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United States Patent Office 3,253,685 
Patented May 31, 1966 

1. 

3,253,685 
CLUTCH AND BRAKES FOR SEWING MACHINE 

Americo E. Marola and Norman W. Starr, Torrington, 
Conn., assignors to The Torrington Company, Torring 
ton, Conn., a corporation of Maine 

Filed July 25, 1963, Ser. No. 297,622 
4. Claims. (C. 192-18) 

The invention, of which the following is a detailed 
specification, relates to a clutch control for sewing ma 
chines. In the efficient and speedy foot control of the 
operation of a motor-driven Sewing machine, it is desir 
able to operate the clutch mechanism under a variety of 
conditions. The ordinary engagement of the clutch mech 
anism can be used to control the speed. It is also impor 
tant that the sewing operation be capable of stopping in 
stantly. There are also circumstances under which it is 
desired to make a single stitch by the single revolution 
of the main or driven shaft. 
One of the objects of this invention is to provide a trea 

dle-operated clutch by which the motor power is directly 
connected to the main shaft of the sewing machine. 
A further object of the invention is to provide a friction 

brake on the hand wheel of the sewing machine corre 
lated with the clutch operating mechanism in such manner 
as to maintain braking action on the wheel whenever the 
clutch is disengaged. 
A still further object of the invention is to effect me 

chanical disengagement of the clutch and its braking in a 
predetermined position of the main shaft. 

it is also possible by this invention to effect a clutch 
ing engagement which will permit a single revolution of 
the main shaft followed by disengagement of the clutch 
and stoppage of the machine. 
With these and other incidental objects of the invention, 

it has been illustrated by way of example on the accom 
panying drawings on which: 
FIGURE 1 is a vertical section of the clutch mechanism 

for a sewing machine; 
FIGURE 2 is an enlarged vertical section of the cor 

related clutch throw-out mechanism on line 2-2 of FIG 
URE 3; - 
FIGURE 3 is an enlarged vertical section on the line 

3-3 on FIGURE 1; 
FIGURE 4 is an enlarged detail elevation of the piv 

otally-mounted brake means; - 
FIGURE 5 is a partial vertical section on the line 5-5 

of FIGURE is 
FIGURE 6 is a detail perspective view of the solenoid 

controlled micro switches; 
FIGURE 7 is a schematic diagram of the parts when 

in a "stop” position; 
FIGURE 8 is the corresponding wiring diagram for 

FIGURE 7; 
FiGURE 9 is a schematic diagram of the parts in driv 

Ilg engagement; 
FIGURE 10 is the corresponding wiring diagram 

FIGURE 9; 
FIGURE 11 is a schematic diagram of the parts in a 

"neutral' position; 
FIGURE 12 is the corresponding wiring diagram for 

FIGURE 11; 
FIGURE 13 is a schematic diagram of the parts in a 

“single stitch” position; 
FIGURE 14 is the corresponding wiring diagram for 

FIGURE 13; and 
FIGURE 15, appearing in the sheet embodying FIG 

URE 3, is a perspective view of the treadle. 
Primarily the invention consists in controlling the clutch 

mechanism and drive of a motor-driven shaft on a sew 
ing machine, so that the desired objects may be obtained 
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2 
by simple and effective means. On the accompanying 
drawings, the preferred form has been illustrated to in 
clude the following features. 

There is a main frame or housing 11 forming part of 
the sewing machine structure. The end of the housing 
carries a brake housing 12. This has a conical friction 
face i3, forming a brake upon the clutch. 
The customary main or driven shaft 14 is suitably 

mounted in the housing 11 by a ball bearing 15. 
The outer end of the shaft 14 has a loosely journalled 

pulley 16. This pulley is driven by means of a belt 17 
in the direction shown by the arrow on FIGURE 1. 
The pulley 16 has an inner flange 18 which cooperates 

with the drive clutch to apply power to the shaft 14. 
A drum 19 is loosely journaled on the shaft 14. The 

drum has a flange 20. 
A hand wheel 21 is fitted around the drum and against 

one side of the flange 20. Adjacent the hub of the hand 
wheel 2i, there is a clutch disc member 22. This has a 
conical face fitting frictionally in engagement with the 
face of the flange i8 of the pulley 16. On the opposite 
side of the druna is a brake shoe 23 having a conical face. 
This face is brought into frictional engagement with the 
brake housing i3. A series of through bolts 24 run 
through the clutch disc member 22, the hand wheel 21, 
the fange 29 and the brake shoe 23, as shown in FIG 
URE 1. 
The inside face of web 25 of the drum 19 has a slotted 

stop adjustment plate 28, formed with projecting lugs 27 
attached by cap screws. 

Slightly spaced fronn the plate 28, the shaft 14 carries 
a collar 26, which may be adjusted into a selected position 
around the shaft 14. This collar 26 carries a dog 29, 
which is engaged by the lugs 27. Three compression 
springs 106, seated in holes in collar 26, bear against the 
outer face of fiange 3. 
A loose brake coilar 30 is provided with two flanges 31 

and 31', one 31' of which is bolted tightly to the web 25 
of the drum. 19. A second spaced flange 31 provides a 
track for the operation of a cam roller 43. The inside 
face of the flange 31 has a cam lobe or boss 32. 

Adjacent the flange 31, the shaft 14 carries a loosely 
journaled clutch throw-out bearing 33, having a wear plate 
or flange 34. 

Beneath the brake housing 12, the housing 11 has pro 
jections 35 in which three spaced bearings 36, 37 and 38 
form journals for a pivot shaft 39. Between bearings 36 
and 37 there is journaled a clutch lever 49. This clutch 
lever has a yoke 41, by which the clutch throw-out wear 
plate and bearing are moved toward the pulley 16, with 
which the clutch face 22 is brought into engagement. 
A rock arm 42 is pivotally carried between the bearings 

37 and 38. The upper end of the rock arm carries a roll 
er 43. This roller 43 travels continuously within the spac 
ing between the inner faces of the flanges 3 and 31' of 
the loose brake collar 30 and is in operative engagement 
with the cam lobe 32, as indicated by FIGURES 1 and 3. 
The housing 1 also forms the support for a bracket 

44, through which a treadle control rod 45 is slidable, as 
shown in FiGURE 4. The housing 11 at its base forms 
a bearing 46 through which a rock shaft 47 projects, as 
shown in FIGURE. 2. Outside of the base of the hous 
ing 11, the projecting end of the rock shaft 47 carries a 
bell crank lever 48. The treadle control rod 45 extends 
down to a bearing on a pivot pin 49 intermediate the ends 
of the bell crank lever 48. A coil spring 50 surrounding 
the upper portion of the rod 45 is adjustably held between 
bracket 44 and stop 51 on the rod 45. 
The upper end of the rod 45 has an eye carried within 

a coupling pin 52. The coupling pin 52 also has a pivotal 
connection with a cam bar 53. 
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This cam bar is journaled in the bottom of the frame 
105 and the slide bearings 68. 
The frame 105 has a bracket 54 which has a pivoted 

rock arm 55.. The free end of the rock arm 55 carries a 
finger 56 freely movable within a notch 57 on the nearer 
side of the cam bar 53. 

. The rock arm 55 carries a pin 58 which projects up 
wardly. 
The frame 105 carries pivot screws 59 and 60. These 

carry gudgeons 61 and 62 which form a pivotal mounting 
for a spring-loaded brake 63 which brake is engageable 
with the periphery of the hand wheel 21. The bottom side 
of the brake 63 carries an abutment 64. 
The pin 58 extends below the rock arm 55, where it sup 

ports a spring 65. The spring is held in compression by 
the bolt 66 screwed into bracket 54 at its lower end. 
An adjustable stop nut 67 forms an abutment against 

bracket 54. 
The sewing machine housing 11 is normally mounted 

On a table (as seen in FIGURE 15). To connect the 
clutch control to a foot treadle, the end of the lever 48 
has a hole 69. This receives a hook 70 on the end of a 
rod 71. An eye on the end of rod 71 is pivoted to the 
front or toe end of a rocking treadle 72. The treadle 72 
is pivotally mounted on a bracket for foundation 73. Op 
eration of the treadle rocks the shaft 47 in the direction 
desired. This in turn provides vertical movement for the 
control rod 45 and the sliding cam bar 53. 
The clutch yoke 41 is offset centrally at 74, where it is 

journaled on the shaft 39 between bearings 36 and 37. 
Yoke 41 has a depending extension 75 on which is mount 
ed a transverse pin 76 carrying a pendant link 103 sup 
porting a cam follower 77. The follower 77 moves into 
and out of the depression 78 on the side of the cam bar 
53. In this manner the yoke is rocked in a clockwise 
direction (as seen in FIGURES 1 and 2) to move the 
clutch disc member 22 and thus bring the driven shaft 14 
into engagement with the clutch member 18. The pend 
ant link 103 is further connected to the depending ex 
tension 75 by a screw 110, the threaded end of which pro 
jects through a slot 109 in the extension 75 and is threaded 
into the pendant link 103. The screw 110 is surrounded 
by a coil spring 104 which is compressed between the ex 
tension 75 and a first nut 107 threaded on the screw 105. 
A Second nut 108 is also threaded on the screw 110 be 
tween the extension 75 and the point at which the screw 
110 is threaded into the pendant link 103. The spring 
104 acts against the first nut 107 and the extension 75 
to pull the second nut 108 against the extension 75 and 
to bias the pendant link and the cam follower. 77 towards 
the extension 75. 
The clutch is adjusted by altering the position of the 

Second nut 108 which effects the spacing between the ex 
tension 75 of the yoke 41 and the pendant link 103 which 
carries the cam follower 77. The spacing between the 
extension 75 and the pendant link 103 is inversely propor 
tional to the amount of clockwise (as seen in FIGURES 
1-2) movement of the yoke 41 when the cam follower 77 
is removed from the depression 78 in the cam bar 53. 

initially the machine drive is in neutral and disconnected 
from the clutch and drive shaft 14. This condition exists 
when the treadle 72 is in its central position (as seen in 
FIGURE 11), or at any time when the operator's foot is 
removed from the treadle. At such time the pressure of 
the spring 65 against the stop lever 56 pushes the pin 58 
upward and causes the pivotally-mounted spring-loaded 
brake 63 to bear on the periphery of the hand wheel 21. 
This prevents accidental rotation of the hand wheel and 
driven shaft 14, precluding accidental rotation of the latter 
in the central position of the treadle. 
By depressing the toe of the foot treadle 72, the rock 

shaft 47 is rotated to pull down the treadle control rod 45. 
It follows that cam bar 53 is also lowered and its cam sur 
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face moves the cam follower 77, resulting in movement of . 
the clutchfork 41 in a clockwise direction (as seen in FIG 75 

4. 
URES 1 and 2). This then strikes the clutch throw-out 
washer or wear plate 34, its bearing 33 and the brake 
collar-flange 31. As a consequence, the drum 19 moves 
to the right (as seen in FIGURES 1-2) and the clutch 
disc member 22 engages the face 18 on the pulley 16. The 
main shaft 4 is thus caused to rotate by engagement of 
the stop adjustment plate 28 with the clutch dog 29 on 
the driven shaft 14. Almost simultaneously the cam bar 
53 pulls down on the lever 55, thus allowing the pivotally 
mounted spring-loaded brake 63 to release the hand wheel 
2. The main shaft 14 is therefore set in rotation. This 
initiation of operation is entirely mechanical and does 
not allow the operation of any of the auxiliary electric cir 
cuits. m 

The housing 11 carries a two-position microswitch. 79 
adjacent the treadle control rod 45. The control rod 45 
has a finger 80 which on rising comes in contact with a 
blade operator 79 of the switch 79, thus releasing the 
latter from a first to a second position. 

Driven shaft 14 carries a cam 81 which rotates and 
Strikes an operating lever of a two-position microswitch 83. 
A solenoid. 84 is mounted within the housing 11 and 

adapted for intermittent operation. This solenoid has a 
coupling 85 forming part of a shaft 86 which projects 
through an opening of the housing. The end of the shaft 
86 carries a friction plate 87. Adjacent the friction plate 
87 is a cam plate 88. Beyond the cam plate is a cam. 89. 
The camplate 88 and the cam 89 are keyed for rotation on 
the shaft 86. The cam 89 has a cam release pin 90. 

Below the Solenoid 84 there is mounted on the housing 
11, a release Solenoid 91. A shaft of this solenoid pro 
jects through the housing wall and at its end carries a re 
lease arm 92. This release arm may be brought into the 
path of the release pin 90 by the operation of the solenoid 
9. 
A drum 93 on the shaft 86 has three axially spaced 

depressions 94, 95, 96. 
Fixedly mounted around the drum 93 are a two 

position microSwitch 97 for the solenoid 84; a two-position 
microswitch 98 for the single stitch operation solenoid 
(as seen in FIGS. 13 and 14); and a two-position micro 
Switch 99 for the release solenoid 91. 

For limiting the motion of the driven shaft 14 to a 
single revolution, a two-position microswitch 100 is 
mounted on the forward end of the treadle 72. This 
Switch 100 is operated by depression of a small toe lever 
101. 

In depressing the heel of the treadle for stopping 
the operation (as seen in FIGS. 7-8), the finger 80 is 
raised into contact with the blade operator 79 and the 
two-position microswitch 79 is moved to the second of its 
two-positions. 
With the microswitch 97 in the first of its two-positions, 

contact of the operating lever 82 of the switch 83 with 
the cam 81 on the driven shaft 14 establishes alternating 
positions of switch 83. 
With finger 80 in contact with blade operator 79, plac 

ing Switch 79 in its second position, and with switches 97 
and 83 in their first positions current is applied to the 
Solenoid 84. This rotates the shaft 86, causing the micro 
Switches 97-99 to move to their second positions (as seen 
in FIGURES 7-8) and inserts a resistor into the circuit 
to prevent burn-out of the coil of solenoid 84. Rotation 
of the cam 89 brings the high point of the cam into contact 
-with the lower roller 102 of the rock arm 42. This pivots 
the rock arm 42, bringing the upper roller 43 toward the 
frame 11 and into position to be hit by the brake cam 
lobe 32. This draws the brake collar 30 and clutch plate 
assembly 19 towards the frame 11, causing the brake shoe 
23 to be forced into the cone 13 of the brake housing 12 
and thus stopping rotation of the main shaft 14. 
By suitable relation between the stop position and 

needle and awl position of the sewing machine, the stop 
adjustment plate 28 is set in proper position. 
As the treadle 72 is returned to its neutral position (as 
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seen in FIGS. 11-12), finger 80 moves out of contact 
with blade operator 79 placing switch 79 in its first posi 
tion, 79 moves to closed contact, causing current to flow 
through single stitch microswitch 100 and to the release 
solenoid 91, which returns the solenoid 84 to position of 
rest by the solenoid release arm 92 hitting the solenoid 
cam release pin 90, restoring the microswitches 97-99 to 
their first positions (as seen in FIGS. 11-12) and resulting 
in an electrical as well as mechanical neutral condition. 
By single stitch sewing or for automatic positioning in 

less than one stitch, the toe lever 101 enclosing switch 
100 and mounted on the toe of the treadle 72, is depressed 
by the operator, moving the microswitch i00 to its sec 
ond position (as seen in FIGS. 13-14), also depressing 
the toe of the treadle 72 and engaging the clutch, as pre 
viously described. This causes the shaft 14 to rotate and 
causes the cam 8 to contact the operating lever 82 of 
switch 83, operating the solenoid 84, which rotates the 
solenoid shaft 86 and moves microswitches 97-99 to their 
second positions, inserting a resistor into the solenoid 
circuit. 
The brake 13, 23 is actuated in automatic stop posi 

tion in the same manner as previously described, except 
for one difference. The operator is holding the clutch 
18, 22 engaged with toe treadle 72 at the same time that 
the brake mechanism 13, 23 is actuated by the solenoid 
84. This causes a mechanical interference which is then 
relieved by compressing the spring 104 between the first 
nut 107 which is threaded on the screw 10 that is threaded 
into the pendant link 103, and the depending extension 75 
of the clutch fork 41, preventing damage to the mechanical 
linkage. Upon release of the toe lever 101 by the opera 
tor, the single stitch microswitch 100 operates the same 
release solenoid cycle as previously described. 
What we claim is: 
1. In a sewing machine or the like, a shaft, means sup 

porting the shaft for rotation, a combined pulley and 
clutch member loosely journaled on the shaft, control 
means comprising a driving dog adjustably secured to the 
shaft, a collar loosely journaled on the shaft, a brake 
drum mounted on the collar, means adjustably secured to 
the brake drum which are engageable with the driving dog, 
a clutch face mounted on the brake drum and being en 
gageable with said pulley and clutch member, a clutch 
lever, means mounting said clutch lever for pivotal move 
ment, said clutch lever being operatively engageable with 
the collar, cam means, and means mounting said cam 
means for reciprocable movement to pivot said clutch 
lever, whereby reciprocable movement of said cam means 
controls the engagement and disengagement of said com 
bined pulley and clutch member with said shaft. 

2. The combination as defined in claim 1 wherein there 
is further included adjustable cam follower means 
mounted on said clutch lever and engageable with said 
CaleanS. 

3. In a Sewing machine or the like, a shaft, means for 
supporting the shaft for rotation, a combined pulley and 
clutch member loosely journaled on the shaft, control 
means comprising a driving dog adjustably affixed to the 
shaft, a collar loosely journaled on the shaft, a brake 
drum mounted on the collar, means adjustably secured 
to the brake drum which are engageable with the driving 
dog, a clutch face mounted on the brake drum and being 
engageable with said pulley and clutch member, a clutch 
lever, means mounting said clutch lever for pivotal move 
ment, said clutch lever being operatively engageable with 
the collar, brake means, means mounting said brake 
means for pivotal movement, said brake means being 
operatively engageable with the periphery of said brake 
drum, cam means, and means mounting said cam means 
for reciprocable movement to pivot said clutch lever and 
brake means, whereby reciprocable movement of said 
cam means controls the engagement and disengagement of 
said combined pulley and clutch member with said shaft 
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and the engagement and disengagement of said brake 
means with the periphery of said brake drum. 

4. The combination as defined in claim 3 wherein said 
brake means includes mounting means, a brake pivotally 
mounted on said mounting means, an actuating pin for 
said brake affixed to a finger member which is pivotally 
mounted on said mounting means, a spring located be 
tween said mounting means and said finger member for 
biasing said actuating pin into engagement with said brake, 
and wherein said finger member is operatively engageable 
With said cam means. 

5. In a sewing machine or the like, a shaft, means for 
Supporting the shaft for rotation, a combined pulley and 
clutch member loosely journaled on the shaft, control 
means comprising a driving dog adjustably affixed to the 
shaft, a collar loosely journaled on the shaft, a brake drum 
mounted on the collar, means adjustably secured to the 
brake drum which are engageable with the driving dog, 
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a brake shoe mounted on one side of the brake drum and 
being engageable with said means for supporting the 
shaft, a clutch face mounted on the opposite side of the 
brake drum and being engageable with said pulley and 
clutch member, a clutch lever, means mounting said clutch 
lever for pivotal movement, said clutch lever being op 
eratively engageable with the collar, first cam means, 
means mounting said first cam means for reciprocable 
movement to pivot said clutch lever whereby reciprocable 
movement of said first cam means controls the engage 
ment of Said combined pulley and clutch member with 
Said shaft, said collar having a cam track, a rock arm 
mounting a first cam follower at its one end and a second 
cam follower at its opposite end, means mounting said 
rock arm for pivotal movement, the first cam follower on 
said rock arm being engageable with the cam track of 
Said collar, second cam means, and means mounting said 
Second cam means for rotary movement to engage said 
Second cam follower on said rock arm to pivot said rock 
arm, whereby rotary movement of said second cam means 
controls the engagement of said brake shoe with said 
means for supporting the shaft and the disengagement of 
said combined pulley and clutch member from said shaft. 

6. The combination as defined in claim 5 wherein there 
are further included mechanical means for providing said 
reciprocable movement and electrical means for providing 
said rotary movement. 

7. In a sewing machine or like shaft, means for sup 
porting the shaft for rotation, a combined pulley and 
clutch member loosely journaled on the shaft, control 
means comprising a driving dog adjustably affixed to the 
shaft, a collar loosely journaled on the shaft, a brake 
drum mounted on the collar, means adjustably secured to 
the brake drum which are engageable with the driving 
dog, a brake shoe mounted on the side of the brake 
drum facing said means for supporting the shaft, a clutch 
face mounted on the other side of the brake drum, a clutch 
lever, means mounting said clutch lever for pivotal move 
ment, said clutch lever being operatively engageable with 
the collar, first cam means, means mounting said first cam 
means for reciprocable movement to pivot said clutch 
lever whereby reciprocable movement of said first cam 
means controls the engagement of said combined pulley 
and clutch member with said shaft, said collar having a 
cam track, a rock arm mounting a first cam follower at 
its one end and a second cam follower at its opposite end, 
means mounting said rock arm for pivotal movement, the 
first cam follower on said rock arm being engageable with 
the can track of said collar, solenoid-operated cam means, 
and means mounting said solenoid-operated cam means 
for operative engagement with the second cam follower on 
Said rock arm to pivot said rock arm whereby engagement 
of Said Solenoid-operated cam means with said second cam 
follower controls the engagement of said brake shoe with 
said means for supporting the shaft and the disengagement 
of Said combined pulley and clutch member from said 
shaft. 
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8. The combination as defined in claim 7 wherein 
there is further included adjustable cam follower means 
resiliently mounted on said clutch lever and engageable 
With said first cam means. 

9. The combination as defined in claim 8 wherein 
there is further included means to actuate said sole 
noid-operated cam means to engage said second cam 
follower causing said brake shoe to be engaged with said 
means for supporting the shaft and said combined pulley 
and clutch member to be disengaged from said shaft after 
only a single revolution of said shaft has been com 
pleted. 

10. The combination as defined in claim 8 wherein 
there is further included means to actuate said solenoid 
operated cam means to engage said second cam follower 
causing said brake shoe to be engaged with said means 
for supporting the shaft and said combined pulley and 
clutch member to be disengaged from said shaft re 
gardless of the position of said first cam means. 

11. In a sewing machine or the like, a shaft, means 
for supporting the shaft for rotation, a combined pulley 
and clutch member loosely journaled on the shaft, ad 
justable control means comprising a driving dog ad 
justably affixed to the shaft, a collar loosely journaled 
on the shaft, a brake drum mounted on the collar, means 
adjustably secured to the brake drum which are engage 
able with the driving dog, a brake shoe mounted on the 
side of the brake drum facing said means for support 
ing the shaft, a clutch face mounted on the other side 
of the brake drum, a hand wheel mounted on the brake 
drum between said brake shoe and clutch face, a clutch 
lever, means mounting said clutch lever for pivotal move 
ment, one end of said clutch lever being operatively en 
gageable with the collar and the opposite end of said 
clutch lever having adjustable cam follower means 
resiliently mounted thereon, brake means, means mount 
ing said brake means for pivotal movement, said brake 
means being operatively engageable with the periphery 
of said hand wheel, first cam means, means mounting 
said first cam means for reciprocable movement to en 
gage said cam follower means to pivot said clutch lever 
and brake means whereby reciprocable movement of 
said first cam means controls the engagement and dis 
engagement of said combined pulley and clutch mem 
ber with said shaft and the engagement and disengage 
ment of said brake means with the periphery of said 
hand wheel, said collar having a cam track, a rock arm 
mounting a first cam follower at one of its ends and a 
second cam follower at its opposite end, means mounting 
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said rock arm for pivotal movement, the first cam fol 
lower of said rock arm being engageable with the cam 
track of said collar, solenoid-operated cam means, and 
means mounting said solenoid-operated cam means for op 
erative engagement with the second cam follower on 
Said rock arm to pivot said rock arm whereby engage 
ment of said solenoid-operated cam means with said 
Second cam follower controls the engagement and dis 
engagement of said brake shoe with said means for sup 
porting the shaft and the engagement and disengagement 
of said combined pulley and clutch member with said 
shaft regardless of the position of said first cam means. 

12. The combination as defined in claim 11 wherein 
there is further included means to actuate said solenoid 
operated cam means to engage said second cam follower 
causing the engagement of said brake shoe with said 
means for supporting the shaft and the disengagement 
of said pulley and clutch member from said shaft after 
only a single revolution of said shaft has been completed. 

13. The combination as defined in claim 12 wherein 
there is further included treadle means connected to said 
first cam means, the operation of said treadle means 
causing reciprocable movement of said first cam means, 
and said means to actuate said solenoid-operated cam 
means comprise electric switch means mounted upon 
Said treadle means. 

14. The combination as defined in claim 13, wherein 
said means to actuate said solenoid-operated cam means 
further comprise a cam means affixed to said shaft which 
are operatively engageable with electric switch means 
connected in series with said switch means mounted upon . 
Said treadle means. 
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