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The present invention relates to sewing machines and
more particularly to a thread controlled automatic stop
device for stopping the operation of a machine upon fail-
ure or breakage of the upper or needle thread, to avoid

damage to the parts or mechanism of the machine as well

as related drawbacks and defects.

Among the objects of the invention is the provision of
a thread controlled automatic stop device of the above
type which is simple and compact in construction as well
as reliable in operation and which can be manufactured at
low cost and readily incorporated in conventional ma-
chine designs without requiring material changes or ex-
change of component parts thereof.

It has already been proposed to provide automatic
stop means for a sewing machine comprising essentially
an interrupting or contact device controlled by the pe-
riedic tension of the upper thread and inserted in the elec-
trical circuit of a release element, such as a relay or the
like, adapted to initiate the stopping of the operaticn of
the machine upon discontinuance of the periodic thread
tension in the event of a failure or breakage of the thread.
The thread tension varies periodically during successive
stitching operations due to the action of the thread take-
up and tension devices of usual construction, whereby to
set up periodic current pulses in the electrical circuit in
the rhythm of the stitching operations. In order to pre-
vent operation of the release element by the periodic cur-
rent pulses during normal operation, there is provided an
additional interrupter or contact device is series with the
thread controlled interrupter, said additional contact de-
vice being operated directly and continuously frem an
operative part or organ of the machine, to effect a pe-
riodic current interruption in the rhythm of the stitching
cycles -independently of pericdic thread tension varia-
tions. The two contact devices inserted in series with
the release element are so related or phased relative to
one another that one contact device is opened while the
other contact device is closed and vice versa, whereby, in
the case of normal operation of the machine, the circuit
of the release element is substantially continucusly inter-
rupted, thus preventing a control or stoppage 'of the op-
eration of the machine under normal operating conditions.
In the event of a failure or breakage of the thread, the
thread controlled contact device remains closed over a
prolonged period, whereby the directly operated contact
device causes the establishment of a continued periodic
current emergizing the release element and initiating the
automatic stopping of the operation by disconnecting the
driving motor of the sewing machine.

Various arrangements have become known to effect
a thread controlled operation of the contact device, such
as a-contact roller engaging the thread and periodically
closing -a cooperating stationary contact. The interrupt-
ing contact device is advantageously connected between
the thread tension device and the thread take-up or pull-
off lever of the machine. The direct or continucusly op-
erated contact device is controlled by any suitable mov-
ing part of the machine and may be in the form of a
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contact disc or equivalent current interrupter operated
by the arm shaft of the sewing machine or its driving
motor.

By the present invention there is provided an improved
monitoring and automatic stop device advantageously
controlled by the periodic upper thread tension and
which is simple and compact so that it can be attached or
incorporated in conventional machine constructions with-
out change or exchange of component parts. This object
and result is achieved by the invention essentially by the
use of a single interrupter or contact device controlled
in synchronism with the periodic thread tension and con-
nected in the circuit of a suitable release element such
as a relay adapted upon energization to initiate the stop-
ping of the operation of the machine.

In order to prevent a response of the relay under nor-
mal operating conditions, there are further provided ac-
cording to the invention time delay means, either elec-
trical or mechanical, adapted to retard the response or
aftraction of the relay armature during a predetermined
time period, in such a manner as to prevent energization
therecf and operation of the stop device under normal
conditions, in the manner to be described in greater detail
hereafter.

The invention, as to its further objects and novel as-
pects, will be better understood from the following de-
tailed description of a preferred practical embodiment,
taken in reference to the accompanying drawings forming
part of this specification and wherein:

Fig. 1 is a side elevational view of a button hole sewing
machine embodying improved automatic stop means ac-
cording to the invention;

Fig. 2 shows, on an enlarged scale, the thread tension
device, the thread take-up spring and the thread con-
trolled periodic interrupter embodied in Fig. 1; and

Fig. 3 is an electrical circuit diagram of the auto-
matic control system of the invention.

Like reference numerals identify like parts in the differ-
ent views of the drawings.

Referring more particularly to Fig. 1, the table top 1
supports the base 2 of a buiton hole sewing machine of
conventional construction comprising a bed plate 3, an
upright 4, an upper arm 5 and a needle head 6 all of
conventional design and construction. Mounted within
the head 6 is a reciprocating and laterally displaceable
needle bar 8 to which is secured the needle 7, said bar
being operated in a known manner (not shown) by the
main driving or arm shaft of the machine.

The machine shown furthermore comprises a cam disc
9 for the control of the fabric displacing frame 10.
Fixedly mounted upon the arm shaft of the machine are
a pair of driving pulleys 11 and 12 cooperating with
loosely mounted or idler pulleys 13 and 14, the latter
being connected through belts 15 and 16 with separate
driving pulleys of different diameter secured to the shaft
of the driving motor (not shown). The belts 15 and 16
may be displaced by means of a belt shift device 17 at-
tached to the upper end of a start-stop lever 18 pivoted
at 29 and subject to the action of the spring 19, to urge
the belts 15 and 16 into engagement with the idling pul-
leys 13 and 14, respectively, during standstill or in the
inoperative position of the machine, as shown in Fig. 1.

Although the invention is herein described with specific
reference to a button hole sewing machine, it will be evi-
dent that the improved automatic stop device as disclosed
may be used with equal advantage in connection with
other types of sewing machines having a periodic thread
tension device adapted to control an electrical interrupter
under norma] operating conditions.

Attached to the lower end of the start-stop lever i8
is a ratchet 21 adapted to engage or cooperate with a
pawl 22 secured to or integral with one end of a control
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lever 23 which is rotatably mounted about a bolt or pivot
24 and carries a nose or cam 25 at its opposite end, said
cam being normally urged by a spring 26 into the path
of a pair of teeth or projections 27 and 28 of a control
segment 29 secured to the cam disc 9.. There is further
shown a pressure plate 3% attached to the arm 3§ of
the control lever 23 and a stop lever 33 being rotatably
mounted upon the start-stop lever 18 about a pivot screw
32, lever 33 being subject to the action of a further ten-
sion spring 34.

A starting lever 37 is journalled about a bolt or pin
36 connected between two projecting arms or brackets
35 attached to the base 2. The lever 36 may be oper-
ated manually, by means of an clectromagnet or in any
other suitable manner.

The button hole sewing machine shown furthermors
comprises a cufting knife 38 mounted upon the head 6,
a first thread tension device 39 mounted upon the top
of the arm 5 and a further tension device 4% and asso-
ciated thread take-up spring 41 of usual construction and
mounted upon the side of the head 6 and more clearly
shown in Fig. 2.

The operation of the machine described is as follows.
Starting is effected by hand or foot operation through
actuation of the starting lever 37, this resulting in a clock-
wise rotation of the start-stop lever 18. As a result, the
pawl 22 of the control lever 23 due to the tension by the
spring 26 engages the lower tooth of the ratchet 21,
retaining the lever 18 in this position. Simultaneously
with the operation of the lever 18, the belt 16 is shifted
from the idler pulley 14 upon the driving pulley 12 and
the belt 15 is shifted from the idler pulley 13 upon the
idler pulley 14 due to the displacement of the belt device
17 by the lever 18. Since, as pointed out, the belt 16
cooperates with the larger one of the two driving pulleys
of the motor, the machine starts to rotate at the higher
one of its two operating speeds determined by the diame-
ters of the driving pulleys. .. :

At the termination of a sewing or stitching cycle, the
tooth 27 upon the disc 9 engages the cam 25 of the con-
trol lever 23 for the first time, whereby the pawl 22 of
the lever 23 moves from the lower tooth to the upper
tooth of the ratchet 21 as a result of a slight anticlock-
wise rotation of the lever 33. This, in turnm, causes an
anticlockwise rotation of the spring-urged start-stop lever
18 to such an extent as to cause the belt shift device 17
to move the belt 16 from the driving pulley 12 upon
the idler pulley 14 and to move the belt 15 from the
idler pulley 14 upon the driving pulley 11. Since, as

pointed out, the belt 15 cooperatés with the driving pulley ¢

of smaller diameter Upon the motor shaft, the machine
continues to rotate at reduced operating speed.

In order to effect an operation as described, it is under-
stood that the pulleys 11 and 13 have a lesser width than
the pulleys 12 and 14, these and other details immaterial
to the understanding of the present invention being omit-
ted from the specification and drawing for the sake of
clarityand simplicity of disclosure.

While the machine is running at reduced speed, the
projection 28 upon engaging the cam 25 actuates the
lever 23 a second time, thus fully réleasing and causing
a return of the start-stop lever 1§ to its initial position
shown in the drawing and finally stopping the operation
of the machine by the stopping lever 33. Among others,
this resulis in a stopping of the operation of the cutting
knife 38.

In case of breakage of the upper thread during the
operation, it is necessary to stop the machine in order
to prevent continued operation of the cutting knife 38
and to avoid other defects. This may be obtained, ac-
cording to the invention, by a successive actuation of the
control lever 23 in the manner described, with this dif-
ference, however, in this case, that the lever is ho longer
controlled by the projections 27 and 28 of the control
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segment 29, but rather by a consecutive depression of the
pressure plate 31 by the automatic stop mechanism.

In an embodiment of the invention of this type, the
monitoring of the upper thread and stopping of the
operation of the machine in the event of thread failure
is effected in the manner further described in and under-
stood from the following.

Mounted within the oscillating path of the thread take-
up spring 41 is a contact arm 43 or the like secured to
the head 6 of the machine by means of a screw 44, Fig.
2. The contact 43 which may be of any suitable shape
is electrically insulated from the metal parts of the ma-
chine, the lafter serving as a return connecticn of the
electric circuit. The end 42 of the take-up spring 41
connected to the metal parts of the machine, is urged
against and engages the contact 43 in the nonoperative or
relaxed condition of the thread, that is, including the con-
dition of thread failure or breakage.

An electric conductor 45 connects the contact 43 with
a normally open switch 46 supported by the base 2. The
switch 46 is automatically closed by an arm 48, secured
to the stop lever 33 by means of fastening screws 47, upon
starting of the machine by the operation of the control
lever 46. A pull rod 49 is connected to the pressure
plate 31 by a link joint, said rod being, in turn, articulated
to the armature 8¢ of an electromagnet or solenoid 51
secured to the underside of the table top 1. The table
top has an opening 52 to afford free passage of the
armature 59.

Fig. 3 shows the electric wiring diagram of the system
disclosed. The terminals 53 and 534 of a suitable power
source, such as an A. C. power line or house lighting
circuit, are connected through leads 55 and 56 to a
bridge rectifier comprising four rectifying elements, such
as dry or contact rectifiers, connected in conventional
manner. The output leads 58 and 59 of the rectifier
supply direct current for the operation of the electro-
magnet 51. The power terminals 53 and 54 are further-
more connected through a pair of leads 60 and 61 to the
primary winding of a step-down transformer 62, the out-
put leads 63 and 64 of said transformer serving tc supply
a suitable voltage for the operation of a relay 69 to be
described hereafter.

Lead 64 is connected through a rectifier 65 to ground
cr the metal parts of the machine serving as a return cir-
cuit, while lead 63 is connected through a variable re-
sistor 66 to one terminal 67 of the winding 68 of the re-
lay 6%. Shunted across the terminals 67 and 70 of the
relay winding is an electrical capacitor 71, while a lead
72 connects the relay terminal 70 with one terminal of
the switch 46. The other terminal of the switch is con-
nected to the contact 43 of the interrupter through a lead
45, the cooperating contact 41 being connected to ground
or the metal mass to complete the electrical circuit.

Contacts 41 and 43 form the periodic interrupter con-
trolled by the thread tenmsion, in the manner described
hereinbefore. The relay 69 has a first pair of operating
contacts 73 and 74, and a second pair of contacts 75 and
76, respectively. The relay terminal 67 is connected
through a lead 77 to the contact 73, the cooperating
contact 74 being connected by way of a variable resistor
78 and lead 72 to the other relay terminal 70.

The electromagnet 51 is connected to the output lead
58 of the rectifier 57, on the one hand, and to the output
lead 59, on the othéer hand, through a lead 80 and by
way of the relay contacts 75 and 76. The latter are
shunted by a series network comprising a resistor 81 and
capacitor 82 to minimize or prevent arcing or sparking
of the contacts, in a manner well known. The electrical
control device, except for the switch 46 attached to the
machine and the contact or interrupting devices 41 and
43, is advantageously mounted in a housing 84 supported
by the frame 83 of the sewing machine.

In a device of the type described, the monitoring of
the thread and stopping of the operation of the machine
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will be further understood from the following. In the
nonoperative or standstill condition of the machine, the
switch 46 is in the open position as shown in Fig. 3, it
being released by the arm 48 by the start-stop lever 33.
The control circuit of the relay 69 is therefore inter-
rupted, whereby the take-up spring 41, in case of loose
thread, engages with its end 42 the contact arm 43. If
the machine is now started by the operation of the start-
ing lever 33, the switch 46 is closed and the relay cir-
cuit is now subject to the action of the operation of the
periodic coniact device 41, 43. The latter causes an
opening and closing of the circuit in the rhythm of the
stitching operations, thus setting up a series of current
pulses in the manner described and understood from the
foregoing. Operation of the relay 69 is prevented, how-
ever, by the delay of the current pulses by the delaying
network comprised of the series resistor 66 and parallel
capacitor 71. This delay network is so designed and/or
adjusted by the control of the resistor 66 to have a time
constant or electric delay time at least equal to a pulse
duration, whereby to prevent a current flow through and
energization of the relay winding 68 under normal oper-
ating conditions of the machine.

In the event of a thread failure or breakage, on the
other hand, the interrupter or contact device remains
closed, since the spring 42 continuously engages the con-
tact 43, whereby to cause an operation-of relay 69 and
to close its contacts 73, 74 and 75, 76 respectively. The
electromagnet 51 is thus energized and operates the con-
trol lever 23 for the first time, whereby fo reduce the
operating speed in substantially the same manner as
described. Immediately thereafter, the electromagnet 51
is again deenergized as a result of the closing of the addi-
tional .relay contacts 73 and 74 shunting the winding 68
through the resistor 78, thereby causing a release of the
relay armature. The time of release of the relay 69 may
be controlled by the adjustment of resistor 78.

After release of the relay 69, the latter is energized a
second time, thus causing energization of the magnet 51
followed by a repeated operation of the control lever 23
and complete stopping of the machine, in substantially
the same manner as described and understood from the
foregoing. Switch 46 is then again opened and the sys-
tem restored to iis initial operating condition.

Looked at from another angle, the resistor 66 and
capacitor 71 form a low-pass filter having a cut-off fre-
quency below the operating or interrupting frequency
of the switch 41, whereby to prevent any appreciable
current flow through the relay winding 68 under normal
overating conditions. Upon failure of the thread, the
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interrupting frequency becomes zero, that is, the current

changes from A. C. to D. C., resulting in reduced im-
pedance or increased current flow sufficient to energize
the relay 68.

In place of an electric delay of the response of the re-
lay or equivalent release element, mechanical delay
means may be provided, such as in the form of suitable
damping devices retarding the movement of the relay
armature. )

While, in the foregoing, the automatic stop device of
the invention has been described in connection with a
step-by-step speed reduction, that is, first from full speed
to intermediate speed and then from intermediate speed
to zero, by means of the special muitiple shifting device,
shown for illustration, it is understood that the machine
may be stopped directly by the solenoid or equivalent
electrical actuating device in a single step, such as by en-
ergizing a circuit breaker adapted to interrupt the motor
supply current, the special design and mode of operation
of the stopping device being immaterial as far as the in-
venticn is concerned,

The new control system, according to the inventiom,
is also suitable for use with multi-needle machines, in
which case the contacts 41 and 43 of all the needle heads
are connected in parallel, whereby the operation of the

G0
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machine will be automatically stopped upon’ failure or
breakage of any of the threads of the individual sewing
heads.

Furthermore, it will be evident that the invention ap-
plies with equal advantage to all kinds of sewing ma- -
chines having a periodic thread tension device, such as
embroidery machines, quilting machines and the like.

In the foregoing, the invention has been described with
reference to a specific illustrative device. It will be
evident however, that modifications and variations, as
well as the substitution of equivalent parts or elements
for those shown herein for illustration, may be made
without departing from the spirit and scope of the in-
vention as set forth in the appended plans. The specifi-
cation and drawings are accordingly to be regarded in an
illustrative rather than in a limiting sense.

I claim:

1. In an automatic stop device for sewing machines
and the like, an oscillatable element controlled by peri-
odic thread tension during the operation of the machine,
an electric circuit including a source of current and in-
terrupting contact means normally urged to closed posi-
tion and controlled by said element, to periodically open
and close said circuit and to produce a series of current
pulses at the oscillating rhythm of said element, current
responsive means controlled by said circuit to stop the
operation of said machine, and electric time delay means
in said circuit to retard said current pulses by time
periods, to prevent energization of said current respon-
sive means during operation of said element.

2. In an automatic stop device for sewing machines
and the like, an oscillatable element controlled by peri-
odic thread tension during the operation of the machine,
an electric circuit including a source of direct current and
a pair of interrupting contacts normally urged to closed
position and controlled by said element, whereby to peri-
odically open and close said circuit and to produce a
series of current pulses at the oscillating rhythm of said
element, current responsive means controlled by said cir-
cuit to stop the operation of said machine, and electric
time delay means in said circuit to retard said current
pulses by time periods at least equal to a current pulse
duration, to prevent energization of said current respon-
sive means during operation of said element.

3. In an automatic stop device of the type claimed in
claim 2, said delay means consisting of an electric time
delay network connected between said source and said
current responsive means.

4. In an automatic stop device as claimed in claim 2,
said time delay means consisting of a network compris-
ing a series resistor and parallel capacitor connected be-
tween said source and said current responsive means.

5. In an automatic stop device for sewing machines
and the like having an oscillatable element controlled by
periodic thread tension variations during successive stitch-
ing operations, an electric control circuit including a
source of current and a pair of interrupting contacts nor-
mally urged to closed position and controlled by said
element, to periodically open and close said circhit and
to produce a series of current pulses at the oscillating
rhythm of said element, an electromagnetic relay having
a winding inserted in said circuit, a time delay network
connected between said source and said relay, to retard

~ said current pulses by a time period at least equal to a

current pulse duration, to prevent a response of said
relay during normal operation of said machine and to
cause energization thereof upon cessation of the oscil-
lation of said element due to thread failure, and means
controlled by said relay to stop the operation of said
machine.

6. In an automatic stop device as claimed in claim 5,
wherein said time delay network is comprised of a re-
sistor in series with and a capacitor shunted across said
relay winding.

7. In an automatic stop device as claimed in claim 5,
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wherein said last mentioned means is of the type operable
in successive steps to first reduce the speed of and there-
after to fully stop said machine, means to control said last
means by said relay, and further means to deenergize said
relay upon lapse of a predetermined time period upon re-
sponse thereof, to consecutively operate said stopping
means by said relay, thereby to fully stop said machine in
the event of thread failure.

8. In an automatic stop device as claimed in claim 5,
wherein said last mentioned means is of the type operable
in successive steps, to first reduce the speed cf and there-
after to fully stop said machine, said relay having a first
pair of contacts and a second pair of contacts being not-
mally open and closed upon excitation of said winding,
means including said first pair of contacts to control said
last mentioned means by said relay, and a resistor in series
with said second pair of contacts and shunted across said
relay winding, to deenergize said relay upon lapse of a
predetermined time period upon response thereof, whereby
to consecutively operate and-stopping means by said relay,
to fully stop said machine in the event of thread failure.

9. In an automatic stop device for sewing machines and
the like having a thread tension device and an oscillatable
thread take-up spring controlled by the periodic thread
tension during successive stitching cycles of said machine,
an insulated contact cooperating with said spring to pro-
vide a periodic interrupter, said spring normally urged into
closed position with said contact, an electrical circuit in-
cluding said interrupter, a source of current and a relay,
to produce a pulsed current in said circuit during normal
operation of said machine, an electric time delay network
connected between said source and said relay to retard said
current pulses normally to prevent a response of said relay
during oscillation of said take-up spring and to cause en-
ergization of said relay upon cessation of the spring oscil-
lations due to thread failure, and stopping means con-
trolled by said relay to stop the operation of said ma-
chine. :

10. In an automatic stop device as claimed in claim 8,
wherein said time delay network is comprised of a re-
sistor in series with a capacitor in shunt relation with
said relay.

11. In an automatic stop device as claimed in claim 8,
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wherein said last means is of the type operable in suc-
cessive .steps to first reduce the speed of and to thereafter
fully stop said machine, means to control said last means
by said relay, and further means to deenergize said relay
upon lapse of a predetermined time period upon response
thereof, to step-by-step operate said stopping means upon
the occurrence of a thread failure.

12, In a motor driven sewing and the like machine
having means to periodically tension the thread during a
predetermined phase of successive stitching cycles, a
switch normally urged to closed position and arranged to
be periodically opened in synchronism with the tension-
ing of said thread, electrical stop-motion means for said
machine, an electrical circuit including a source of cur-
rent, a relay to operate said stop-motion means and said
switch, to produce a series of current pulses in said circuit
at the rhythm of the stitching cycles during normal opera-
tion of the machine, and electric time delay means in
said circuit, to retard said current pulses by predeter-
mined time periods, to prevent energization of said relay
during normal operation of said machine.

13. In a motor driven sewing and the like machine
having means to periodically tension the thread during
a predetermined phase of successive stitching cycles, a
switch normally urged to closed position and arranged to
be periodically opened in synchronism with the tension-
ing of said thread, electrical stop-motion means for said
machine, an electric circuit including a source of direct
current, a relay to operate said stop-moticn means and
said -switch, to produce a series of current pulses at the
rhythm of the stitching cycles during the normal opera-
tion of the machine, and a series-resistance and parallel-
capacitor network connected between said source and
relay, to prevent energization of said relay during normal
operation of said machine.
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