Regulation of the thread finger stroke assists in
tightening each previously formed stitch during
the needie retracting stroke, the loop of thread
carried by the nesdle being tightened sufficiently
to cause the previously formed loop of thread
through which the loop carried by the needle
passes to be tightened securely avout the needle
engaging loop. Thus, with thin work and shert
stitehes the thread drawing stroke of the thread
finger may be reduced while with thicker work
and longer stitches the thread drawing stroke of
the thread finger may be increased without ai-
fecting the tightness of the previously formed
stitches adversely.

The adjustable meang for changing the thread
drawing stroke of the thread finger is carried by
the cam lever j60 and consists of a pivot {48 slig-
able in a slot {98 disposed radially of a fulerum
shaft 192 for the lever {86. The pivol {88 is se-
cured in the rearward end of the link {18 an
is moved upwardly along the slot {86 to inerease
the stroke of the thread finger and downwardly
in the slot to reduce the stroke. To move tha
pivot 188 along the slot {98 the pivot also passes
through a rectangular upper end of a C-shaped
link {94, the lower end of which is enlarged and
provided with a threaded opening within which
is engaged the threaded portionn of a hollow
thumb serew [96 rotatably mounted on a pin 188
secured to the cam lever {80 in a position radially
of the fulcrum shaft 192. Rotation of the thumb
screw 196 imparts the desired adjusting move-
ment to the pivot 188, the position of the thumb
screw being retained by a spring-pressed ball 229
disposed within a passage in the link (94 to bear
on the thumb screw.

As a further means of convenient adjustment
of the thread finger stroke, the pivot 188 is pro-
vided at one end with a spherical head 282 en-
gaged by a socket in the link {78 and arranged
eccentrically to that portion of the pivot which
passes through the slot §198 and the upper end of
the link 194. Rotation of the pivot causes the
relative positions of the link (72 and lever 186 to
be changed and the pivot therealier is clamped
in adjusted position by a check nut 263 on the
threaded end of the pivot opposite the ball, en-
gaging the C-shaped link i84.

The present machine is provided with a thread
cutting and holding device of an improved form.
In the machine disclosed in United States Lebters
Patent No. 2,200,402, granted May 14, 1940 upon
application of V. J. Tetrault, a thread cutting off
and holding device is disclosed in which a thread
holder is mounted on a movable support to en-
able the pull of the thread in starting s new
seam to move the thread holder yieldingly until
the first stitch is formed, thus maintaining the
thread under accurate control and tension dur-
ing the formation of the first stitch under the
vielding movement of the jaws with the thread.
The thread holder support of that patent moves
about & center formed by a pivotal mounting of
the support, the angle formed between the thread
and the holder changing progressively as the
support is rotated. For this reason the thread
may become released from the holder sooner than
desired inasmuch ag the changing angie formed
by the thread with the holder tends to disengags
the thread from the grip of the holder in an
irregular manner.

To avoid irregular release of the thread from

the holder of the present machine, the thread
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holder support has mounted upon it a member
having an arcuate thread engaging surface 204
located concentrically with the pivotal axis about
which the support rotates. Not only does the
use of such arcuate thread engaging surface
2064 prevent irregular release of the thread, in-
dicated at 2065, from the thread holder but it
produces a uniform pull on the thread as the
support is rotated about. its pivotal mounting,
thus contributing to the uniformity and accuracy
of the insertion of the first stitches in a seam.
The illustrated thread holding device is mount-
ed on the frame of the machine in the same
position to the left of the sewing point as In
the Tetrault machine and includes a bracket
206 (see Figs. 12 to 15, inclusive) secured to the
machine frame by screws 207 and a thread hold-
er support 208 rotatably mounted on a spindle
210 extending from ths bracket 206, forming
the pivotal axis for the support.. A screw 212
is provided at the end of the spindle to prevent
lengthwise displacement of the support. The
thread holder includes a pair of gripping  jaws
2{4 and 216. The jaw 214 is formed integrally

with the support 208 and consists of a radially

disposed finger projecting from the support. The
jaw 216 consists of a nipping block mounted
for pivotal movement about its end remote from
the point of engagement with the thread to
swing the end engaging the thread toward and
from the other gripping jaw 214. The arrange-
ment is such that when the thread is engaged
between the gripping jaws a pull on the thread
in a downward direction swings the nipping

block jaw 216 toward the gripping jaw 214 to :

increase the pressure and grip on the thread,
thus avoiding possibility of displacement of the
thread from the gripping jaws and insuring that
the gripping jaws will swing the support about
the spindle 219 to the desired position.

The support 208 is yieldingly actuated by a
coil spring 211 surrounding the hub of the sup-~
port with one end hooked about a flanged por-
tion of the support and the other end clamped
between lugs on a split collar 218 fixed to an
enlarged: boss on the bracket 206 from which
the spindle 2i0 projects. The arcuate thread
engaging surface member is connected to move
with the gripping jaws and is disposed in such
relation to the gripping jaws that the thread

is carried in a direct line from the gripping ¢

jaws about the arcuate surface. The member
having the arcuate surface in the illustrated
form of this feature is a circular portion of the
support 208 and is connected with the hub of the

support by a radial flange. Clamped to the outer

surface of the flanged portion of the support by
serews 228 is a plate 222 provided with a right
angle slotted ear (see Fig. 14) within the slot
of which the nipping block 246 is mounted. To
prevent displacement of the nipping block. it is
perforated to receive the reduced end of a screw
stud 224 threaded into a portion of the ear at
one side of the slot therein. :
The thread cutter is mounted in a station-
ary position upon the split block 218 in close
proximity to the gripping jaws on the thread
holder support 208 when the thread holder sup-
port is at the limit of its yieldingly actuated
movement. When a pull is exerted on the thread
after being grasped by the gripping jaws the
thread - holder support moves. away from the
thread cutter. When the thread is moved away
from the arcuate surface 204 it is released from
+the nipping block jaw 216. After the thread is
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released from the jaws the jaws 214, 216 are
returned again to their position of proximity to
the thread cutter.

The thread cutter consists of a knife blade 228
clamped to a projecting lug (see Figs. 13 and
14)  on the collar 218 with the cutting edge
of the blade disposed toward the left, looking
from the front of the machine. After a shoe is
withdrawn from the sewing position in the ma-
chine it is moved upwardly and to the left to
carry the thread about the surface of the arcuate
member on the support and between the gripping
jaws 214 and 218. Thereafter the shoe is moved
somewhat toward the right to carry the thread
across the cutting edge of the knife blade 226
as illustrated in Fig. 13, severing the thread
against the knife. In starting a new seam the
thread holder rotates with the support, main-
taining a uniform pull on the thread and yield-
ing thread as required by the stitch forming
devices.  When g position of the thread holder
support is reached, as indicated in the dot-dash.
lines of Fig. 13 where the thread begins to be
drawn radially away from the gripping jaws the
thread is released. Until the dot-dash position
is reached where the thread draws away from
the gripping jaws, the arcuate surface prevents
angular displacement of the thread and release
irom the jaws.

In the machine of the Eppler and Morrill
patents, as above noted, the welt attached to a
shoe is led toward the sewing point through a
welt guide arranged for easy adjustment to pro-
vide the most effective application of welt to
the shoe. It is essential in adjusting the posi-
tion of the welt guide to so locate the guide
that the needle in entering the welt will engage
a stitch receiving groove in the welt, indicated
in Figs. 16 and 17 at 228. The mounting for
the welt guide comprises movable pivot points
on g pair of arms 238 and 232 so arranged that
the welt engaging end of the guide moves in a
circular path corresponding to that of the needle.
Accordingly, the welt engaging end of the guide
must be connected in one relation only to the
pivot points of support offered by the arms 230
and 232. For this purpose the welt guide of
the patented machine consists of a bar having
a reversely bent strip of metal forming a guiding
shield for the welt. Such an arrangement, how-
ever, provides little opportunity for adjustment
of the guiding shield on the bar, particularly
when different sizes and shapes of welt are being
sewn. For convenience in locking the welt guide
in the prior machine the rear arm 232 forms a
part of a lever, the upper arm of which has a
ratchet engaged by a pawl 233. The pawl is
mounted on a lever 234 actuated by a cam 235
on the sewing shaft 16,

The welt guide 1§ of the present machine con~
sists of a shield similar to that disclosed in the
patent but instead of being secured directly to a
movable bar connecting the pivot points on the
arms 236 and 232, the welt shield is secured to
a separate mounting block 236 adjustably
clamped to a stud 237. The stud 23T has an
enlarged flattened end clamped in turn within a
lug at the forward end of a pivot connecting bar,
indicated at 238, joining the pivots on the arms
230 and 232. To clamp the stud 237 in the bar
238 the flattened surface of the stud is engaged
by an eccentric shaft 240 rotatably mounted in
the movable bar 238 and having a downwardly
extending handle 242 for rotating it. B
- With each particular sizé and shape of welb
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a separate close fitting frame or shield is re-
quired, necessitating separate adjustment of the
shield on the movable bar 238. Such adjust-
ment is readily obtained in the present machine
by loosening a nut 244 on the stud 237 and
shifting the position of the block 236 on the
stud throughout the range of an enlarged open-
ing 246 within which the stud is movable in
the block, a washer 248 being provided to cover
the opening. After tightening the nut 244 the
parts are held clamped in a desired relation-
ship. When it is necessary to change the shield
for a different size or shape of welt, instead of
removing the shield from the block 236 and
losing the adjustment previcusly obtained, the ec-
centric shaft 248 is rotated to release the stud
237 only. A new shield, block and stud are
then substituted and, if necessary, adjusted in
the proper fashion. When it is necessary to re-
turn the first adjusted shield to the machine
no further adjustments are required inasmuch
as the adjusted relationship of the stud 237
and the block 236 insure a correct location of
any shield after having once been adjusted cn
its mounting stud. ’ i

As in the machine of the Morrill patent,; the
present machine is provided with a mounting for
the looper 4 consisting of a Y-shaped three-
cornered support 258 shown in Figs. 12 and 19.
At the front end of the support it is confined ver-
tically between a surface on the machine frame
and a bearing member 252 secured to the ma-
chine frame and the support carries the thread
guiding member of the looper. The remaining

divergent arms of the support are each opera- -

tively connected to one of two actuating arms
254 and 256 fulcrumed on a fixed shiaft 252. To
connect the support with the actuating arras in
the machine of the patent, the arms are pPro-
vided with socket portions engaging directly with
ball members mounted on the actuating arms, the
actuating arms being operated by followers én-
gaging cams on the sewing shaft 6. In the
machine of the patent, there is a tendency for
the operating arms to be subject to undue fric-
tional effect and transverse torsion in their rock-
ing movements about the shaft 258, particularly
if the bearing surfaces are constructed with a
close fit. This undue frictional effect is the re-

sult of the foreshortening movement of the sup- -

port 259 which is connected between the two
arms.

In the present illustrated machine the frie-
tional effect on the actuating arms 254 and 256

as a result of the foreshortening movement of ¢

the looper support 25@ is avoided by the use of
3. separate link 260 connecting one arra of the
support 236 with the actuating arm 254. The
link 268 is in turn formed with a socket portion
engaging with the ball member on the arm 254
and is perforated to receive a pin 262 passing
through the forked end of the support 250. The
forked end of the support is disposed with lateral
bearing surfaces for the link 268 extending in
planes parallel with the general plane of the
support so that displacement of the support from
its plane will be avoided while movement of the
link on the arm 254 within the general plane of
the support is not restrained. With the use of
the link 260 any foreshortening movement of the
support between its points of connection with the
arms. 254 and 286 merely imparts a swinging
movement to the link 260 about the pin 262
without exerting any undue torsional force on the
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support. such as will cause undesirable frictional
reaction on the arms 254 and 256. o .

Certain. features of the invention, herein dis-
closed form the subject-matter of divisional ap-
plications. as follows: .

Serial No. 285,405, filed May 1, 1952, relating to
thread cutting and holding devices:

Serial No. 287,891, filed May 15, 1952, relating
to a thread finger actuating mechanism; .

Serial No. 289,732, filed May 24, 1952, relating
to a welt guide shield mounting: and -

Serial No. 292,672, filed June 10, 1952, relating
to a looper actuating mechanism. v

The nature and scope of the invention having
been indicated and a particular embodiment hav-
ing been described, what is claimed is:

1. A shoe inseam sewing machine having stitch
forming devices including a curved hook needle,
a looper, a take-up and a thread tensioning de-
vice comprising a stationary friction meraber
about whieh the thread is wrapped, in combina-
tion with resiliently mounted means controlled
by the tension of the thread between the fric-
tion member and the other stitch ferming de-
vices to snub the thread as it first engages said
friction member,

2. A shoe inseam sewing machine having stitch
forming devices including a curved hook needle,
a looper, a take-up and a thread tensioning de-
vice comprising g stationary friction member
about which the thread is wrapped, in combina-~
tien with a resiliently mounted arm actuated
by the thread between the friction member and
the take-up and a preliminary snubbing friction
shoe connected o the arm for imparting a con-
trolling tension to the thread as it engages the
Iriction member. i

3. A shoe inséam sewing machine having stitch
forming devices including a curved hook needle,
a_looper, a take-up and a thread tensioning de-
vice comprising a circular stationary friction
member aboul which the thread is wrapped, in
combination with g resiliently mounted arm piv-
oted concentrically to the circular frietion mem-
ber, and a roll carried by said arm for direct-
ing the thread from siid friction member to the
take-up to impart a controlling tension to the
thread as it engages the friction member.

4. A shoe inseam sewing machine having stitch
forming devices including a curved hook needle,
a looper, a take-up and s thread tensioning de-
Vice comprising g stationary friction mempber
a.bout which the thread is wrapped, in combina-
tion with a resiliently mounted arm actuated by
the thread between the friction member and the
take-up, a. preliminary snubbing friction shoe
connected to the arm for imparting a controlling
tension to the thread as it engages the friction
member, and a grooved block along the groove
g}f} which the thread is engaged by the friction

oe.

5. A shoe inseam sewing machine having stitch
forming devices including a curved hook heedle,
a looper, and a take-up, in combination with a
thread tensioning device comprising a circular
friction member having a helieal groove within
its cireular surface for engaging the thread to
impart a tension to the thread without substan-
tially deforming the section of the thread.

6. A shoe inseam sewing machine having stiteh
forming devices including a curved hook needle,
a looper, ang a take-up, in combination with g
th.re?,d tensioning device comprising a circular
;mctlon member having a helical groove within
its ecircular surface for engaging the thread to
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impart a tension to the thread without substan-
tially deforming the section of the thread, and a
retaining clip surrounding the friction member

to prevent displacement of the thread from the

groove.

7. A shoe inseam sewing machine having stitch
forming devices including a curved hook needle,
a looper, & take-up and a thread tensioning de-
vice comprising a stationary friction member
about which the thread is wrapped, in combina~
tion with an arm actuated by the thread between
the friction member and the take-up, a prelimi-
nary snubbing friction shoe connected to the arm
for imparting a controlling tension to the thread
as it engages the friction member, and means
for applying wax to the thread between the take-
up and the looper, comprising a guide through
which the thread passes in a substantially
straight line between the take-up and the looper
and a source of wax connected to the guide.

8. A shoe inseam sewing machine having stitch
forming devices including a curved hook needle,
s looper, and a take-up, in combination with a
thread tensioning device comprising a circular
friction member about which the thread is
wrapped having around its cirecular surface a
guiding groove formed with thread engaging side

walls disposed at an angle of approximately 60°

to each other.
9. A shoe inseam sewing machine having stitch

forming devices including a curved hook needle,

a looper, a take-up and a thread tensioning de-
vice comprising a stationary friction member
about which the thread is wrapped, in combina-

tion with resiliently mounted means actuated-by -

the tension on the thread between the friction
member and the take-up to vary the tension in
the thread as it first engages said member, com-
prising an arm actuated by the thread and a pre-

liminary friction shoe connected o the arm to.

grip the thread with a yielding pressure varying
with the tension on the thread between the fric-
tion member and the take-up. :

10. A shoe inseam sewing machine having
stitch forming devices including a curved hook -

needle, a looper, a take-up and a thread tension-
ing device comprising a stationary friction mem-
per about which the thread is wrapped, in com-
bination with an arm actuated by the thread be-
tween the friction member and the take-up, a

preliminary snubbing friction shoe connected to

the arm for imparting a controlling tension to
the thread as it ensages the friction member,
yielding, means for actuating the preliminary
friction shoe against the thread, and mechanism
acting during each sewing cycle fo vary the force
of the yielding means.

11. A shoe inseam sewing machine having
stitch forming devices including a curved hook
needle, a looper, a take-up and a thread tension-
ing device comprising a stationary friction mem-
ber about which the thread is wrapped, in com-
bination with an arm actuated by the thread be-
tween the friction member and the take-up, a
preliminary snubbing friction shoe connected to
the arm for imparting a controlling tension %o
the thread as it engages the friction membér,
springs for actuating the preliminary friction
shoe againSt the thread, and mechanism acting
during each sewing cycle on one of the springs
to increase or decrease the force applied to the
friction shoe.

12. A shoe inseam sewing machine having
stitch forming devices including a curved hook
needle, a looper, a take-up and a thread tension-
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ing device comprising a stationary friction mem-

ber about which the thread is wrapped, in com-

bination with an arm actuated by the thread as

it leaves the friction member, g preliminary fric-

tion shoe on. the arm for imparting a controlling

tension to the thread as it engages the friction .
member, a pivot shaft to which said arm is
secured, a bearing for said shaft, a second arm

fixed to said shaft actuated yieldingly to press

the friction shoe against the thread, and a lever

actuated in bringing the machine to rest to raise

the friction shoe from the thread. )

. 13. A shoe inseam sewing machine having a:
main sewing shaft and stitch forming devices
actuated by the sewing shaft including a curved -
hook needle, a looper, a take-up and a thread ten-
sioning device comprising a stationary friction
member about which the thread is wrapped, in
combination with means actuated by the thread
as it leaves the friction member to vary the fen-
sion in the thread as it first engages the friction
member including a preliminary friction shoe, an
arm for actuating the shoe, a pair of springs act-
ing on the arm to press the shoe against the
thread, one of said springs acting with a uniform
pressure on the arm, and a lever actuated by the
main sewing shaft to which the other spring is
connected to cause said other spring to apply an
increased pressure to the arm during the take-up
stroke of the take-up. ‘

14. A shoe inseam sewing machine having a
main sewing shaft and stitch forming devices
actuated by the sewing shaft including a curved
hook needle, a looper, a take-up and a thread
tensioning device comprising a stationary iriction
member about which the thread is wrapped, in
combination with means actuated by the thread
as it leaves the friction member to vary the ten-
sion in the thread as it first engages the friction
member including a preliminary friction. shoe,
an arm for actuating the shoe, a pair of springs
acting on the arm to press the shoe against the
thread, one of said springs acting with a uni-
form pressure on the arm, a lever actuated by the
main sewing shaft to which the other spring is
connected to cause said other spring to apply an
increased pressure to the arm during the take-
up stroke of the take-up, and an arm cohnected
to the uniform pressure spring actuated in bring-
ing the machine to rest to release the thread
from any pressure by the friction member.

15." A shoe inseam sewing machine having a
main sewing shaft, stopping mechanism for
bringing the sewing shaft to rest in a predeter-
mined stopped position and stitch forming devices .
including a curved hook needle, a needle looper
and a take-up and. a. thread tensioning device
comprising a stationary friction member about
which the thread is wrapped, in combination
with means actuated by the thread between the
friction member and the take-up to vary the
tension in the thread as it first engages said fric-
tion member, and means for applying two degrees
of tension in the thread during each sewing cycle
and for releasing the temsion in the thread at
the end of a sewing operation including a pair
of springs for resisting movement of the thread
actuated means. .

16. A shoe inseam sewing machine having a

- main - sewing shaft, stopping - mechanism for

bringing the sewing shaft to rest in a predeter-
mined stopped position and stitch forming devices
including & curved hook needle, a needle looper
and a take-up and a thread tensioning device
comprising -a stationary friction member about
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which the thread is wrapped, int combination with
means actuated by the thread between the frie-
tion member and the take-up to vary the tension
in the thread as it first engages said friction
menber, means including two springs for apply-
ing two degrees of tension in the thread during
each sewing cycle, a cam on the sewing shaft
for releasing the force of one spring at the stop-
ping positiont of the sewing shaft, and an arm
connected to the other spring and actuated by
the stopping mechanism to release the force of
the other spring.

17. A sheoe inseam sewing machine having
stitch forming devices including a curved hook
needle, a needle looper, a take-up and a thread
tensioning device, in combination with means
for applying tension to the thread as. it passes
over the tensioning device, comprising a forked
arm connected to the tensioning device, a spring
acting on the arm, a rod surrounded by the spring
and the fork of the arm, a pivot for the rod about
which the rod may be swung fo enable the arm
to be freed from the spring.

18. A shoe inseam sewing machine having
stitch forming devices including a curved hook
needle, a needle looper, a take-up and a thread
tensioning device, in combination with means for
applying two degrees of tension fto the thread,
comprising a double forked arm, a pair of springs
acting on the arm, rods surrounded by the springs
and fhe forks of the arm, and pivots for the
rods about which the rods may be swung toward
and from the forks to enable the forked arm to
be freed from the springs.

19. A shoe inseam sewing machine having
stitch forming devices including a curved hook
needle, a needle looper, a take-up and a thread
tensioning device, in combination with means for
applying two degrees of fension to the thread,
cormaprising a double forked arm, a pair of springs
acting on the arm, rods surrounded by the springs
and the forks of the arm, and pivots for the rods
about which the rods may be swung toward and
from the forks to enable the forked arm to be
freed from the springs, one of the pivots for the
spring surrounded rods being mounted on an
actuated part of the machine to render that
spring active and inactive during each sewing
cycle.

20. A shoe inseam sewing machine having
stitch forming devices including a curved hook
needle, a looper, a take-up and a thread tension-
ing device comprising a stationary friction mem-
ber about which the thread is wrapped, in com-
bination with a forked arm actuated by the ten-
sion on the thread between the friction member
and the take-up, a block along which the thread
moves before engaging the friction member, a
frietion shoe connected to the arm and arranged
to engage the thread along the block, a spring
acting on the arm to press the friction shoe
against the thread on the block, a rod within
the fork of the arm to provide a mounting for
the spring, and a pivot for the rod about which
the rod may be swung away from the fork in
the arm to enable the friction shoe to be shifted
away from the block.

21. A shoe inseam sewing machine having
stitch forming devices including a curved hook
needle, a needle looper, a take-up and a thread
tensioning device, in combination with means for
applying tension to the thread as it passes over
the tensioning device, comprising a forked arm
connected to the tensioning device, a spring act-
ing on the arm, a rod surrounded by the spring
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and the fork of the arm, a pivot for the rod about
which the rod may be swung to enable the arm
to be freed from the spring, and yielding means
for retaining the rod within the fork of the arm.

22. A shoe sewing machine having stitch form-
ing devices ineluding a hook needle, a needle
looper and a take-up, in combination with means
acting between the take-up and the locper to
process the thread comprising a hollow guide to
which a liguid processing azent is conducted
under periodic pressure applied during the move-
ment of the thread from the take-up to the
looper.

23. A shoe sewing machine having stitch form-

§ ing devices, a hook nesdle, a needle looper and a

take-up, in combination with means acting be-
tween the take-up and the locper to process the
tirread comprising a split thread guide to which

. & liquid processing agent is conducted, one part

of said guide being movable to relesse the thread,
and means for locking the movable guide part
it & position engaging the thread.

24. A shoe sewing machine having stitch form-
ing devices including a hook needle, a needle
looper and a take-up, and a main sewing shaft
for operating said devices, in combination with
means acting between the take-up and the looper
to process the thread comprising a hollow thread
guide, a reciprocating plunger pump asctuated by
the sewing shaft for directing a liquid processing
agent to the guide under pressure, and a rotat-
able connection between the pump and the sewing
shaft for changing the stroke of the pump.

25. A shoe sewing machine having stitch form-
ng devices including a hook nsedle, a needle
icoper and a take-up, and a main sewing shaft
ior operating said devices, In combination with
m=ans acting between the take-up and the
looper to process the thread comprising a puinp
having a wvlunger, o threaded rod actuated by
the sewing shafi engaging the pump plunger,
rieans for rotating the plunger relatively to the
threaded rod to change the stroke of the plung-
er. and detent means engaged by the piunsger
for retaining the plunger in fixed relation o the
threaded rod.

26. A shoe sewing machine having stitch form-
ing devices .including a hocok needle, a needle
looper and a take-up, and a main sswing' shaft
for operating said devices, in combination with
means acting hetween the take-up and the looper
to process the thread comprising a pump having a
plunger grooved in g Ilengthwise direction, a
threaded rod actuated by the sewing shaft en-
gaging the pump plunger, means for rotating the
plunger reiatively to the rod to change the streke
of the plunger, and a detent engaging one of the
grooves in the plunger to prevent roiation rela-
tively to the threaded rod of the plunger during
its reciprocation.

2%. A shos sewing machine having stitch form-
ing devices including a hook needle, a needls
looper and a take-up, and a main sewing shaft
for operating said devices, in combination with
means acting between the take-up and the loop-
er to process the thread comprising a hollow
thread guide, s pump having a plunger actuated
by the sewing shaft for directing a liquid process-
ing agent to the guide, a sewing shaft actuated
pin, an eccentric on the pin, an eccentric strap
connected to the pump plunger and a detent

engaged with the eccentric for retaining it in

either of two 180° opposite positions relatively
to the strap to enable the stroke of the plunger
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to be increased temporarily upon the presence of Number Name Date
gas in the pump after the machine has lain idle 1,971,575 Morrill e Aug. 28, 1934
for a substantial period of time. 2,041,945 Morrill e May 26, 1936
FRED C. EASTMAN. 2,056,964 Gouldbourn et al. ____ Oct. 13,1936
. 2,155,918 WO00Q e Apr. 25, 1939
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