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11 Claims.

This invention relates to devices for use in con-
junction with sewing machines and more par-
ticularly for use with power driven production
sewing machines. In the operation of such sew-
ing machines, of which there are many varieties,
stitch formation is accomplished by the interac-
tion of the needle thread (or multiple needle
threads) with another stitch forming device
which may of may not carty another thread or
threads. The device which cooperates with the
needle to form the stitch may be a shuttle, but
in most machines is a looper bar mechanism or
multiple looper bar mechanism.

The instant invention is for use with sewing
machines of such types. In general, it may be
stated that the instant invention is used in con-
junction with chain or lock stitch sewing ma-
chines, such as one, two, three or higher multiple
needle machines having single, doiible or triple
interlock; fiat lock machines; multiple needle
machines using lower or upper and lower looper
mechanism; one, two or three needle triple inter-
lock machines and the like. It is to be under-
stood that this is by no means a complete list
of types of sewing machines to which the inven-
tion is applicable.

During the operation of such sewing machines
as, for example, at the end of a stitched seam,
the operator of the machine may desire to with-
draw the work and this necessitates drawing off
the threads from the needle or needles and also
in many machines reguires the simultaneous
withdrawal of thread from the shuttle or looper
mechanisms, so as to allow cutting the threads
beyond the termination of stitching. This pro-
vides suitable length of threads extending from
the machine preparatory to insertion of more
work and allows the thread or threads to extend
beyond the line of stitches just formed. To per-
mit such withdrawal of the thread or threads,
which in every case must run smoothly and simul-
taneously through the eye of the needle (or nee-
dles) and where the shuttle or looper .mecha-
nisms carry thread also through the eye or eyes
of the shuttle or looper mechanisins, it is neces-
sary to have completed the last stitch and to have
the needle (needle bar) retracted from the ‘work
(up position) and in a prescribed position so that
the thread tension mechanisms will release -all
threads and permit them to be drawn out smooth-
ly. In the simplest sewing machines, namely
those of the household type a considerable range
of angular movement of the sewing machine
drive shaft and corresponding considerable range
of movement of the needle before and after reach-
ing retracted (up) position, is-possible and the
operator can usually obtain a condition of “re-
lease of the threads” by bringing the needle to-
ward and past the “up™ position and ‘then. “feel
for ‘the release position” by rotating-the hand
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wheel forwardly and reversely while applying
slight tension to the work until the threads re-
lease and run free. However, in many precision
machines, particularly the more complex produc-
tion machines, a prescribed sequence of opera-
tions must be followed to obtain such “release” of
the threads. This sequence of operation is known
in the textile arts as “needle dipping” and is as
follows: '

When the line of stitching is to be completed,
the operator brings the sewing machine controls
to the stopping position and the sewing machine
therefore stops, but the position of the needle bar
and needles carried thereby may be at any place
throughout the range of movements of these
devices during stitch formation, and thus may
be completely down with the needles complete-
1y penetrating the work or entirely retracted (up)
with the needles completely withdrawn from the
work, or at any placé between these extremes on
either the downstroke or the upstroke of the
needle bar. The stopping position is a random
occurrence and the operator has no way of pre-
determining the stopping position. Accordingly,
the sewing machine may come to rest with the
stitch in any degree of formation. It should be
borne in mind that throughout the sequence of
oceurrences in stitch formation, the same things
do not happen on the upstroke of the needle as
happen on the downstroke of the needle. Fur-
thermore, stitch formation is not a reversible
process, 1. €. the thread cannot be “ynstitched”
by reversing direction of running of the sewing
machine, except that during the formation of
the stitch and up to a certain point in stiteh for-
mation, which is before the threads lock, revers-
ing direction of the sewing machine will permit
the partly formed stitch to be “cast off.”

In the sequence of “needle dipping” the op-
erator takes ahold of the sewing machine hand
wheel after it has come to rest and then propels
it slowly by hand in the stitch-forming direction
until the stitch which is in the process of being
made is completed and the process of formation
of the next stitch is begun and carried to a point
just short of locking the stitch.” Then the direc-
tion of rotation of the hand wheel is reversed
and it is “backed” until the needles (rieedle bar)
are at the retracted (up) position. When this
is done the threads of any machine will be re-
leased and (provided the presser foot is raised)
the material can be withdrawn and the thread
or threads, of which the line of stitches were
formed, will be withdrawn easily (and if several
threads are involved, simultaneously) through
the eyes of the needle (or needles) and the eyes
of the bobbin or looper bar or bars or other
stitch-forming mechanisms, in the event these
carry threads. ' ' o

It may be ncted parenthetically that, depend-




3

ing upon the design of the machine, the direc-
tion of rotation of the hand wheel may be in
either direction when the machine is running
in the stitch-forming direction. Thus, in some
machines the top of the hand wheel moves to-
wards the operator while forming the stitches,
whereas in others the top of the hand wheel
moves away from the operator when the machine
is running in stitch-forming direction. Through-
out this specification movement of the machine
mechanism in stitch-forming direction will be
designated the “forward direction,” regardless
of whether the top of the hand wheel runs to-
wards or away from the operator, whereas move-
ment opposite to the stitch-forming direction
will be called “reverse direction.”

Using this nomenclature, the precess of needle
dipping is (1) to stop the machine, (2) to propel
the machine by hand in the forward direction
until the partially formed stitfch is completed
and the next stitch is partly completed, to a con-
dition short of that point in the stitch formation
where the threads lock, i. e. can be cast off and
the partially formed stitch “un-formed” and (3)
to then propel the machine by hand in a reverse
direction until the needle bar is completely re-
tracted (up) which has the effect of unforming
the last partially formed stitch. When this is
done, and regardless of the particular style of
stitch, the threads will be released and (provided
the presser foot is raised) the work can be pulled
oub and thread or threads running through the
stitch~-forming mechanism will run freely and
can be extended indefinitely (drawn out) to any
desired length.

The process of “needle dipping,” while seem-
ingly very simple, is actually difficult to achieve
in production machines because of the fact that
production machines are motor driven and
stopped by brakes. As a result of this it takes
weeks and even months for an operator to learn
to put this “needle dipping” technique into prac-
tice, and some operators never learn the tech-
nique. The reason is that the modern produc-
tion sewing machine is a high speed precision
instrument, and requires precise control and is
driven and stopped by a treadle mechanism which
controls the running of the machine through a
clutch on a high speed constantly running motor
and controls the stopping by means of clutch re-
lease and brake. Thus, usually, the drive con-
sists of a powerful high-speed, constantly-run-
ning motor (or line shaft) connected through a
combined clutch-brake mechanism to the sewing
machine drive wheel, the clutch-brake mecha-
nism being connected to a foot treadle so that
when the treadle is pushed forwardly (toe down,
heel up) the brake goes off and the cluteh is en-
gaged to run the machine; when the treadle is
centered (placed neutral, i. e. equal pressure on
toe or heel) the brake goes off and the clutch
is released and when the treadle is moved back-
wardly (heel down, toe up), the clutch is disen-
gaged and the brake is applied.

These three positions of the treadle (. e. “run,”
“neutral” and “stop”) are set close and the “neu-
tral” position (clutch disengaged, brake off) is
hence closely prescribed. If the treadle is pushed
forwardly (toe down) from “neutral,” the ma-
chine will begin to run and if the treadle is
pushed heel down from “neutral” the brake is
set and the machine cannot be turned even by
hand. While it would be possible to adjust the
treadle so as to give a broad “neutral” range,
this is undesirable because the machine should

20

30

35

40

50

60

75

2,621,620

4
always be under precise control (i. e. should
either run or stop and should not coast) and also
because for best production the treadle controls
should be set “sensitive” and responsive to slight
movements of the operator’s foot.

These facts concerning the power drive and
controls have their effect upon the “needle dip-
ping” sequence for the needle dipping is carried
out by propelling the machine by hand; hence,
it can only be done when the machine controls
are in neutral, i. e. clutch disengaged and brake
off. 'Therefore, to carry out the “needle dipping
sequence” on power driven machines the opera-
tor must first learn to position the controls in
“neutral” and then carry out the “needle dip-
ping” sequence. This is difficult to do.

It is an object of the present invention to pro-
vide a needle dipper mechanism and more par-
ticularly to provide a mechanism for carrying
out the needle dipping function automatically.

It is also an object of the invention to provide
a mechanism for carrying out the needle dipping
sequence on power driven sewing machines.

It is a further object of the invention to pro-
vide an operator controlled mechanism for power
driven sewing machines having g single operator
control for automatically placing the machine in
neutral and then carrying out the needle dip-
ping sequence, and to provide such a mechanism
in which provision is made for guarding against
power drive of the sewing machine during the
needle dipping sequence,

It is another object of the invention to pro-
vide an operator controlled mechanism for ac-
complishing needle dipping with power and also
to provide an operator controlled mechanism for
carrying out the sequence of needle dipping on
aly sewing machine.

Other objects of the invention are those in-
herent in the apparatus herein Mustrated, de-
scribed and claimed.

The invention is illustrateq with reference to
the drawings in which corresponding numerals
refer to the same parts and in which

Figure 1 is a front elevational view of the usual
form of production type power-driven sewing
machine with which the apparatus of the inven-
tion is incorporated;

Figure 2 is an enlarged fragmentary front ele-
vational view of a portion of the control mecha-~
nism of the instant invention;

Figure 3 is a front elevational view of the sew-
ing machine illustrated in Figure 1, to which the
invention is applied, showing the operating parts
in another position;

Figure 4 is an enlarged front elevational view
of a portion of the apparatus of Figure 3;

Figure 5 is a transverse sectional view taken
in the direction of arrows 5—5 of Figure 1 show-
ing a portion of the needie dipping mechanism

Figure 6 is a plan view of the apparatus shown
in Figure 5 and is taken along the lines 6—§ of
Figure 5;

Figure 7 is a wiring giagram of certain of the
electrical components of the invention, together
with certain of the mechanical components
thereof;

Figure 8 is a vertical sectional view of a portion
of the mechanism shown in Figures 5 and 6, taken
in the direction of arrows and along the line 8—8
of Figures 5 and 6;

Figure 9 corresponds to the apparatus shown in
Figure 8, except that it is g fragmentary vertical
elevational view in the direction of and along the
line 9--9 of Figure 6;
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Flcure 10.is & plan view of the portlon of: the
apparatus shown in Figures 8 and g and is taken
along. the. line and in the directionr of arrows
{0—190 of Figure 5;

Figure 11 is a side elevational view partly in
section taken along the lirie.and in.the- direction
of .arrows ({—I1 of Flgures 8, 9 and 10.

The series of views Figures 12-29 are shown in
corresponding pairs. Thus, Figures. 12 and 13
correspond; Figures 14 and.15 correspond and so
forth through. this series. Throughout this series
the even-numbered views, viz. Figures 12, 14, 16
ete. to Figure 28 correspond to Figure 10; being a
fragmentary top plan view taken alonig the line
and.in the direction of arrows 10—18. of Figure
5, whereas the odd-numbered Figures-13, 15, 17
ete. through Figure 23 correspond to Figure 11.
This series of views, Flgures 12-13, Figures 1415,
Figures 16-17 and so oh through Pigures. 22-23
{llustrate certain of the working parts. of the
needle dipper throughout the series of positions
through which the part§ move during the needle
dipping operation for various positions in which
the sewing machine. has stopped prior to the
needle dipping operation. As further explang-
tion, it is noted that Figure 13 is a sectional view
in elevation, taken along the line 13—13 of Fig-
ure 12. Figure 15is a séctional view in elevation
taken along the line 15—15 of Figure 14. Figure
17 is an elevational view partly in section taken
along. the line and in the direction of arrows
{1—I1T of Figure 16. Figure 19 is an elevational
view partly in section taken along the line’ and in
the direction of arrows |8—189 of Figure 18. Fig-
ure 21 is a sectional view partly in elevation taken
glong the line and in the ‘direction of arrows
2{—2{ of Figure 20. Figure 23 is a sectional
view partly in elevation taken along the line and
in the direction of arrows 23-—23 of Figure 22.
Figure 25 is a sectional view partly in elevation
taken along the line and in the direction of -ar-
rows 25-—25 of Figuire 24. Figure 27 isa sectional
view in elevation taken along the lirie and in the
direction of arrows 27—27 of Figure 26. Figure
29 is a sectional view in elevation-taken along the
line and in the direction of arrows 23—29 of
Figure 28.

Figure 30 is a sxde sectional view correspondirtg
to Figure 5, except that it is for a sewing ma-
chine which is driven in the opposite direction
of rotation for stitch formation than that in
Figure 5. Figure 30 is taken along the-same sec-
ticn line as shown at line 5—5 of Figure 1. Fig-
ure 31 is-a plan view with the cover removed,
of the apparatus shown in Figure 30, and is: taken
along the line and in the direction of -arrows
3{—31 of Figure 30.

Figures 32 and 33 show a somewhat modified
form of adjustable cam for the needle dipping
mechanism, Figure 32 being an elevational view

partly in section and Figure 33 being a -frag-
mentary side view taken along the line and-in‘the
direction of arrows 33—33 of Figure 32.

Referring to the drawings and particularly to
Figures 1-9 the apparatus is illustrated as applied
to a conventional power-driven production. type
sewing machine generally designated  (0- which
includes a frame !, work plate {2,-needle bar 13,
a needle operating mechanism I3, ‘various thread
guides'and thread tension mechanisms 16, 1T and
the like and a main sewing machine drive shaft
18, which is provided with a hand wheel. 19. This
partlcular sewing - -machine, which: it must be un-
derstood is illustrative of many types to. which

the invehtion-is -applicable, is-of the-type which
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rotates in the direction of arrow 20-when moving
it the stitch forining direction, that is to say the
top of the hand wheel 19 moves. away from the
front of the machine (operator station) when the
machine is moving in the stitch-forming direcs
tion. The hand wheel. {§ is provided with: a

v-opulley at 21 in. which a V=belt 22 or other
suitable drive belt runs The entire sewing ma=
chine (sewing head) is mounted upon. the board
93 which is supported by legs 24, 25 that aré in
turn tied together by the bottom ¢ross braces 26
and 2T.

Beneath the sewing head 10'and fastened to the
under side of the board 23 there is a constantly
running motor 28 which in some machines is
replaced by a line -shaft. 'The isupport foi the
motor is by means 0f pedestal 29 reaching up to
and fastened to the board 23. The motor 28 is
of the constantly rotating type and is provided at
one end with a combiried ‘clitch-brake mechia~
nism 38, by meéans of which the rotation of ‘the
motor may be communicated to the drive shaft 31
and to the drive pulley 32 ovér which the V<belt
22 also travels so that when the pulley 32 is
driven by the ‘motor, the belt 22 will travel in'the
direction of the arrow 33 and drive the hand
wheel 19 and shaft 18 of the seéwing machine in
the stitch-forming direction.

The clutch-brake mechanism 20, which per se
forms no part of the inhstant irvention, -is-ar-
ranged to be actuated by -medns of ‘a lever 33
pivotally mounted at pin-35 on bracket-37T, which
is a part of the motor. The léver 35 has a-bend
in it and extends across below the niotor at the
portion 385’ and near its outer eénd is- provided
with-a pin 38 to which the upper-end of a terision
spring 40 is attached, the lower end of the spring
40 being connected to the eye 41 in-the upper
end of a pull rod 42 that-extends- down to-and’is
pivotally attached to the rear part of a treadle
43, the latter being pivotally mounted- at 44 and
44’ upon the bottom cross-brace 21. The treadle
43 when moved to the forward position (toe down;
heel up) causes the rod 42 to be.pulled down-
wardly in the direction of arrow 45 and-conse-
quently the lever 35 is pulled downwardly ‘in"the
direction of arrow 47 and pivots about the pm
26 and in this position causes thie brake -to-be
disengaged and the clutch to be engaged, thus
allowing the motor 28 to drive the shaft 31 and
pulley 32 in a clockwise direction as-viewed from
the right end, or stated another way, in the direc-
tion to move -the front side of the'belt'22 up-
wardly in the direction of-arrows 38:. The sew-
ing machine 10 is accordingly -driven -in the
stiteh~-forming direction.

When the operator releases the toe-down, heel
up pressure on the treadle 43, the-downward pull
on the rod 42 is released:-and the lever '35 -is
moved upwardly by means -of a sprmg 48 con-
nected between the lever 35 and the motér 28:
The spring 48 causes the-lever-35 to move up-
wardly in the-direction of arrow 49 ‘and there-
fore moves the lever -about the -pivot pin &8
through the neutral position where-the’ clutch s
disengaged and the brake not yet’ encaged and
into the braking position where the cluteh’ isdis-
engaged and the brake is engaged. When this
occurs, a braking force is applied to the shaft 31
and henece to the pulléy 22, and this brakmg “force
is.communicated through the belt 22 to the drive
shaft 18 of the sewing machine, causing-the latter
quickly to come to a stop and to be held im-
movably. This is the-customary -type of. pro-
duction: sewing machine-control. - It may-also.be
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noted that upon the bottom cross brace 27 there
is also mounted a supplemental treadle 50 which
is connected through the chain 51 to the free end
of the lever 52 that serves to raise or lower the
presser foot of the sewing machine. These latter
elements are illustrated and herein mentioned
merely as showing the customary type of sewing
machine auxiliary mechanisms.

In accordance with the instant invention the
lever 35 is provided with supplementary solenoid
actuated mechanism by which the lever can be
positively moved to the neutral (clutch disen-
gaged-brake not engaged) position, but held
against movement beyond the neutral position to
the running position where the clutch would be
engaged. These supplemental mechanisms take
the form of a pair of solenoids which are best
illustrated in Figures 1-4. One of these solenoids,
namely the brake release solenoid §5, is provided
with a winding served by a pair of conductors 56
and has an armature 58 which is pulled upward-
ly by lever 35 due to the action of spring 48.
When pin 68 on lever 35 reaches end 63 of slot
61, the link 59 and armature 58 are lifted. The
armature 58 is pulled downwardly by the mag-
netic action of the solencid. The armature 58 is
coupled by means of a link 59 to a pin 60 set
crosswise in the motor control lever 35. The
member 59 has a slot 61 in it which has a length
extending from the line 62 to the line 63, Fig-
ure 2. The length of the slot 61 is such that when
the solenoid 55 is energized the upper end of the
slot at the line 63 will engage upon the pin 60 set
in the lever 35 and will pull the pin, and hence
the lever, to the neutral position shown in full
lines in Figure 4. However, the length of the slot
61 is such that when the solenoid 55 is de-ener-
gized and the link 59 hence is moved to the posi~
tion shown in Figures 1 and 2, the operator can,
by moving the treadle 43, cause the lever 35 to
move beyond the neutral position and into the
running position (denoted “Machine Running
Brake Off Clutch Engaged”) in Figures 1 and 3
and shown by the lower dotted lines in these
figures. Thus, the action of brake release
solenoid 55 is such that when energized it will,
through the link 59 and slot 61 and pin 60, cause
the lever 35 to be drawn down to the neutral
position. The movement of the solenoid 55 is a
very rapid, snap action movement and accord-
ingly when the armature 58 thus moves rapid-
ly downwardly when the solenoid is energized, it
produces a quick downward pull on the link §9 and
this causes the lever 35 likewise to be pulled down
rapidly. The fact that slot 61 extends down-
wardly far below the pin 60 when in the full line
position shown in Figure 4 would permit the lever
35 when pulled by armature 58 to move down-
wardly and then by inertia to move beyond the
neutral position, and hence into the position
where the brake is off and the clutch is engaged
(shown by the lower dotted line position in Fig-
ure 2) and hence the machine would tend to
start and run a little bit which is undesirable.
In order to prevent this from happening there is
provided a safety solenoid generally designated
65 which is energized through a pair of con-
ductors 64.

The safety solenoid armature 68 of the solenoid
65 normally moves downwardly under its own
weight and is lifted upwardly when the solenoid
65 is energized. The armature 66 is connected
pivotally at 67 to the link 68 which, at its lower
end, is slotted from the position 68 to the posi-
tion 70, the slot being designated Tf. The slot
1{ serves as a connection to a pin 12 set cross-
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wise through the end of the lever 35 of the
motor control mechanism. It is the purpose of
the safety solenoid 65 and the link connection 63
through slot 71 to the pin 72 to provide a stop
against which the pin 72 may move and thus
prevent the lever 35 from moving beyond the neu-
tral position and into the running position. This
stop which is actually the end of slot 1f in the
link 68 is effective only during those portions of
the use of the apparatus when the needle dip-
ping function is about to be performed. The
length of the slot T{ and its position along link
68 is such that when the solenoid 65 is energized
the link 68 is moved upwardly to the position
shown in Figure 4 and in this position the lower
termination 70 of the slot 71 serves as an abut-
ment against which the pin 12 can move, it be-
ing noted that when the link is up, the position
of slot 71 is such that when the pin 72 is in the
lower end of slot 71, viz. against end 78 the lever
35 is in the neutral position shown in full lines
in Figure 4. Thus, by first energizing the sole-
noid 65 a stop is provided such that when the
brake release solenoid 53 is subsequently ener-
gized, it will not pull the lever 35 downwardly
beyond the neutral position. Yet the length of
the slot 71 is such that when the solenoid §5 is
de-energized and the link 68 is permitted to
move downwardly to the position shown in Fig-
ure 2, enough length and position of slot is pro-
vided so that the pin 72 may move under con-
trol of the operator from the machine stop (brake
on, clutch disengaged) position shown in full lines
in Figure 2 all the way down through the neu-
tral position (brake off, clutch disengaged) and
to the machine running position (orake off, clutch
engaged).

The energization of the solenoids 65 and 55 in
the sequence just described is carried out by
the mechanical action of the needle dipping
mechanism now to be described.

Referring particularly to Pigures 5 through
11, the mechanical needle dipping mechanism
shown in Figures 5 and 6 includes a frame com-
posed of side plates 15 and 18 which are fastened
together by a plurality of cross frame members
71, 18, 19 and 88. Through the plates 75 and
76 there extends a pivot shaft 81 which is pro-
vided at its outer end with a firmly attached lever
82 to which a spring 83 is firmly attached at its
outer end, the spring being anchored at its lower
end on a pin 84 set into the side plate 16. The
action of the spring 83 causes the outer end of
the lever 82 to be pulled downwardly and this
causes the shaft 81 to be rotated in the direction
of arrow 88, as shown in Figure 5. Upon the
shaft 81 there is provided a segmental gear gen-
erally designated 88 which has a hub portion 8§
pinned or otherwise firmly attached to the shaft
81 so as to be rotatable therewith. Into the hub
806 there is set a hand lever rod 89 which is bent
at its upper end 98 so as to provide a hand grip
portion by means of which the operator may grasp
the lever and pull it towards her during the needle
dipping function. The hub 86 has a segmental
gear portion 91—84 extending through the angu-
larity defined by the boundaries 92 and 93 of
the gear. The gear has a segmental portion 94
provided with teeth which engage with a pinion
gear 95 presently to be described. The action of
spring 92 and lever 82 is to cause the segmental
gear 85 to be moved in the direction 88 to a stop
position which is provided by means of an adjust-
ment screw 95 set in the cross frame member 19,
the screw being positioned so that the edge 92 of
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the segmental gear moves against it when pulled
in the direction of arrow ‘88 by the spring 83 and
lever 82. The screw 96 can be adjusted and held
in any adjusted position hy means of ‘the locking
nut 97. '

The gear 95, with ‘which the teeth 94 on ‘the
segmental -gear 85 -engage, is mounted upon 2
stationary pivot shaft 100, as shown in Figures
8-10. The stationary shaft 100 has a flange at
101 and a reduced section 102 that fits neatly into
3 ‘hole bored in the frame member 15. The re-
duced portion 102 is threaded at 102 to receive a
cap screw 104 which ‘passes through & ‘washer
105. Thus, when the cap screw {04 is drawn up
it pulls the reduced portion 102 firmly into the
side ‘plate 15 until the flange 181 is tight against
the inside of the side plate and this accordingly
serves -to position the pivot shaft 100 accurately
on the side plate. The opposite side ‘plate 76 of
the needle dipping mechanism is provided with a
bearing hole at 106 which is aligned coaxially
with the stub-shaft 100. The bearing hole 106
‘serves to receive in journaling action the shaft
108 which extends outwardly at 109 to receive the
flexible coupling 110 terminating in the coupling
block 111, by means of which the apparatus is
attached to the shaft 18 of the sewing machine.
Upon the shaft 108 there is provided a heavy
collar {12 which is pinned to the shaft. “The col-
lar {12 can be bored out so as to provide proper
balance for the mechanism. Upon the inner end
of the shaft 103 there is provided a cam general-
ly designated 115 which is pinned to the shaft
108 so as to be rotatable therewith. The cam
115 has the shape shown best in Figure 11 and
has a portion of maximum diameter 118 extend-
ing from the radial line 117 to the radial line
118, and a portion of minimum diameter 119 ex-
tending from the line 118 around to the line 1i71.
The portion of maximum diameter is generally
of less than 180 degrees angularity, whereas the
portion of minimum -diameter 119 is generally
more than 180 degrees. The exact angularity be-
tween lines 117 and {18 and hence of the cam
portions 116 and 118 is varied slightly for ad-
justing the device for different sewing machines,
but it may be stated that the distance between
the cam surfaces {17 and {18 is such that if
the machine does not stop at a point just short
of where the stitch can be cast off, the sewing
machine will be propelled in needle dipping move-
‘ment to that point and then on the reverse move-
ment of the needle dipping mechanism to propel
the machine in a direction opposite to stitch
formation so as to bring the needle bar to the
vaiseg or fully retracted position so as to cast off
the partially formed stitch. A slight allowance
in cam angle is usually required at each end of
‘the cam to allow for coasting of the machine at
“the ends of each of these hand propelled direc-
tions of movement. ) ,

The gear 95 is provided with a heavy boss por-
tion 128 and is attached coaxially with the mem-
per 121. It may be noted that the gear is drilled
through at a plurality of places to receive ab
teast two attaching screws 122—122 which extend
through the gear and into the member 12 i, which
accordingly holds the gear and the member 121
firmly in coaxial relationship. It is to be under-
stood, of course, that the entire gear 95 and
imember 121 could be made in one piece if so de-
sired. v B

The member 121 is provided with' a cenfral
1and 123 which extends partly across the diam-
eter of the member 121 from lines 124 to lines
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125 of Figure 10. The land {23 has parallel sides
at the lines 124 and 125 and a foreshortened
top line at 128. At the sides and along the top
of the membper i2i there is provided a planar sur-
face 121 which is set at an angle to the axis of
the member 21, which is also coaxial with the
shaft 198. 'The sianting portion 127 terminat-
ing at its lower end in the normal portion 128
which is at right angles to the axis of the mem-
per 12f. The land (28 serves as a place for
mounting the movalble cam engaging member 129
which is pivotally attached to the land by means
of the pivot pin 130 set through the member 129
into the land 123, the member (29 being thus
free to move pivotally in the direction of ar-
rows 132 and 138 about the pivot pin 133, The
member 128 is bifurcated at its lower portion
having parts {34 and 135 which extend down-
wardly along the sides 124 and 125 of the land
123 and pin 139 extends all the way through.
The member 129 has a generally circular periph-
ety around a part of its periphery but is pro-
vided at its upper end with a protruding boss-
like portion {36 which is nevertheless of the same
thickness as the entire member i28.

The member 128 is provided with two inset
pins 149 and (41, the pin 140 being set closer to
the axis of shaft 188 than the pin 141. The pin
148 has a smooth sharp edged planar end 142
which is paralle] to the adjacent surface of the
cam {15 when the member 129 is in the position
shown in Figures 8 and 9. The surface 142 is
positioned so that it will fall into abutment with
the portion |16 of maximum diameter of the cam
generally designated ({5 when that portion of
maximum diameter 116 is in angular position
opposite the pin 140.

The pin (4i, which is mounted in the boss 138
of the meémber 29 is provided with a smoothly
rounded outer end and engages upon the arcuate
cam generally designated 146 attached to the wall
76 of the needle dipping frame. The cam 145
is of partial segmental shape, as shown in Pig-
ure 11, and is provided with a slanted off end
at 147 and another slanted opposite end 148, as
shown in Figure 10. As the member f21 is
rotated about the axis of shaft 188 the pin slides
up upon either the cam surface 1417 or the cam
surface 148 (depending upon direction of rota-
tion) until it reaches the point of maximum
height of the cam at 149, at which point the mem-
ber 129 is held in the position shown in Figures
8, 9 and 10. .

Within the member 121 there is a recess 144
into which there is set a slug 158 which is pressed
to the left, as shown in Figures 8-10, by means
of the spring 15{. The slug (50 bears against
the back surface of the member 129 and tends to
move member 128 in the direction of the arrow
132 =0 as to move the pin {41 into engagement
with the cam 146. »

The entire needle dipping mechanical niech-
anism heretofore described is covered by a cover
{3 which extends downwardly along the front
of the mechanism and across the top of the
mechanism where it is provided with a slot 154
aligned with the handle 89 so as to permit move-
ment of the handle from the full to the dotted-
line position shown in Figure 5 and is also pro-
vided with the outwardly extending contour at
152 which receives the upper portion of the ség-
mental gear 85 when in the dotted line position
of Figure 5. The cover also exténds downwardly
zeross the back of the mechanism.

Within the needls dipping mechanism there
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are mounted two switches, as shown in Figure 7.
One of these switches generally designated 155
is mounted upon the cross frame member 73 and
is provided with an insulated actuating bar 155
set in alighment with the edze 82 of segmental
gear generally designated 85. The gear is nor-
mally moved to the position shown in full lines
in Figure 7 but is adapted to be moved in the
direction of the solid arrow (45 when actuated
by the operator, being returned in the direction
of the dotted arrow {57 by the action of spring
83 and lever 82, as previously described. The
insulated actuating bar 158 serves, when the gear
835 is in the released position shown in Figure 7,
to hold open the pair of contacts 158 and {59,
thus open circuiting the connecting wires 183
and i6f. The other switch, which is mounted
within the needle dipping mechanism, is shown
generally at 182 and is provided with an in-
sulated switch actuating member 163 positioned
so as to be engaged by the protuberance 135 on
the member (29. When the member 12§ is in
the position shown in Figure 7, which is also
the position shown in Figures 8-11 in which the
needle dipping mechanism reposes when not ac-
tuated by the operator, the insulating actuating
member (83 serves to hold contacts 164 and 165
apart, thus open-circuiting the line 162 and line
168. The line 169 is one of the power supply
lines of the apparatus, the other power supply
line 168 being connected through lead 162 to the
safety solenoid 65 and through the lead 118 to
the brake release solenoid 55. From the safety
solenoid 65 line 1681 extends to the switch 155
previously described, and from the brake release
solenoid line 163 extends to the switch 162. The
switch {65 is adjusted so that it is moved to
closed position by the slightest movernent of
the segmental gear 85 away from the released
position shown in Figure 7, and switch 182 is
adjusted and the cam surface on the lug 138 is
shaped so that switch {62 closes after the switch,
155 has closed. Accordingly, when the opera-
tor operates the needle dipping mechanism by
pulling forwardly on the lever 89 the switch 155
is the first one to be closed, and this accord-
ingly immediately energizes the safety stop sole-
noid with the result that the link 68 is pulled
to the position shown in Figure 4 and the lever
35 is thus prevented from being moved beyond
the neutral position and into the running posi-
tion. As the movement of the lever 89 of the
needle dipping mechanism is continued, the
switch 162 is closed and this energizes the brake

release solenoid 55 with the result that it pulls ¢

down on the link 59 and causes the lever 35 to
be drawn downwardly to the neutral position
shown in Figure 4, but this quick downward
movement due to the snap action of the sole~
noid 55 does not throw the lever beyond the
neutral position because of the safety stop fea-
ture previously mentioned.

Referring now to Figures 12-29 which illus-
trate the action of the needle dipping mecha-
nism, it may be stated before beginning the ex-
planation that Figures 12-23 illustrate the se-
quence of the needle dipping operation when
the machine has stopped with s stitch partially
completed and beyond that point at which un-
locking of the stitch ecan occur, whereas Figures
24-29 illustrate the first part of the action of
the needle dipping mechanism under the condi-
tion where a stitch has just been started but has
not reached the point just short of unlocking.

In explaining the sequence of Figures 24-29 these *
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figures run in sequence from Figure 24 through
29 and then the action continues exactly as in
the sequence from Figures 14-23. In all of thesc
figures the same nomenclature has been utilized.

The heavy arrow shown radially on cam 1i5
is intended to illustrate the position of the nee-
dle in the stitch forming operation, it being un-
derstood that the needle goes up and down in
accordance with the vertical component cf the
heavy arrow shown in these figures. Thus, in
Figure 13 the needle has proceeded beyond the
fully down position shown at line 188 and is
shown just as it has started its up run. Through-
out all of these figures the arrow labeled “For-
ward” denofes the movement of the sewing ma-
chine in the stitch-forming direction, whereas
the arrow labeled “Reverse” denotes the move-
ment of the sewing machine in a direction op-
posite to stitch-formation. The arcuate dotted
line dimensional arrows in all of these figures
denote an idling operation, whereas the arcuate
solid line dimensional arrows denote the condi-
tion where the needle dipping mechanism drives
the sewing machine in either the forward or re-
verse direction, depending upon the point in the
sequence of operation being depicted. The arcu-
ate space labeled “Coast” denotes the amount of
coasting of the sewing machine mechanism be-
yond the position to which it is driven by the
needle dipping mechanism.

Referring now to Figures 12 and 13, the sew-
ing machine has stopped with a stitch partially
completed, but beyond the position at which
unlocking (casting off) of the stitch will occur.
The needle bar and needles of the sewing ma-
chine and cam 15, which rotates with the sew-
ing machine, have passed the fully down position
180 for the needle and have come to rest at the
position 181 in which the heavy arrow N is shown.
The needle dipping mechanism herein illustrated
always comes to rest with the lever 88 in the
elevated position due to the action of spring 83
and lever 82 upon shaft 81, Figure 6, and accord-
ingly the segmental gear 85 and the gear 85 is
driven by handle 89 and the movable cam en-
gaging member 129 carried by gear 95, and which
in turn carries pins 140 and 141, comes to rest
and is held in the position shown in Figures 10
and 11, which are positions of reference for com-
parison with the positions shown in Pigures 12
and 13. Tt will be remembered that the cam 115,
being attached to the sewing machine drive
shaft, therefore always keeps a constant an-
gular position with reference to the sewing ma-
chine and cam 115, therefore, is indicative of
the position of the stitch-forming mechanism,
including the needle bar and other devices for
stitch-forming on the sewing machine. Arrow
N is merely a reference arrow, the vertical com-
ponent of which indicates the needle position.
In Figure 13 the pin 140 which serves to propel
the cam 115 has moved forwardly through an
idle run, from the position shown in Figure 11
to the position shown in Figure 13, and during
this movement the pin 141 has moved down the
inclined cam surface (48 on the cam 14§ and
therefore permits the pin 140 to drop in behind
the surface 118 on the cam 1{5. Therefore, con-
tinued movement of the lever 89 by the opera-
tor causes the pin {40 to propel the cam (15 and
hence to propel the sewing machine in the for-
ward direction, from the Figure 13 to the Fig-
ure 15 position which is the next change in ac-
tion position. From the position shown in Fig-
ure 13 the pin 140 accordingly drives the cam 115
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to the position shown in Figure 15, where the
pin 141 begins to engage the surface 147 on the
cam 146 and accordingly begins to move the pin
140 out from its condition of engagement with
the surface 118 on the cam ii5. However, com-
plete disengagement of the pin 140 from surface
118 does not yet occur because the cam 141 must
continue to ride up on the surface 147 for a slight
distance, and therefore as the operator continues
to pull the lever §9 in the forward direction (from
Figure 15 toward Figure 17), propulsion of the
sewing machine (cam {15 via pin 148) continues
until the pin 141 rides to the top surface 149 of
the cam 146 as shown in Figure 17, the pin (43
being meanwhile completely released from be-
hind the surface I18, and therefore it no longer
tends to propel the cam 115, It will be remem-
bered, however, that throughout the entire course
of needle dipping operation, the brake of the drive

motor, which normally holds the sewing machine ¢

shaft immovable, is released and hence the for-
ward movement of the sewing machine, due to
the operation of the needle dipper lever 89 con-
tinues (coasts) for a slight distance beyond the
time of disengagement of the pin 140 from the
surface 118 on cam .145. This coasting move-
ment is indicated in Figure 17 as the distance
between the lines 182 and {83 and is labeled
“goast.” The amount of coasting for any indi-

vidual needle dipping machine can be deter- :

mined and the amount adjusted by changing the
angular position between the surfaces ({8 and
117 upon the cam §i5. In this way the needle
dipping machine may be adjusted to suit any
particular sewing machine and particular oper-
ator. Ordinarily, no considerable range of ad-
justment is needed after the needle dipper has
onee been adapted to a particular sewing ma-
chine.

When moving through the range of move-
ments from the position of Figure 13 to the
position of Figure 17, the needle has been pro-
pelled from its position where it is inserted into
the cloth being sewn, as in Figure 13, thence
forwardly to a fully retracted position desig-
nated by the dotted line 184 of Figure 15, at
which time the original stitch is completed.
From this point on to the position shown by
line {85, the further forward propulsion of the

sewing machine starts a second stitch, which is, :

however, not completed in Figure 15, nor is it
completed as the propulsion of the machine in
the forward direction comes to 2 halt, as shown
in Figure 17. In this position the second stitch
is carried forward but it is stopped
condition where the stitch may be unlocked by
reverse movement of the sewing machine. This
“unlocking” of the stitch is sometimes called
“casting off” the stitch. In the position shown
in Figure 17 the operator has pulled the handle
89 of the needle dipping mechanism to the fully
forward position shown in dotted lines in Fig~
ure 5. In this position, lobe 135 on cam (29
again opens switch 182 (see Figure 7), and this
action de-energizes brake solenoid E5 and ac-
cordingly permits spring 48 to lift arm 35 and
set the brake. This prevents excessive coasting
(over-travel) of the sewing machine due to the
operator’s pull on the needle dipping mechanism
handle 89.
the handle or propels it backwardly toward the
full line position. By releasing the handle the
spring 83 ‘will propel the handle packwardly and
will earry all of the mechanisms backwardly
with the handle.
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‘Hence, after the needle dipping mechanism
has moved the apparatus to the position shown
in Figure 17, it is assumed that the handle is
released and begins. to return in reverse direction
to its normal upright:position ghown in full lines
in Figure 5. From the position shown in' Fig-
ure 17 the pins 140 and 141 move through an
idle run from the position of Figure 17, in which
the pins 140 and {4( are at line 188§, around to
the position shown in Figure 19, where they -are
at line 187. During the first part of this move-
ment the pin 141 slides down the surface 141
of the cam 148 and permits the pin 140 to-assume
g position such that as the continued rotation
of the pins by means of the needle dipping mech~
anism will later bring the pins into engagement
with the surface {17 on the cam {15, as shown
in Figure 19. During this idle reverse run the
cam 115 and the sewing machine which it pro-
pels remain stationary.

After the pin 148 engages the surface 111, as
shown in Figure 19, the cam 115 is propelled
from the position shown in Figure 19 through
the position shown in Pigure 21 to the ‘position

25 shown in Figure 23. During that part of -this

propulsion - between Figures 19 and 21, the pin
{40 is fully in engagement with the surface 117,
but at the position shown in Figure 21, the pin
f4{ begins to slide up -upon the surface 148 and
after it has moved beyond the position shown
in Figure 21, but before it reaches the position
shown in Figure 23, this outward movement of
the pin 14f on cam I48 causes the pin 140 to
disengage from the surface 117, after which the
cam (15 and the sewing machine which it pro-
pels, coast to a stop through a distance shown
by the dimension labeled “Coast” at 188 in Fig-
ure 23. In Figure 23 the machine has stopped
with the needle in the fully retracted position,
and as previously stated, in this position, the
cloth and line of stitching which has been
formed, can, when the presser foot is raised, be
withdrawn from the machine and the needle
thread or threads and the bobbin thread (or
looper thread or threads), if used in the par-
ticular machine, can be pulled out smoothly any
desired distance.

Referring now to Figures 24 through 29, there
is in these figures illustrated the operation of
the machine when the machine has come to rest
with the stitch just barely started and where
it has not reached a point “just short of lock-
ing.” ‘In this condition the needle N is shown
at position {99 and the portion {18 of the cam
is accordingly positioned so that it is in the
way of the surface {42 on the pin 148. As the
operator grasps the handle 89 of the needle dip-
ping mechanism and propels it in the forward
direction, the pins 141 ride off of the high spot
149 on the cam 146 and in sliding down the cam
surface 148 permits the surface 142 of the pin
{40 to come into engagement with the flat sur-
face 181 of the cam 115. In the continued move-
ment from the position shown in Figure 25

5 through the position shown in Figure 27 and to

the position shown in Figure 29 the pin 140 slides
along the surface 181 of the cam (13, as shown
in Figure 25. This is an idle run and has no
effect so far as turning the cam (15 and the
sewing machine attached thereto. Finally, when
the pin 149 reaches the position shown in Fig-
ure 29, it passes beyond the surface (17 of the
cam 115 and accordingly permits the pin 143 to
drop in behind that surface. However, the pins
140 and (81 are being driven in the forward
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direction by movement of handle 8§ and, there-
fore, even though the pin 140 hag dropped in
behind surface (17, it does not yet propel .the
cam |15 but continues along a further idle run
as denoted by the dotted arrow 192 until the pin
140 reaches the dotted line position shown in
Figure 29 where it engages the surface {18 on
the cam {15. By comparison it will be noted
that in this latter position the pin 148 (dotted
in Pigure 29) is in the same position as shown
for Figure 15 and hence continued movement
of the pin 140 in the forward and reverse direc-
tion, therefore, drives the cam 115 through the
sequence of positions shown for Figures 14-22.

Accordingly, regardless of where the sewing
machine happens to stop, it is only necessary that
the operator grasp the handle 8% and puil it for-
wardly and then release the same, and the sew-
ing machine stitch forming mechanisms will be
carried forwardly and the stitching process of
formation will be completed and another stitch
partially formed or, if the stitch is already in
the desired position, no action will be taken by
the cam 115 and the machine will not be ‘driven
further in the forward direction. Then this other
partially formed stiteh is cast off by reverse action
of the needle dipping mechanism on the sewing
machine, thus completing the needle dipping
function to permit withdrawal of the needle and
bobbin (or looper) threads. Throughout this
action the brake release and safety solenoids are
applied, as previously described, so as to release
the braking action of the drive mechanism and
yvet prevent the machine from heing driven by
the power source.

It will be understood that Figures 12 to 29 are
merely illustrative of the action for specific initial
stopping positions. However, the action above
described will be carried out regardless of the
bosition in the process of stitch formation at
which the machine happens to stop.

Referring to Figures 30 and 31 there is illus-
trated a needle dipping mechanism which is
precisely the same as that breviously described,
except that a gear has been inserted at 265. Ac-
cordingly, forward motion of the handle 29 in
the direction of arrow 291 causes the gear 93
to be propelled in a direction opposite to that
previously described. The needle dipping mech-
anism shown in these figures is for a sewing ma-
chine in which stitch formation is accomplished
when the power shaft of the sewing machine is
driven oppositely to that shown for the device il-
lustrated in Pigures 1-29. Otherwise, the device
is precisely the same.

Referring to Figures 32 and 33 there is illus-
trated a slightly modified form of cam !5 which
permits adjustment of the angular position be-
tween the lines 117 and (18 on the cam. In the
cam structure shown in Figure 32, the cam gen-
erally designated 210 is composed of three seg-
ments, viz. segments 211, 212 and 2132. - The seg-
ment 213 has a central boss portion 2i4 and a
cam surface portion 2i5. The segment 212 has
a central boss portion 24§ and a flanged seg-
mental portion 212, which is positionad radially
with respect to the shaft on which the cam parts
are mounted so as to be in contact with the
outer surface 218 of the cam part 215. The cam
portion 211 is a similar segmental part attached
to a hub 219. It will be noted that the hubs 214,
216 and 219 are in contact with each other and
each is provided with a set screw, not illustrated,
by which it is attached to the shaft {8 of the sew-
ing machine. The hub 2i4 may, if desired, be
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permanently attached to the shaft 18 and set
screws provided for only 216 and 219 to allow
adjustment of these elements with reference to
the member 2i3. Thus, by locsening the set
screws the hub 2186 carrying the cam portion 212
may he adjusted from the full line position to
the dotted line position of Figure 23 where it
protrudes considerably beyond the ends of the
cam portion 215 on hub 214. Similarly, by
loosening the set secrew in the hub 218 the cam
2{1 may likewise be adjusted outwardly. The
effective portion of the combined cam arrange-
ment is the front surface along the lines 2333
of Figure 32 and the terminal portions 229 and
22§ of the combined hub shown in Figure 33.
Accordingly, by suitable adjustment the position
of the terminal surface 229 can be changed to any
bosition relative to the shaft {8 and likewise the
terminal surface 221 may also be moved to any
position relative to the shaft 18. The “narrowest”’
cam that can be produced is determined by the
length 215 of the cam portion, whereas the maxi-
mum is shown at the dotted line positions for
Figure 33. A greater range of movement frox
maximum to minimum for cam length can also
be achieved by slightly different proportioning
of the cam parts. This permits the adjustment
of the cam to allow for different sewing machine
inertia and also to allow for variation in the speed
of actuation by the operator when this is desir-
able.

As many apparently widely different embodi-
ments of this invention may be made without de-
parting from the spirit and scope thereof, it is
to be understood that we do not lLimit ourselves
to the specific embodiments herein.

What we claim is:

1. A needle dipping mechanism for use in con-
Junction with sewing machines having a random
needle stopping position at least one reciprocat-
ing thread carrying needle and mechanism coop-
erating therewith for forming stitches, and a
vetary drive shaft for moving said needle and
mechanism in said stitch forming relation, com-
prising a separate rotary drive member and
means for limiting the rotation of said member
to a predetermined distance first in a direction
corresponding to the direction of rotation of said
rotary drive shaft for stitch formation and then
a predetermined distance in a reverse direction.
ciutch means for engaging said separate rotary
drive member to said rotary drive shafi means
cooperating with said clutch means to propel
faid rotary drive member and henece said rotary
drive shaft in stitch forming direction from any
place where it may have stopped in the process
of stitch formation of the sewing machine
through the completion of the stitch which was
in the process of being formed when the machine
stopped and into the formation of a succeeding
stitch but short of the point in stitch formation
where said stitch may be cast off and means then
to propel said rotary drive member and said ro-
tary drive shaft reversely until the needle of the
sewing machine is substantially retracted.

2. The apparatus of claim 1 further charac-
terized in that said rotary drive member includes
2 rotary shaft and operator controlled means
for rotating the shaft forwardly and reversely.

3. The apparatus of claim 2 further charac-
terized in that the operator propelled means in-
cludes a lever movable angularly through pre-
scribed limits of travel and means connecting
said lever and rotary drive member for rotating
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the same forwardly and reversely as said lever
is manually moved angularly.

4. The apparatus of claim 3 further charac-
terized in that spring means is previded for nor-
mally rotating said rotary drive means in a di-
rection opposite to the direction of stifch forma-
tion.

5. A needle dipping mechanism for use in con-
junction with sewing machines having no prede-
termined needle stopping position and at least
one reciprocating thread carrying needle and
mechanism cooperating therewith for forming
stitches, and a rotary drive shait for moving
said needle and mechanism in said stitch form-
ing relation, comprising clutch having a rotary
member connected to the rotary drive shaft of
the sewing machine so as to rotate in constant
synchronism therewith, said rotary member
comprising one portion of the clutch, a second
portion of the clutch separated from the rotary
drive shaft engageable with the first portion so
as to form a driving connection therewith, and
movable means under the control of the operator
and means limiting the movement thereof for
rotating said second portion of the clutch a pre-
determined distance in a forward direction and
‘means for automatically causing the engagement
of the second portion of the clutch with the first
portion to drive the rotary member and hence
the sewing machine first in stitch forming direc-
tion from any position in the sequence of move-
ments of stitch formation at which the machine
may have stopped through the completion
of the stitech in process of formation and thence
into the formation of the next stitch, but short
of the place in the stitch formation at which the
stitch can be cast off, and then a predetermined
distance in a direction opposite to the direction
of stitch formaticn until the needle bar of the
sewing machine is substantially elevated and
means for then automatically disconnecting said
clutch.

6. An apparatus of the type set forth in claim
5 further characterized in that said means un-
der the control of the operator for rotating said
second portion of the cluteh includes a lever mov-
able arcuately between predetermined limits and
means connecting the lever and the second por-
tion. of the clutch for rotating the latter for-
wardly or reversely as said lever is moved for-
wardly or reversely.

7. An apparatus of the type set forth in claim
8 further characterized in that said lever is pro-
vided with biasing means for moving it to a
datum position.

8. In a needle dipping mechanism for use in
conjunction with sewing machines having at
least one reciprocating thread-carrying needle
and mechanism cooperating therewith for form-
ing stitches, g rotary drive shaft for moving said
needle and mechanism in said stitch forming
direction, constantly rotating power means and
cooperating clutch and brake means for con-
necting the power means to said rotary drive
shaft for propelling the sewing machine in stitch
forming direction and for disconnecting said ro-
tary drive shaft from said power means, and for
applying the brake for stopping the operation of
the sewing machine, said clutch and brake
means also including a neutral position where
said clutch is disconnected and brake is not set,
the improvement comprising a rotary member
connected to the rotary drive shaft of the sew-
ing machine so as to rotate in constant synchro-
nism therewith, said rotary member including
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one part of a clutch, a second portion of the
clutch engageable with the first portion so as to
form a driving ccnnection therewith, movable
means under the control of the operator and
means for limiting the movement thereof for ro-
tating said second portion of the clutch and
means for automatically causing the engagement
of the first portion to drive the rotary members
and hence the sewing machine, first in stitch-
forming direction from any position in the se-
quence of movements of stitch formation at
which the machine may have stopped through
the completion of the stitch in process of forma-
tion and thence into the formation of the next
stitch, but short of the place in the stitch forma-
tion at which said next stitch can be cast off, and
then in a direction opposite to the direction of
stitch formation until the needle bar of the sew-
ing machine is substantially elevated and means
for then automatically disconnecting said clutch,
said means under the control of the operator in-
cluding also means for automatically disconnect-
ing the brake of said drive mechanism and
means to prevent engaging the clutch thereof
prior to movement of the sewing machine by said
means under the control of the cperator.

9. An apparatus of the type set forth in claim
8 further characterized in that said means under
the control of the operator comprises a lever
movable arcuately between predetermined con-
ditions and includes means connecting said lever
to said second portion of the clutch for moving
the latter forwardly as the lever is moved in one
direction and reversely as said lever is moved in
the opposite direction.

10. The apparatus of claim 8 further charac-
terized in that said means under the control of
the operator includes a first electrical switch
and a solenoid energized through said first elec-
trical switeh, said first electrical switch being
actuated and said solenoid energized when said
means under the control of the operator is moved
from a normal position so as to actuate said sole-
noid, and first solenoid operated means operable
to disconnect the brake of said power means,
without, however, engaging the clutch.

11. The apparatus of claim 10 further char-
acterized in that said means under the control of
the operator includes a second electrical switch
and a second solenoid energized through said
second electrical switch, means to actuate said
second electrical switch before the first electrical
switch so as to actuate the second solenoid con-
trolled thereby, and second solenoid actuated
means operable to prevent movement of said
clutch-brake mechanism to a position where the
clutch is engaged.

FRANKLIN CHATFIELD.
STANLEY ROBERTS FOLSOM.
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