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This invention relates to sewing machines, and
more particularly to improvements in thread
handling mechanisms for use in machines of
the type using a double pointed needle.

In a machine of this type, there is a tendency
for the thread to twist and curl around the needle
above the work to be stitched. This is especially
true in certain kinds of thread, such as “nylon,”
and some silk thread. In such cases, it is difficult
to prevent the thread from being split or spitted
by the needle, or from becoming tangled with
other operating parts of the machine, thereby
resulting in breakage of thread and loss of valu-
able time,

The present invention solves the above noted
problem because it provides a positively acting
thread holding member or guxiliary looper which
operates on one side of the upper needle bar in
conjunction with a main thread looper which
operates on the other side of the upper needle
bar. The provision of the two loopers insures
that the loop portions of a loop of thread formed
by a movement of the needle downwardly towards
the work will be engaged, held positively and
thereby prevented from twisting, eurling or other-
wise getting in the path of the needle during its
subsequent: downward travel and into the work.
The auxiliary looper, after engaging with one of
the portions of the loop of thread, also travels
downwardly with the needle bar, and releases the
loop portion of thread which it holds and tensions
only after the needle point has entered the work,
or immediately prior thereto.

In the formation of certain types of stitches,
such for example, as those employed in “pricking”
men’s and women'’s. coats, it is desirable to have
a minimum of the thread forming each stitch
visible on the exposed surface of the work. The
present invention makes it possible to form
stitches of very short length and if desired,
stifches which are substantially blind insofar as
the exposed surface of the work is concerned.
This is a feature of considerable value in making
angle stitches mentioned above. According to
the invention, the combined operation of the
main looper and the auxiliary looper is such that
as the upper needle bar moves the needle to-
wards the work, the auxiliary looper holds a por-
tion of the thread in resilient tension. The thread
in the work is pressed thereagainst compressing
the work fibres somewhat and opening up the
hole last made whien the needle passed upwardly
through the work. When the needle next moves
downwardly through the hole, or closely adjacent
thereto, at the upper surface of the work, the
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thread will be drawn into this hole or a short
length will be disposed on the upper surface of
the work. - In the angle type of stitch where a
major part thereof is disposed at an angle to the
two surfaces of the work, the amount of work
fed past the needle can be such that either a
very short length of thread or substantially no
thread will be visible on the exposed surface of
the work according to the location at which the
needle enters.

It is an object of the invention, therefore, to
provide improved thread tensioning and sup-
porting mechanism which coact and limit the
amount of thread showing on the surface of the
work being stitched and decorated.

It is an object of the invention to provide im-
proved mechanism for engaging loop portions of
thread and preventing them from moving into
the path of movement of a needle.

The invention is also characterized by the pro-
vision of an auxiliary looper and a main looper
which engage loops of thread on opposite sides
of g needle and prevent the thread thus engaged
from twisting, or getting into the path of a
needle. :

It is an object of the invention to provide a
looper which moves into engagement with a por-
tion of a loop of thread adjacent a needle, ex-
erts tension thereon, restricts its movement and
releases it substantially simultaneously with the
movement of the needle into work to be stitched.

The invention also consists in the provision
of a thread engaging and holding device opera-
tive to move into engagement with a loop portion
of a length of thread located above work to. be
stifched, and travel downwardly in timed rela-
tionship with the movement of the needle while
simultaneously maintaining the thread supported
thereby tensioned and out of the path of travel
of the point of the needle, and mechanism for
effecting the release of the thread held by the
thread holding device substantially simultaneous-
1y with the movement of the needle into the work.

The invention also consists of two coacting

5 loopers located on opposite sides of & needle, which

engage separate portions of loops of thread and
wherein one looper is constrained to move in a
substantially arcuate path, and the other looper
travels downward with a needle bar and is op-
erative to restrict the movement of the portion
of thread engaged thereby until the point of the
needle enters the work so that it cannot twist
or get into the path of travel of the needle.
With these and other objects not specifically
mentioned in view, the invention consists in cer-
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tain features which will be hereinafter fully de-
scribed, and then set forth in the claims hereunto
appended.

In the accompanying drawmgs which form a
part of this specification, and in which like
characters of reference indicate the same or like
parts:

Figure 1 is a front view showmg the mecha-
nism comprising the invention.

Figure 2 is a view taken on line 2—2 of Figure 1.

Figure 2¢ is a diagrammatic view showing the
approximate positions of loop portions of thread

relative to the needle when engaged by the loop-
ers.

Figure 3 is a dlagrammamc perspective view
showing the coaction between the needle bars,
main looper and auxiliary looper durmg the oper-
ation of the two loopers.

Figure 4 is a view taken on line 4—4-of Figure 1.

Figure 5 is a side view of the auxiliary looper;
and

Figure 6 is a view taken on line 6—6 of Figure 5.

Referring to the drawings which illustrate a
preferred form of the invention in Figure 1, there
is disclosed in broken lines the outline of a sew=
ing machine frame designated generally {8. This
machine may be of the type shown and described
in Johnson Patents 2,368,066 and 2,386,800, al-
though the invention may be adapted for use in
other machines. Secured to the front in frame
{0 is a bracket 12 which provides a bearing for
one end of shaft 22, the other end of which is suit-
ably journalled at the rear of frame 8. A sleeve
shaft 20 surrounds shaft 22. Clamped %o one end
of shaft 22 is a lever- 24, on which is mounted a
cam follower 26 running on a cam 28. A spring
30 having one end attached to lever 24 and the
other fixed to pin 232, maintains follower 26 con-
stantly in engagement with cam 28. Cam 28 is
secured by screws 34 to hub 36 which may be
integral with or attached to gear 35 rotatably
mounted on stud shaft 42 suitably mounted in
frame 10. Also secured to hub 3§ is a combined
pulley and handwheel 44. A helt 46 running on
pulley 44, transfers the drive thereto from a suit-
able source of power (not shown).

Gear 35 meshes with and drives gear 59 on stud
52. Gear 50 meshes with and drives gear 54 on
shaft 56 to which is secured cam 58 tracked by
cam follower 60 on lever 62 fulcrumed on stud
64. A spring 66 having one end secured at 68 to
lever 62, and the other end attached to pin 70 in
frame 10, maintains cam follower 88 in engage-
ment with cam 58. =

Pivotally connected to lever 62 is one end of an
adjustabe connecting rod 72, the other end of
which is pivotally connected to pin 713 secured in
clamp arms 14 of lever 1§ fixed to sleeve 20.

As shown in Pigures 1 and 2, main looper arm
18, which is located to the left of upper needle
bar 150, is attached to shaft 22. Also secured to
shaft 22 is g lever 80 having an arm which is piv-
otally connected to one end of a .link 82. The
other end of link 82 is connected to a support
member designated generally 84 having an elon-
gated slot 86 through which extends sleeve 20. It
is evident that by means of the connections de-
scribed, whenever shaft 22 is rocked to swing
looper arm 18, support 84 will be given a substan-
tially vertical movement. When looper arm is
moved to operative position, or clockwise as viewed
in Figure 2, support 84 will move downwardly. A
reverse movement takes place when looper arm 18
is swung counterclockwise.

A lever 88, fixed to sleeve shaft 20, is pivotally

10

15

20

26

30

35

40

50

66

60

65

70

L]

4

connected to one end of link 90, the other end of
which is pivotally secured to one end of bell crank
lever 92 fulerumed at 94 on frame 10 (Figure 1).
The other end is provided with a pin 96 extend-
ing through a slot 98 in support member 84, and
provided with a head 10f which maintains pin
96 in operative position in slot 98. By means of
this mechanism and due to the rotation of shaft
56 and cam 58 thereon, support member 84 is
also given a generally horizontal motion above
work support table 100. The combined move-
ments of support member due to the operation of
cams 28 and 58, result therefore in the movement
of auxiliary looper 102 mounted on support mem-
ber 84 in a closed path to and from work table
{00 conforming generally to path P indicated in
broken lines in Figure 3.

Auxiliary looper 182 is swingably mounted in
a bracket 104 attached to the free end of sup-
port member 64. Auxiliary looper (82 is pro-
vided with a thread engaging and holding nose
106, shaped preferably as shown in Figures 5
and 6. This design enables nose (86 to engage
a portion of the loop of thread, designated Le
(Figure 2¢). Loop portions 11 and Lz are formed
in a known manner when upper needle bar {59
is moved downwardly towards table 188 -and
dwells until further rotation of the needle bar
operating cam (not shown) causes needle bar
159 to resume its downward movement and pro-
ject needle N through work W. ,

Auxiliary looper 162 is provided with a block
portion (8§ in which is secured a pivot pin 123,
the ends of which are rotatably supported in
spaced portions of bracket {84. Block portien
198 has two vertically spaced arms {18 hetween
which is located a stop pin or screw {12 limit-
ing the rearward and forward swinging move-
ment of auxiliary looper {£2. A spring 114 hav-
ing one eénd attached to auxiliary looper 102 and
its other end secursd to bracket 134, normally
maintains auxziliary loover {32 in proper thread

engaging, holding and tensioning position. (See
Figure 5.) :
As mentioned hereinabove, needle bars (56,

{52 are reciprocated alternately to - project
needle I and thread T back and forth through
work W in timed relation to the movement of
the work feeding mechanism and thread puller
(not shown) in order to form over and under
stitches therein.  Since the mechanism for op-
erating the needle bars, thread puller and work
feeding mechanism is shown and described in
the above referred to Johnson patents and forms
1o part of the invention, no further disclosure
or description herein is deemed necessary, and
it is omitted in the interest of brevity.
Referring to Figure 2a, it will be seen that
when in the formation of - alternate stitches
upper needle bar (50 is first moved toward work
W and dwells, the thread between work W and
the eye of the needle is bowed out to form two
loop portions In and Le. Before needle bar 150
moves. further downward due to the rotation
of cams 28 and 58, main locoper 19 on looper arm
78, and auxiliary looper {02 are moved into en-
gagement with loop porticns in and Le, respec-
tively. This prevents either of the loop por-
tions from twisting or curling about needle N
or moving into the path of travel of the point
thereof.. In the case of certain types of thread,
especially “nylon,” the tendency to twist and
get in the path of travel of the point of needle
N is particularly troublesome. However, since
each loop portion is now firmly held, this prob-
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lem is overcome. Continued rotation of cam
28 causes main looper 19 to move outwardly, as
shown in Figure 3, pulling slack in thread T,
and moves support member 84 downward, which
effects a downward movement of auxiliary looper
102. Since loop portion Le is held by nose 136
of guxiliary looper 182, this portion of the thread
is also tensioned so that as ausxiliary looper 102

" moves downwardly along the tensioned thread,

the thread is firmly held out of the path of travel
of needle N. As shown in Figure 3, main looper
T9 maintains the thread on one side of the needle
tensioned. Simultanecusly with the action of
looper 19, auxiliary looper 102 also maintains a
tension on that part of the thread between the
eye of the needle and the fixed .end of the thread
in the work. This causes auxiliary looper 182 to
move counterclockwise; as viewed in Figure 5,
thereby tensioning spring 114. As needle bar
{50 continues its downward movement, and the
point of needle N nears work W, because of the
shape of cam 28, arm 78 of main looper 19 is
given a rearward movement. At this time suxil-
iary looper 182 swings forward under the action
of spring (14, takes up the slack released by
main looper 79 and holds the thread properly
tensioned out of the path of the needie as the
latter is projected into work W. The path of
travel of auxiliary looper 102 is substantially as
shown in broken lines in Figure 3. The maXi-
mum forward travel is at point A. As the point
of needle N enters work W, auxiliary looper 152,
which holds loop portion Lo under tension of
spring {14, is retracted by the action of cam 58,
loop portion Ie is released, and auxiliary looper
102 moves back to its-inoperative position along
the path A~—~C shown in Pigure 3. The thread
puller (mot shown) beneath the work support
table then completes the operation of pulling
the loose end of thread T over main looper 13
and through the work. When this has been com-
pleted, cam 28 causes arm T8 to swing to inopera-
tive position to the right of needle bar (50, as
shown in broken lines in Figure 2; The concur-
rent rotation of cams 28 and 58, through the
connections described hereinabove, effects the
movement of auxiliary looper 162 along the path
A—-C as described. i

The manner in which main looper 19 and aux-
iliary looper 182 coact insures that at all times
slack thread above the work will be controlled
properly. The controlled tensioning of thread
also results in a minimum of puckering in work
stitched. This is of especial value in work which
is being “pricked” stitched or angle stitched, such
as.described in my co-pending application 8. N.
20,198, filed April 10, 1948. After the lower
needle bar 152 has passed needle N upwardly
through work W, the latter is fed past needle N
by suitable work feeding means (not shown),
which may be similar to that disclosed and de-
scribed in my above referred to co-pending ap-
plication. The amount of work fed past the
needle can be so controlled that a very short
length of thread is visible upon the surface of
work W as the result of the next downward move-
ment of needle bar (50, or in such a manner that
substantially no thread appears on the exposed
surface of work W. These results are obtained
by the conjoint action of main looper 79 and
auxiliary looper 182, due to the action of spring
f14 which causes auXiliary looper 182 to resil-
iently tension loop portion ILz. 'Ineffect, the

-fibres of the work adjacent the angularly dis-

posed portion of the thread in the work are com-
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pressed somewhat so that needle N in moving
downwardly through the work, can enter it sub-
stantially at the position where the needle last
left the work as it travelled upwardly there-
through, or closely adjacent thereto, depending
upon the amount of work fed prior to the move-
ment of the needle N downwardly in forming the
next stitch. :

The invention above described may be varied
in construction within the scope of the claims,
for the particular device, selected to illustrate
the invention, is but one of many possible con-
crete embodiments of the same. It is not, there-
fore, to be restricted to the precise details of the
structure shown and described.

What I claim is:

1. Looper mechanism for use in a sewing ma-

-chine having alternately operated opposed needle

bars for projecting a double pointed needle back
and forth through work to be stitched, a looper
mounted at one side of one of said needle bars,
an auxiliary looper mounted at the other side of
said needle bar, means for moving said loopers
into engagement with loop portions of thread
formed in said thread adjacent said needle bar

-and the needle, means for swinging said looper

to displace one of said loops of thread clear of the
path of travel of said needle, and mechanism for

‘imparting compound movement to said suxiliary

looper to move said loop of thread engaged there-
by laterally out of the path of travel of said nee-
dle, said last named mechanism including inter-
connected actuating links and levers connected to:

‘said auxiliary looper, and positively actuated

means for operating said links and levers to im-
part combined substantially vertical and siub-

‘stantially horizontal movements to said auxil-
‘iary looper during the downward movement of

said one of said needle bars.

2. Looper mechanism for use with a sewing
machine having a double pointed needle and
upper and lower alternately operating opposed
needle bars for projecting said needle and a
thread having a loose and a fixed end back and
forth through said work, a main looper, an aux-

‘iliary looper, means mounting said loopers for
‘operation on opposite sides of said upper needle
‘bar, mechanism for moving said main looper into

engagement with a loop of thread including said

Tloose end of said thread, and mechanism for im-

parting combined substantially vertical and hori-

‘zontal movements to said auxiliary looper to move
-said auxiliary looper into engagement with 2 loop

of thread included in said fixed end. yortion, said
last named mechanism including, s support for

‘said auxiliary looper, devices mounting said sup-

port for said combined substantially vertical and
horizontal movements, and positively actuated

.means for operating said devices for moving said
-support downwardly and substantially horizon-

tally concurrently with the movement of said
upper needle bar to control the position of said
thread engaged by said second looper relative to

.said upper needle bar and needle.

3. Looper mechanism for use with a sewing
machine having a double pointed needle and

‘upper and lower alternately operating opposed

needle bars for projecting said needle and a
thread having a loose and a fixed end hack and
forth through said work, a main looper, an aux-

‘iliary looper, means mounting said loopers for

operation on opposite sides of said upper needle

-bar, mechanism for moving said main looper into

a loop of thread forming a part of said loose end
of said thread, mechanism for moving said aux-
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iliary looper into engagement with a loop of
thread forming a part of said fixed end of said
thread, said last named mechanism including
means for moving said auxiliary looper down-
wardly concurrently with the movement of said
upper needle bar to control the position of said
thread engaged by said auxiliary looper relative
to said upper needle bar and needle, and means
operative to release said thread from said sux-
iliary looper substantially simultaneously with
the movement of said needle point into said work.

4. Looper mechanism for use with a sewing
machine having a double pointed needle and
upper and lower alternately operating opposed
needle bars for -projecting said needle and a
thread having a loose and a fixed end back and
forth through said work, a main looper, an aux-~
iliary looper, means mounting said loopers for
operation on opposite sides of said upper needle
bar, mechanism for moving said main looper into
a loop of thread forming a part of said loose end
of said thread, mechanism for moving said auxil-
iary looper into engagement with a loop of thread
forming a part of said fixed end of said thread,
said last named mechanism including means for
moving said auxiliary looper downwardly con-
currently with the movement of said upper needle
bat to control the position of said thread engaged
by said auxiliary looper relative to said upper
needle bar and needle, resilient means operatively
associated with said .auxiliary looper for main-
taining the thread engaged thereby under ten-
sion, and means operative to release said thread
from said auxiliary looper substantially simul-
taneously with the movement of said needle poing
into said work:

5. A looper device comprising a support, means
for mounting said support for reciprocatory and
oscillatory movements, a thread engaging and
displacing member mounted on said support, a
needle bar adapted to move a needle and thread
into work to be sewed, g lever connected to said
support for imparting vertical reciprocatory
movement to said support, a second lever also
connected to said support for imparting substan-
tially horizontal oscillatory movement to said
support, and actuating means for moving said
levers in proper timed relationship to cause said
member on said support to engage a loop of
thread and travel in an irregular closed path of
movement downwardly in timed relation with the
movement of said needle to locate said thread
of said loop of thread engaged thereby in g pre-
determined position away from said needle.

6. A looper device comprising a support, means
for mounting said support for reciprocatory and
oscillatory movements, a thread engaging and
displacing member mounted on said support, a
needle bar adapted to move a needle and thread
into work to be sewed, an actuating lever con-
nected to said support to cause said member to
“engage a loop of thread and travel downwardly
in timed relation with the movement of said
needle t0 locate said thread engaged thereby in
a predetermined position away from said needle,
a second actuating lever also connected to said
support for imparting. positive rearward move-
ment to said member to release said thread sub-
stantially simultaneously with the movement of
said needle into said work, and means for operat~
ing said levers to effect said movements of said
support.

7. The method of controlling loop portions
formed in a portion of a thread being projected
back and forth through work to be stitched by
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a needle in making a succession of over and under
stitches comprising engaging a loop portion on
one side of a needle when formed, pulling one
of said loop portions to form slack, supporting
said slack at a point away from said needle, en-
gaging another loop portion on the opposite side
of said needle, moving said last-named engaged
loop portion outwardly, away from and clear of
the point of said needle, maintaining said last-
named loop portion engaged and tensioned, and
positioned out of the path of travel of said
needle, moving said needle downwardly toward
said work, and when said needle is about to enter
said work releasing sald last-named thread por-
tion.

8. The method of preventing a plurality of
loop portions of thread from moving into the
path of travel of the point of a needle advanc-
ing towards work to be stitched, comprising en-
gaging one of said loop portions, engaging an-
other of said loop portions, moving said engaged
first-named loop portion away from said needle
and pulling slack in said thread, moving said
second-named engaged loop portion while hold-
ing said first~-named loop portion downwardly
towards said work and tensioning said first-
named loop portion of thread so held, partially
releasing said first-named loop portion, displac-
ing said second-named loop portion away from
said needle to take up slack released by the par-
tial release of said first-named loop portion, and
releasing said second-named loop portion when
said needle point is about to enter said work.

9. A looper device comprising a support, a
pivoted looper finger mounted onh said support,
a resilient member normally maintaining said
looper finger in tensioned thread engaging rela-
tionship with thread engaged inter-connected link
and lever held thereby, and mechanism con-
nected to said support for imparting combined
vertical and horizontal movement to said sup-
port, positively actuated means for operating said
mechanism to move said looper finger down-
wardly and outwardly along said thread to dis-
place said thread held thereby out of the path of
movement of a needle.

10. In a looper device adapted to coact with a
reciprocating needle bar and engage a loop of
thread formed by the movement of said bar to
project a needle and a thread through work to
be stifched, a support, a looper provided with a
thread engaging and tensioning finger pivetally
mounted on said support, mechanism for mov-
ing said support to engage said finger with said
loop of thread including means for imparting a
substantially vertical movement to said looper
to move said finger along said thread engaged
thereby, mechanism for imparting a substantially
horizontal component of movement to said looper
to take up slack when said looper approaches
the lowermost point of its travel, and means for
operating said mechanism when said needle
moves into said work to effect the release of
said thread from said finger and return said
looper to an inoperative position.

11. A looper device comprising a support, a
looper mounted on said support, a shaft, a sleeve
shaft position on said shaft, a lever provided with
a cam follower mounted on said shaft, a lever
provided with a cam follower mounted on said
sleeve shaft, a cam adapted to be engaged by
said first-named cam follower, a cam adapted
to be engaged by said. second-named cam fol-
lower, an operating connection between said le-
ver on said shaft and said support, an operating
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connéction bétween said lever on said sleeve shaft
and said support, shafts mounting each of saic
cams, and means for driving said shafts to cause
said support and looper to engage a loop of thread
and travel therewith in a closed unidirectional
path.

12. In a sewing machine of the type having
opposed, alternately moving upper and lower
needle bars adapted to project a double pointed

needle and a thread back and forth through work °*

to be stitched, a main looper adapted to engage
and support a portion of the thread above said
work, an auxiliary looper adapted to engage and
support another portion of said thread above said
work, and mechanism for imparting separate
movements to said loopers whereby the thread is
maintained at all times during the operation of
said machine out of the path of travel of said nee-
die during the downward movement of said neesdle
to said work, said mechanism including means for
imparting a substantially vertical movement to
said auxiliary looper to travel said auxiliary loop-
er downwardly along said thread engaged there-
by.

13. In a sewing machine of the type having
opposed, alternately operated needle bars adapt-
ed to project a needle and a thread back and
forth through work to be stitched, a shaft, a
main looper mounted on said shaft, a sleeve
shaft encircling said shaft, a support, an auxil-
iary looper carried by said support, driving mech-
anism for rocking said shafts to move said
loopers into spaced looped portions of said thread
above said work, and operating connections he-
tween said shaft and sleeve shaft and said sup-
port for imparting arcuate movement to said
looper, and moving said auxiliary looper in a
closed irregular path to support said portions of
thread engaged by said loopers out of the path
of travel of said needle,

14, The method of controlling the position of
loops of thread formed on opposite sides of a
needle to be moved into work comprising en-
gaging and holding a portion of the thread at
one side of the needle, engaging and holding
another portion of the thread located at the op-
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posite side of the needle, moving $aid thread
while so engaged and held downwardly and out
of the path of travel of the point of said needle,
maintaining said thread constantly tensioned
while said thread is thus held and substantially
simultaneously with the movement of said needle
into said work releasing one of said portions of
said thread.

15. The method of controlling the positions of
loops of thread formed at opposite sides of a
needle threaded with a thread having a fixed
and a loose end, and preventing said loops from
moving into the path of the needle advancing
toward work to be stitched comprising engaging
and moving a loop formed in said thread be-
tween one side of said needle and the loose end
of said thread outwardly and away from said
needle and concurrently therewith pulling a por-
tion of said loose end of said thread through
said work to provide slack, holding said slack
under fension supported at a point remote from
said needle, engaging and moving a second loop
of thread at the opposite side of said needle
formed in that portion of said thread between
said needle and fixed end of said thread outward-
ly away from said needle and tensioning said
portion of thread included in said loop, releasing
the tension on said slack thread at said first-
named side of said needle as said needle moves
to a point of entry into said work and sub-
stantially simultaneously therewith moving said
second loop of thread at the other side of said
needie further away from said needle to take up
said slack, and substantially simultaneously with
the entry of said needle into said work releasing
said second loop of thread.

MATHIAS PEDERSEN.
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