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United States Patent Office 

2,707,927 
THREAD CUTTING DEVECE FOR SEWING 

IMACHINES 

William Walter Artzit, New York, N.Y., and Saul Rieger, 
Allentown, Pa., assignors to Trinless, Inc., New York, 
N.Y., a corporation of New York 

Application May 25, 1954, Serial No. 432,136 
11. Caias. (C. 112-252) 

The present invention relates generally to sewing ma 
chines and is particularly directed to a device associated 
with a sewing machine for cutting or trimming the thread 
at the conclusion of a sewing operation. 
At the conclusion of a sewing operation performed on 

a conventional single needle sewing machine, the needle 
is moved to its uppermost position and the presser foot 
is raised to free the sewn fabric, whereupon the sewn 
fabric is drawn from the machine and the upper and 
lower threads are cut or broken leaving lengths of 
such threads extending from the sewn fabric which are 
later removed by a separate trimming operation. Such 
a separate trimming operation is objectionable in that 
it results in "seconds" by reasoil of accidental cutting 
of the fabric during trimming of the thread ends, and 
is uneconomical, by reason of the labor costs involved 
in the separate trimming operation and the waste of 
thread represented by the trimmed-off lengths of thread. 

Accordingly, it is an object of the present invention 
to provide a device for association with a sewing machine 
which simultaneously cuts or trims the upper and iower 
threads at the conclusion of a sewing operation, thereby 
to avoid the necessity for a separate trimming operation 
and the waste of thread and possibility of damage to the 
fabric inherent in such a separate operation. 

Another object is to provide a device of the described 
character for association with a sewing machine and in 
cluding a thread cutter and thread holder embodied in a 
presser foot to respectively cut and hold the upper thread 
and simultaneously operated lower thread cutter which 
cuts and holds the thread drawn from the bobbin. 

Another object is to provide a device of the described 
character, wherein the upper and lower thread cutting and 
holding members are actuated by electrical solenoids, and 
the energization cf such solenoids is controlled so that 
operation of the members actuated thereby can occur only 
when the needle is raised and the presser foot is lowered 
for preventing damage to either the needle or the thread 
cutting and holding members. 
Another object is to provide a solenoid actuated device 

of the described character, wherein the electrical circuit 
for energizing the solenoids includes a control Switch 
which is manually manipulated through a movable mem 
ber disposed adjacent the hand wheel of the sewing ma 
chine and movable to a control switch closing position 
only when the hand wheel is in the rotational position 
thereof corresponding to maximum lift of the needle. 

Still another object is to provide a device of the de 
scribed character, wherein, during operation of the upper 
and lower thread cutting members, the tension on the 
upper thread is automatically released and a suitable 
length of the lower thread is pulled from the lower bobbin 
thereby to provide sufficient slack in the upper and lower 
threads when sewing operation of the machine is again 
commenced. 
A further object of the invention is to provide a presser 

foot having thread cutting and holding means embodied 
therein and which is constructed and arranged to accom 
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modate thread of different counts without requiring ad 
justment and to permit replacement of the bottom plate 
alone to adapt the presser foot to the conditions requiring 
a flat foot, compensating foot and the like. 

In accordance with an aspect of the present invention, 
a sewing machine is provided with a presser foot assembly 
including a rockable body having a bottom plate loosely 
mounted thereon for floating movement relative to the 
body and thread holding and cutting blades swingable 
laterally between the body and bottom piate and re 
siliently urged in the direction toward the body to first 
grip the upper thread between the holding blade and 
confronting surface of the body and then to shear or cut 
the thread between the cutting blade and upper surface 
of the bottom plate, the floating movement of the bottom 
plate and the resilient urging of the blades making it 
possible to accommodate threads of different counts with 
out requiring adjustment of the presser foot. 

In accordance with another feature of the invention, 
the holding and cutting blades of the aforementioned 
presser foot assembly are actuated by a related Solenoid 
through a mechanical linkage which includes a lever riding 
against a cam for controlling separation of the usual 
thread tension discs whereby actuation of the blades is 
accompanied by separation of the tension discs to re 
lease the tension. 

Still another feature of the invention resides in the pro 
vision of a lower thread cutting assembly which includes 
a cutting blade swingable below the usual removable 
plate which covers the bobbin and has an opening through 
which the lower thread extends so that the latter is cut 
or sheared between a cutting edge of the blade and the 
lower surface of the plate. Further, a resilient thread 
holding strip is secured to the removable plate and the 
blade, in cutting the thread, moves between the holding 
strip and the plate so that the thread is gripped and held 
between the blade and the resilient holding strip. 
A further feature resides in the provision of a lower 

thread cutting assembly having the above described char 
acteristics, wherein a member extends from the blade and 
has an eye at the end thereof through which the thread 
extends so that, during initial swinging of the blade, thread 
is drawn from the bobbin to provide the necessary slack 
in the lower thread when sewing operation is resumed, and 
wherein a solenoid actuating blade of the lower thread 
cutting assembly is controlled so that initial movement 
of the blade is at a relatively slow speed to permit drawing 
of thread from the bobbin, while the remainder of the 
movement of the blade is at a relatively high speed to pro 
vide the desired thread cutting action. 
The above, and other, objects, features and advantages 

of the invention will be apparent in the following descrip 
tion of an illustrative embodiment, presented by way of 
example, and to be read in connection with the accom 
panying drawings, wherein: 

Fig. 1 is a front elevational view of a sewing machine 
having a device, thereon embodying the present invention 
for simultaneously cutting the upper and lower threads at 
the conclusion of a sewing operation; 

Fig. 2 is a side elevational view of the sewing machine 
of Fig. 1; 

Fig. 3 is a rear elevational view of the sewing machine 
of Fig. 1 ; 

Fig. 4 is a vertical sectional view of a presser foot as 
sembly included in the sewing machine of Figs. 1, 2 and 
3, but on an enlarged scale; 

Fig. 5 is a transverse sectional view taken along. the 
line 5-5 of Fig. 4 and showing the thread cutting and 
holding blades in their normal inoperative positions; 

Fig. 6 is a view similar to Fig. 5 but showing the cut 
ting and holding blades in their operative positions; 
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Fig. 7 is a top plan view of the cutting and holding 
blades of Figs. 4, 5 and 6; 

Fig. 8 is a sectional view taken along line 8-3 of 
Fig. 4; 

Fig. 9 is a bottom plan view of a lower thread cutting 
and holding assembly included in the sewing machine of 
Figs. 1, 2 and 3, with the cutting blade and associated 
structure being shown in broken lines in the operative posi 
tion thereof; 

Fig. 10 is a side elevational view of the assembly of 
Fig. 9, with the cutting blade shown in its normal inopera 
tive position; 

Fig. 11 is a fragmentary, vertical sectional view through 
a portion of the assembly of Figs. 9 and 10, but with the 
blade being shown in its operative position to illustrate the 
thread cutting and holding actions thereof; 

Fig. 12 is an axial sectional view of a dash-pot assembly 
for controlling the rate of travel of the solenoid actuat 
ing the lower thread cutting and holding assembly; 

Fig. 13 is a schematic diagram of the electrical circuits 
included in the illustrated embodiment of the invention, 
and 

Fig. 14 is a fragmentary side elevational view, on a 
reduced scale, of the actuating mechanism for the lower 
thread cutting and holding assembly in another embodi 
ment of the invention. 

Referring to the drawings in detail, and initially to 
Figs. 1, 2 and 3 thereof, a sewing machine having at 
tachments for simultaneously cutting and holding the 
upper and lower threads at the conclusion of a sewing op- : 
eration in accordance with the present invention is there 
illustrated and generally identified by the reference nu 
meral 10. Sewing machine i0 may be of any conven 
tional type used in sewing garments and includes the usual 
flat base or bed 12 having a stock 14 mounted thereon to 
support a cantilever arm 6 having a head i8 at the free 
end thereof. The head 48 carries a vertical reciprocating 
needle bar 20 in which is attached a needle 22 having an 
eye for receiving the top or over thread. The sewing ma 
chine 10 further includes an automatic top thread ten 
sion 24 (Figs. 1 and 2) and a vertically movable thread 
take-up lever 26, as well as the usual drive means for re 
ciprocating needle bar 20 and raising and lowering the 
thread take-up lever. Such drive means is driven by an 
electric motor, preferably through a gear transmission, as 
in most commercial machines, or through a belt friction 
wheel which drives a grooved hand wheel 28. 
The sewing machine embodying the present invention 

includes a presser foot assembly which is generally iden 
tified by the reference numeral 30 and is secured to the 
lower end of a vertically movable presser bar 32 dis 
posed adjacent to needle bar 20. Presser bar 32 is raised 
by rocking of a lever 34 which is pivotally mounted, in 
termediate its ends, on arm 16, as at 36 (Fig. 3), and to 
one end of which the presser bar is suitably connected. 
The other end of lever 34 is connected to an actuating 
rod 38 which extends down to a suitable operating treadle 
(not shown) so that downward movement of rod 38 serves 
to lift or raise presser bar 32 and the presser foot as 
sembly mounted on the latter. 

In accordance with the present invention, means are 
embodied within the presser foot assembly 30 for cutting 
and holding the top or over thread at the conclusion of a 
sewing cperation, such means being hereinafter de 
scribed in detail, while other means, also hereinafter de 
Scribed in detail, are provided below the usual remov 
able cloth plate 40, which is mounted on the bed 12 under 
the presser foot assembly, for cutting and holding the 
lower thread drawn from a bobbin (not shown). The top 
and lower thread cutting and holding means are actu 
ated by electrically energized solenoids which are con 
trolled by a suitable micro-switch 42 carried by a bracket 
44 mounted on the front face of stock 14 at a location 
adjacent the top of the latter (Fig. 1). Switch 42 is nor 
mally open and includes an operating finger 46 which 
projects from the Switch housing and extends in front of 
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one end of a switch actuating ever 48 nounted on a Suit 
able bracket 58 for swinging about a vertical axis. The 
end of lever 48 remote from switch operating finger 46 
carries a plate 52 having a projection 54 which is engage 
able in a recess 56 provided in the adjacent periphery of 
hand wheel 28. Thus, in one rotational position of hand 
wheel 28, corresponding to the uppermost position of 
needle bar 20, projection 54 fits into recess 56 to permit 
rocking of lever 48, by pressure applied manually to plate 
52, and such rocking of lever 48 displaces operating finger 
46 of micro-switch 42 in the direction effecting closing of 
the switch. From the foregoing, it is apparent that switch 
42, which is normally open, can be manipulated to its 
closed condition only when needle bar 20 and the needle 
22 carried thereby are in their uppermost or raised posi 
tion to withdraw the needle from the cloth plate 469 and the 
presser foot assembly 30. 
As seen in Figs. 4 to 8, inclusive, the presser foot 

assembly 30 includes a support member 58 having an 
upwardly open bore in which bar 32 is received and 
removably secured and a bifurcated lower portion pro 
viding a pair of spaced apart legs 68. A lateral pin 62 is 
carried by the legs 60 and rockably Supports a presser 
foot body 64 intermediate the front and back ends of 
the latter. Body 64 is formed with a central, forwardly 
opening slot 66 to receive needle 22 during the reciproca 
tion of the latter. A presser foot plate or sole 68 is 
loosely mounted below body 64 and is bent upwardly in 
front of the latter, with the forward portion of plate 68 
having a central, forwardly opening slot 76 (Figs. 5, 6 
and 8) aligned with the slot 66 and through which the 
reciprocated needle 22 also passes. 
The above mentioned loose or floating mounting of 

plate 68 under body 64 is achieved by screws 72 which 
5 extend loosely or slidably through suitable countersunk 

bores in body 64, preferably adjacent the four corners of 
the latter, and are threaded into corresponding tapped 
bores in the sole or plate 68. From the foregoing, it is 
apparent that the screws 72 can be threadedly adjusted 
with respect to the plate or sole 68 so that, when the 
latter is in contact with the lower surface of body 64, 
clearance exists between the heads of screws 72 and the 
bottoms of the countersunk portions of the bores in body 
64 receiving such screws, whereby the plate or sole 68 is 
movable toward and away from the lower surface of 
body 64. 

Body 64 is formed with a vertical bore 74 located in 
back of the pivot pin 62 and having an enlarged diameter 
lower portion opening into the rear part of a recess 76 
in the bottom surface of body 64, Said recess opening 
laterally at the side edges of body 64. A vertical spindle 
78 is rotatable in bore 74 and is formed with an enlarged 
diameter lower portion 80 which is accommodated in the 
corresponding enlarged diameter lower portion of bore 
74. As seen in Fig. 7, lower portion 80 of the spindle is 
provided with a diametrically extending, straight sided 
slot 82 which opens downwardly and receives the straight 
sided shanks of a top or over thread cutting blade 84 and 
a top thread holding blade 86, which is Superposed on the 
cutting blade, so that the blades 34 and 36 are swingable 
by rotation of spindle 78 for lateral displacement within 
recess ió at the bottom of body 64. Preferably, a screw 
88 extends through the blades 34 and 86 into the center 
of the spindle to secure the blades to the spindle within 
slot 82 of the latter. 
As seen in Fig. 7, the forward ends of the cutting and 

holding blades 34 and 36, respectively, are offset laterally 
with respect to the shanks thereof, with the underlying 
cutting blade 84 having a forward portion which is offse 
a greater distance than the forward portion of the super 
posed thread holding blade 86 so f hat during swinging of 
the blades in the counter-clockwise direction, as vicwed in 
Fig. 7, the leading edge 90 of the hoiding blade will pre 
cede the leading or cutting edge 92 of the cutting blade. 
As seen in Fig. 5, the leading edge 99 of the hoiding blade 
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is rounded, while the cutting edge 92 of blade 84 is cut 
square to the surfaces of the blade to cooperate with a 
cutting edge 94 which is defined by an undercut inclined 
surface along the right side of slot 70 of the presser foot 
plate or sole 68, as viewed in Figs. 5 and 6. 

Normally, that is, during a sewing operation, spindle 
78 is rotationally positioned to dispose the blades 84 and 
86 to one side of the slots 66 and 70 (Fig. 5) thereby to 
avoid interference with the reciprocation of needle 22. 
However, at the conclusion of a sewing operation, and 
after the needle has been moved to a raised position with 
drawn from the slots 66 and 79, spindle 78 is angularly 
manipulated to move the blades 84 and 86 laterally across 
recess 76 and past the slots 66 and 70. During such 
movement of the cutting and holding blades, edge 90 of 
the holding blade 86 first comes into contact with the 
top or over thread T extending through the slots 66 and 
70 and the thread is pushed to the side, as shown in 
Fig. 6, and gripped or held between the upper surface of 
holding blade 86 and the lower surfaces of body 64 to 
one side of slot 66 which defines the top of recess 76. 
After the thread has been gripped or held in the above 
manner, continued lateral movement of the cutting and 
holding blades brings the cutting edge 92 of cutting blade 
84 across the sharp corner or cutting edge 94 of the 
presser foot plate or sole 63 and thereby shears or cuts 
the thread Ti. 
As seen in Fig. 4, a radial actuating arm is secured 

to the upper end of spindle 78, as by a set screw, and 
extends in a generally rearward direction from the spindle. 
A helical compression spring 98 is interposed between 
the lower surface of arm 96 and the top surface of body 
64 thereby to resiliently urge spindle 78 and blades 84 
and 86 upwardly relative to the body 64. Thus, holding 
blade 86 is yieldably held against the upper surface de 
fining recess 76 so that threads of different counts can be 
held or gripped between the holding blade and the upper 
surface of the recess without requiring adjustment of the 
presser foot assembly. For example, if a relatively thick 
thread is used, the blades 84 and 86 are displaced down 
wardly with the spindle relative to the body, and the float 
ing mounting described above for the presser foot plate 
68 permits such downward displacement of the holding 
and cutting blades. Since the cutting and holding blades 
of the presser foot assembly 30 are operated only when 
the presser foot assembly is in its lowered or cloth holding 
position, as will hereinafter appear, it is apparent that the 
pressure of the presser foot assembly on the stitched or 
sewed cloth will be sufficient to urge the plate 68 into 
cutting relationship with respect to the blade 84. 
An actuating lever 06 is rockably mounted adjacent 

its center, as at 82, upon the back of support member 
58 of the presser foot assembly to swing in a vertical, 
laterally extending plane and, at its lower end, lever 100 
is formed with a longitudinally extending slot 104 re 
ceiving a spherical knob 6 at the free end of actuating 
arm 96. Thus, rocking of lever 100 about its pivot 02 
is converted into angular displacement of arm 96 and 
spindle 78 about a vertical axis for operation of the blades 
84 and 86. 
As seen in Figs. 2 and 3, a bent lever 108 is rockably 

mounted, intermediate its ends, as at 10, on the back of 
head 18 of the sewing machine for swinging laterally, 
that is, in a plane parallel to the plane of movement 
of the lever 490. At its lower end, lever 198 is formed 
with a longitudinal slot 12 which slidably receives a 
pin 4 projecting from the upper end of lever 100 
thereby to transmit angular displacement of lever 68 to 
lever 100 of the presser foot assembly. At its upper end, 
lever 108 is pivotally connected, as at 16, to an end 
of a connecting rod assembly which is generally identified 
by the reference numeral ií8. Preferably, connecting 
rod assembly 118 includes two rod sections 20 and 22 
which are adjustably connected by a suitable coupling 
124 so that the length of the assembly 118 can be varied 
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to adjust the angular displaceaeli of lever 108, and 
hence of the cutting and holding blades in the presser 
foot assembly 30. The end of connecting rod assembly 
18 remote from lever 108 is pivotally connected, as at 
i26, to the head of the movable core of a pull-type 
Solenoid 28 which is carried by a bracket 130 mounted 
upon the back of stock 14 adjacent the top of the latter. 
When solenoid 28 is energized, the pull exerted on 
connecting rod assembly 18 in the direction to the left, 
as viewed in Fig. 3, is transmitted by levers 108 and 100 
to the arm 95 of the presser foot assembly for swinging 
the cutting and holding blades 84 and 86 from their in 
operative positions (Fig. 5) to their operative positions 
(Fig. 6). The return of the cutting and holding blades 
of the presser foot assembly 30 to their inoperative posi 
tions is effected by a return tension spring 132 which is 
connected at is opposite ends to a block 134 on the 
back of head i8 and to a collar 36 mounted on rod 
Section 2 of the connecting rod assembly. Thus, spring 
32 yieldably urges the connecting rod assembly 118 

to the right, as viewed in Fig. 3, in opposition to the 
pull exerted by solenoid 28 when the latter is energized. 
A stop, in the form of a collar 138 on rod section 120 
engageable with the block 34, is provided for the purpose 
of limiting the movement of the connecting rod assembly 
in the direction of the pil of spring 32 and thereby 
determines the inoperative positions of the cutting and 
holding blades within the presser foot assembly. 
As seen in Fig. 13, Solenoid 28 is connected in series 

with micro-switch 42 which is interposed in the power 
lines 48 so that the solenoid is energized only when 
switch 42 is in its closed condition. As previously indi 
cated, Switch 42 can be closed, by manually applied 
pressure on the plate 52 (Fig. 1), only when hand wheel 
23 is rotationally positioned for raising or lifting the 
needle 22 out of the presser foot assembly. Another 
switch 42 is connected in series with switch 42 and is 
normally closed when the presser foot assembly is in 
its lowered or cloth engaging position, switch 42 be 
ing opened, io prevent energization of solenoid 128, in 
response to raising of the presser foot assembly. In order 
to effect such opening of Switch 142, which is mounted 
on the back of stock 4 (Fig. 3), a collar 144 is mounted 
on the actuating rod 38 of the presser foot lifting mecha 

5 nism and is engageable, from above, with a switch open 
ing arm 146 extending from the housing of switch i42. 
When rod 38 is moved downwardly, to lift or elevate 

- the presser foot assembly 30, collar i44 displaces arm 
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i46 to open switch i42. Accordingly, solenoid 128 is 
energized only when switches 42 and 142 are simul 
taneously closed, that is, when the needle 22 is raised 
and the presser foot assembly 30 is lowered for ensuring 
that the needle will be out of the path of travel of 
the blades 34 and 36 within the presser foot assembly. 
The rotation of hand wheel 28 to the position wherein 

projection 54 is engageable in notch 56 of the hand wheel 
to permit closing of switch 42 may be effected manually 
with continuous pressure being applied to plate 52 by 
the palm of the hand rotating the wheel 28. However, 
it is also possible to slowly rotate wheel 28 by the regular 
drive motor while applying manual pressure against 
the plate 52 so that, when the projection 54 and notch 56 
come into alignment, the projection falls into the notch 
to prevent further rotation of wheel 28 while lever 48 
is rocked to close switch 42. When the hand wheel of 
a commercial, gear driven sewing machine is to be slowly 
rotated by the drive motor for the purpose indicated 
above, a friction clutch 43 (Fig. 3) is preferably 
inserted between the motor i50 and the gear trans 
mission (not shown) so that, when the rotation of hand 
wheel 28 is suddenly stopped by engagement of projection 
54 in recess 56, the clutch 48 slips to prevent the imposi 
tion of excessive impact upon the transmission gears. 

in accordance with the present invention, the tension 
on the top or over thread is released simultaneously with 
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the cutting and holding of that thread by blades 84 and 
86 in the presser foot assembly so that, upon resumption 
of the sewing operation of the machine, sufficient slack 
exists in the top or over thread to permit the formation 
of the first stitches. In order to provide for automatic 
release of the tension on the top or over thread when 
the blades 84 and 86 are operated, a tension release rod 
152 extends rearwardly through head i8 from the ten 
sion device 24 and projects from the rear of the head 
to there carry a can plate i54 having an inclined rear 
surface which is engageable by lever 108. Carin pate i5: 
is shaped so that rocking of ever 63 in the direction 
operating the cutting and holding blades of the presser 
foot assembly 36 moves the can plate 154 and rod 152 
forwardly to separate the discs of tension device 24 be 
tween which the top or over thread extends thereby to 
release the thread and relax the tension on the latter. 
Sewing machine 19 further includes a lower thread 

cutting and holding assembly which is generally identified 
by the reference numeral 156 (Figs. 9, 10 and 1 l) and 
which is mounted below the removable cloth piate 48. 
As seen in Fig. 9, the assembly 56 includes a blade 
153 which is swingable about a pivot screw 160 in a 
horizontal plane in mediately below plate 40. Blade 358 
is formed with a tapering or wedge-shaped knife portion : 
162 which is movable by swinging of the blade between 
an inoperative normal position, shown in full lines on 
Fig. 9, and an operative thread cutting and holding 
position, shown in broken lines on Fig. 9, and during 
such movement knife portion i52 moves across an open- : 
ing 64 in plate 40 through which the lower thread T2 
extends upwardly from the usual bobbin (not shown). 
A thread puller 66 extends from the blade 158 and 
has an eye 68 at its free end and through which the 
lower thread is extended. The thread pullier 66 is dirhen 
sioned and positioned so that, when the blade 53 is in 
its normal or inoperative position, eye 168 is registered 
with the opening 64 in plate 49. Thus, as blade 58 
swings about its pivot 160, to its operative position, 
shown in broken lines on Fig. 9 and also in Fig. 11, the 
lower thread is pulled by its engagement in eye 168 
to provide sufficient slack in the lower thread, upon the 
return of the blade 53 to its normal position, to permit 
the formation of the initial stitches when the sewing opera 
tion of the nachine is resumed. 

Also mounted below plate 48 is a resilient holding strip 
170 having a wedge-shaped free end 172, (Fig. 11) over 
which the knife portion 162 of blade 58 engages during 
the movement of the blade to its operative position. In 
Fig. 11, it will be seen that movement of blade 158 to 
its operative position is accompanied by drawing of the 
lower thread T2 under the holding strip is through 
the action of thread puller 166, whereupon knife portion 
62 moves past opening 64 to cut or shear the lower 

thread while the portion of the thread below plate 43 
is resiliently held or gripped between the confronting 
inclined surfaces of the wedge-shaped end portion 72 
of the holding strip and the knife portion 62 of the 
blade. 

In order to effect operation of blade 58 simulta 
neously with the operation of blades 34 and 86, which 
respectively cut and hold the top thread, blade 58 is 
actuated by a selenoid 174 connected in parallel with 
solenoid 128 (Fig. 13) to be controiled in the same man 
ner as the latter. Solenoid 74 is also of the pull type 
and is mounted upon a suitably shaped bracket 76 cx 
tending Tearwardly and downwardiy from bed 2 of the 
Sewing machine, (figs. 2 and 3). iie head of sole 
noid 174 is connected to a flexible cable 173 which ex 
tends through a flexible hoising 189 and is suits, oly con 
nected to a pil i8 disposed cn blade 358 at a location 
spaced from the pivot 169 of the jatter so that a pu!! 
exerted on cable 78 by the related solenoid causes 
Swinging of the blade 158 from its normal inoperative 
position to its operative position. Retti;n of blade 58 
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from its operative position to its normal, inoperative posi 
tion (shown in full lines on Fig. 9) is effected by tension 
springs 182 (Figs. 2 and 3) which extend from the oppo 
site ends of a red 84 passing through the head of the 
solenoid 74 and are connected to ainchcring bolts 86 
carried by bracket 276. Thus, when solenoid 74 is 
energized, it overcorines the resistance of springs i82 to 
displace cable 178 in the direction for operating blade 
58, while deenergization of solenoid 174 permits springs 
182 to return blade 158 to its incperative position 
through sitabie movement of the cable i78. 

Preferabiy, the movement of the core of solenoid 174 
is controlled so that initial displacement of blade 158 
from its inoperative position is at a relatively slow speed 
to permit the drawing of thread from the bobbin by the 
action of thc thread puller 166 whiie avoiding the danger 
of inadvertently breaking the thread, and then to cause 
relatively rapid travel of blade 58 during the remaindcr 
of its movement to the operative position thereby to 
provide the proper cutting action as knife portion 162 
of the blade moves under opening i54 of plate 40. Such 
control of the speed of travel of solenoid 174 is provided 
by a dash-pot assembly which is generally identified 
by reference numeral i88 and is mounted upon the 
bracket 76. As seen in Fig. 12, dash-pot assembly 183 
includes a cylinder 90 which is held in fixed position 
with its axis extending parallel to the direction of travel 
of the core of solenoid 74. One end of cylinder 190 
is closed by a cover 92 having a passage 94 extending 
therethrough for communicating the interior of cylinder 
£90 with the ainhosphere. An adjustable needle valve 
156 extends into passage i94 to provide a variable re 
striction in the latter. A piston is3 is longitudinaliy re 
ciprocatable through the open eid of cylinder 90 and 
has a stern 200 extending axially therefrom and formed 
With a clowiiWardly opening inctch or recess 202 receiv 
ing the rod 54 which is carried by the head of solenoid 
i74. Thus, when solenoid i74 is energized, piston 93 
of the dash-pot assembly moves to the left, as viewed 
in Fig. 12, with the head of the soienoid and the specd 
of travel of the piston i93 and hence of the head of 
solenoid 174 is controlled by the rate at which air is per 
mitted to enter into the interior of cylinder 190. During 
initial movement of piston 98, air enters the interior 
of cylinder 190 only through the variably restricted pas 
sage 194. 

in order to provide for the increased rate of travcl 
of piston i93, and hence of the Solenoid core, after 
the initial movement thereof, an at Exiliary radial passage 
204 is formed in the side waii of cylinder 99 and is 
uncovered by the piston i98, following a predetermined 
initial movement of the latter, so that air can then enter 
the interior of cylinder 190 through both of the passages 
i94 and 294 thereby reducing the resistance to travel 
of the piston and permitting the movement of knife por 
tion 162 of blade 58 past the opening 64 of plate 40 at 
a relatively high speed to ensure cutting of the lower 
thread T2. 

In another embodiment of the invention illustrated in 
Fig. 14, the movement of the core of Solcinoid 174a, 
which actuates the lower thread cutting and holding as 
Sembly (not shown), is magnetically controlled so that 
initial movement of the solenoil core and of the cable 
84 extending to the biade is at a relatively slow speed 

to permit drawing of thread from the bobbin in the 
manner previously described, while the blade is displaced 
rapidly during the retainder of its movement to ensure 
cutting of the lower thread. 

Such magnetic control of the solenoid core movement 
is effected by 2. permanent magnet 236 mounted on 
the core or head of Soleiloid i74a for movement with 
the core and cooperating witi, a plunger Zi38 which ex 
tends siidably through a depending portion 26 of the 
supporting bracket i73a. A spring 212 acts upon the 
plunger 23 to yieldably urge the latter to the position 
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shown in Fig. 14, wherein a shoulder of the plunger 298 
abuts against bracket portion 256 to limit the spring 
urged movement of the pluinger in the direction away 
from magnet 206. 
When solenoid 174a is deenergized, return springs 

182a act on the head of the solenoid core to draw the 
latter and magnet 206 to the right, as viewed in Fig. 14, 
so that the magnet contacts and magnetically adheres 
to the adjacent end of plunger 208. When the solenoid 
174a is energized to actuate the lower thread cutting 
and holding assembly, initial movement of the solenoid 
core to the left, as viewed on Fig. 14, is achieved with 
magnet 206 adhered to slidable plunger 208 so that the 
initial movement is resisted and slowed by the action of 
spring 22. However, the resistance to movement of 
plunger 208 and magnet 296 with the solenoid core is 
increased by compression of the spring 2.2 so that, after 
initial movement of the solenoid core, the resistance of 
spring 212 becomes greater than the magnetic attraction 
between magnet 206 and plunger 208, whereupon the 
magnet Separates from the plunger so that the remainder 
of the movement of the solenoid core can proceed with 
out resistance from spring 22 and hence at a relatively 
high speed. 
From the foregoing, it is apparent that a sewing ma 

chine embodying the present invention is capable of trim 
ming or cutting the top or over thread and the lower 
thread at the completion of a sewing operation, with such 
threads being cut relatively close to the sewed or stitched 
cloth so that no further or separate trimming operation 
is required. The elimination of the separate trimming 
operation and of the waste involved in the removal of 
relatively long thread ends from the sewed cloth effects 
Substantial economies in commercial practice. Further, 
in view of the manner in which the switches 42 and i42 
are operated, to prevent the operation of either the top 
thread cutting and holding means or the lower thread 
cutting and holding means at a time when the needle 22 
is disposed in the paths of travel of the blades 84, 86 
and 158, the possibility of damage to the needle or to 
such blades is positively avoided. It is also to be noted 
that the plate 52 which is pressed for closing the switch 
42, is conveniently located adjacent the hand wheel 28 
to facilitate engagement thereof during manipulation of 
the hand wheel for raising the needle 22. 

While the present invention has been described in 
detail and illustrated in connection with a single needle 
sewing machine, it is to be understood that the present 
invention can be similarly employed in connection with 
other machines, for example, double-needle Sewing 
machines, and that the invention is not otherwise limited 
to the precise embodiments which have been described 
in detail and illustrated in the drawings, merely by way 
of example, since various changes and modifications can 
be effected therein, by one skilled in the art, without 
departing from the scope or spirit of the invention as 
defined in the appended claims. 
What is claimed is: 
1. In a sewing machine having at least one substan 

tially vertical reciprocated needle, mechanism for re 
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ciprocating the needle including a rotatable hand wheel, 
a presser bar and mechanism for raising and lowering 
said bar, a top thread tension device, and a cloth plate 
under the presser bar having an opening through which 
a lower thread is passed; the combination of a presser 6 
foot assembly carried by the presser bar and including 
means for cutting and hoiding the top thread, means for 
cutting and holding the lower thread and mounted below 
the cloth plate, means including driving electrical sole 
noids for actuating said top and lower thread cutting and 70 
holding means when the related solenoids are energized, 
an electric circuit for energizing said solenoids and in 
cluding a first normally open switch and a second nor 
mally closed switch connected in series so that said sole 
noids are energized only when said first and second 7 75 

Switches are simultaneously closed, means actuated by 
the mechanism for raising and lowering the presser bar 
and operative to open said second switch when the presser 
bar is raised, and means for closing said first switch and 
cooperating with the hand wheel of the needle recipro 
cating mechanism to permit closing of said first switch 
only when the needle is raised, whereby said top and 
lower thread cutting and holding means can be actuated 
only when the needle is raised and the presser foot as 
sembly is lowered for avoiding interference between the 
needle and said top and lower thread cutting and holding 
eaS. 

2. In a Sewing machine having at least one substantially 
vertical reciprocated needle, mechanism for reciprocat 
Ing the needle including a rotatable hand wheel, a presser 
bar and mechanism for raising and lowering said bar, a 
top thread tension device, and a cloth plate under the 
presser bar having an opening through which a lower 
thread is passed; the combination of a presser foot as 
sembly carried by the presser bar and including means 
for cutting and holding the top thread, means for cutting 
and holding the lower thread and mounted below the 
cloth plate, means including driving electrical solenoids 
for actuating said top and lower thread cutting and hold 
ing means when the related solenoids are energized, an 
electric circuit for energizing said solenoids and including 
a first normally open switch and a second normally closed 
Switch connected in series so that said soienoids are ener 
gized only when said first and second switches are simul 
taneously closed, means actuated by the mechanism for 
raising and lowering the presser bar and operative to open 
said second switch when the presser bar is raised, means 
for closing said first switch and cooperating with the 
hand wheel of the needle reciprocating mechanism to 
permit closing of said first switch only when the needle is 
raised, whereby said top and lower thread cutting and 
holding means can be actuated only when the needle is 
raised and the presser foot assembly is lowered for avoid 
ing interference between the needle and said top and lower 
thread cutting and holding means, means operated by said 
Solenoid driven actuating means for the top thread cut 
ting and holding means to release the top thread tension 
device at the time of operation of said top thread cutting 
and holding means, lower thread pulling means operated 
with said lower thread cutting and holding means to pro 
vide slack in the lower thread, and dash-pot means co 
operating with the solenoid driven actuating means for 
said lower thread cutting and holding means to provide 
relatively slow initial operation of the latter, during which 
the lower thread is pulled to provide slack therein, fol 
lowed by relatively fast operation, during which the lower 
thread is cut and held. 

3. In a sewing machine having at least one substan 
tially vertical reciprocated needle, mechanism for re 
ciprocating the needle including a rotatable hand wheel, 
a presser bar and mechanism for raising and lowering 
said bar, a top thread tension device, and a cloth plate 
under the presser bar having an opening through which 
a lower thread is passed; the combination of a presser 
foot assembly carried by the presser bar and including 
means for cutting and holding the top thread, means for 
cutting and holding the lower thread and mounted below 
the cloth plate, means including driving electrical sole 
noids for actuating said top and lower thread cutting 
and holding means when the related solenoids are ener 
gized, an electric circuit for energizing said solenoids and 
having a first normally open switch and a second nor 
mally closed switch connected in a series so that said 
solenoids are energized only when said first and second 
switches are simultaneously closed, means actuated by 
the mechanism for raising and lowering the presser bar 
and operative to open said second switch when the presser 
bar is raised, a rockable control lever for said first switch 
mounted adjacent the hand wheel and having a projec 
tion extending across the periphery of the hand wheel 
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so that the periphery of the hand wheel normally pre 
vents rocking of said control lever in the direction for 
closing said first switch, the periphery of the hand wheel 
having a recess therein located to receive said projection 
of the control lever when the needle is in a raised positio: 
then to permit rocking of said control lever in said direc 
tion for closing the first Switch, whereby said top and 
lower thread cutting and holding means can be actuated 
only when the needle is raised and the presser foot as 
sembly is lowered to avoid interference between the 
needle and said top and lower thread cutting and holding 
leaS. 
4. in a sewing machine; the combination according 

to claim 3, further comprising a plate on said rockable 
control lever adjacent the hand wheel and against which 
pressure can be manually applied to urge said control 
lever in said direction for closing the first switch. 

5. In a sewing machine having at least one substan 
tially vertical reciprocated needle, niechanism for recipro 
cating the needle including a rotatable hand wheel, a 
presser bar and mechanism for raising and lowering said 
bar, a top thread tension device, and a cloth plate under 
the presser bar having an opening through which a 
jower thread is passed; the combination of a presser 
foot assembly carried by the presser bar and including 
means for cutting and holding the top thread, means 
for cutting and holding the lower thread including a 
cutting blade mounted below the cloth plate for swinging 
in a horizontal plane across the opening through which 
the lower thread is passed said cutting blade having a 
wedge-shaped cutting portion to cooperate with the open 
ing of the cloth plate in cutting the lower thread when 
said blade swings in one direction across said opening, 
a resilient holding strip secured at one end to the under. 
surface of the cloth plate and formed with a down 
wardly inclined surface at its other end to resiliently 
engage under said cutting portion of the blade when 
the latter swings across the opening of the cloth plate 
thereby to hold the lower thread between said holding 
strip and cutting portion, an elongated thread pulling 
inenber secured to said cutting blade and having an 
eye at an end thereof spaced from the citting portion of 
said blade in said one direction of Swinging of the latter 
so as to register with the opening of the cloth plate 
when said cutting portion of the blade is spaced from 
said opening so that the lower thread then extends 
through said eye, swinging of said blade across the open 
ing of the cloth plate causing displacement of said eye 
away from the opening thereby pulling on the lower 
thread to provide slack in the latter when said eye is 
again registered with the opening in the cloth plate, 
actuating means for said top and lower thread cutting 
and holding means, and control means cooperating with 
the hand wheel and with the mechanism for raising and 
lowering the pressure bar to permit operation of said 
actuating means only when the needie is raised and the 
presser foot assembly is lowered on to the cloth plate 
thereby to avoid interference between the needle and 
said top and lower thread cutting and holding means. 

6. in a sewing machine of the described character; the 
combination of a cloth plate having an opening through 
which a lower thread is passed, a cutting blade mounted 
below the cloth plate for swinging in a horizontal plane 
across the opening through which the lower thread is 
passed said cutting blade having a wedge-shaped cutting 
portior to cooperate with the opening of the cloth plate 
in cutting the lower thread when said blade swings in 
one direction across said opening, a resilient holding 
strip secured at one end to the undersurface of the cloth 
plate and formed with a downwardly inclined surface 
at its other end to resiliently engage under said cutting 
portion of the blade when the latter swings across the 
opening of the cloth piate thereby to hold the lower 
thread betwecn said holding strip and cutting portion, an 
clongated thread pulling member secured to said cutting 
blade aid having an eye at an end thereof spaced from 
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said cutting portion of the blade in said one direction 
cf Swinging of the latter so as to register with the opening 
of the cloth plate when said cutting portion of the blade 
is spaced from said opening so that the lower thread 
then extends through said eye, swinging of the said blade 
across the opening of the cloth piate causing displace 
ment of said eye away from the opening thereby pulling 
on the lower thread to provide slack in the latter when 
said eye is again registered with the opening in the cloth 
plate. 

7. in a sevying machine of the described character; 
the combination according to claim 6, further comprising 
actuating ineans for said blade operative to initially move 
the latter in said one direction toward said opening at 

5 a relatively slow speed so that said thread pulling mem 
her pulls the lower thread without the danger of break 
ing the latter, and then to move said blade across said 
cpening at a relatively high speed for ensuring cutting 
of the lower thread. 

8. In a sewing machine of the described character; 
the combination of a cloth plate having an opening 
through which a lower thread is passed, a cutting blade 
not inted below the cloth plate for swinging in a hori 
zontal plane across the opening through which the lower 
thread is passed, said cutting blade having a wedge-shaped 
cutting portion to cooperate with the opening of the 
cloth plate in cutting the lower thread when said blade 
swings in one direction across said opening, a resilient 
holding strip secured at one end to the undersurface of 
the cloth plate and formed with a downwardly inclined 
surface at its other end to resiliently engage under said 
cutting portion of the blade when the atter swings across 
the opening of the cloth plate thereby to hold the lower 
thread between said holding strip and cutting portion, and 
an elongated thread pulling member secured to said 
cutting blade and having an eye at an end thereof spaced 
from said cutting portion of the blade in said one direc 
tion of swinging of the latter so as to register with the 
cpening of the cloth plate when said cutting portion of 
the blade is spaced from said opening so that the lower 
thread then extends through said eye, swinging of said 
blade across the opening of the cloth plate causing dis 
placement of said eye away from the opening thereby 
pulling on the lower thread to provide slack in the latter 
when said eye is again registered with the opening in the 
cloth plate, and actuating means for said blade including 
a solenoid, connecting means between said solenoid and 
blade so that the solenoid, when energized, produces 
movement of said blade across said opening, and a dash 
pot assembly including a fixed cylinder, a piston re 
ciprocatable in said cylinder and connected to said sole 
noid to be moved by the latter, said cylinder having a 
first passage therethrough continuously opening to the 
atmosphere to admit air to said cylinder in response to 
movement of said piston by the solenoid, and an aux 
iliary passage through said cylinder and opening to the 
atmosphere, said auxiliary passage being closed by said 
piston during initial movement of the latter and then 
uncovered during the remainder of the movement of 
the piston for reducing the resistance to said remainder 
of the movement of the piston so that said blade is 
initially moved in the direction toward said opening at 
a relatively slow speed to permit pulling of the lower 
thread by said thread pulling member without the danger 
of breaking the thread, while the remainder of the move 
ment of said blade in said one direction across said 
opening is accomplished at a relatively high speed for 
ensuring cutting of the lower thread. 

9. In a sewing machine of the described character; 
the combination according to claim 8, wherein said cylin 
der further has an adjustable valve interposed in said 
first passage to provide a variable restriction in the latter 
for controlling the speeds at which said piston, solenoid 
and blade travel when said solenoid is energized. 

10. In a sewing machine of the described character; 
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the combination of a cloth plate having an opening 
through which a lower thread is passed, a cutting blade 
mounted below the cloth plate for swinging in a horizontal 
plane across said opening, said cutting blade having a 
wedge-shaped cutting portion to cooperate with said 
opening of the cloth plate in cutting the lower thread 
when said blade Swings in one direction across said 
opening, a resilient holding strip secured at one end to 
the undersurface of the cloth plate and formed with a 
downwardly inclined surface at its other end to resiliently 
engage under said cutting portion of the blade when 
the latter swings across said opening of the cloth plate 
thereby to hold the lower thread between said holding 
strip and cutting portion, an elongated thread pulling 
member secured to said cutting blade and having an eye 
at an end thereof spaced from said cutting portion of 
the blade in said one direction of swinging of the latter, 
so as to register with the opening of the cloth plate when 
said cutting portion of the blade is spaced from Said 
opening so that the lower thread then extends through 
said eye, swinging of said blade across said opening of 
the cloth plate causing displacement of said eye away 
from said opening thereby pulling on the lower thread 
to provide slack in the latter when said eye is again 
registered with the opening in the cloth plate, actuating 
means for said blade including a solenoid, connecting 
means between said solenoid and blade so that the sole 
noid, when energized, produces movement of said blade 
in said one direction across said opening, a magnet mov 
able with said solenoid, a slidably mounted plunger 3 
disposed for adherence thereto by said magnet, and 
spring means resisting movement of said plunger with 
said magnet during energization of the solenoid so that 
initial movement of the latter is resisted and slowed by 
said spring means acting on the plunger and said magnet 
is separated from said plunger when the resistance of 
the spring means exceeds the magnetic attraction be 
tween said magnet and plunger whereby the remainder 
of the movement of said solenoid can occur at a rela 
tively high speed so that said blade is initially moved 
in said one direction at a relatively slow speed to permit 
pulling of the lower thread by said thread pulling men 
ber without the danger of breaking the thread, while 
the movement of said blade across said opening in Said 
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one direction is accomplished at a relatively high speed 45 
for ensuring cutting of the lower thread. 

11. In a sewing machine having at least one Substan 
tially vertical reciprocated needle, mechanism for re 
ciprocating the needle including a rotatable hand wheel, 

4. 
a presser bar and mechanism for raising and lowering 
Said bar, a top thread tension device, and a cloth plate 
under the presser having an opening through which a 
lower thread is passed; the combination of a presser 
foot assembly carried by the presser bar and including 
irreals for cutting and holding the top thread, means 
for cutting aid holding the lower thread and mounted 
below the cloth plate, means including driving electri 
cal Scienoids for actuating said top and lower thread 
atting and holding means when the related solenoids 

are cinergized, an electric circuit for energizing said sole 
aoids and including a first normally open switch and a 
Second normally closed switch connected in series so 
that Said Solenoids are energized only when said first 
and Second switches are simultaneously closed, means 
agitia fed by the mechanism for raising and lowering the 
presser bar and operative to open said second switch 
when the presser bar is raised, means for closing said 
first Switch and cooperating with the hand wheel of the 
needle reciprocating mechanism to permit closing of said 
first Switch only when the needle is raised, whereby said 
top and lower thread cutting and holding means can 
be actuated only when the needle is raised and the 
presser foot assenbly is lowered for avoiding interference 
between the needle and said top and lower thread cut 
ting arid helding means, means operated by said solenoid 
driven actuating means for the top thread cutting and 
holding means to release the top thread tension device at 
the time of operation of said top thread cutting and hold 
ing means, lower thread pulling means operated with 
said lower thread cutting and holding means to provide 
slack in the lower thread, and yieldable means magneti 
cally coupled to the solenoid driven actuating means 
for said lower thread cutting and holding means to pro 
vide relatively slow initial operation of the latter, during 
which the lower thread is pulled to establish slack there 
in, after which the magnetic coupling to said yieldable 
means separates to permit relatively fast operation to 
effect cutting and holding of the lower thread. 
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