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10° Claims:

The: present: invention: relates: to: improvements.

in thread controlling devices for use: iix: sewing
machines: of the: type intended. for eperation: on
shaes or other heavy materials, and: provided: with
a curved hook needle and a take-up acting: to
take: up each loop of thread drawn through: the
work by the needle: and. to; give. up: thread: during
each.sewing: cycle at. a. rate greater than: required
by the other stitch. forming devices,. sa that the
portionr of thread engaging: the. take-up: becomes
slack during a substantial part of each sewing
cycle. -An: example of a. machine: of this: type is
disclosed in United. States Lefters Paient. Nu.
2,211,611 of February 3; 1942, of which: the pres-
ent: inventer: is joint patentee andj in: certain: re-
spects, the present invention is related to features
disclosed in. inventor’s: United: States. Letters: Pat-
ent:No; 2,350,295 of June 13; 1944 ..

In the machine-of Patent:Na. 2;271,611, a thread
tensioning: device acts on. the thread. between: the
take-up and the last formed: stitch in the: work
to: keep: those. portions: of the thread engaging the
stitel: forming, devices, other than.the take-up,
under cenirel. while: the take-up is giving: up
thread: to: said other stitch: forming deviees,. In
order ta: avoid: the; effects. of excessive: friction
and. abrasion: on: the thread: while: the takesup.is
taking up- thread. and: particularly while: a stitch
is: being set, mechanism: driven: fromr the main
sewing shaft of the patented- machine: is: provided
for actuating. the tensioning. deviee: to-relieve the
frictional effect. on. the. thread. in each. sewing
cycle: while the. take-up: is: taking. up thread:. In
the. machine: of Patent. No.. 2,350,995; the: change
in tension of the:thread:is. controlled directly by
the: thread:r itself without, the: use: of. any pesi-
tively driven actuating meehanism separate. from
the: tensioning, device:s The. tensioning device: of
Patent No.. 2,350,995 consists of a spring-pressed
plate and a.stationary: surface between which.the
thread: is:compressed, the arrangement being:such
that. the transverse: movement, of. the thread; asa
result: of: the: action: of the: take-up,. eauses the
thread to move along the plate from: a. position

where: the: frictional tension- preduced. by spring

pressure is: greater during the giving-up: stroke
of the take-up-to: & position: where the: presstire: is
substantially: less: during: the:take-up: stroke. of the
take-up: This: arrangement: is; advantageous: in
that. it. provides: effectivec control: of the: slack
thread during. high: speeds: of operation, but. in
aorder: tor provide: gccurate. control of the: thread
underr alk conditions: of operation; it is desirable
to relieve the tension: entirely on the-thread dur-~
ing: a.portion: of the: giving-up:stroke: of the take-
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upsas: well as during: the: taking=up: stroke; while
during: the: remainder of  the:giving-up stiroke;. the
ustiali amount: of: tension imparted hy the spring-
pressed: plate:isrneeded:

In the operation. of a.hook needie sewing: ma-
chine: after the: needle: enters: the work: from: one
side' and: emerges: from: the: ather side; a loop: of
thread. is:1aid in.the needie: hook: by & looper, the
thread having previously been. engaged. with: a
thread finger and measured. off fram the supply
sufficiently inc amount: to. provide: slack thread be-
tweene the:previously formed: stitch and the needle
afcleash until. the: needle hnok has been withdrawn
with: the. thread: & substantial. distance from: the
side: of the work. at; which: it entered.. If insuffi~
cient: slack: thread is: provided: between the: last
formed: stitelr and: the needle to: enable the
threaded needie: hook. to: pass: through. and be
withdrawn,a substantial distance fro: the work;
the: thread: between the needle: and: the. last:stitch
may he:pulled tog tightly: while: the needle haok is
being: drawn through. the work,. at which time; a
maximum: gmount of agbrasion. on: the thread: oc-
curs, the: thread: of the:loop: carried by the:needle
being compressed in the form. of: & sharp bight in
the needle hook: Under these:conditions; a.num-
berr af difficultiess arise.. - The abrasion of .the
thread at the:hight engaging the needle-hook may
he so excessive: as: to: strand: the: thread;, the pre-
viously formed: stitch may be displaced: by steal-
ing thread therefrom; or the thread may become
stretched: excessively: or broken..

After the threaded needle has been withdrawn
fully from: the: work, iff the machine:is:of the lock-
stiteh. type, some: form of thread lifter or loop
spreader and a. loop taker are employed’ which
enter the-loop carried: by the needle hook, draw-
ing; thread from: the: supply: as the needle con-
tinues. to. withdraw: frony the work. Some: sliding
movement. or’ reeving of the thread through the
needle hook is.unaveidable: at:this time;, But the
thread no:longer has a-sharp:bight formation: in
the: needle;. so that. there: is:less: likelikood of in-
Jury to:the thread. During this action, the thread
is: being: dragged: through. the: needle perforation
in: the: work: which: in: itself causes-some tension:in
the thread,. so that: control’ of the: thread on: the
needle:side.of the: work is gssured;. Ifat this time
further: frictional drag is: imparted by the ten-
stoning: device;.the drag on. the thread while slid-
ing: through. the needle hook under some cizcum-
stances: may; be: excessive.. If no. drag at all is
imparted: to-the: thread: beneath the work at. the
take-up: side;. there: may; be: other undegirable- re-
sults;. to:be:explained,
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During the transfer of the needle loop from the
thread lifter and needle to the loop taker, the
speed of movement of the thread, as if is being
withdrawn from the work, changes abruptly, be-
ing withdrawn at first rapidly by the thread
lifter and then more slowly as the loop is entered
by the loop taker. If the thread .hetween the
take-up and the work is substantially free of ten-
sion at this time, the momentum of the thread
under movement of the thread lifter will carry
the thread beneath the work out of its straight-
line path between the take-up.and the work,

causing it to twist and slap against adjacent parts -

of the machine or the work in an irregular man-
ner. Engagement of the thread in this way with
other parts of the machine or with the work

tends to apply periods of momentary erratic re-

sistance to the movement of the thread,-contrib-
uting to non-uniformity in movements of the

thread while being disengaged from the thread :

lifter and engaged by the loop taker. . Non-uni-
formity in movements of the thread during for-
mation of a stitch at this time is reflected in ir-
regularly formed stitches and varying tensions in
the threads of completed stitches.

One object of the present invention is to pro-
vide -a curved hook needle sewing machine of the
type referred to which will insert an extremely
uniform seam with little or no abrasion to the
thread and in which the difficulties above enum-
erated are overcome. Another object is to sim-
plify and improve the construction and mode of
operation of a lockstitch shoe sewing machine,
particularly with respect to regularity of stitch
formation and location of stitches in the work
operated upon. Another object of the invention
is to provide a frictional thread tensioning de-
vice between the take-up and the work for a lock-
stitch shoe sewing machine which will operate in
a  desirable manner..and will prevent erratic
movements in the thread during the. giving-up
stroke. of the take-up as a result of changes ih
velocity of thread movement, particularly while
each needle loop is.being transferred from the
needle to the loop taker.

In the illustrated embodiment of the mventmn
a hook needle sewing machine, having a needle
looper for laying the thread in the needle hook
and a take-up, is equipped with means acting on
the needle thread between the take-up and the
looper to cause tension to be imparted to the
thread while the thread is being laid in the nee-
dle hook and, thereafter, to relieve the tension
on the thread, at least until the hook of the nee-
dle has drawn the bight in the thread loop car-
ried thereby into the work. Preferably, the ten-
sion imparting means consists of a device actu-
ated during each sewing cycle by suitable posi-
tively driven mechanism rather than depending
wholly upon the movements of the thread while
being acted upon by the take-up, and in the illus-
trated form of this feature the tensioning device
is actuated to relieve the tension until the nee-
dle has withdrawn its loop from the work. At
the time of withdrawal, while the needle still en-
gages the thread, the loop is first entered by the
thread lifter, the lifter in the form of the inven-
tion hereinafter described having .substantially
reached the extreme end of its. spreading move-
ment before the tension is reapplied. ' In order to
prevent irregular movements of the thread while
the needle loop is being transferred from the
thread lifter to the loop taker, the tension is again
applied to the thread by the tensioning device
just before the loop escapes from the needle and
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lifter, thus preventing the thread between the
take-up and the looper from becoming loose as
a result of its inertia and slapping against the
adjacent machine parts or portions of the work.

These and other features of the invention con-
sist of the novel constructions, combinations and
arrangements of parts, as will become more fully
apparent from the following detailed specifica-
tion taken in connection with the accompanying
drawings, in which

Fig. 1 is a view in left-hand side elevation of
so much of a curved hook needle lockstitch shoe

. sewing machine as is necessary for an illustration

of an embodiment of the present invention, the
parts of the machine being indicated in positions
assumed while the needle is being looped;

Fig. 2 is a similer view of the same portions of
the machine illustrated in Fig. 1 with the parts
in positions assumed after the needle has been
withdrawn from the work with its loop of thread
and the loop is being retracted toward stitch set-
ting position;

Fig. 3 is a détail v1ew on an en.la.rged scale of
a tension releasing member illustrated in Figs. 1
and 2;

F1g 4 is another detail view on a similar scale
of the tension releasing member illustrated in Fig.
3, together with a connecting rod for actuating
the tensioning device, the parts being viewed ab
right angles to the direction in which Fig. 3 is
taken;

Fig. 5 is a sectlonal view on an enlarged scale
taken along the line V—V of Fig, 1;

Fig. 6 is a detail view of a yielding tensioning
plate forming the movable part of the tensioning
device;

Fig. 7 is a detail view on a slightly enlarged
scale of some of the parts of the machine illus-
trated in Fig. 1 in positions assumed at the time
in each sewing cycle when the frictional tension
‘on the thread is relieved;

Pig. 8 is a similar view of the parts in positions
assumed while g needle loop is being transferred
from the loop spreader to the loop taker; v

Fig. 9 is a view on a still further enlarged scale
of a portion of the housing for the take-up, in-
‘dicating the cover for the housing in closed posi-
tion and the tensioning device operative, and

Fig. 10 is a plan view of the take-up housing
and tensioning device illustrated in Fig. 9.

The machine illustrated in the drawings is a
lockstitch shoe outsole sewing machine having a
curved hook needle 2, a continuously roteting
take-up 4, a looper 6, a thread finger 8, a loop
taker or shuttle 10 enclosing a thread case 11
having a supply of locking thread, a thread lifter
or loop spreader 12 for opening each needle loop
for the shuttle, and other stiteh forming devices
similar in construction and mode of operation
except as hereinafter pointed out to those dis-
closed in Patent Nos. 2,271,611 and 2,350,995 above
referred to. As in the machine of the patents,
the stitch forming devices are so operated that
substantially no tension will be imparted to the
needle thread {3 by the take-up in each sewing
cycle except when each stitch is being set. To
control the needle thread while each loop is be-
ing formed and carried about the tliread case in
the machine of the patents, a frictional thread
tensioning device is provided between the take-up
and the work so that sufficient tension will be
‘applied to the thread between the time the needle
is looped and drawn through the work and the

time the needle loop.reaches a position of maxi-
‘mum extension about the thread case, the ien-
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sioning: device: assisting: the: needle: looping cper-
ation- and: preventing displacement’ of the thread
from:the hook’ of the needle as-the threaded nee-
dle moves-upwardly through the work. The ten~
sioning- device: of Patent No. 2;350,995-is mount~
ed. directlyr upen. a- stationary: cireularly flanged
shield: comprising a: housing' for the take-up; a
corresponding flanged shield: being: indicated at
14:in the present illustrated:machine. Cooperat-
ing with the shield: 14 to prevent: escape of the
needle. thread: from control. of the take-up-is a
cover plate: 1§ hingedly mounted on: pins. {8: on
the take-up-housing..

The take-up 4 consists: of: aniarm rotating con-
tintously in the direction. of the arrow between
the cover and the: shield: with. a: take-up shaft. 20
passing through: the shield and carrying. the.take-
up-arm at-oneend. The rofation of the:shaft 20
is timed with the operation. of: the. other: stitch
forming devices to. cause:the:thread:engaging: the
take-up: to. be: given up: as: the looper & lays the
thread in the hook of the needle.. The needle
draws the thread. into a loop while moving up-
wardly through the work, thte two.sides. of'the loop
forming. a sharp. bight engaging the. needle.
While the thread bight of the needle loon is.being
carried through the work.with the needle hook,
it. is: subject to substantial compression. against
the.inner surfaces. of the:needle perforation and
to frictional abrasion. The compression of the
thread in the bight carried by the needle varies
with; the type of work operated upon and, in some
instances;, may produce excessive. friction. and
abrasion and injury to-the thread..

To avoid unnecessary injury to the: thread in 8

many sewing machines of the hook needle. type,
a predetermined length is-measured between the
thread finger and the last formed stitch. in the
work, as illustrated in Fig. 1, before the looper

lays the thread in the needle hook. The length -

of thread thus measured is intended to enable
passage of the needle loop through the work
without requiring sliding movement. of the thread
through the needle hook. In many machines
heretofore used commercially, the thread.is kept

under contrel by actuating the take-up to give up -

thread. only in the amount.required; ne-slack. be-
ing permitted. The take-up 4 of the: machine
disclosed in the patents is actuated to provide
slack thread by giving up more thread than is.re-
quired for the needle looping. operation, and the
tensioning device on the take-up housing im-
parts only a light frictional drag on: the: thread
to.keep the thread between the tensioning device
and. the work under just enough tension to in-
sure laying. the thread securely within the needle
hook. As.soon as the thread is laid in the needle
hook, however, the thread finger moves to give
up its supply of measured thread and, in so. do-
ing, reduces the tension in that part of the thread
between the needle hook and the last formed
stitch. Tension in the. thread between the nee-
dle hook.and the tensioning device. at: this: time
may cause the thread to slide in the needle hook
before the. threaded hook enters. the work since
the thread tends to maove. in the direction- of
greatest. tension. The. result of such sliding
movement is to cause at least partial loss of
thread: measured by the thread finger so.that the
thread. between the needle and. the last formed
stitch may be subject to the same excessive ten~
sion and abrasion heforethe threaded needle hook
is withdrawn. from. the opposite side: of. the work,
as though no measurement.had occurred. If the
thread: is exceptionally strong, satisfactory
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3
stitehes: may still. be formed! even: urxder these
conditions, particularly: where. amr excessively
large:size: of needle: hook:is: employed or-the ma-
-chine is operated at.slow speeds: With a: small-
sized: needle: ook as: compared to. the sizes of
thread utilized; it.is: necessary: to compress: the
thread tightly: into: the: hook:in: order to prevent
a few strands from escaping and, with relatively
poor quality thread, any tendency to: slide in the
needle: hook: before: the threaded needle is: with-
drawn from: the work;, subjects:the thread:to cer-
tain: injury or breakage:. :
To.overcome: these difficulties, while at:thesame
time: enabling easy passage: of the needle thread
through the work. without. liability of injury or
excessive: abrasion on the: thread in.the machine
embadying the features: of the present invention,
the take-up housing' has: mounted: on. it a. fric-
tionaltensioning: device:actuated at suitable times
hatd: by transverse: movement of the: thread. and
by separate mechanism to: change: the. tension in
the thread.in a. desired manner: The tensioning
device: comprises: . vertical plate 22 backed at. its
forwand: end- by & pair of spring-pressed. plungers
24 slidingly. mounted: in horizontal passages in:the
take-up-housing. A#t.its rearward end, the plate
has:a horizontal slotted tab slidingly mounted in
a: cut: formed: in. a: block 28 secured to. the: hous-
ing.. To:hold the tab loesely in position, the block
has a vertical passage into which is.driven: @ re-
taining pin. 28:entering the:slot in the:tab. At its
forward. end,. the: tensioning plate has. an open
slot. to: receive & horizontal: positioning pin. 29 se-
cured: i the: take~up. housing..
In:the:tensioning:device of Patent No. 2,350,995,
the: temsioning: plate: is. drawn. against a horizontal
surface of a: block on: the. housing for the take-
up;.requiring: the thread:to be introduced: between
the plate gnd:block while threading the machine.
-Irn the present illustrated machine; the necessity
of introducing the:thread between the tensioning
plate and the: supporting: block is avoided, the
tensioning plate: being: pressed. by the plungers 24
against a: horizontal friction surface on a block 30
secured: by means of screws: 32: to the take~up
caver: plates 18, The: arrangement is: such that,
with: the thread. located. in: operating position on
the take-up 4 while the cover plate {6 is open
during:threading: of the machine, proper location
of the thread: withs respect: to.the tensioning plate
is:insnred wher the: take-up cover plate is elosed.
"The: operation: of the tensioning plate 22 in im-
parting; tension to: the thread is. substantially the
saine ay that: in. Patent No.. 2,350,995 in: which
there is: a. very light: frictional pressure on the
thread while: the take~up:is:taking up thread from
the other:stitch forming: devices, as in Fig. 2, thus
avoiding unnecessary’ abrasion on the thread.:
While the-take-up is:taking: up:thread, the thread
-is: drawn. ggainst: a. flanged: guide: wheel 34 rotat-
able o & screw 38 threaded. into the block: 26.
When the take-up reaches the lower end of its
taking-up stroke: after the stitch being formed is
-set. in: the: work, the: thread: between the take-up
and: the looper moves: transversely of its length
away' fronr the guide wheel 34 and, thereafter,
the: stiteh setting: tension. on the thread is sub-
-stantially relieved. Ag.soon.as:the take-up begins
its; giving-up stroks,. the: thread is engaged with
the thread finger 8 (Fig. 1) and is laid in the
hook: ef the needle by the looper 6, the take-up
providing: slack: thread: during these operations.
In: moving: away: fromu the guide wheel 34, the
thread is carried forwardly toward the portiom of
- the tensioning: plate. acted upon by: the plungers
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24. While engaged by that portion of the tension
plate acted upon by the plungers 24, a substan-
tial amount of frictional tension is imparted to
the thread. In addition to operation of the ten-
sioning device by transverse movement of the
thread, it is also actuated by suitable mechanism
to prevent loss in thread measured by the thread
finger.

The mechanism for actuating the tensioning
device apart from the fransverse movements of
the thread includes a swinging tension release
member 37 pivotally mounted at 38 in a lug 40
located within a radial depression 42 formed in
‘the shield 14. The lug 40 is located near the take-
up shaft on the shield, and the release member
is bifurcated to embrace the lug at one end. At
its. other end, the release member is provided
with an arcuate extension having a cam surface
44 disposed within the rotary path of the take-

up to be actuated thereby. Between the release :

member and the shield, there is a compression
spring 46 for pressing the release member into
the path of the take-up. The cam surface 44 is
so shaped that, during the giving-up stroke of
the take-up, the release member will be swung
about its pivot 38 at a time in the sewing cycle
directly after the thread is laid in the hook of the
needle 2 and before substantial forward thread
-releasing movement of the thread finger occurs
-(see Fig. 7).

The .connections between the release member
.37 and the tension plate comprise an upwardly
extending arm on the release member having its
upper extremity fitting within a slot in a hori-
zontal connecting rod 48 slidingly mounted in a
suitable guideway in the take-up housing beyond
the range of the take-up path. Diametrically
opposite to the release member receiving slot in
the connecting rod 48 and at its other end, is a
second slot into which is loosely engaged an ex-
tension of the tensioning plate 22, the parts being
so arranged that, when the release member is
~ engaged by the take-up, the tensioning plate is

moved away from the thread engaging surface of
the block 30, thereby relieving the compression on
the thread. The tension on the thread between
the tensioning device and the work is held relieved
in this way until after the threaded needle has
fully been withdrawn from the work and the
thread lifter 12 has not only entered and spread
the needle loop but has approached the extreme
end of its loop spreading movement. At this time,
the shufttle is beginning to enter the loop spread
by the thread lifter, as best shown in Fig. 8. As
the thread lifter approaches the extreme upper
end of its loop spreading movement, its rate of
travel is retarded so that, unless tension is im-
mediately applied to the thread between the take-
up and the work, there will be an opportunity for
the thread to whip and become displaced, twist-
ing itself around adjacent parts, particularly the
looper, or slapping against the upper of a shoe
being operated upon, in an irregular manner in-
dicated by the dot-dash lines. When the ma-
chine is operating at high speeds, such irregular
movements of the thread impart momentary ten-
sion and resist uniform movements of the thread
in the needle loop from one sewing cycle to an-
other, tending to cause breakage or imperfect
stitch formation. As soon as the shuttle en-
ters a needle loop, the thread is disengaged, first
from the needle and then from the thread lifter,
and is carried about the thread case in the usual
way.

At all other times in each sewing cycle, the
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tension device is effective to maintain the thread
between the take-up and the work under control
in the same manner as that disclosed in inven-
tor’s Patent No. 2,350,995, the temporary relief of
tension on the thread occurring only between the
times the needle is looped and the approach of
the thread lifter to the extreme end of its loop
spreading movement before the loop has been dis-
engaged from the needle and thread lifter. Relief
of the tension on the needle thread in this way
not only is advantageous in preventing non-uni-
form sliding movements in the hook of the needle
and elsewhere and consequent abrasion of the
thread while each needle loop is being drawn
through the work but also assists in a uniform
location of the spread loop for the shuttle and
a subsequent uniform loop spreading action of
the shuttle in opening up the loop for its pas-
sage about the thread case during each sewing
cycle. Uniform movements of the loop during
the formation of each stitch are conducive to
uniform location and setfing of stitches in the
work. A secondary advantage, resulting from
the actuation of the tensioning device directly
from the take-up, rather than from mechanism
actuated by the main sewing shaft as in the
machine of Patent No. 2,271,611, follows from the
use of a relatively simple mechanism for reliev-
ing the tension positively in addition to its vari-
ation as the result of transverse thread move-
ment.

The nature and scope of the invention having
been indicated and a particular embodiment
thereof having been specifically described, what
is claimed is:

1. A sewing machine having a hook needle, a
looper for laying the thread in the needle hook
and a take-up, in combination with means acting
on the needle thread between the take-up and
the.looper to cause tension to be imparted to the
thread while the thread is being laid in the needle
hook and to relieve the tension on the thread
after the thread is laid in the needle hook until
the hook of the needle has drawn the thread

into the work.

2. A sewing machine having a hook needle, a
looper for laying a loop of thread in the needle
hook, a thread finger for measuring thread be-
tween the needle and the last-formed stitch in
the work and for giving up the measured thread
after the thread is laid in the needle hook, a take-
up, mechanism for actuating the take-up to pro-
vide slack in the needle thread as the needle hook
carries each needle loop through the work and
to set each stitch, and a tensioning device acting
on the thread between the take-up and the looper,
in combination with mechanism for actuating
the tensioning device during each sewing cycle to

‘relieve the tension on the thread after being laid

in the needle hook and until the hook of the
needle has drawn the needle loop into the work.

3. A sewing machine having a hook needle, a
looper for laying a.loop of thread in the needle
hook, a thread finger for measuring thread be-
tween- the needle and the last-formed stitch in
the work and for giving up the measured thread
aiter the thread is laid in the needle hook, a take-
up, mechanism for actuating the take-up to pro-
vide slack in the needle thread as the needle hook
carries each needle loop through the work and to
set each stitch, and a tensioning device acting on
the thread between the take-up and the looper,
in combination with mechanism for actuating the
tensioning device during each sewing cycle to
relieve the tension on the thread before the hook
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of the needle draws the needle loop into the work
and until the needle has withdrawn the loop from
the work.

4, A lockstitch sewing machine having stitch
forming devices including a hook needle, a looper,
a locking thread case, a rotary loop taker for
passing loops of needle thread over the thread
case, a thread lifter for spreading each needle
loop for the loop taker, a continuously rotating
take-up arranged to provide slack in the needle
thread as each needle loop is being drawn through
the work by stitch forming devices other than
the take-up and to pull each needle loop from
the loop taker, and a frictional tensioning device
acting with a yielding pressure on the thread
between the looper and the take-up, in combina-
tion with mechanism for actuating the tension-
ing device during each sewing cycle to relieve the
tension on the thread before the hook of the
needle draws the thread into the work and until
the thread lifter approaches the extreme end of
its loop spreading movement.

5. A lockstitch sewing machine having stitch
forming devices including a hook needle, a loop-
er, g locking thread case, a rotary loop taker for
passing loops of needle thread over the thread
case, a continuously rotating take-up arranged
to provide slack in the needle thread as each nee-
dle loop is being drawn through the work by
stitch forming devices other than the take-up
and to pull each needle loop from the loop taker,
and a frictional tensioning device acting with a
yielding pressure on the thread bhetween the
looper and the take-up and comprising members
having opposed thread engaging surfaces, in
combination with g tension release member actu-
ated by the take-up, and a connection between
the tension release member and one of the ten-
sioning members acting to separate the mem-
bers while the needle is being looped and before
the hook of the threaded needle enters the work.

6. A lockstitch sewing machine having stitch
forming devices including a hook needle, a loop-
er, a locking thread case, a rotary loop taker for
passing loops of needle thread over the thread
case, a continuously rotating take-up arranged
to provide slack in the needle thread as each nee-
dle loop is being drawn through the work by
stitch forming devices other than the take-up
and to pull each needle loop from the loop taker,
and a frictional tensioning device located out-
side the rotary path of the take-up to act on the
thread between the looper and the take-up, in
combination with a tehsion release member
located within the rotary path of the take-up to
be actuated thereby, and g connecting rod be-
tween the tension release member and the ten-
sioning device.

7. A sewing machine having stitch forining
devices including a hook needle, a take-up acting
to take up and give up thread and to move the
thread transversely of its length, and a fricticnal
tensioning device constructed and arranged to
impart a variable tension to the thread the vari-
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ation of which is controlled by transverse move-
ment of the thread between the take-up and the
work, in combination with mechanism for actu-
ating the tensioning device to relieve the tension
on the thread during each sewing cycle belore

" the hook of the needle has drawn the thread into

the work.

8. A sewing machine having stitch forming de-
vices including a hook needle and a take-up, &
shield for the take-up, and g hinged cover to en-
close the take-up in the shield, in combination
with a frictional tensioning device acting on the
thread and comprising members having thread
engaging surfaces, one of which is carried by the
cover and one of which is actuated by the fake-
up toward and from the other member. .

9.'A sewing machine having stitch forming
devices including a hook needle, a looper for iay-
ing a loop of thread in the needle hook, a con-
tinuously rotating take-up arranged to provide
slack in the needle thread as each needle loop
is being drawn through the work by stitch form-
ing devices other than the take-up and to pull
each needle loop into the work, a shield for the
take-up, and a hinged cover plate to enclose the
take-up in the shield, in combination with a
frictional tensioning device acting on the thread
and comprising members having thread engag-
ing surfaces, one of which is carried by the
cover plate and the other of which is mounted
on the shield for relative movement toward and
from the tensioning member on the cover plate
while the cover plate is closed, and mechanism
actuated by the take-up to separate the tension-
ing members between the times in each sewing
cycle when the thread is laid in the hook of the
needle by the looper and when the needle draws
the thread into the work.

10. A sewing machine having stitch forming
devices including a hook needle, a looper for
laying a loop of thread in the needle hook, a con-
tinuously rotating take-up arranged to provide
slack in the needle thread as each needle loop
is being drawn through the work by stitch form-
ing devices other than the take-up and to pull
each needle loop into the work, a shield for the
take-up, and a hinged cover plate to enclose
the take-up in the shield, in combination with
a frictional tensioning device acting on the
thread and comprising members having thread
engaging surfaces, one‘of which is carried by the
cover plate and the other of which is mounted
on the shield for relative movement toward and
from the tensioning member on the cover plate
while the cover plate is closed, a tension release
member mounted on the shield within the rotary
path of the take-up to be actuated thereby, and
a connecting rod between the tension release
member and the tensioning plate slidingly
mounted on the shield for separating the ten-
sioning members when the take-up engages the
tension release member.
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