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- To all whom tt may concern:

Be it known that we, Groree M. EAMES and
CarLYLE W. TrHOMAS, citizens of the United
States, residing at Bridgeport, in the county
of Fairfield and State of Connecticut, have in-
vented a certain new and useful Improvement
in Thread-Tensions for Sewing-Machines, of
which the following is a full, clear, anu exact
description. |

Recent improvements in lock-stitch sewing-
machines have had mainly in view increased
speed to the extent of nearly, if not quite,
double the speed of constructions which from
five to six years ago were considered to pos-
sess the limit of speed consistent with practi-
cal operation. There has been also a demand
for the use of cheaper, and consequently
poorer, sewing-thread, making 1t necessary
to reduce the degree of tension applied to the
thread and yet draw as tight a stitch as was
formerly done at less speed and with better
“thread. Such increase of speed and use of
inferior thread have developed many obstacles
in the way of properly tightening the stitch.

The nature of the circumstances governing
the use of inferior sewing-thread in connec-
tion with increased speed demands an easier
manipulation of the sewing-thread, and a very
important feature is the degree of tension ap-
plied to such thread. If an extremely-light

tension be applied to the needle-thread, as 1s

demanded in connection with high speed and
the use of poor thread, the tension is irregu-
lar and loops of thread are liable to be formed
at the under side of the seam; but 1f the same
machine be run at a much slower speed, using
the poorer grades of sewing - thread, the
stitches will be formed without the difficulty
of looping, demonstrting that the increased
speed and lighter thread-tension are respon-
sible for the thread looping at the under side
- of the seam.

It has been found in sewing at a speed of
from three thousand to four thousand stitches
per minute that when the take-up makes 1ts
initial movement to draw the needle-thread
loop through and into the material just as the
loop has been cast off from the loop-taker the

resistance of the thread forming the loop is

sufficient to cause the take-up to draw thread
through the needle-thread tension, due mainly
to the loop of thread twisting about itself as

it is cast off from the loop-taker, and added
to this is the liability of the loop to be thrown
up to the under side of the throat-plate, thus
increasing its resistance to the action of the
take-up and the tendency of the loop-taker to

draw thread through the needle-thread ten-

sion just as the loop is being cast off, as 1t 18
at this point in the formation of the stitch
that the needle-thread is under strain between

- the needle-thread-tension and the loop-taker.

The present invention consists of a sewing-
machine of otherwise well-known construction
and operation having mechanism for forming
any desired kind of stitch, and including a nee-
dle and complemental loop-forming medium
cooperating with a thread-gripper embodying
a spring-pressed plunger acted upon period- |
ically in the formation of the stitch by ashift-
able ring mounted upon a rotating cam, so
that the needle-thread will be released at a
predetermined time to complete the forma-
tion of the stitch and draw off thread for the
next succeeding stitch. _

In the accompanying drawings, illustrating
the invention, in the several figures of which
like parts are similarly designated, Ifigure 1
is a front elevation, partly in section, of suf-
ficient of the bed-plate and overhanging arm
of a sewing-machine to show the application
of the invention. Fig. 2 is an end elevation
and partial vertical section. Hig. 3 1sa cross-
section, and Fig. 4 is a longitudinal section,
of the overhanging arm, showing the thread-
oripper actuator in gripping position. Iig.
5 is a cross-section of the overhanging arm,
illustrating the thread-gripper actuator in re-
leasing position. Fig. 6 isa perspective view
illustrating the character of seam effected with
and without the invention when the sewing-
machine is operated under certain conditions
of speed and tension.

The cloth-feeding mechanism and other old
parts may be of any approved construction
common to sewing-machines generally and
also to such special machines as button-sew-
ing, buttonhole-sewing, and eyelet-sewing
machines.

We have shown our invention applied to
the well-known Wheeler & Wilson sewing-
machine commercially known as ' High
Speed, No. 61,” in which the bed-plate 1, over-
hanging arm 2, looper-actuating shatt 3, nee-
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-~ shaft 4
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~ dle-actuating shaft 4, loop-taker 5, needle- [ is led through the eye 35 of the take-up 8 and

bar 6, band- wheel 7, take- up &, shatt- flange
9, eccentrlc needle-bar connection 10, thread-
tension 11, thread-check 12, presser-ba,r 13,

presser—foot 14, throat—p]ate 15, bobbin-—c:ase
16, flexible connection 17, and pulleys 18 and

19 (the latter shown in dotted lines only) may
be as herein shown or of other construction
common to lock-stitch sewing-machines em-

ploying a flexible connection for the looper-

driving and needle-driving shafts.
The loop-tal{er is' rotated (by the employ-

of the two-to-one pulleys 18 19, mounted, re--

spectively, on theshafts4and 3 and connected
by the flexible belt 17) two revolutions to one
complete actuation of the needle-bar for the
formation of the stitch, as is common to the
Wheeler & Wilson High Speed No. 61 sew-
ing-machine.

The invention comprises an eccentric 20,
secured to the needle-actuating shaft 4, a con-
centric ring 21, loosely mounted upon said
eccentric and held against displacement lon-

gitudinally of the shaft 4 by the shaft-flange

9 and needle-actuating shaft-bushing 22. In
a suitable boss 23, formed integral with the
overhanging arm 2, is secured by a screw 24
a bushmﬂ' 25 prowded with an opening 26,
through which passes a thread-gripper stud
27, provided at its outer end with.a head 28,
its opposite end 29 being free to contact with
the ring 21 when such ring is moved eccentric-
ally of the needle-actuatmo' shaft 4 through
the action of the. eccentric 20. Secured to the
stud 27 by a screw 30 1s a disk 31, which by
means of a spring 32 in bushing 25 isnormally
pressed inward toward the pemphery of the
loosely -mounted concentric ring 21, thereby
projecting the end 29 of the stud 27 into the
‘path of travel of the larger diameter of the
eccentric 20, thus giving to the stud 27 an out-
ward movement in opposition to the spring 32.

In the rotation of eccentric 20 with the
the concentric ring 21 is rotated in an
arc eccentric with the axis of the needle-actu-
“ating shaft.

In Fig. 5 the eccentric 20 and ring 21 are
in position to release the pressure of the thread-
oripper on the thread.

The use of the ring 21 is desirable, since it
distributes the wear of the end 29 of the stud
27 around its entire periphery, because said
ring is retarded in its rotation while in con-

tact with the end 29 of the stud, thereby caus-

ing the ring to shift its p051t10n relatively to
the eccentric.

The needle-thread 34 is passed from the
usual spool (not shown) mounted upon or con-
venient to the overhanging arm, then through
the thread-check 12 under the hea,d 28 of the
“thread-gripping stud 27 in such manner that
the thread will be periodically released by the
action of the ring 21 at each revolution of the
needle - actuatmcr shaft 4, then through the
thread-tension 11, from whlch latter the thread

then throup*h suitable thread -leaders to the
eye 36 of the needle 37, by which latter it is
carried through the material to be caught by

the point 38 ot the looper 5 and carried around
the bobbin as usual. -

When, as previously stated, tight tension is
employed in connection with excessively high
speed, loops @, Fig. 6, of needle-thread are

“likely to be formed on the under side of the

work; but when the needle-thread is- held
agalnst lengthwise movement through the nee-

-dle-thread tension asthe take-up isdrawing the

loop of needle-thread through the needle-hole
in the throat-plate and to theunder side of the
work the stitches are regularly and uniformly
formed and positioned, as at 6. Toobviatethe
difficulty oflooping, asat ¢, theeccentric (20 or
33) is timed relatively to the shaft 4, so thatit
will not actuate the gripper-stud 2_7 but will
permit the gripper to grip the needle-thread
between the head 28 of the stud 27 and the
outer surface of the bushing 25 fromthe time
that the looperisabout to cast off the loop of
needle-thread until the take-up is about to
complete the tightening of the stitch, and then
the stud 27 will be encr'acred and moved out-
ward, thereby releasmﬂ‘ the thread and per-
mitting the take-upto complete the stitch and
at the same time draw sufficient thread for
the succeeding stitch. TFig. 3 shows the ec-
centric in an ineffective and Fig. 5 shows it
in an effective position for release of the nee-
dle-thread. o

The duration of time that the needle-thread -
may be held against lengthwise movement is
not limited to the time above stated, as it
would in no way affect the stitching if the
thread were gripped during the entire forma-
tion of the stitch, except at the time when
the take-up is tightening the stitch, at which
time the take-up draws thread for the suc-
ceeding stitch; but it is preferable to grip the -
thread onlv durmﬂ' such time as the take-up
and loop-taker are liable to accidentally draw
thread through the needle- thread tension.

What we claim is— -

1. In a sewing-machine, a stitch - forming
mechanism, including a take-up, a needle-ac-
tuating shaft, a needle, a needle - carrier, a
loop - taker a loop - taker - actuating shaft, a
needle- thread tension, and means for connect-

1ng said shafts, in combmatwn with a thread-

Gripper an actuatmcr -cam on the needle-shaft

and ‘a shiftable ring on said cam, constituting

an automatlcally-acmated thread-o'rlpper to
hold the needle - thread against lengthwise
movement through the needle-thread tension_
when the loop-taker is about to cast off the
loop of needle-thread and the take-upisdraw-
ing the needle-thread loop preparatory to the
completion of the stitch.
- 2. In a sewing - machine, a stitch-forming
mechanism, a needle - actuating shaft, a nee-
die, a needle - carrier, a loop - taker, a loop-
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taker - actuating shaft, a needle - thread ten-
sion, and means for connecting said shatts, in
combination with a thread-gripper having a
spring-pressed plunger, and means for auto-
matically actuating salid thread - gripper in-
cluding a cam mounted on the needle-actuat-
ing shaft, and a ring shiftably mounted on
sald cam, sald ring coacting with said plun-
oer to release the needle - thread at a prede-
termined time in the formation of each stitch.

5. Ina lock-stitech sewing-machine, astitch-
forming mechanism including a take-up, a
needle-actuating shaft, a needle, a needle-car-
rier, a loop -taker, a loop -taker - actuating
shaft, a needle-thread tension, and means for

connecting sald shafts, in combination with

a thread - gripper having a spring - pressed
plunger, and means for automatically actu-
ating sald thread - gripper, including a cam
mounted on the needle-actuating shaft and a

ring shiftably mounted on said cam, said ring |

coacting with said plunger to release the nee-
dle-thread at such time as the take-upiscom-

pleting the formation of the stitch and draw-
ing thread for the succeeding stitch.

4. In a sewilng - machine, a stitch-forming
mechanism including a needle and coacting
loop-taker, in combination with a rotary cam,
a thread-goripper including a spring-pressed
plunger, and a ring, said ring shiftably mount-
ed on said cam and coacting with said plun-

“oer to release the needle - thread at a prede-
termined time in the formation of the stitch.

In testimony whereof we have hereunto set
our hands this 2d day of November, A. D.

1904. |
GEORGE M. EAMES.
CARLYLE W. TI-IOMAS.
Witnesses:

E. L. ToLLes,
A. M. DoNIHEE.
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