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3. Claims. (C. 12-6)

1.
This is a division of my copending application
Serial No. 69,858, filed January 8, 1949, now

Patent No. 2,573,359, dated October 30, 1951, for
Button Hole Sewing Machine and fully describ
ing and illustrating but not claiming the subject

2
provide Starting and stopping mechanism for the

sewing drive clutch, operation of which is con

trolled electrically in cooperation with the auto
natic electric control System and mechanism of

5 the machine.

matter claimed herein.

This invention relates to sewing machines and
more particularly to start and stop mechanism for
the Stitching mechanism.

-

Recent inventions in the Sewing machine art

0.

have provided improved machines, particularly

chine.

machines for forming buttonholes, which are hy

draulically operated by fluid under pressure as
shown and described in my said copending appli

cation Serial No. 69,858 of January 8, 1949, and in

Accordingly I have accomplished these objects
by the provision of electrically operated start
and positive stop mechanism for the sewing drive
clutch operating in predetermined adjustable
time with the operative cycle of the sewing ma

5

::

At the much higher speeds of operation of the
Inachine illustrated herein and similar machines,
it is desirable and necessary to have light, quick
acting and Simple control mechanisms which can

the application of Franklin A. Reece, Serial No.

be timed precisely to operate in cooperation with
other mechanisms in the machine. It will also

art, as illustrated by these applications, it has

be understood that the control mechanism de
Scribed, while meeting these requirements, must

67,671, filed December 28, 1948, now Patent No.
2,555,095, dated May 29, 1951. In the improved

been found that a much higher speed, more Com

20

pact, lighter, more economical and Smoother run
ning machine for forming button holes can be
provided by operating the mechanisms in auto

also be able to withstand the terrific shocks of
Sudden starts and stops of the parts operating at

Very high speeds. I have provided a clutch con
trol mechanism which has adequate stamina for

matic sequence by fluid-under pressure according
this requirement and which at the same time is
to the respective inventions. It has also been 25 Sensitively and immediately responsive to con
trol signals imparted by a finely adjusted electric
found expedient to operate by direct mechanical
control system. . . .
linkage with power operating means, some of the
reciprocating needle and looper carrying parts
The mechanism of the present invention is
of the stitching mechanisms. In such cases the
shown and described in my said copending appli
power operating means are usually also employed 30 cation and in the following description and the
for generating the fluid pressure for the opera
accompanying drawings of its embodiment in a
hydraulically operated machine for forming piped
tion of all the other motions in the machines,
In the machines described and illustrated in
buttonholes and which, however, are intended to
both of the above mentioned copending applica
illustrate. One form of the invention and not to
tions, the needle bar reciprocation and the oscil 35 limit its scope beyond the requirements of the
prior art,
lation of the loopers in the lower Stitching mech
anisms are accomplished by mechanical linkages
In the drawings:
in each case driving through a stitching mecha
Fig. 1 is a general side elevation view partly
nism drive clutch which is engaged during SeW
broken away, and in section of a machine for
ing to operate the said parts of the Stitching
mechanisms and is otherwise disengaged before

40

and after sewing during the remainder of the

fully automatic operative cycle of the machine.
In order to control the operation of the Said ma
chines automatically electric operating and con

trol mechanism is provided in an electric control
circuit including control switches for the various
fluid pressure operated motors, the switches being
operative automatically at various predetermined

points in the operative cycle of the said machines.
In such a machine, most of the parts of which
are operated by fluid under pressure, but in which
also some of the reciprocating parts of the Stitch
ing mechanisms are mechanically driven from the

forming piped buttonholes incorporating the
mechanism of my invention;

Fig. 2 is a front elevation view partly in section.

45

showing a sewing drive clutch and part of the
linkage for reciprocating the needle bar and the
loopers of the stitching mechanism;
Fig. 3 is a view of a part of the clutch illustrated
in Fig. 2;

Fig. 4 is a wiring diagram;

Fig. 5 is a side elevation view of the mechanism

of the invention showing its relationship to the
clutch of Fig. 2;

-

Fig. 6 is a front elevation view of part of the
mechanism of Fig. 5; . . . .
Fig. 7 is a partial side elevation view partly in

main power operating means, it is desirable to 55 section of the mechanism and clutch showing
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tension of Springs 20 when rotated in a clockwise
direction as viewed in Fig. 8 relative to the clutch

the clutch engaged and the start and stop mech
anism of the invention in running position.
Fig. 8 is a view similar to Fig. 7 showing the
clutch disengaged and the mechanism in stop
position;

driven member 32.

A stop dog 50 integral with the cam member 45
member part 33, the advanced end of the slot 52
projects externally through a slot 52 in the driven

Fig. 9 is a view taken on the lines 9-9 of Fig. 2.
Fig.1 shows a machine for forming piped but

being indicated by the lines 53, Figs. 7, 8 and 9,

and the retarded end thereof being indicated by
ton holes as fully described in my said Copending
application. Such a machine includes upper . . . the line 54. A coil spring 56 between the driven
Stitching mechanism indicated at 0 and lower O member part 33 and the cam member 45 urges the
stitching mechanism indicated at ff. In this: cam 45 rotatively relative to the driven member
machine the upper stitching mechanism () is 32 so that the stop dog 50 is normally positioned
in the advanced end 53 of the slot 52 or in a

supported in a housing f4 which is fixed relative

aft direction relative to the machine. The work

counterclockwise direction relative to the driven
member 32, thus normally engaging the driving
member 3 to the driven member 32 for operating
the stitching mechanisms 9 and . As long as

ing a row of stitches therein, the work clamp

shaft part 25a, but when the rotation of the stop

clamp 5 and a pair of needles G (only one being
visible) adapted to penetrate the work and form

when the stop dog 50 reaches the retarded end
54 of the slot 52, the driven member 32 is then
brought to a positive predetermined stop. The
mechanism of the clutch 30 sofar described is
commonly known mechanism in a normally en

to the machine in a fore and aft direction and

to a bed plate 2, the latter Supporting the lower
stitching mechanism also fixed in a fore and

5

the stop dog 50 is allowed to rotate uninterrupted
(not shown) is supported in mechanism includ
With the parts 30, the stitching mechanisms to
ing a work clamp 7 and moves or feeds relative
to the stitching mechanisms 0 and for form- : and f l are drivingly connected to the driving

dog 50 is interrupted, it is retarded in the slot
52 relative to the rotation of the driven member
right
relative to the stitching mechanisms 0 and 32,
the clutch shoes 40 and 6 are allowed to con
it as viewed in Fig. 1. The upper stitching mech
anism 0 includes a vertically reciprocating needle 225 tract as viewed in Fig. 8, the driven member 32
is disengaged from the driving member 31, and
bar 2, and attached to its lower end a needle

being slidable on the bed plate 2 to the left and

Stitches in cooperation with a pair of loopers (not
shown) in the lower stitching mechanism i?
which are oscillated by the reciprocation of
mechanism including the arm 3. The mech
anism for reciprocating the needle bar 2 in
cludes the pivotal member 8 mounted in the
housing 4 and a connecting rod 9 reciprocated
by an eccentric 20 fixed on the driven part 25b
of a sewing drive shaft 25 of which the concentric
part 25a is the driving part rotated by belting
26 from power operated means (not shown) such
as an electric motor. The oscillating member 3

30

gaged self-engaging clutch, interruption of the
rotation of part of which not only disengages
the clutch but brings its driven side to a positive

35 Stop.

40

of the lower stitching mechanism it is also con

nected to the driven part .25b of the shaft 25
by a connecting rod 28 and a crank 29.

i.

To stop and start the stitching mechanism ac
cording to the invention herein, I provide a clutch
interrupting finger 60 pivoted at 61 on an arm
62 which, in turn, is pivoted at 63 to part of the
machine frame 64. When the finger 60 is in the
up position and engaging the stop dog 50, Figs.
5 and 8, the clutch 30 is disengaged and stopped
and the stitching mechanisms ?o and i? are in

rest position. When the finger 60 is in down
position, Fig. 7, the clutch 30 is engaged and the
stitching mechanisms O and are operating.
To lower the finger 60 out of the way of the
stop dog 50, I provide a clutch start solenoid 70,
the arm 7 of which is attached to the finger 60

The driving part 25a of the shaft 25 and the

belting 26 run constantly in this machine
throughout its operative cycle.

A sewing drive clutch generally indicated at

30 and connecting the shaft parts 25a and 25b
is engaged at the commencement of sewing to
drive the driven part 25b and the upper and lower 50 by a link 72. Attached to the lower end of the
stitching mechanisms O. and if and disengaged plunger 7 is a rock arm 3 pivoted at 74 to the
frame 64 and whose other end 75 is in a clutch
at the end of Sewing to bring them to a positive
stop position to the right, Fig. 5, when the sole
stop. A flange shaped driving member 3 is fixed
noid plunger T is down and the finger 60 is
to the driving shaft part 25d., and a driven clutch
holding the clutch 30 in stop position. When in
member 32 is fixed to the driven shaft part 25b,
this position, the arm 75 abuts the end of an
and part of its mechanism is enclosed and en
other Solenoid plunger 80 in a clutch stop solenoid
gaged by the driving member 3, and it floats
8 holding the plunger 80 to the right against
freely on the end of the driving shaft part 25a.
Fixed to the driven member 32 is a clutch shoe

supporting member 33 and pivotally attached

thereto at 34 and 35. Figs. 7, 8 and 9, are a pair
of internally expanding clutch engaging shoes 40
and 4t adapted in their expanded position, Fig. 7,
to engage the internal surface 42 of the driving
member 3, thereby connecting the driving and

60
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the driven members 3 and 32 and in their con

tracted position, Fig. 8, to disengage the driven
member 32 from the driving member 3i. Float
ing rotatably externally of the hub part of the

driven member 32 is a shoe expansion cam 45,

FigS. 2 and 3, having a pair of cam. Surfaces 46
engaging rollers 47 attached to the cam shoes 40

and 4 thereby expanding the shoes when turned
7, and allowing the shoes to contract under the
in a counterclockwise direction, as viewed in Fig.

70

the force of a spring 82 as shown in Fig. 6.

The finger 60 is held normally in its up posi
tion to hold the clutch 30 disengaged by the
Weight of the clutch start solenoid plunger 7
partly aided by the tension of a spring 83 be
tween
the frame 64 and the arm 75. When the
Solenoid to is energized, the solenoid plunger 7
rises and the finger 60 disengages the stop dog
50 allowing the clutch 30 to engage and start the
Stitching mechanisms O and . At the same
time the arm 75 moves to the left as viewed in
Fig. 5 and allows the clutch stop solenoid plunger
80 to move to the left and on past the arm 5 to
its extended dotted line position seen in Fig. 6.
Since the clutch start solenoid 70 is only momen

tarily energized to allow the clutch 39 to engage,

movement of the clutch stop, solenoid plunger 80

5
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past the arm 75 and to a position preventing its
return to the right maintains the finger 60 out
of engagement with the stop dog 50. At the end
of sewing, the clutch stop solenoid 8 is momen
tarily energized, moving its plunger 88 back to

6
Said clutch and brings said driven part to a posi
tive stop, and start and stop mechanism for Said
clutch including an interrupting finger engaging

Said stop dog to disengage and stop said clutch at

5

the end of sewing and disengaging said stop dog
to engage said clutch at the cominencement of
sewing; electric operating means for said inter
rupting finger, said means including a circuit, a

0

finger and a control Switch for Said solenoid, Said
switch being actuated at a predetermined point
in the cycle of operation of said machine.
2. In a sewing machine, said machine having
stitching mechanism and a work clamp movable
relatively to each other, power operating means,

the right as viewed in Fig. 6, long enough to al

low the stop plunger if to drop and the arm 75

to move back to the right, as Viewed in Fig. 5,
again causing the interrupting finger 60 to en
gage the stop dog i? and stop the clutch 39.
The plunger .9 thus comprises a lock mechanism
which locks out the finger 60 automatically and

solenoid in the circuit connected to actuate Said

releases it at a predetermined point. The clutch

30 is maintained disengaged until the clutch start
5
Solenoid 70 is again energized.
When the interrupting finger 60 engages the
a clutch connecting said Stitching mechanism,
stop dog 5), the latter moving at extremely high
and said power means, Said clutch including a
normally engaged driven part and a rotating stop
speed tends to move the arm 62 in a clockwise
direction as seen in Fig. 5 when the dog 50 has
dog which, when the latter is interrupted disen
been moved to the retarded end 54 of its slot 52 20 gages said clutch and brings Said driven part to
and, therefore, has the inertia of the driven parts
a positive stop, and start and stop mechanism for
behind it, and the Shock of Sudden Stopping Of
said clutch including an interrupting finger en
the clutch is absorbed by a heavy spring 85 en
gaging said stop dog to disengage and stop said
gaged by the lower end of the arm 62.
clutch at the end of sewing and disengaging Said
An anti-back lash finger 90 pivoted on the 25 stop dog to engage said clutch at the commence
frame 64 at 9 is normally urged by a spring
ment of sewing; electric operating means for Said
92 to engage a notch 93 in the driven member
interrupting finger including a circuit, a pair of
part 33 of the clutch 30 after, the interrupting
solenoids in said circuit, said solenoids being Con

finger 60 engages the stop dog 50, and moves it
to its retarded position in order to prevent the
clutch from back lashing and re-engaging itself
under the force of the spring 56. When the sole
noid Ti) is energized to disengage the interrupt
ing finger 60, a boss or projection 94 on the finger
69 rises against a sloping can Surface 95 on a
lower arm of the finger 90 and lifts the finger 90

30

mined point in the cycle of operation of said
machine.
3. In a sewing machine having stitching mech
anism and a Work clamp movable relatively to
each other, power operating means, a clutch con
necting said stitching mechanism and power
means, said clutch including a normally engaged

Out of the notch 93 until the next time the clutch

is disengaged. The sewing operation is the first
Operation in the cycle of the machine illustrated

after the work has been positioned, and it is
Started by the closing of a manually operated
Switch () having a push button 9, Figs. 1 and

40

driven part and a rotating stop dog which, when

the latter is interrupted disengages said clutch
and brings said driven part to a positive stop, and

start and stop mechanism for said clutch includ
ing an interrupting finger engaging said stop dog

4, which energizes the solenoid 70 and the stitch

ing mechanisms and commence operating
as described. At the same time by mechanisms
described in my said copending application, the

nected respectively to engage and disengage said

finger, and switches for Said solenoids, at least one
of said Switches being actuated at a predeter

45

to disengage and stop said clutch at the end of
Sewing and disengaging said stop dog to engage
said clutch at the commencement of sewing; op

erating means for said interrupting finger includ
ing a circuit, a start Solenoid in said circuit con
tached to the moving work clamp 7 engages the
nected to disengage said finger, lock mechanism
arm 05 of a normally open switch 06 to close 50 to hold Said finger disengaged, a stop solenoid in
it at the end of sewing. The closing of the
Said circuit connected to release said lock mecha
nism thereby allowing Said finger to reengage,
Switch 06 energizes the solenoid 8 as described
and stops Sewing. The switch cam 02 is adjust
and Switches for said solenoids, said switches be
able in position. So that sewing will be stopped at
ing actuated at predetermined points in the
the end of a row of Stitching of predetermined 55 cycle of Operation of Said machine.

work clamp 7 feeds to the left as viewed in Fig.1.

An adjustably positioned switch cam

02 at

length.

The Solenoids
and 8 may be connected
across the lines O and if f of an electric power
Source through the Switches 00 and 06 as shown
in the simplified wiring diagram of Fig. 4 and
they may be adopted to cooperate with the elec
tric control mechanism along with the fluid pres
Sure operations of the machine as fully shown
and described in my said Copending application,
claim:

1. In a Sewing machine, said machine having
Stitching mechanism and a work clamp movable
relatively to each other, power operating means,
a clutch connecting said stitching mechanism and
power means, said clutch including a normally
engaged driven part and a rotating stop dog
which, when the latter is interrupted disengages
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