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To all whom it may concerr:

Be it known that we, JOSEPH J. M. CHATU-
VET, of New York, in the county of New Y ork,
and JOAN W. COULTER, of New York, (BIOOk-
lyn,) in the county of Kings, St&te of New
York, citizens of the Umted States, have in-
vented certain new and useful Tm provements
in Sewing-Machines, of whlc,h the following
18 & specmcatmn

This invention is applicable to that class of
sewing-machines operating by the coaction
of one or more needles, each carrying a thread
with a looper carrying a thread.

The high |

speed (three thousand revolutions, more or

less) at which this class of sewing-machines
can be run smoothly and without undue wear

present invention is particularly d1reeted to
the improvement of existing machines in that
regard.
Heretofore it has been understood that to
secure high speed it was essential that the

distinguished from a-cam and the most rapid

and preferred machines have operated the

looper by an eccentric, although compelled in

connection with the motion 1mparted by the |

eccentric to employ a long looper having a
long stroke, whereby each siroke of the looper

draws so much thread astorequire the useof |

a take-up on the return stroke, and even then
to be productive of serious drawbacks. DBy
ourinvention we are enabled to run the looper
with great speed, ease, and freedom from
wear, and at the same time we can, 1f desired,
1mp&rt to the looper the proper motlon for se-
curing a short stroke and enabling the em-
ployment of a short looper which does not re-
quire theaid ofatake-np for the looper-thread.
In the accompanying drawings, Figure 11s
a top view of the lower 'portion of a Sewing-

machine containing the improvement, the

cloth-plate and portions of the feed. mechan-
isms being omitted. Fig. 2is aside elevation
of the same, the cloth-plate being shown 1n
section. ~ Fig. 3 is an end elevation of the

same, the cloth-plate being in section.and por-
tions of the feed mechanism being broken

away. Fig.4 isa transversevertical section
taken at the plane of the line x x, Fig. 1.

Fig. 5 is a sectional view of the 111111 havlnn‘ .

b:-‘LIl and-socket connections at both ends ‘Id-

plane of the line z
tral longituadinal section of a cam,
‘best in Fig. 4. Higs. 11, 12,
| details of the looper enlarged, properly pro-

T ww

Fig. 7 is an end portion of the main shaft.
Fw‘ S 15 an end view of the same. Fig. 918
A tmnweme vertical section taken at the
z z, Fig. 1. FKig.101s a cen-
shown

13, and 14 are

portioned for use with a single needle, which
latter is shown at about the positions 1t will
occupy on opposite sides of the looper at the
time when the looper is about midway of 1ts
forward and backward strokes. Fig. 1oshows

“accurately the relative positions of the needle,

Jooper, shaft 21, and feed-bar 6 at the instant
is one of the chief pointsinitsfavor,andour |

when Lhe looper is commencing its forward

‘movement, which is also substantla,lly the

instant when the needle is commencing 1its
ascent. Fig. 15 shows the relative positions

 justable from one end. Fig. 61is a vertical
| section at the plane of the Tine y 1, Kig. 1.
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of the same parts at the instant when the

looperiscominencing its backward movemen?t
and the needle has accomplished substan-
tially half its descent. Figs. 16 and 17 are
details of the cap 34 enlarwed Fig. 18 1s a
detail end view of the double cam ShOWIl in
longitudinal section in Fig. 10. TFigs.19 and
20 are details of a looper enlarﬂ‘ed plopelly
pr OpOI'LIOIled for use with two veedles
1 is the frame of the machine.
2 is the main shaft having 1its bpm ing 1n

‘the frame.

3 is the needle, and 4 the eonnectmg-md by
which the needle mechanism is driven from
the usual eccentric on the shatt.

5 is the presser-foot.

6 is the feed-bar; 7, the cloth-plate.

8 is a rocker pwoted on the shaft 9, on
which the arms 10 and 11 are pivoted at one
end, while the other end of each of said arms
embraces an eccentric on the shaft 2. The
feed-bar 6 is fixed to the arm 10 and recelves
the usual motions of a four-motion feed-bar.

12 is the looper, which is shown in double
full size and properly pmpmtwned to coop-
erate with a single needle in Figs. 11 to 14 of
the drawings ﬁled herewith. It consists of a
shank 13, a shank-head 14, and a nose 15.
The head is perforated from back to front, as
shown in dotted lines at 16, and the nose 1s
perforated transversely, as c;h_own at 17. The

nose of the looper is mounted directly uupon
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the shank-head and overhangs only one side
thereof i1nstead of being connected with the
shank-head by a long backward-turned neck,
as 1n former thread-earrying loopers, such as
shown 1in Patents Nos. 299,568, 344 492,
544,493, and 152,813. Theside 70 of the nose
facing the needle as it ascends may be flush,
or nearly so, with the side of the shank-head:
but on the opposite side the shank-head is
offset from the side 71 of the nose so as to
form a shoulderat 72, which shoulderextends
below the nose, as shown in Figs. 11, 15, and
19. A groove 73 on the side of the nose fac-
ing the needle as it ascends connects perfora-
tions 17 and 16. The form of the nose is cor-
rectly shown in the drawings.

The above-described construction of the
looper codperates with the length of its for-
ward strike, so that when the looper has ad-
vanced and entered the loop or loops of the
needie thread or threads and has come to rest
at the end of its forward stroke the distance
from the perforation 17 to the shoulder 72
will be just sufficient (for a single needle-
thread about one-eighth inch and for two
needle-threads about three-sixteenths inch)
to produce the proper interlocking of the
threads without skip. When the looper is at
the end of its forward movement, the posi-
tion of the needle is between the line of the

eye and the plane of the shoulder somewhat,

as indicated in dotted lines in Figs. 12 and
15. The forward and backward movements
of the looper are so timed that the looper is
substantially at rest so far as forward or
backward movement is concerned from the

time that the point of the needle in ascend-

ing ascends substantially from the level of
the looper-thread until the point of the needle
i descending returns substantially to the
level of the looper-thread. During this pe-
riod of rest in the forward or backward move-
ment of the looper it is moved sidewise from
the side of the needle-path shown in Fig. 12
to the side of the needle-path shown in Fig.
15. The inverse sidewise movement of the
looper occurs when the needle is down and the
looperisin its backward position. When the
needle is down and the looper is in its back-
ward position, a position relatively to the
needle-path is represented in Fig. 14. The
looper-thread runs to the looper from suit-
able tension mechanism through a guide 18,
arranged behind the looper nearly in the
plane of its forward and backward movement.
It will be observed that by having the looper-
shoulder 72 on the same side of the shank

with the nose the distance between the shoul- |
der 72 and the eye 17 may be so short as only

sufficient to permit the needle to pass be-
tween them when the shoulder is at rest in
the line of the feed 6. Thus the shoulder 72
1s in position to receive the contact of the
needle-thread and act as a guide for the same
as soon the eye 17 has advanced beyond the
ncedle, and the looper can thercefore remain
at rest in this position, so far as movement

forward or backward is concerned, as long as
the needle remains above it in aseending and
descending,which is during one-half the revo-
Iation of the main shaft. The upward in-
clination of the bottom of the looper-nose
from its point to the shoulder 72 acts to de-
flect the needle-thread back against the shoul-
der 72 after the forward motion of the looper
stops. Since the looper holder or stoek 19
extends from the shaft 21 in a direction back-
ward from the path of the needle and since
the looper-shank 13 and head 14 extend up-
ward and forward, the shoulder 72 is brought
forward substantially into a position over-
hanging the line of shaft 21, or, stated in
othier words, by having the head of the looper
located at the forward side of the shank, as
shown, the face of the shoulder 72 when tho
looper is in its forward position of rest is
brought, as shown in Fig. 1, substantially up
to or forward of the vertical plane in which
the axis of shaft 21 lies, (considering the path
of the needle as a vertical line). T'he mech-
anism whereby said motions are imparted to
the looper will now be desecribed.

The looper-shank 13 is held in a socket 19
by a set-screw 20. The socket 19 is fixed
upon the end of the shaft 21 and made sub-
stantially integral therewith. The shaft 21
has its bearings in the frame-brackets 22 and
23 and its axis lies in a line which intersects
the plancof the needle-pathata pointslightly
below the lowest level attained by the needle-
eye and somewhat removed (in a direction op-
posed to the forward movement of the looper)
from the path of the needle, so that when the
point of the looper enters the loop of needle-
thread the point of the looper has passed the
meridian of its motion and is moving in a

~direction somewhat downwardly inclined.

In its backward movement the looper re-
treats only far enough to bring the point of
the looper about to its meridian of motion,
which point it reaches at about the instant
that the needle completes its desecent. The
relative position of the needle, the looper, and
the shaft 21 at the moment when the needle
has completed its descent is shown in TFig.
15, looking from a point of view in line with
the axis of the shaft 21. The shaft 21 re-
celves two motions, a reciprocating motion
in the line of its axis and an oscillating mo-
tion.

The shaft 21 may be reciprocated axially to
give the looperits sidewise movements by the
tollowing mechanism:

Inserted eccentricallyin the end of the main
shaft 2 is a crank-pin 24, which serves as a
bearing for the pitman 25, pivotally connected
with the block 26, fixed to the sliding shaft
27, having its axis parallel with the shaft 21
and 1ts bearings also in the brackets 22 and
28. An arm 28, fixed to the outer end of the

sliding shaft 27, has a connection with the
shaft 21 between the collar 29 and the set-
scerew 30, fixed to the said shaft 21, the shaft
| being free to rotate in the arm 28.

There-
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fore the shaft 21 is compelled to slide axially |

in unison with the axial-sliding movement

- imparted to the $haft 27 from the crank-pin
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24. The eccentricity of the crank-pin 24 is
such as to move the looper sidewise from one
side to the other of the needle-path. The po-
sition of the crank-piun 24 on the main shaft
2 1s such relatively to the eccentric at 31 on
the same shaft which drives the needle mech-
anism that the sidewise motion of the looper
occurs when the point of the needle is above
the level of the looper.

The shatt 21 may be oscillated to give the
looper its forward and backward movements
by the following mechanism:

32 1s an arm fixed to the shaft 21, and it car-
ries the pin 33, the outer end of which is of
spherical form. 384 1is a cap shown in detail
in Fig. 16.
to move endwise, which pin has concave ends.
At the upper end the side of the cap is cut
away at 36, so as to admit the ball of the pin
59, and the interior of the cap above the con-
cave top of the pin 35 is made conecave, s0
that the concaves in the cap and on the up-

per end of the pin 35 form the socket of a uni-

versal jJoint with the ball or spherical end of
the pin 33. Opposite the lower end of the pin
29 the side of the cap is cut away atb 37, 80 as
to admit the spherical-ended pin 33.

39 is a set-serew threaded in the lower end
of the cap 34, which set-screw has a concave
point opposed to the concave lower end of the
pin 35.

- 40 is a jam-nut on the set-screw 39. .

The opposed concaves on the pin 35 and the
set-screw 39 form the socket of a universal
joint with the ball or spherical end of the pin
38, so that the vertical motion communicated
from the pin 38 to the pin 33 will not conflict
with the motion due to the fact that those
pins are mounted on arms rocking in planes
transverse to each other and that the pin 33
follows the reciprocating motion of the shaft
21. The pin 38 is fixed to the extremity
of the rocker-arm 41, which is fixed to the
end of arocker-shaft 42, running at right an-
ogles with the shaft 21 and parallel with the
main shaft 2 and which has its bearings in
the frame at 43 and 44. Upon the opposite
end of the rocker-shaft 42 is fixed a rocker-
arm 45, connected by the connecting-rod 46
with a cam-follower47. Thecam-follower47
consists of the arm 48, pivoted on the shaft
9, and the projecting plates 49 and 50, par-
allel to each other and secured, respectively,

- to the top and bottom of the arm 48 by the
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set-screws 51 52 53 54. The outer ends of the

plates 49 and 50 are connected together by
the pin 55, which admits of adjusting the dis-
tance between the two plates by being screw-
threaded to the plate 50 and being promded
with the jam-nut 56. The dlstance between
the plates 49 and 50 at the rear end of said
plates may be adjusted by a wedge 57, insert-
ed between tho plate 49 and 11;,5 S(—"Lt on the
arm 43,

Within this cap is a pin 55, free |

3

58 and 59 are two members of a double cam
fixed upon the main shaft 2.
ber 58 cotperates with the follower-plate 49

and the cam 59 with the follower-plate 50.

Forconvenience of explanation two diameters
at right angles with one another are indi-
chted 1espeetwel§ by the dotted lines a b
and ¢ d. One half of each cam member is
circular and concentric with the shaft 2, and
the circular half of one cam is diametrically
opposite the cireular portion of the other.
Thus, referring to the diameter lying in the
dotted line ¢ b of ¥ig. 1§, the circular half
of the cam 58 lies on the left of that diameter

‘and the cirenlar half of the cam 59 (shown in

dotted lines) lies on the right of it. Thesum
of the radii of these two circular halves is
equal to the distance between plates 49 and
50; but the radius of the circular half of 59

18 mueh shorter than the radius of the circu-

lar half of 58. The surface of cam 58 lying
on the right of diameter a b adjacent to the
diameter ¢d isthe arc of a circle struck from
a center lying in the diameter ¢ d. A plane
at right angles with the diameter ¢ d, which

The cam mem-
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is tangent to the cam 59, will also be tangent

to said arc of the cam 58. The portion of
cam 59 lying on the left of diameter a b has
its apex in a plane tangent to the cam 58
and at right angles with diameter ¢ d, and

from this apex to the diameter ¢ b the sur-

face of cam 59 lies in the divergent convex
dotted lines shown in Fig. 18. The cam 59

95

100

on the diameter ¢ d measures equal to the dis-

tance between plates 49 and 50. For each
rotation of the main shaft and each complete
vibration of the needle the above-described
cam will give the looper a period of rest dur-
ing one-half the rotation and a vibration dur-
ing the other half—that is to say, as the cams

! move in the direction of the arrowof Fig. 18

the lcoper will remain at rest in its forward
position and the needle-point will aseend from

slightly above the level of the looper and re-

turn to thatlevel during the first half of that
revolution, because the cam-surface in con-
tact with pl&te 49 will be the circular half of
cam 58 and the cam-surface in contact with
plate 50 will be the circular halt of cam 9.
As the rotation is continued in the same di-
rection the cam 59 will force the plates 49 and
50 downward, and thus carry the looper back-
ward during a quarter-revolution and until
the needle has completed its descent and un-

til the apex of cam 59 reaches plate 50, after

which, during the next quarter-revolution in
the same direction, the cam 58 will force the
plates 49 and 50 back to their normal position.
In the line of any diameter of the cams the
sum of the radii is always equal to the dis-
tance between the plates 49 and 50. In other

words, the cam member 59 being ovate in
form the curvature of _cam member 53 ap-
proaches the center as the ovate curvatore
recedes from the center on the opposite side
- T'he members 58 and 59 of the
cam may therefore be deseribed as

of the centeor.
- double
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complemental to each other. There is never
any lost motion between the plates and cams.
Wear may be taken up by the adjustment be-
tweentheplates. The platesthemselves may
be constructed in such manner as to secure
the greatest freedom from wear. As a con-
sequence of these features the deseribed mo-
tions of the looper, including a condition of
rest and of vibration during the revolution,
are accomplished with unparalleled smooth-
ness at the highest speed.
scribed, employed in connection with the
looper, as set forth, the amount of thread
drawn off by the looper is reduced and the
necessity of employing a take-up is dispensed
with.

Prior to our invention the forward-and-
backward movement has been imparted to a
looper by an eccentrie, (Patent No. 244,470;)
also, by a projecting pin and slot, (Patent Nos.
152,513 and 378,653;) also, by a single cam,
(Patent No. 245,997;) but neither of these
devices is the equivalent of the double cam
herein specified, which combines, substan-
tially, unlimited capacity fordetermining the
time and extent of the periods of rest and mo-
tion of the looper with stability and capacity
to substantially obviate lost motion and wear
under the condition of high speed.

We claim—

1. In a sewing-machine, in combination,
the needle mechanism, the feed mechanism,
and eye-pointed looper, and means for guid-
ing the threads of the looper-eye, mechanism
for moving the looper sidewise, and means
for causing the looper to remain at rest so far
as 1ts backward-and-forward movement is
concerned practically from the time the nee-

dleleavesituntilit returns,and means formed |

3y the cam de- |

- s0 as to move the looper backward and for-

ward while the needle ison substantially the
Jlower half of its stroke, whereby the amount
of thread drawn off by the looper is reduced,
substantially as described.

2. In a sewing-machine having a threaded
looper, in combination, the needle mechan-
1sm, a looper containing a shoulder and a
transversely-perforated nose projecting for-
ward of said shoulder, a double cam having

the faces of 1ts cam members so related to

cach other that the advance of said looper so
far as its backward-and-forward movement
1s concerned is arrested during substantially
one-half of the rotation of the main shaft and
from the time that the needle raises above
the level of the looper until the needle de-
scends to the level thereof, and means con-
necting the looper and cam, substantially as
described.

3. A looper containing the perforated nose
and a shoulder forward of which said nose
projects, in combination with needle mech-
anism, and a double cam having connection
with the looper whereby a backward-and-for-

ward movement is imparted to said looper,

and mechanism whereby a sidewise move-
ment 1s imparted to said looper, said double
cam having the faces of its cam members so
related to each other that during substan-
tially one-half the rotation of the main shaft

and while a sidewise movement is occurring
thelooperisatrestastoits backward-and-for-
ward movement, substantially as desecribed.
JOSEPH J. M. CITAUVET.
JOHN W. COULTER.
Witnesses:
CHAS. J. RATHIEN,
M. WILSON.
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