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ABSTRACT OF THE DISCLOSURE

A cyclic sewing machine in which the machine actuat-
ing and shut-off mechanism and the presser foot control
mechanism are so arranged that after the presser foot has
been lowered to its predetermined operative position for
holding down the material to be sewn, the machine is ac-
tuated and after a desired seam has been formed the ma-
chine automatically stops and then the presser foot is
raised to the initial inoperative position and in response
to the upward movement of the presser foot the thread
cut-off blade is actuated to cut the thread off.

BACKGROUND OF THE INVENTION

In a conventional cyclic sewing machine, generally two
separate manually operated pedals are provided and one
of the pedals is adapted to actuate a mechanism which
in turn actuates the machine and raises the needle to a
predetermined upper inoperative position to set the same
in said position (the mechanism will be referred to as
“shut-off” mechanism herein) while the other pedal is
adapted to actuate a mechanism which in turn moves the
presser foot upwardly and downwardly independently of
the shut-off mechanism. The operation of the shut-off
mechanism and the presser foot control mechanism should
be repeated each time a cycle of the sewing operation is
performed for each seam to be formed in the material
to be sewn and accordingly, when it is desired or necessary
to form a number of seams in the material successively,
the operator has to respect operation of both the mecha-
nisms the corresponding number of times requiring con-
siderable labor and the operator becomes fatigued quickly
resulting in a lowered operation efficiency. Furthermore,
the operation of the shut-off mechanism and presser foot
control mechanism in a predetermined timed relation re-
quires skilled operators. In addition, after a cycle of th+
sewing operation, when the needle is not set in the pre
determined upper inoperative position due to trouble ix
the shut-off mechanism and remains in position in the
material or stops halfway between the predetermined up-
per and lower limits of its movement, if the operator
raises the presser foot carelessly, the thread cut-off blade,
which is adapted to operate in response to the upward
movement of the presser foot, may strike against and
break or damage the needle.

Another conventional cyclic sewing machine includes
manually operated switches, relays operated by some of the
switches, further switches actuated by the relays, switches
for actuating and stopping the machine, two magnets oper-
ative in response to the closing and opening of all the
switches and relays, two shafts adapted to intermittently
rotate in response to the energizing and deenergizing of
the magnets and in which the two shafts are rotated in
such a timed relation that one of the shafts first lowers
the presser foot to an intermediate position between the
predetermined upper and lower limits of its movement
and then after the machine has been precisely positioned
relative to the material to be sewn, further lowers the
pressure foot to the predetermined lower limit or material
holding-down position, whereupon the machine is actu-
ated. After a cycle of operation has been completed the
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machine is stopped and at the same time the presser foot is
returned to the predetermined upper limit position. How-
ever, in such a conventional cyclic sewing machine, in
order to ascertain whether or not the pressure foot is in
a correct position with respect to a portion of the ma-
terial where a seam is formed the presser foot has to be
temporarily suspended midway between the predetermined
upper and lower limits of its movement above the portion
of the material and accordingly, it is not easy to pre-
cisely align the presser foot with the portion of the ma-
terial, If the presser foot is directly lowered to the lower
limit or material holding-down position in order to align
the presser foot with the portion of the material, since
the machine is adapted to be actuated as soon as the
presser foot has been lowered to the material holding
position, it is difficult to align the presser foot with the
portion of the material. Since the switches are so arranged
that they raise the presser foot to the predetermined upper
limit as soon as a seam has been formed in the material
portion, if the thread breaks during the time the seam
is being formed, the particular cycle of operation will
finish without forming a complete seam and the presser
foot is raised to the upper limit position. In this case the
material will be dislocated and accordingly, a complete
seam or a length of continuously stitched seam cannot be
obtained.

SUMMARY OF THE INVENTION

The present invention relates to a novel cyclic sewing
machine suitable for forming button holes and like opera-
tions, and more particularly to the control mechanism for
such a sewing machine whereby the machine actuating
and shut-off mechanism and the presser foot control
mechanism are operated in such a timed relation that after
the presser foot has been positively lowered to a correct
position on the material where a seam is to be formed
during a cycle of operation by the sewing machine, the
needle is actuated to perform the cycle of operation, and
after a predetermined number of stitches for forming a
seam have been made in the material the needle and ac-
cordingly, the machine automatically stops its operation
whereupon the presser foot is raised to its predetermined
upper inoperative or ready-for-operation position and in
response to the upward movement of the presser foot the
thread cut-off blade is actuated to cut the thread off.

The present invention improves the above-mentioned
conventional cyclic sewing machine by eliminating the
disadvantages inherent in this type of sewing machine.
According to the present invention, crank mechanisms are
respectively provided on two shafts which are adapted to
intermittently rotate through spring clutches in response
to the energizing and deenergizing of magnetic devices.
The crank mechanisms are respectively connected to the
machine shut-off mechanism and the presser foot control
mechanism, said magnetic devices being adapted to be
energized and deenergized in response to the closing and
opening of pedal-actuated switches, as well as switches
operative in response to the rotational movement of the
shaft associated with said presser foot control mechanism
and switches or relays associated with said machine shut-
off mechanism, whereby the presser foot can be moved
between the lowered operative position and the upper
raised ready-for-operation position. When tripped, the
shut-off mechanism can actnate the machine to perform
a cycle of operation. The presser foot is adapted to be
held in said raised ready-for-operation position when the
sewing machine needle is held in a predetermined raised
inoperative position above the material to be sewn after
a cycle of operation by the machine.

One object of the present invention is to provide
a novel sewing machine which can effectively eliminate
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the defects inherent in the prior art cyclic sewing
machines as described above.

Another object of the present invention is to provide
a novel cyclic sewing machine in which when manually
operated, the foot pedal operates switches associated with
the shut-off mechanism and the presser foot control
mechanism whereby the presser foot is lowered to its
predetermined material holding-down position and im-
mediately after the presser foot has been lowered to the
holding-down-position the machine is actuated.

A further object of the present invention is to provide
a novel sewing machine in which the presser foot can be
easily and precisely aligned with a portion of the material
where a seam is to be formed.

A still further object of the present invention is to
provide a novel cyclic sewing machine which does not
require skilled personnel for operating the machine,

The above and other objects and advantages of the
present invention will be more readily apparent to those
skilled in the art from the following description when read
in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front elevational view of a preferred form
of a control mechanism for a cyclic sewing machine ac-
cording to the present invention with portion broken
away and the machine table thereof shown in section;

FIG. 2 is an end elevational view as seen substantially
in the direction of II—II of FIG. 1;

FIG. 3 is a bottom plan view of said control mechanism
for a cyclic sewing machine shown in FIG. 1;

FIG. 4 is a fragmentary cross-sectional view taken
substantially along the line VI-IV’ or IV'-IV’” of
FIG. 3 showing the spring clutch mechanism associated
with the presser foot drive shaft or the needle actuating
shaft;

FIG. 5 is an exploded perspective view of the spring
clutch mechanism shown in FIG. 4;

FIG. 6 is a fragmentary cross-sectional view taken sub-
stantially along the line VI-VI’ of FIG. 3;

FIG. 7 is a fragmentary cross-sectional view taken sub-
stantially along the line VII-VIY' of FIG. 3;

FIGS. 8 and 9 are schematic views illustrating the re-
lationship between the presser foot support and drive
shaft and the associated spring clutch mechanism and
showing them in different operative positions, respectively;

FIG. 10 is a schematic view illustrating the relationship
between the needle actuating shaft and the associated
spring clutch mechanism; and

FIG. 11 is a circuit diagram of the coatrol mechanism
of said cyclic sewing machine.

The control mechanism of the present invention is par-
ticularly adapted to be used with a cyclic sewing machine
of the type disclosed in U.S. Patent 2,721,526 to Ivanko,
to which reference is made for details of the sewing ma-
chine per se.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the accompanying drawings and more
particularly to FIGS. 1 through 3 thereof in which a pre-
ferred embodiment of the present invention is illustrated,
the control mechanism body 2 for the novel cyclic sew-
ing machine is secured by means of set screws 3 to the
underside of the machine table 1 on which the sewing ma-
chine (not shown) is mounted in the known manner. The
control mechanism body 2 includes four pairs of bearings
4 and 4’, 5 and 5, 6 and 6’ and 7 and 7’, the two bear-
ings in each pair being laterally spaced from each other.
The control mechanism body 2 further includes individual
bearings 8 and 9.

The first pair of bearings 4 and 4’ rotatably support a
prime mover shaft 12 at the opposite ends of the shaft
and the shaft has a pulley 10 secured ai one extreme
end thereof adjacent to the bearing 4’, A worm 11 is fix-
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edly mounted on the prime mover shaft 12 at a point be-
tween the opposite ends of the shaft. The pulley 10 is
adapted to transmit continuous rotational movement from
a suitable conventional prime mover (not shown) through
a conventional transmission means such as an endless belt
(not shown) to the shaft 12,

The second pair of bearings 5 and 5’ rotatably support
intermediate shaft 15 at the opposite ends thereof and
the axis of the intermediate shaft 15 lies above and inter-
sects at right angles with the axis of the prime mover
shaft 12. The intermediate shaft 15 has a worm gear 13
and a screw gear 14 at spaced intervals therealong and se-
cured thereto between the opposite ends of the shaft and
the worm gear 13 meshes with the worm 11 on the prime
mover shaft 12.

The fourth pair of bearings 7 and 7’ rotatably support
a presser foot drive shaft 16 at the opposite ends of the
shaft and the presser foot drive shaft extends in the same
plane and parallel to the intermediate shaft 15, The presser
foot drive shaft 16 has a crank 18 secured to one extreme
end thereof adjacent to the bearing 7, the crank 18 being
provided with a outwardly projecting crank pin 17, and
laterally spaced switch cams 19 and 20 are secured to
the shaft 16 between the opposite ends thereof. The presser
foot drive shaft 16 further has a spring clutch mechanism
21 secured thereto at a position laterally spaced from the
switch cam 19. The construction and operation of the
clutch mechanism will be described in detail hereinafter,
A helical gear 22 is mounted on the presser foot drive
shaft 16 for free rotational movement thereon. The heli-
cal gear 22 constitutes part of the spring clutch mech-
anism 21 and meshes with the screw gear 14 on the inter-
imediate shaft 15.

The individual bearing 8 supports a presser foot drive
plate 23 in such a manner that the plate can pivot about
a pivot pin 24. The drive plate 23 is provided with an
elongated slot 27 into which the crank pin 17 on the crank
18 associated with the shaft 16 extends and the crank pin
17 is slidable along the walls of the slot. As shown in
FIG. 2, the lower end of a chain 26 is attached to the
left end of the presser foot drive plate 23, the upper end
of the chain 26 being connected to the presser foot operat-
ing mechanism (not shown) of the sewing machine. Chain
26 corresponds to chain 17 in said Patent 2,721,526. The
lower end of a spring 28 is anchored to the right end
of the presser bar drive plate 23 (FIG. 2), the upper end
of the spring 28 being suitably anchored to the control
mechanism body 2. The strength of the spring 28 is suffi-
cient to counterbalance the force of the spring (not shown)
of the presser foot mechanism for holding down material
to be sewn by the sewing machine. When the crank pin 17
is in the raised position as shown in FIG. 2, the presser
foot (not shown) is in its predetermined lowered opera-
tive or material holding-down position and when the
crank pin 17 is in the lowered position, the presser foot
is in its predetermined raised inoperative or ready-for-
operation position,

The third pair of bearings 6 and 6’ rotatably support a
needle actuating shaft 29 the axis of which extends above
and parallel to the axis of the prime mover shaft 12 and
lies above and intersects at right angles with the axis of
the intermediate and presser foot shafts 15 and 16, re-
spectively. The needle actuating shaft 29 has a crank 31
secured to one extreme end thereof adjacent to the bear-
ing 6, the crank 31 being provided with an outwardly ex-
tending crank pin 30, and a second spring clutch mecha-
nism 32 is fixedly mounted on the needle actuating shaft
29 between the opposite ends thereof. A screw gear 33
which meshes with the screw gear 14 on the intermediate
shaft 15 is mounted on the needle actuating shaft 29 for
rotational movement thereon. The screw gear 33 consti-
tutes part of the associated clutch mechanism 32.

The other individual bearing 9 pivotally supports a
needle actuating plate 34 substantially in the center there-
of by means of a stepped screw 35 which serves as the
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fulcrum of the plate. The needle actuating plate 34 is
bifurcated at one end as shown at reference numeral 36
(FIG. 1) into which bifurcation the crank pin 30 on the
crank 31 associated with the shaft 29 extends for slidable
movement between the prongs of the bifurcated end. The
other end of the needle actuating plate 34 has the lower
end of a chain 66, which is similar to the chain 26 of the
presser foot drive plate 23, secured thereto and the upper
end of the chain 66 is connected to the shut-off mecha-
nism (not shown) of the sewing machine. Chain 66 cor-
responds to chain 64 in said Patent 2,721,526. When the
crank pin 30 is moved to the upper position as a result of
rotational movement of the crank 31 on which the pin is
mounted, the needle and accordingly, the sewing machine
is actuated for a cycle of sewing operation.

The above-mentioned spring clutch mechanisms 21 and
32 mounted on the presser foot drive shaft 16 and needle
actuating shaft 29, respectively, are substantially identical
with each other in construction except for one portion
thereof, and accordingly, the construction and operation
of only the spring clutch mechanism 21 will be described
in detail with reference to FIGS. 4, 5 and 6 and the por-
tion of the other spring clutch mechanism 32 different
from the corresponding portion of the spring clutch
mechanism 21 will be described with reference to FIG. 7.

Referring now to FIGS. 4, 5 and 6, the helical gear 22
freely rotatably mcunted on the presser foot drive shaft
16 constitutes part of the spring clutch mechanism 21.

The helical gear 22 is provided at one end thereof with

successively smaller diameter portions 37 and 38 so as to
have a stepped configuration and an abutment member
43 having the same inner diameter as that of the gear 22
is fixedly mounted on the shaft 16 by means of a trans-
verse pin 44.

The abutment member 43 is also provided at the end
adjacent to the stepped end of the gear 22 with succes-
sively smaller diameter portions 39 and 40 having the
same inner and outer diameters as the reduced diameter
portions 38 and 37, respectively, so as to form a member
with a stepped configuration. The abutment member 43
has two integral pawls 41 and 42 at two angularly spaced
points on the periphery thereof and the pawls are directed
in diametrically opposite directions to each other.

A split adjusting member 47 having an annular inner
portion 48 is releasably mounted on the reduced diameter
portion 40 by means of the inner portion 48 which has
the same inner diameter as the outer diameter of the re-
duced diameter portion 40 of the abutment member 43.
The adjusting member is further provided with a reduced
diameter portion or boss 45 and opening 46 which is ra-
dially aligned with the axis of the member. A screw 49
extends transversely of the opening 46 so as to adjustably
secure the adjusting member 47 against the reduced di-
ameter portion 40 of the abutment member 43.

A clutch member 52 is loosely mounted around the
reduced diameter portion 37 of the helical gear 22 and
the reduced diameter portion 45 of the adjusting member
47 and has two angularly spaced pawls 50 and 51 on its
periphery. The orientation of the pawls 50 and 51 is dia-
metrically opposite to that of the pawls 41 and 42 on the
abutment member 43 and these pawls 50 and 51 also di-
rect in diametrically opposite directions to each other.
However, the angular displacement between the pawls
50 and 51 is the same as that between the pawls 41 and
42. The clutch member 52 has an axial bore 53 whose in-
ner diameter is larger than the outer diameter of the ad-
jacent reduced diameter portions 38 and 39 of the helical
gear 22 and abutment member 43 and accordingly, the
axial bore 53 and the reduced diameter portions 38 and
39 define an annular space 54 therebetween. The inner
periphery of the axial bore 53 is provided with a pin 55
which extends radialy toward the axis of the annular
space 54.

A spring 57 in the form of a coiled flat spring steel strip
is loosely disposed in the annular space 54 with one end
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56 thereof bent radially and outwardly into and anchored
in the opening 46 of the adjusting member 47 and the free
end of the spring is adapted to abut against the pin 55 of
the clutch member 52.

As shown in FIG. 6, the spring clutch mechanism 21
is adapted to cooperate with a detent piece 58 which is
pivoted to the frame (not shown) of the clutch mecha-
nism in a known manner and the detent piece is adapted
to abut against either one of the two pawls 41 and 42 on
the abutment member 43 so that the abutment member is
allowed to intermittently rotate in the direction of the
arrow or counterclockwise direction, but is prevented
from rotating in the clock-wise direction as seen in FIG. 6.

The spring clutch mechanism 21 is further adapted to
cooperate with a magnetic device 59 which has an arma-
ture 69 adapted to engage either one of the pawls 50 and
51 on the clutch member 52. The magnetic device is so
designed that when the device in its deenergized position
its armature 60 is caused to engage one of the pawls 50
and 51 so as to prevent the clutch member 52 fiom rotat-
ing in the direction of the arrow as seen in FIG. 6, but
when the device is in its energized position its armature
60 is caused to disengage from the engaged pawl 50 so as
to allow the clutch to rotate in the direction of the arrow.
The armature 60 of the magnetic device 59 is normally
urged against either one of the pawls 56 and 51 on the
clutch member 52 by means of a spring 61 having a
strength less than the attractive force of the device 59
and the other end of the spring is suitably anchored to a
conventional anchoring means (not shown).

As mentioned above, the spring clutch mechanism 32
is substantially the same as the first spring clutch mecha-
nism 21 except that the abutment member 43 is provided
provided with only one pawl which is shown at reference
41 in FIG. 7, instead of two pawls as in the case of the
clutch mechanism 21 and the clutch member 52 is also
provided withonly one pawl which is shown at reference
numeral 50’ instead of two pawls as in the case of ths
clutch mechanism 21. The orientation of the abutment
member pawl 41’ is the same as that of the corresponding
pawl 41 on the abutment member 43 while the orientation
of the pawl 50’ is also the same as that of the correspond-
ing pawl 50 on the clutch member 52. The other parts and
arrangement of the second spring clutch mechanism 32
are identical with those of the spring clutch mechanism
21 and the corresponding parts of the secord spring
clutch mechanism are indicated with the same reference
numerals with primes added thereto in FIG. 7.

The positions and orientations of the pawls on the abut-
ment member 43 and clutch member 52 for the presser
foot drive shaft 16 are as shown in FIG. 6, and when the
pawl 50 on the clutch member 52 is in engagement with
the armature 60 of the magnetic device 59, the pawl 41
on the abutment member 43 is also in engagement with
the detent piece 58 and under these conditions the position
of the crank pin 17 on the crank 18 associated with the
presser foot drive shaft 16 is as shown with the circular
broken line in FIG. 8 in which the presser foot (not
shown) is in its predetermined lowered operative position
for holding down the material to be sewn by the sewing
machine (not-shown).

When the pawl 51 on the cluich member 52 is in en-
gagement with the armature 60, the pawl 42 on the abut-
ment member 43 is also in engagement with the detent
piece 58 and under these conditions the position of the
crank pin 17 on the crank 18 is as shown with the circular
broken line in FIG. 9 in which the presser foot is in its
predetermined upper inoperative position or ready-for-
operation position. )

The positions and orientations of the pawls on the
abutment member 43’ and clutch member 52’ associated
with the needle actuating shaft 29 are as shown in FIG. 7,
and when the sole pawl 50’ on the clutch member 52’ is
in engagement with the armature 60’ of the magnetic
device 59’, the sole pawl 41’ on the abutment member 43’
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is also in engagement with the detent piece 58’, and under
these conditions, the position of the crank pin 30 on the
crank 31 associated with the needle actuating shaft 29
is as shown with the circular broken line in FIG. 10 in
which the shut-off mechanism is not yet tripped, but there-
after when the crank 31 and accordingly, the crank pin 30
is moved to the predetermined raised position as the
shaft 29 rotates, the shut-off mechanism is tripped to per-
mit the needle and accordingly, the sewing machine to
begin operation.

As shown in FIG. 3, switches 62 and 63 are provided
s0 as to cooperate with and to be actuated by the switch
cams 19 and 20, respectively and the cams are adapted to
alternately actuate the respectively associated switches as
the presser foot drive shaft rotates. The relationship be-
tween the switch cams 19, 20 and the associated switches
is so designed that when the presser foot (not shown) is
in its predetermined lowered operative position for hold-
ing down the material to be sewn and the presser foot
drive shaft 16 and associated parts are as shown in FIG.
8, the cam 19 closes the associated switch 62 while the
cam 20 opens the associated switch 63. On the other
hand, when the presser foot is in its predetermined raised
inoperative or ready-for-operation position and the
presser foot drive shaft 16 and associated parts are as
shown in FIG. 9, the cam 19 opens the associated switch
62 while the cam 20 closes the switch 63.

FIG. 11 shows the electric circuit for the control
mechanism of the novel cyclic sewing machine and in
this circuit, a switch 64 is provided which is associated
with the shut-off mechanism, such as described in said
Patent 2,721,526, which is adapted to actuate the sewing
machine when the shut-off mechanism is tripped and to
hold the needle in its predetermined raised inoperative
position when the shut-off mechanism is actuated.

The switch 64 is so designed that when the needle is
positively held in its predetermined inoperative raised po-
sition, the switch is closed, but as soon as the sewing
machine is actuated for sewing operation, the switch 64
is opened and maintained in its open state during the
sewing operation of the machine. Switch 64 can be actu-
ated by arm 38 shown in said Patent 2,721,526 to be
closed when the arm 38 is the position of FIG. 3 of the
patent and the sewing machine is running, and open when
the arm 38 is in the FIG. 5 position of the patent, and
the sewing machine is stopped.

The switches 62 and 63 are alternately closed and
opened by the respective cams 19 and 20 on the presser
foot drive shaft 16, in the manner as mentioned above.

The magnetic device 59 is associated with the spring
cluich mechanism 21 on the presser foot drive shaft
16 as shown in FIG. 6 and the other magnetic device 59
is associated with the spring clutch mechanism 32 on the
needle actuating shaft 29 as shown in FIG. 7.

Switches P1, P2 and P3 are provided in the circuit and
adapted to be closed and opened by manipulation of the
mamual foot pedal of the sewing machine. The switches
P2 and P3 are so mechanically interlocked that when one
of the two switches is closed or opened the other switch
is opened or closed, respectively, and the switches P1 and
P2 are also interlocked in the same manner as in the case
of the switches P2 and P3. The switches P1, P2 and P3
may be sequentially manipulated in the order mentioned,
for example by fully depressing the foot pedal, or only
the switch P1 may be manipulated independently of the
other two switches, for example by partially depressing
the foot pedal.

Relays R1 and R2 are also provided in the circuit and
when these relays are energized or deenergized a plurality
of switches R1-1 and R1-2 and R2-1, R2-2, R2-3 and
R2-4, respectively, are closed or opened accordingly.

When the refays T1 and R2 are deenergized the switches
assume the positions shown in the solid lines, respectively,
in FIG. 11 and when the two relays R1 and R2 are en-
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ergized their associated switches assume the positions
shown with the broken lines in the same figure.

Reference numeral 65 designates a conventional lamp
which is lighted up or out by a switch P4. The switch P4
is closed only when the automatic thread breakage detec-
tion device (not shown) has detected a thread breakage
and the closed switch P4 lights up the lamp 65 to indicate
to the operator the necessity for interrupting the opera-
tion of the sewing machine.

The solid line position of the various switches in the
circuit of FIG. 11 show the conditions in which the sew-
ing machine is not operated, the presser foot is lowered
to its predetermined operative position for holding down
the material to be sewn, the switches P1 and P2 are not
actuated by the foot pedal and no current is flowing
through the circuit.

In operation, when the prime mover (not shown) is
energized, continuous rotational movement is transmitted
from the mover through the conventional transmission
means (not shown) to the pulley 10 to rotate the pulley
is the direction of the arrow in FIG. 1 and the rotation
of the pulley 10 in turn continuously rotates the prime
mover shaft 12 on which the pulley is fixedly mounted in
the same direction.

As the shaft 12 rotates the worm 11 fixedly mounted
on the shaft is rotated and the worm in turn rotates the
intermediate shaft 15 and the screw gear 14 on the shaft
by virtue of meshing engagement between the worm 11
and screw gear 14 fixedly mounted on the intermediate
shaft in the counter-clockwise direction as seen in FIG.
2. In this case, the helical gear 22 meshing with the screw
gear 14 and constituting part of the spring clutch mecha-
nism 21 rotates about the presser foot drive shaft 16 and
the screw gear 33 meshing with the gear 14 and constitut-
ing part of the spring clutch mechanism 32 also rotates
about the needle actuating shaft 29.

The rotational direction of the helical gear 22 is counter-
clockwise as seen in FIG. 6 and the reduced diameter
portion 38 integral with the gear also rotates in the same
direction as the gear 22, but when the magnetic device 59
is not energized its armature 60 abuts against the pawl
50 or 51 on the clutch member 52 and the free end of
the spring 57 abuts against the inwardly projecting pin
55 so that the spring can be prevented from following
the rotating helical gear 22, and accordingly, the helical
gear 22 is allowed to rotate about the shaft 16 independ-
ently of the clutch member 52 and abutment member 43.

When the magnetic device 59 is energized to mag-
nectically attract the armature 60 so as to disengage the
pawl from the associated pawl on the clutch member
52, the clutch member will be permitted to rotate in the
counterclockwise direction as seen in FIG. 6 and as a
result, the pin 55 releases the free end of the spring 57.
In this case, due to frictional contact between the re-
duced diameter portion 38 of the continuously rotating
helical gear 22 and the inner periphery of the spring 57
the spring is caused to be firmly wound on the outer
periphery of the helical gear 22 and of the reduced diam-
eter portion 39 of the abutment member 43 (see FIG. 4)
so as to be firmly engaged with the reduced diameter por-
tions. Accordingly, the rotational movement of the heli-
cal gear 22 causes rotation of the presser foot drive shaft
16 which is secured to the abutment member 43 by means
of the pin 44.

On the other hand, when the magnetic device 59 is
deenergized the armature 60 thereof is urged toward the
associated pawl on the clutch member 52 to resume its
engagement with the clutch member 52 by the force of the
spring 61 having the lower end thereof secured to the
armature whereupon the pin 55 is held in the predeter-
mined position so as to be engaged by the free end of
the spring 57 whereby the spring 57 is prevented from fol-
lowing the rotating helical gear 22. Therefore, the helical
gear 22 and the abutment member 43 which are now
connected to each other by the spring 57 will be separated
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from each other whereby the presser foot drive shaft
16 ceases to rotate and the helical gear 22 resumes inde-
pendent rotational movement about the now stationary
shaft 16,

As mentioned above, the spring clutch mechanism 32
on the needle actuating shaft 29 (FIG. 7) has the sub-
stantially same construction as that of the corresponding
mechanism 22 on the presser foot drive shaft 16 and the
operation of the mechanism 32 is substantially the same
as that of the first mechanism 21.

To describe the operation of the spring clutch mech-
anism 32 briefly, when the associated magnetic device 59’
is in its deenergized position and its armature 60’ is in
engagement with the sole pawl 50’ on the clutch member
52’ as shown in FIG. 7, the helical gear 33 is allowed to
rotate about the needle actuating shaft 29. On the other
hand, when the magnetic device 59’ is energized and the
associated armature 60’ is disengaged from the associated
pawl 50’ on the clutch member overcoming the force of
the spring 61’ secured to the armature, the helical gear
33 and the actuating shaft 29 will be caused to rotate in
unison in the counter-clockwise direction as seen in
FIG.7.

After a cycle of operation has been completed, the
magnetic device 59’ is again deenergized and its armature
60’ is urged to engage the pawl 50’ on the clutch mem-
ber 52’ by the force of the spring 61’ whereupon the
spring clutch mechanism 32 is tripped to cause the actuat-
ing shaft 29 to cease its rotation and to allow the helical
gear 33 to rotate freely about the shaft 29 again.

As the presser foot drive shaft 16 rotates in the clock-
wise direction as seen in FIG. 2, the crank 18 fixedly
mounted on the shaft 16 and having the crank pin 17
thereon rotates in the same direction. In this case, the
movement of the crank pin 17 between its predetermined
upper and lower limits controls the movement between
the upper inoperative position and lower operative posi-
tion of the presser foot (not shown) by means of the drive
plate 23 and chain 26 secured thereto.

As the needle actuatmg shaft 29 rotates in the clock-
wise direction as seen in FIG. 1, the crank 31 ﬁxedly
mounted on the shaft 29 and having the crank pin 30
thereon rotates in the same direction. In this case, the
movement of the crank pin 30 between its predetermined
upper and lower limits controls the movement of the
needle (not shown) between the upper inoperative posi-
tion and lower operative position by means of the actuat-
ing plate 34 and chain 66 secured thereto.

To describe the manner in which the novel cyclic sew-
ing machine is actually operated for a sewing 0perat1on
when the needle actuating shaft 29 and the crank pin 30
are in the positions as shown in FIG. 1, the cyclic sewing
machine is in its inoperative condition in which the presser
foot drive shaft 16 and the crank pin 17 assume the posi-
tions as shown in FIG. 2 with the presser foot lowered
on the material to be sewn and holding down the same
against the machine table. Under this condition, the sole
pawl 50’ on the clutch member 52’ associated with the
needle actuating shaft 29 is engaged by the armature 60’
of the magnetic device 59’ which is in the deenergized
state as shown in FIGS. 7 and 10. Also under this condi-
tion, the positions of the switch cams 19, 20 and the
clutch pawls 50 and 51 associated with the presser foot
drive shaft 12 are as shown in FIGS. 6 and 8 in which the
switch cam 19 closes the associated switch 62 while the
switch cam 20 opens the associated switch 63 and the pawl
50 is engaged by the armature 60 of the magnetic device
59 which is now in the deenergized state. The positions of
the various switches in the electric circuit under this con-
dition are indicated with the solid Ines.

When current is caused to flow through the electric cir-
cuit of FIG. 11, the current flows through the switch 64,
the relay switch R1-1, the switch 63, the relay switch
R2-1 and the switch P1 to energize the magnetic device
59 whereby the armature 60 associated with the magnetic
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device is disengaged from the pawl 50 on the clutch mem-
ber 52 whereupon the spring clutch mechanism 21 is op-
erated to rotate the associated presser foot drive shaft 16
in the clock-wise direction as seen in FIG. 2.

The shaft 16 continues to rotate about 150° until the
switch cam 19 on the shaft opens the switch 62 and the
switch cam 29 closes the switch 63 to the position indi-
cated with the broken line in the circuit of FIG. 11 where-
upon the circuit to the magnetic device 59 is broken off
to deenergize the device and to armature 60 engages the
pawl 51 on the clutch member 52, and then the shaft
16 ceases to rotate. According, when the shaft 16 has
completed its 150° rotation the crank pin 17 has moved
from the position of FIG. 8 to that of FIG. 9 and the
presser foot has been raised from the lower operative posi-
tion to the upper inoperative or ready-for-operation posi-
tion. Under this condition, the switches 62 and 63 have
been moved to the positions indicated with the broken
lines in FIG. 11.

With the presser foot held in the raised position as
mentioned just above, the material to be sewn is placed
on the machine table below the presser foot and there-
after the switch P1 is depressed to the broken line posi-
tion to close the switch whereupon current flows through

5 the switch 64, the relay switch R1-1, the switch 63 (now

in the broken line position) and the switch P1 to energize
the magnetic device 59.

The energized magnetic device 59 magnetically attracts
its armature 69 to disengage the armature from the now
engaged pawl 51 on the clutch member 52 whereupon
the spring clutch mechanism 21 is operated to rotate the
presser foot drive shaft 16 in the clock-wise direction as
seen in FIG. 2. The shaft 16 continues to rotate about
210° until the switch cam 19 closes the switch 62 while
the switch cam 20 opens the switch 63 to the solid line
position of FIG. 11 whereupon the circuit to the magnetic
device 59 is broken off to deenergize the device and to
urge the associated armature 60 to engage the pawl 50
on the clutch device 52 and then the shaft ceases to
rotate.

The rotation of the presser foot drive shaft 16 through
210° as mentioned above moves the crank pin 17 from the
position of FIG. 9 to that of FIG. 8 and lowers the presser
foot from the upper inoperative or ready-for-operation
position to the lower operative or material holding down
position by means of the presser foot drive plate 23 and
the chain 26 secured thereto.

In this case, if it has been found that the material is
not disposed in a proper sewing position on the machine
table, the switch P1, which is now in the broken line posi-
tion, is moved to the solid line position and current is
allowed to flow through the magnetic device 59 to en-
ergize the device. The energized magnetic device operates
in the same manner as mentioned above and the crank pin
17 is moved from the position of FIG. 8 to that of FIG.
9 whereby the presser foot is raised to the upper inopera-
tive position and held there and the position of the ma-
terial is adjusted to a proper sewing position while the
presser foot is held in the raised position. With the presser
foot held in this upper inoperative position, the switch 63
is closed or in the broken line position of FIG. 11, the
switch 62 is in open or in the broken line position of
FIG. 11 and the switch P1 is in the solid line position
of FI1G. 11.

After the material to be sewn has been positioned in
the proper sewing position on the machine table below
the presser foot, the switch P1 is again depressed down
to the broken line position whereupon the magnetic de-
vice 59 is energized in the manner as described above and
the crank pin 17 is moved from the position of FIG. 9
to that of FIG. 8 so as to lower the presser foot to the
lower operative position for holding down the material
and at the same time the switch 62 is closed to the solid
line position and the switch 63 is opened to the solid line
position of FIG. 11, respectively.
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Thus, it will be understand that when the material to
be sewn is not in the proper sewing position the presser
foot can be raised to the upper inoperative position and
the position of the material can be adjusted with the
presser foot held in the raised inoperative position.

After the position of the material has been adjusted,
the switch P1 which has been depressed to the broken
line position of FIG. 11 is further depressed so as to move
the associated switches P2 and P3 to the broken line
positions of FIG. 11 whereupon current is caused to flow
through the switches 64, P2 and 62 (now in the solid
line position) to energize the relay R1. The energized relay
R1 moves the switches Ri~1 and R1-2 to the broken line
positions of FIG. 11. When the switch R1-1 is moved
to the broken line position current is caused to flow
through the switches 64 and R1~1 (now in the broken
line position) to energize the magnetic device 59’ where-
by the armature 60" of the device 59’ is disengaged from
the pawl 50’ on the clutch 52" whereupon the spring clutch
mechanism 32 is operated to cause the needle actuating
shaft 29 to rotate in the clockwise direction as seen in
FIG. 1.

When the crank pin 30 on the crank 31 associated with
the shaft 29 is moved to the predetermined upper limit
of its stroke as the shaft 29 rotates in the above direction,
the crank pin 39 trips the shut-off mechanism (not shown)
by means of the needle actuating plate 34 and chain 66
attached thereto so as to actuate the needle and accord-
ingly, the sewing machine sewing operation with the shut-
off mechanism held in its tripped position. The control
mechanism of the invention thus initiates the sewing ma-
chine operation, and further drive is carried out by the
sewing machine itself. Simultaneously, the switch 64 is
opened to the broken line position of FIG. 11 to break
off the circuit to the relay R1 to deenergize the relay and
move the switches R1-1 and R1-2 to the solid line posi-
tions thereby to break off the circuit to the magnetic de-
vice 59’ to deenergize the device. Accordingly, the mag-
netic device 59’ is deenergized before the needle actuating
shaft 29 has completed a complete rotation of 360° and
the armature 60’ of the magnetic device 59’ is moved
to the upper position and engages again the pawl 50’
on the clutch member 52’ which has just completed a
complete rotation. Thereby the crank pin 30 and the
needle actuating plate 34 stop in the positions as shown
in FIGS. 1 and 10, respectively.

The reason for which the switch R1-2 is closed in the
broken line position is that the closed switch R1-2 com-
pletes a self-holding circuit for the relay R1 which pre-
vents any trouble which may occur if the switch P2 was
depressed for a very short period of time. That is, if by
the actuation of the relay R1 the switch Ri~1 is moved to
the broken line position and the switch P2 is opened be-
fore the magnetic device 59’ is energized, without the hold-
ing circuit the relay R1 would be deenergized and return
the switch R1-1 to the initial solid line position so that
the magnetic device 59’ would not be energized.

After the operator has confirmed that the presser foot
has been sufficiently lowered to the material holding-down
position and the sewing machine has been set in operation,
he releases the switches P1 and P2 (P3) by releasing the
foot pedal which has been previously depressed. Under
this condition, since the presser foot is now in its lowered
operative position (FIG. 8), the switches 62 and 63 are
then in the solid line positions of FIG. 11. And since the
sewing machine has been set in operation, the switch 64
is in the broken line position (open), the released switches
P1 and P2 (P3) are in the solid line positions, and the
switches R1-1 and R1-2 are in the solid line position
with the relay R1 held in the inoperative position.

Thus, after the cyclic sewing machine has completed a
cycle of operation by forming a predetermined number of
stitches on the material to be sewn and the needle has
been raised to the predetermined upper inoperative posi-
tion and set there by the actuation of the shut-off
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mechanism, the switch 64 is closed to the solid line posi-
tion whereupon current is caused to flow through the
switches 64, R1-1, 63, R2-1 and P1 to energize the mag-
netic device 59 whereby the presser foot is caused to auto-
matically rise to the predetermined upper inoperative
position.

In other words, the energized magnetic device 59 mag-
netically attracts the armature 60 to disengage the same
from one of the pawls 50 and 51 of the clutch member
52 whereupon the spring clutch mechanism 21 is oper-
ated to rotate the presser foot drive shaft 16 in the clock-
wise direction as seen in FIG. 2. The presser fcot drive
shaft 16 continues to rotate about 150° until the switch
cam 19 opens the switch 62 while the switch cam 20
closes the switch 63 to the broken line position in FIG. 1
to break off the circuit to the magnetic device 59 to de-
energize the device. The armature 60 associated with
device 59 is caused to engage the other pawl on the
clutch member, and then the shaft ceases to rotate. Thus,
as the shaft 16 rotates about 150° as mentioned above,
the crank pin 17 moves from the position of FIG. 8 to
that of FIG. 9 while raising the presser foot from the
lower operative position to predetermined the upper in-
operative position by means of the drive plate 23 and
chain 26 secured thereto and at the same time the switches
62 and 63 are moved to the broken line positions of
FIG. 11.

As mentioned above, when it is desired or necessary to
adjust the position of the material to be sewn so as to
dispose a portion or portions of the material where a pre-
determined number of stitches are to be formed in a
proper position relative to the presser foot, the switch P1
is operated to raise the presser foot to the upper inopera-
tive position and the position of the material is adjusted
with the presser foot held in the raised position, and
after the material has been properly positioned, the switch
P2 (P3) is closed to actuate the sewing machine. After
it has been confirmed that the sewing machine has been
set in motion, the switches P1 and P2 ( P3) are returned
to the initial positions.

If the thread breaks during the operation of the sewing
machine, the switch P4 associated with the thread break-
ing detection device (not shown) is automatically ener-
gized to close to the dotted line position of FIG. 11 and
current is caused to flow through the switches P3 and P4
to energize the relay R2 and the energized relay R2 in
turn moves the switches R2-1, R2-2, R2-3, and R2-4 to
the closed positions in FIG. 11.

The switch R2-1 is adapted to break the circuit to the
magnetic device 59 so as not to energize the device even
if the switch 64 is closed after a cycle of operation by
the sewing machine. The switch R2-3 is adapted to cause
the relay R2 to self-hold and the switch R2-4 is adapted
to light up the lamp 65 so that the operator will be given
a visual warning of such breakage of the thread.

The function of the switch R2-1 will now be described.
Since the switch R2-1 is opened before a cycle of the
sewing operation is completed and the magnetic device
59 is not energized even if the switch 64 is closed after
the cycle of the sewing operation, the presser foot can not
rise to the upper inoperative position after the cycle of
operation and remains in the lower operative or material
holding-down position and the sewing machine ceases
operation with the presser foot held in the lower position.

Under this condition, since the sewing machine is not
in its normal operation position, the positions of the vari-
ous switches of the electric circuit of FIG. 11 will be such
that the switch 64 is in the solid line position, the switches
62 and 63 are in the solid line positions because the press-
er foot is held in the lowered position, the switches R2-1,
R2-2, R2-3 and R2-4 are in the broken line positions
because their relay R2 is energized, the switches P1 and
P2 (P3) are in the solid line positions because the manual
pedal has been released.

If the sewing machine is manually turned back to the
same position in which the thread broke and then the
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broken ends of the thread are tied together, thereafter the
switch P4 will be opened to the solid line position. But
the relay R2 is self-holding by means of the switch R2-3,
and the relay maintains its energized condition, There-
after, when the switch P1 is depressed the switch assumes
the position indicated with the broken line, but since the
switch 63 is in the solid line position, the magnetic device
59 is not energized and the presser foot is held in the
lowered operative position.

Furthermore, when the switch P2 (P3) is depressed to
the broken line position, then the switch P2 energizes the
relay R1 to move the switch R1-1 to the broken line
position whereby the magnetic device 59’ is energized to
actuate the sewing machine in the manner mentioned
above and the switch P3 breaks off the circuit to the relay
R2 to deenergize the relay and accordingly, the switches
R2-1, R2-2, R2-3 and R2-4 are moved to the solid line
positions. The switch R2-3 releases the relay R2 from its
function of self-holding and the switch R2-4 opens to de-
energize the lamp 65 and subsequently the switches P1
and P2 (P3) are opzned by release of the foot pedal
after the sewing machine has resume its operation to
move the switches to the solid line positions. According-
1y, the sewing machine can resume sewing operation from
the point on the material where the thread broke down
and when the machine has completed this particular cycle
of sewing operation which was once interrupted due to
thread breakage. The needle is then raised to the prede-
termined inoperative position and held there whereupon
the switch 64 is closed to energize the magnetic device
59 so as to raise the presser foot to the predetermined
upper inoperative or ready-for-operation position in the
manner as mentioned above.

‘When the sewing machine is left inoperative for a fairly
long period of time such as the period from the time
at which one day’s work on the sewing machine has
ended to the time at which the next day’s work starts,
since the presser foot is left in its raised position for such
a long time, the spring which is adapted to urge the

presser foot against the material to be sewn for holding

the material down is left in its extended state for the
long time. The spring can easily become fatigued and
there is the possibility that the holding-down force of
the presser foot may fluctuate.

In order to eliminate such a difficulty, the following
electric circuit is established. That is, when a cycle of the
s=wing operation has been completed, since the sewing
machine still stands in the predetermined inoperative
position and the presser foot is held in the upper inop-
erative position (FIG. 9) a circuit is so established such
that only the switches 62 and 63 associated with the
presser foot drive shaft 16 (in the material holding-down
position) among the various switches shown in FIG. 11,
are-in the broken line positions and all the other switches
are in the solid line positions.

With the electric circuit established in this way, when
the switch P4, which is responsive to the automatic thread
breakage detection device, is closed to the broken line
position, current is caused to flow through the switches
P3 and P4 to energize the relay R2 so as to move the
switches R2-1, R2-2, R2-3 and R2-4 which are associ-
ated with the relay R2 to the broken line positions.
THereupon the switch R2-1 interrupts the circuit to the
magnetic device 59, the switch R2-3 causes the relay R2
toiself-hold and the switch R2-4 lights the lamp 65 up.
And when the switch R2-2 is moved to the broken line
position, simultaneously current is allowed to flow through
the switches 64, R1-1 and 63 (in broken line position) to
energize the magnetic device 59 so as to attract the asso-
ciated armature 68 to separate the same from the pawl
51 on the clutch member 62. Thereupon spring clutch
mechanism 21 is operated to rotate the presser foot drive
shaft 16 in the clock-wise direction as seen in FIG. 2.

The drive shaft 16 continues to rotate about 210° until
the switch cam 19 closes the swiich 62, the switch cam
20 opens the switch 63 to the solid line position in FIG.
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11, the magnetic device 59 is deenergized because both
the circuits thereto are interrupted and the armature 60
engages the other pawl 50 on the clutch member 52, and
then the shaft 16 ceases to rotate, As the presser foot
drive shaft 16 rotates in the manner as described just
above, the crank pin 17 on the crank 18 associated with
the shaft 16 moves from the position of FIG. 9 to that
of FIG. 8 and lowers the presser foot from the upper
inoperative or ready-for-operation position to the lower
operative or material holding-down position and hold
in the lowered position by means of the presser foot drive
plate 23 and chain 26 secured thereto.

As is clear from the foregoing description, in the novel
cyclic sewing machine, when the various switches are
manipulated by pressing the only one pedal down, both
the sewing machine shut-off mechanism (which normal-
1y holds the needle in the predetermined upper inoperative
position and when tripped, actuates the needle and ac-
cordingly, the sewing machine) and the presser foot con-
trol mechanism are simultaneously actuated. As com-
pared with the conventional cyclic sewing machine, in
which the shut-off mechanism and presser foot control
mechanism must be separately operated, requiring com-
plicated operation procedures and highly trained opera-
tors, the novel cyclic sewing machine can be operated
with great ease and simple procedures and reduce fatigue
of the operator whereby operation efficiency can be great-
ly enhanced.

Furthermore, if desired or necessary, only the presser
foot can be moved upwardly and downwardly while the
other machine parts are kept inoperative, and according-
1y, the position of the needle can be precisely aligned
with the material to be sewn by suitably adjusting the
position of the needle relative to that of the material.

In addition, if any thread breakage occurs during a
cycle of operation, after a cycle of the sewing operation
has been completed forming an imperfect seam line on
the material, the presser foot can be effectively prevented
from being raised to the upper inoperative position, and
accordingly, the next cycle of sewing operation can re-
sume at the very point on the material where the thread
breakage occurred.

Furthermore, the novel cyclic sewing machine is so
designed that when the thread cutting blade is operated
in response to the upward movement of the presser foot
and the switch 64 associated with the shut-off mechanism
is closed so as to raise the presser foot only when the
nezdle has been set in the predetermined upper inopera-
tive position, when the shut-off mechanism gets out of
order and the needle fails to rise to the predetermined
upper position, the thread cut-off blade also fails to
operate, and accordingly, the presser foot and the thread
cut-off blade will not intersect each other and breakage
and/or damage which will be otherwise inevitable will
be prevented.

While one preferred embodiment of the invention
has been shown for purpose of disclosure, other em-
bodiments of the invention as well as modifications to
the disclosed embodiment thereof which do not depart
from the spirit and scope of the invention may occur
to those skilled in the art.

What is claimed is:

1. In a cyclic sewing machine of the type having a
shut-off mechanism operable to initiate the operation
of the sewing machine and to stop the sewing machine
with the needle held in its predetermined raised position
after a cycle of operation of the sewing machine has been
completed, a first pull chain for actuating said shut-off
mechanism to start the sewing machine, a presser foot
movable between its lowered material clamping position
and its raised ready-for-operation position and a second
pull chain for actuating said presser foot; a control
mechanism comprising a support, a starting shaft rotat-
ably mounted on said support and having a first crank
on one end thereof, a starting lever pivotally mounted on
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said support and having one end connected with said
first pull chain and the other end coupled with said first
crank, a first spring clutch on said starting shaft, a first
electromagnet operatively associated with said first clutch
to cause said starting shaft to rotate through only one
revolution each time said first electromagnet is actnated
to cause said starting lever to pull said first pull chain
to start the sewing machine, a presser foot drive shaft
rotatably mounted on said support and having a second
crank secured to one end thereof, an actuation lever
pivotally mounted on said support and having one end
connected with said second pull chain and the other end
coupled with said second crank, a second spring clutch
on said presser foot drive shaft, a second electromagnet
operatively associated with said second clutch to cause
the presser foot drive shaft to rotate intermittently and
to stop at two positions during each revolution for moving
said actuation lever to pull and release said second pull
chain to cause said presser foot to rise and lower between
its raised position and its lowered position, and a control
circuit connected to said electromagnets and having
manually actuated switch means and shut-off mechanism
actuated switch means there-in for energizing said
electromagnets for raising and lowering of said pressing
foot and for starting operation of said sewing machine
by tripping said shut-off mechanism.

2. A control mechanism as claimed in claim 1 in which
the manually actuated switch means of said control cir-
cuit comprises a first switch in series with said second
electromagnet for selectively energizing said second elec-
tromagnet for selectively operating said presser foot, and
a second switch in parallel with said first switch and
a relay in series with said second switch, said first elec-
tromagnet being in paralle] with said second electro-
magnet and said control circuit having a relay switch in
series with said electromagnets for energizing them alter-
nately, said relay switch being switched by said relay,
whereby when said second switch is actuated, said first
electromagnet is energized to trip said shut-off mecha-
nism for starting said sewing machine.
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3. A control mechanism as claimed in claim 2 in which
said shut-off mechanism actuated switch means comprises
a further switch in series with said first and second elec-
tromagnets and said second switch for deenergizing said
circuit when said shut-off means has been tripped for
operating said sewing machine through a cycle of oper-
ation.

4. A control mechanism as claimed in claim 2 in which
said first and second switches are mechanically linked for
sequential operation in the named order.

5. A control mechanism as claimed in claim 2 further
comprising a thread breakage responsive switch, said
sewing machine having a thread breakage detecting means
with which said responsive switch is coupled, a thread
breakage responsive relay in series with said thread
breakage responsive switch, and relay swiiches actuated
by said thread breakage responsive relay connected in
said circuit with said second electromagnet, said relay
switches breaking said circuit including said second elec-
tromagnet when the thread breaks for preventing ener-
gization of said electromagnet and rise of the presser
foot.

References Cited
UNITED STATES PATENTS

1,006,583 10/1911 Miller e~ 112—67
2,540,730  2/1951 Hayes oo . 112—67
2,722,184 11/1955 Sweet oo 112—67
2,914,010 11/1959 Cohen.

2,928,362  3/1960 Beninketal _____.. .. 112—67
2,967,499 1/1961 Cohen.

3,033,142 5/1962 Winz.

3,332,377 7/1967 Emslie etal. ._._. 112—67 XR

H. HAMPTON HUNTER, Primary Examiner

US. CL XR.
192—89



