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York 
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5 Claims. (CI. 112-252) 

The present invention relates generally to improve 
ments in sewing machines, and it relates more particu 
larly to an improved device for use with a sewing ma 
chine for effecting the selective automatic cutting of the 
sewing thread. 

In domestic and commercial sewing operations em 
ploying conventional sewing machines the frequent cut 
ting of the sewing thread is necessary. This cutting of 
the thread is effected either following each sewing se 
quence or the workpieces are connected in succession 
by the continuous thread and subsequently cut. In 
either event the cutting of the thread is highly time con 
Suming and inefficient and results in a large waste of 
sewing thread. There have been many proposals for 
expediting the cutting of the thread but these have been 
of a crude nature and contributed very little to the over 
all efficiency of the sewing operation. 

It is therefore a principal object of the present inven 
tion to provide an improved sewing machine. 

Another object of the present invention is to provide 
an improved mechanism for automatically effecting the 
cutting of a thread in a sewing machine. 

Still another object of the present invention is to pro 
vide an improved apparatus for automatically position 
ing a sewing machine needle and effecting the cutting 
of the sewing thread. - 
A further object of the present invention is to pro 

vide an improved mechanism for automatically position 
ing a sewing machine needle in any desired position. 
The above and other objects of the present invention 

will become apparent from a reading of the following 
description, taken in conjunction with the accompany 
ing drawings, wherein 

Figure 1 is a front elevational view of a sewing ma 
chine embodying the thread cutting mechanism of the 
present invention shown partially broken away for con 
venience of illustration; 

Figure 2 is a rear elevational view thereof; 
Figure 3 is a top plan view of the needle positioning 

mechanism; 
Figure 4 is a sectional view, taken along line 4-4 in 

Figure 3; 
Figure 5 is a sectional view, taken along line 5-5 in 

Figure 3; 
Figure 6 is an end elevational view illustrating a safety 

switch mechanism; - 
Figure 7 is a partial rear detail view illustrating the 

thread cutting motivating mechanism; 
Figure 8 is a horizontal detailed sectional view show 

ing the thread cutting mechanism; 
Figure 9 is a sectional view, taken along line 9-9 in 

Figure 8; 
Figure 10 is a schematic circuit diagram of the im 

proved thread cutting mechanism. 
The present invention, in a sense, contemplates the 

provision of the improved combination comprising a re 
ciprocatable needle bar, a thread engaging needle car 
ried by said needle bar, means motivating said needle 

2 
bar to reciprocate said needle along a predetermined 
path, a thread cutting element movable across the path 
of said needle, means for automatically positioning said 
needle above the level of said thread cutting element 
and means responsive to the position of said needle above 
said thread cutting element to actuate said thread cut 
ting element. 

Referring now to the drawings, the numeral 10 gen 
erally designates a base upon which is mounted a sew 
ing machine head 11 of substantially conventional con 
struction including a cantilevered arm 12 carrying a 
reciprocating needle bar 13 which removably holds a 
sewing needle 14. Also provided is a presser foot 6 
movable between a depressed and raised position by 
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means of a lever 17 pivotally connected to the rear face 
of the arm 12 and having a grooved forward end engag 
ing a pin 18a which is connected to the presser foot 16 
in the usual manner. The rear end of the lever 17 is 
adjustably coupled by a vertically movable connecting 
bar 18 to a knee treadle 19 in a conventional manner. 
Disposed below the presser foot 16 is a cloth plate 20 
which has longitudinal slots formed therein with which 
register the cloth advancing dogs 2. 
The underface of the presser foot 16 is recessed and 

carries a sole plate 22 to define a housing 23 having 
aligned openings formed therein to permit the passage 
of the sewing needle. A knife 24 is located in the hous 
ing 23 and is rotatably carried by a crank 26 provided 
with a rearwardly projecting arm 27 terminating in a 
balled end. The knife 24 has a lower cutting edge 28 
which cooperates with the stationary edge 29 formed 
on the sole plate 22. Also carried by the knife 24 is a 
forwardly projecting raised loop forming flange 30. 

Disposed below the cloth plate 20 and spaced there 
from is a guide plate 32. A reciprocating knife 33 is 
slidably located between the confronting faces of the 
cloth plate 20 and the under plate 32 and is provided 
with an upwardly sprung forward cutting edge which 
abuts the underface of the plate 20. The thread pull 
ing member 34 is slidably located in abutment with and 
below the plate 32 and terminates rearwardly in a re 
cessed portion 36. The cutting plate 33 and the loop 
ing member 34 are connected by a lost motion arrange 
ment and the recessed portion 36 is engaged by the balled 
end of an arm of a pivoted bell crank 37, the other end 
of which is connected to one end of an actuating rod 38. 
The crank arm 27 is engaged by a longitudinally ex 

tending slot formed in a lever 39 pivoted at its midpoint 
to the presser foot bar so as to be oscillatable about a 
horizontal axis, the opposite end of the lever slidably 
engaging a vertical slot formed in the lower end of a 
bracket member 40. A rod 41 is horizontally slidable 
in a support bracket 42 mounted on the sewing ma 
chine head and carries the depending bracket 40. The 
opposite end of the rod 41 is pin connected to a ver 
tically extending arm 43 which has its upper end piv 
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oted to the sewing machine head 11. The lower end of 
the arm 43 is pin connected to the upper end of a sec 
ond arm 44 which is pivoted to the sewing machine head 
11 as at 46 and has a depending portion engaging the 
rear end of the rod 38. Thus, upon the forward and 
rearward movement of the rod 4 the cutting knife 24 is 

65 

actuated to effect the looping and cutting of the upper 
thread and the lower cutting and looping members 33 
and 34 are likewise reciprocated by way of the arms 43 
and 44 and connecting rod 38 and bell crank 37 to effect 
the looping and cutting of the bobbin thread. A com 

70 

plete and detailed description of the thread cutting mech 
anism above described as well as its operation is set forth 
in U.S. Patent No. 2,376,417, issued May 22, 1945, to 
J. Chudner. 
A pair of opposed horizontal longitudinaily aligned 
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Solenoids M2 and M3 are housed in a casing 47 which is 
mounted on the sewing machine head 11. The solenoids 
M2 and M3 are provided with slidable armatures 48 and 
49 respectively which are connected by a link member 50. 
provided with a vertical groove 5 engaging a pin 52 
mounted on the rod 41. In normal operating position the 
rod 41 and the corresponding solenoid armatures 48...and 
49 are in their rearmost position. In order to effect the 
cutting operation, the solenoid M3 is first energized to 
advance the rod 4 forwardly and then the solenoid M2 is 
energized and the solenoid M3 deenergized to effect the 
retraction of the rod 4. The circuit for achieving the 
aforesaid energization will be hereinafter set forth- and 
the mechanism of the thread cutting operation has been 
described in the previously cited Chudner patent. 
The sewing machine head 11 is provided with a con 

ventional hand wheel 53 carrying a drive pulley 54 which 

O 
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is connected by way of a V-belt 56 to a power pulley 57. 
The power pulley 57 is rotatably carried by a bracket 58 
and may be selectively coupled by way of a clutch mech 
anism to a main drive motor 59 or a brake plate. The 
clutch mechanism is for effecting the driving or braking 
of the pulley 57 and the sewing machine and is controlled 
by means of a rod 60 connected to the foot treadle of 
the sewing machine. The above braking and drive con 
trol mechanism is conventional. It should be noted that 
by control of the rod 60 and the various parts connected 
thereto the clutch may be located at the position inter 
mediate the braking and driving position so that the hand 
wheel 53 may be rotated independent of the drive motor 
and the brake plate. 

In order to automatically effect the aforesaid inter 
mediate positioning of the clutch there is provided a lever 
61 pivotally connected to a support bracket 63, the for 
ward end of the lever 55 carrying an angle member 64 
which is adapted to bear upon the upper end of the con 
trol rod 6 when the arm 6; is rotated clockwise and is 
free of the movement of the control rod 60 when the 
lever 61 is in its counterclockwisemost position. The 
opposite end of the lever 61 is connected to the armature 
of a Solenoid M the actuation of which will be herein 
after described. 

In order to effect the thread cutting operation it is 
necessary that the needle 14 and the needle bar 13 be 
located in a raised position. The mechanism for auto 
matically positioning the needle in raised position and 
effecting the actuation of the thread cutting device, and 
if desired, for selectively positioning the needle in its de 
pressed position or raised position including an auxiliary 
drive motor 7 suitably mounted on the base 10 adjacent 
the drive end of the sewing machine head 1 and con 
nected to the input end of a right angle gear reduction 
unit 71. The gear reduction unit 7 is provided with an 
output shaft 72 which carries a sprocket wheel 73. 
A pair of horizontally spaced parallel vertical blocks 

74 have aligned openings formed therein which engage 
respective ball bearing members 76. A shaft 77 passes 
through and is rotatably engaged by the ball bearing 
members 76 and carries at its rear end an overrunning 
clutch coupling device 78 which is secured and positively 
positioned on the shaft 77 by means of a nut 79 which 
engages the threaded end of the shaft 77. The driven 
member 80 of the overrunning clutch 78 is rigidly affixed 
to the shaft 77 whereas the drive member 81 is rotatably 
carried thereby and it is in drive relationship with the 
driven member 80 and the shaft 77 only when the drive 
member 8 rotates at a greater speed than the driven 
member 80. There is no intercoupling between the clutch 
members 80 and 8 when the driven member 80 is ro 
tated at a greater speed than the drive member 81. 
The drive member 81 carries a sprocket wheel 82 which 

is connected by way of a sprocket chain 83 to the sprocket 
wheel 73. Mounted on the forward end of the shaft 77 
is: a sprocket wheel 84 which is connected by way of a 
Sprocket chain 86 to a sprocket wheel 87 affixed to the 
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4 
sewing machine hand wheel 53 so that the shaft 77 ro 
tates with the hand wheel 53 and with the needle bar 
drive mechanism. Thus, when the sprocket wheel 73 is 
stationary or is driven by way of the auxiliary drive 
motor 70 so that the clutch drive member 81 rotates at 
a speed less than the driven member 80 there is no drive 
coupling between the auxiliary drive motor 70 and the 
Shaft 77. 
A pair of base plates 90 are carried on the inner face 

of each of the blocks 74. Mounted on the confronting 
faces of the base plates 90 are breaker point mechanisms 
B and B2 respectively each of which includes a bracket 
member 91 adjustably affixed to the base plate 90 by 
means of screws 92 engaging slots formed in the en 
larged ends of the brackets 91 and engaging tapped open 
ings in the base plate 90. The bracket 91 carries a pin 
94 which rotatably supports a rocking breaker arm 96, 
one end of which is provided with a circular opening 
engaging an insulator bushing carried on the pin 94. The 
free end of the breaker arm 96 is provided on its lower 
face with a contact point 97. The pin portion of the 
rocker arm 96 carries a flexed spring member 93, the 
free end of which is provided with an opening slidably 
engaging a stud 99 carried by an upwardly directed ear 
100 disposed on the bracket 9. The tension on the 
spring 98 is adjustable by means of a nut 101 engaging 
the stud 99. The lower forward end of the bracket 91 is 
provided with an upstanding lug 102 which carries a 
stationary contact point 103 in registry with the breaker 
point 97. It should be noted that the breaker arm 96 
and the breaker point 97 are electrically separated from 
the contact point 103 and its supporting mechanism in 
the manner well known. 

Each of the breaker arms 96 is provided in the con 
ventional manner with a depending cam follower 104 
which engages the surface of a respective cylindrical cam 
105 and 106 carried by and rotatable with the shaft 77. 
Each of the cams 65 and 506 is provided with a raised 
surface 108, the breaker points 97 and 103 being separated 
when the cam follower 104 engages the raised surface 
108 of the respective cams 105 and 106 and are in closed 
position when the cam follower 104 registers with the 
depressed portions 109 of the cams 105 and 106. It 
should be noted that the respective cams 105 and 106 
are carried on the shaft 77 so that their raised portions 
108 are separated approximately 180. The angular posi 
tion of the cam 105 is such that when the needle bar 13 
and the needle 14 are in depressed or lowermost position 
the raised portion 108 of the cam 105 engages the can 
follower 104 and when the needle bar 13 and needle 14 
are in their raised position the corresponding cam fol 
lower 104 registers with the raised surface 108 of the 
cam 106. Thus, when the needle is in depressed position 
the breaker switch. B1 is closed and breaker switch B2 
open and when the needle is in its raised position the 
breaker switch B2 is closed and the breaker switch B1 
is open. 
A switch S7 is carried on a bracket 110 adjacent to the 

presser foot actuating control rod 18. An actuating arm 
111 is carried by the Switch 110 and engages the under 
face of the free end of the presser foot lever 17. When 
the presser foot 16 is in its raised position the rear end 
of the lever 17 depresses the arm 111 to effect the open 
ing of the normally closed switch S7. However, when 
the presser foot is in its depressed position the rear end 
of the lever 17 is raised to effect the closing of the switch 
S7. A Switch S6 is provided with an actuating plunger 
112 which engages the underface of the inner end of 
the clutch plate control lever 61. The switch S6 is nor 
mally closed and is opened upon actuation of the sole 
noid M1. The purpose of the switch S6 is to prevent 
multiple cycling of the cutting operation as will be here 
inafter set forth. 

Referring now more particularly to Figure 10 of the 
drawing which schematically illustrates the wiring and 
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electrical components of the improved device, the desig 
nation L1 indicates a conductor line which is connected 
by way of a main switch S1 to one terminal of a source 
of alternating current 120, the other terminal of which 
is connected to a line L2. A hand operated single pole 
double throw switch S3, which is readily accessible and 
carried on the sewing machine head 11, has its arm 
connected to the line L2 and one pole P3 thereof con 
nected to the arm 96 of the breaker mechanism. B1 
and the other pole P32 connected to the arm 96 of the 
breaker mechanism. B2. A normally open single throw 
double pole switch S2 is closed by an auxiliary knee ped 
dle 121 depending from the sewing machine base 10 and 
laterally spaced from the knee treadle 19. One of the 
arms B22 of the switch S2 is connected to the line L2 
and the other arm B2 thereof is connected by way of 
the switch S6 to the arm A1 actuated by the relay R1, 
the cooperating contact of which is connected to one 
terminal of the solenoid of the relay R2. The other 
terminal of the relay R2 is connected to the line L1. 
Both of the poles of the switch S2 are connected to the 
arm 96 of the breaker mechanism B2. The contact ele 
ments 103 of the breaker mechanism B1 and B2 are con 
nected to a line L3. The clutch actuating solenoid M1 
and the solenoid of the relay R1 are connected between 
the lines L1 and L3, The line L3 is also connected by 
way of a filter condenser C1 to one pole D1 of an alter 
nating current induction motor D, the other pole of which 
is connected to the line L1. 
A contact P1.10 associated with its arm A11 which is 

actuated by the relay R1 and connected to the motor pole 
D1, is connected to the line L3. An opposite pole P111 
associated with the relay arm A11 is connected to one 
side of a rectifier F and through a braking condenser C2 
to line L1. The other side of the rectifier F is connected 
through a resistor R to the line L3. The relay R2 actu 
ates an arm A2 which is connected to the line L2 and 
alternately engages contact P20 which is connected 
through the presser foot control safety switch S7 to one 
terminal of the solenoid M2, the other terminal of which 
is connected to the line L1 and contact P2 which is 
connected to one end of the terminal M3, the other ter 
minal of which is connected to the line L1. It should 
be noted that when the solenoid of the relay R1 is ener 
gized the relay arm A1 is in open position and the arm 
A11 engages the contact P1.10 and when the solenoid of 
the relay R2 is energized the arm A2 engages the con 
tact P20. 

Considering now the operation of the improved sew 
ing machine, upon termination of the sewing cycle, the 
operator releases the foot treadle permitting the raising 
of the drive control rod 60 so that the clutch swings 
from the motor engaged position to the braking position 
thereby stopping the sewing machine. He thereupon ac 
tuates the knee treadle 121 to close the switch S2 bring 
ing the arms B22 and B21 into engagement with the 
respective switch poles. In the event that the needle bar 
13 and needle 14 are not in their raised position the 
raised portion 108 of the cam 106 will be out of regis 
try with the cam follower 104 so that the breaker mech 
anism B2 is in closed position to complete the circuit 
connecting the solenoid M1 and the solenoid of relay R1 
across the lines L1 and L2 to energize the solenoids. 
The energization of the solenoid M1 depresses the rod 60 
slightly to release the main drive brake to permit the 
rotation of the pulley 54 and movement of the needle 
bar and needles 13 and 14 respectively. Furthermore, 
the energized relay R1 swings the arm A1 to open posi 
tion so that the circuit to the relay R2 is open, and pulls 
the arm A11 into engagement with the contact P110 to 
connect the motor D between the power lines L1 and L2 
by way of the breaker mechanism B2 and the switch S2. 
The energized motor D drives the sewing machine by 

way of the reduction gear 71, shaft 77 and the associated 
overrunning clutch 78 and the various sprocket wheels 
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6 
and sprocket chains. When the needle bar 13 and nee 
dle 14 reach their upper position the raised portion 108 
of the cam 106 registers with the corresponding cam fol 
lower 104 to open the breaker mechanism B2 to thereby 
deenergize the solenoid M1 and brake the sewing ma 
chine. The deemergized relay R1 permits the arm A11 
to return into engagement with the contact P1.1 and 
the arm A1 to return to closed position to thereby ener 
gize the solenoid of the relay R2. As the arm A11 en 
gages the contact Pili the condenser C2 which has been 
previously charged by way of the rectifier F and resistor 
R is connected across the motor D to rapidly dynamically 
brake the motor D. The energization of the solenoid of 
the relay R2 brings the arm A2 out of engagement with 
the contact P21 and into engagement with the contact 
P20 to energize the solenoid M2 which in turn carries 
the cutter actuating bar 41 to its rear position. The 
knee treadle is thereafter released to permit the switch 
S2 to open thereby deemergizing the relay R2 and per 
mitting the arm A2 to return to engagement with the 
contact P21 and out of engagement with the contact 
P20 thereby deemergizing the solenoid M2 and energizing 
the solenoid M3 and returning the rod 41 to its forward 
position to complete the cutting operation. The recip 
rocating motion of the rod 41 mechanically effects the 
cutting operation as has been hereinbefore set forth. 
In the event that it is desired to automatically bring 

the needle bar 13 and needle 14 to its depressed position 
the toggle switch S3 is manipulated to bring the arm 
thereof into contact with the pole P3 which energizes the 
solenoid Mi to relieve the drive brake and energizes the 
solenoid of the relay R1 to raise the arm A11 into en 
gagement with the contact P10 completing the circuit to 
the auxiliary drive motor D which drives the sewing ma 
chine through the shaft 77 until the raised portion 108 
of the cam 105 engages the corresponding cam follower 
104 to open the breaker mechanism B1 and deemergize 
the solenoid M1 and the solenoid of the relay. R1 per 
mitting the arm A11 to return into engagement with the 
pole P111 effecting the dynamic braking of the auxiliary 
drive motor D. 

Inasmuch as the switch S2 has been maintained in 
open position the cutting operation is not affected. By 
manipulating the toggle switch S3 in an opposite direc 
tion to effect engagement of the pole P32 the needle may 
be automatically located in its upper position without 
the actuation of the cutting mechanism in the manner 
similar to that for automatically locating the needle in 
its depressed position as above described. 

It will be noted that when the presser foot 16 is in its 
raised position the switch S7 is opened as aforesaid there 
by preventing the energization of the solenoid M2 and 
the effecting of the cutting operation. It should also be 
noted that when the solenoid M1 is energized the switch 
S6 is opened by the swinging of the lever 6. Thus, in 
the event of multiple cycling which may occur when the 
operator actuates the main drive foot treadle as well as 
well as the knee peddle 121 the switch S6 because of the 
inertia of the system will be maintained open during the 
opening of the breaker mechanism B2 to thereby prevent 
the energization of the solenoid of the relay R2 and the 
successive repetitive recycling of the thread cutting opera 
tion. 
While there has been described and illustrated a pre 

ferred embodiment of the present invention, it is apparent 
that numerous alterations and omissions may be made 
without departing from the spirit thereof. 

I claim: 
1. The improved combination comprising a sewing ma 

chine including a reciprocable needle bar, a thread engag 
ing needle carried by said needle bar, means motivating 
said needle bar to reciprocate said needle along a pre 
determined path, a thread cutting element movable across 
the path of said needle, means for stopping said needle 
bar and said needle, automatically operable means for . 



7 
thereafter selectively positioning said needle above the 
level of said thread cutting element, means responsive to 
the positioning of said needle above said thread cutting 
element to actuate said thread cutting element, and means 
to deactivate the last referred-to means thereby to prevent 
the thread cutting, as desired, when the needle is posi 
tioned above the thread cutting element. 

2. The improved combination in accordance with claim 
1, including a second thread cutting element disposed 
below said first thread cutting element, and a cloth sup 
porting plate located between said thread cutting elements. 

3. The improved combination comprising a sewing ma 
chine including a reciprocatable needle bar, a thread en 
gaging needle carried by said needle bar, a thread cutting 
element movable across the path of said needle, a main 
drive motor, means including a clutch coupling said main 
drive motor to said needle bar, said clutch being movable 
into engagement with said drive means, into braking posi 
tion, and into a position intermediate said drive means 
engaging position and said braking position, a first sole 
noid including an armature adapted to shift said clutch 
into Said intermediate position upon energization of said 
first Solenoid, an auxiliary motor connected to said needle 
bar through an overrunning clutch, a first normally open 
Selectively operable switch, a second normally open switch 
responsive to the position of said needle bar to be closed 
when said needle bar is in a raised position, said first sole 
noid and said first and second switches being connected 
in series across a source of current, a first relay having 
a Solenoid connected in series with said first and second 
Switches across a source of current, a pair of first relay. 
contacts associated with said first relay, a pair of nor 
mally closed relay contacts movable to open position upon 
energization of said first relay solenoid, a third switch 
operable concurrently with said first switch, a second 
relay having a solenoid connected in series with said first 
contact points and said first and third switches to a source 
of current, a contact carrying arm actuated by said first 
relay and a second normally engaging and a third nor 
mally disengaged contact registering therewith, said auxil 
iary drive motor having one pole connected to one termi 
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nal of a source of current and the other pole being con 
nected to said first relay arm and said third contact being 
connected through said first and second switches to the 
other terminal of said source of current, a second contact 
carrying relay arm associated with said second relay, a 
fourth contact registering with and normally out of en 
gagement with said second relay arm and a second sole 
noid having an armature connected to said thread cutting 
element and having one terminal connected to one pole 
of a source of current and the other terminal connected 
to said third contact, said second relay arm being con 
nected to the other terminal of said source of current. 

4. The improved combination in accordance with claim 
3, including a capacitor connected in series with a recti 
fier and said first and second switches to a source of cur 
rent, one terminal of said capacitor being connected to 
one pole of said auxiliary drive motor and the other ter 
minal of said capacitor being connected to said relay 
second contact. 

5. The improved combination in accordance with claim 
3, including a fourth normally open switch responsive to 
the position of said needle bar to be closed when said 
needle bar is in depressed position, and a fifth normally 
open selectively operable switch, said fourth and fifth 
Switches being connected in series across said first and 
Second switches. 
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