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The present invention relates to driving low speed switch is preferably provided, 
and stopping mechanism adapted for use on which switch may be operated and controlled 
machines which it is necessary or desirable in such a manner that the low speed position 
to stop at a certain or substantially certain is utilized only in stopping and no shift from 
point in a cycle of operations, or at a certain low to high is required in starting. 
or substantially certain angular position of The present invention is applicable either 
the main shaft or one of the other shafts of the to machines in which the stopping is initiated 
machine. The invention is intended primari- automatically or is under the control of the 
y for use on wax thread shoe sewing machines operator. It is herein shown as embodied in 
but is well adapted for use on other types of a shoe sewing machine in which a treadle is 
machines. provided by which the operator can start and 
The object of the invention is to provide a stop the machine at will. This treadle when 

shoe sewing or other machine with a driving depressed actuates a switch or switches to 
and stopping mechanism of extreme simplic- cause the motor to run at high speed, and 
ity of construction by which the machine can when released throws into operation mecha 
be stopped as above indicated in a certain nism driven from a shaft rotated by the mo 
and reliable manner and without appreciable tor, which mechanism actuates the switch in 
shock or jar. timed relation to the shaft to reverse the elec 
With the above object in view the inven tro-dynamic torque of the motor. This causes 

tion contemplates utilizing in a driving and the motor to stop with the shaft in a predeter 
stopping mechanism the braking effect or mined angular position at which instant the 
drag produced on the armature or rotor of current supply is cut off by any suitable 
an electric motor when the conditions in the means. As herein shown, this result is con 
motor are changed so as to alter its electro- veniently accompired by an actuation of 
dynamic torque. As herein shown the inven- the switch by the motor as it starts to reverse. 
tion is embodied in an apparatus in which an In addition to the features above indicated, 
electric motor of any suitable type is directly the present invention also consists in certain 
connected to drive the machine which is to constructions, arrangements and combina 
be driven and stopped, means being provided tions of parts hereinafter described and 
whereby the dynamic torque of the motor can claimed. 
be reversed in timed relation to the operation A driving and stopping mechanism en 
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O 

3. 

of the machine and thereafter the current bodying the several features of €he present, in 
supply of the motor cut off at, or approxi- vention is illustrated in the accompanying 
mately at, the instant the motor comes to rest. drawings applied to a shoe sewing machine 

drawings, Fig. 
2- - 3.S. C. 
4 

Although not necessary to the embodi. 
of the broader features of the irretti 
means are preferably provided whereb 

S. 3. n; of the McKay type. In the 
On, is a view in side elevation of the 

y he the machine with the driy 
speed of the motor may be reduced from nor mechanism located herein; Fig. 3 
mal high speed to a comparatively low speed view it side elevation party is: 

he electro-dynamic torque is reve:Sed, end of the aiiature of roto 
preferably the speed chang 3. 
roile reversing means are 

and controllied so that the dyilaric C 
ised only after 8, predes 3x2 
period of lovy speed 
supply of the Gotor and 

ions in the motor may C35. 
ed by suitable switches, a 
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it is desired to cause the motor to run & 
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he supply systisch C 
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mechanism looking towards the left of Fig. 
1 with a portion of the casing of the high and 
low stopping switch mechanism broken away 
to show underlying parts; Fig. 5 is a plan 
view of the mechanism illustrated in Fig. 4. 
with a portion of the casing enclosing the 
switches broken away; Fig.6 is a view in sec 
tional elevation of the driving and stopping 
mechanism taken on a vertical piane pass 

. 

2 3 

ar. 

ing through the exis of the forward, reverse 
and of switch; Fig. 7 is a detail sectional view 
illustrating the construction of certain of the 
Switch connections; Fig. 8 is a sectional 
taken Orayerical plane at right angles to ra- h 

plane of Fig proximately on the lin 
8-3 oil 3, is a detail Sectio: 

izen approxima: eiy on the line 9-0 
Oective view o S ig, it is a decaipe Oe 

the principal inoving parts of the driving 
2nd stopping inechanism; Fig. 1 is a detail 
erspective view of a portion of the forward, 
everse and off switch mechanism; Fig. 12 is 
a detaii perspective view of the combined 
pallet, and detent, for controlling the snap 

3. 

; member of the forward, reverse and off 
Switch; Fig. 13 is a detail sectional view taken 
at right angles to the axis of the forward, 
reverse and of switch illustrating the same 
paris which are shown in Fig. 1i; Fig. 14 is a 
view similar to Fig. 13 but taken on a different 
plane showing particularly the spring connec 
tion between the operating member and the 
Snap member of the forward, reverse end of 
switch: Sigs. 15, 16 and 17 are detail views 
illustrating particularly the manner in which 
the high and low switch and the forward, re 
verse and of Switch are actuated and con 
iroied from the foot treadle of the machine, 
Tig i5 showing the position of the parts with 
ths treadie half way down, Fig. 16 showing 
zie position of the parts with the treadle re 
i.eased and the machine stopped, and Fig. 
it the position of the parts with the treadie 
cc.npietely depressed and the machine run 

3 illing in a forward direction at high speed; 
38 is a detail sectional view taken sub 

ly on the line 18- 18 of Fig. 6; and 
S. 9, 20, 21 and 22 are diagrammatic views 

illustrating the circuit connections which may 
(employed with a two-speed, three-phase 

induction motor, Fig. 19 indicating the posi 
ion of the various switches when the moto' 
is running forward at high speed Fig. 20 

e position of the switches while the motor 
3 running forward at low speed before stop 

ig. 21 the position of the switches 
the electro-dynamic torque of the motor 

is been reversed, and Fig. 22 the position 
the switches when the motor. is running 

forward at low speed during the continued 
operation of the machine. . . 

in the construction illustrated in the draw 
ings, see particularly Fig. 1, the driving and 
stopping mechanism of the machine.com 

O - 

prises an electric motor, the field of which is 
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indicated at 23 and the armature at 24, the 
said motor being supported and enclosed in 
the lower portion of the machine column 25. 
The armature shaft 26 is supported near each 
end by a roller bearing 27 and is arranged in 
a horizontal position so that at one end it 
may be connected directly by means of bevel 
gears 28 and 29 to a vertical shaft 30 through 
which the usual devices in the horn of the 
machine are actuated, and at the other end 
may be connected directly by bevel gears, 31 
and 32 to a vertical shaft, 33 through which 
the can shaft in the head of the machine is 
operated. 

It will be evident, that the speed of the ima 
chine at aii times wiii depend upon the speed 
of the inotor and that control of the starting, 
driving and stopping of the machine can be 
attained by controlling the motor. For the 
control of the motor in starting and stopping, 
a Switch is provided which is controlled part 
iy, from the starting treadle of the machine 
and partly from a shaft driven from the mo 
tor shaft. This switch may conveniently be 
termed the “forward, reverse and off switch.' 
Also in the arrangement illustrated in the 
drawings, a starting and stopping high and 
loy speed switch is provided which is con 
trolled wholly from the treadle. The switch 
blades and contacts of these switches are 
inclosed in Switch covers indicated at 34 and 
35 in Fig. i. The switch blades and contacts 
of the Switches are similar in construction, 
each Switch comprising a series of blades 
as indicated at 36 in Figs. 6 and 7 
mounted upon a drum 38 and arranged 
to cooperate with Spring contact plates 
89. The blades 36 are suitably cross 
connected and the contact plates. 39 are con nected to the leading-in wires of the motor. 
As illustrated, the contact plates 39 are 
mounted upon angle plates 40 carried by posts 
or studs 4, the rear ends of which are ar 
ranged to engage sockets 42 carried by the 
leading-in wires. The drum 38 of each switch 
is secured to a shaft 43, the inner end of which 
is provided with a slotted block 44 by which 
it is coupled to a block 45 on a shaft in axial 
alignment with the shaft 43 through an inter 
mediate block 46. For convenience of assem 
bly and to render the parts so far described 
readily accessible, the shaft 43 is journaled in 
a langed sleeve 47 secured to a block 48 of 
insulating material, to which block the angle 
piates 40 carrying the contact plates 39 are 
secured and which block is removably secured 
to a plate 49, see particularly Fig. 6. The 
plate 49 forms a support for the blocks 48 
of both switches and is secured to a block 50 
recessed to receive the leading-in wires, as in 
dicated in Figs. 6 and 7, and removably se 
cured to a block 51 which in turn is secured 
to the column of the machine. 
As so far described, the two switches are 

the same in construction, To enable the for 
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ward, reverse and off switch, which is the 
switch illustrated in Fig. 6, to be actuated 
from the starting treadle of the machine and 
also from the armature of the motor, the 
shaft, indicated at 52, which is in axial align 
ment with the drum carrying the switch 
blades, is mounted in a flanged sleeve 53 se 
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cured to the block 51 and extends into the 
hub of one member 54 of a switch actuating 
mechanism mounted in a chamber formed in 
the block 51, the end of the shaft being flat 
tened, as indicated in Figs. 9 and 14 and be 
ing engaged by a cross key so that the shaft 
turns with the member 54. The switch actu 
ating mechanism is constructed to give the 
switch drum a snap action, and for conven 
ience the member 54 of the actuating mecha 
nism, since it moves with the switch drum, 
may be termed the “shap member of the 
switch actuating mechanism. This snap 
member is connected by a spiral spring 55, see 
Figs. 9, 13 and 14, to an operating member 
which, for convenience of assembly, is made 
in two parts, one part consisting of a sleeve 
provided with can disks 56 and 57 mounted 
on the hub of the member 54 and in a bearing 
in the block 51. The other part of the operat 
ing member comprises a series of disks 58, 
59 and 60, see Figs. 6, 9 and 10, the disks 58 
and 59 being integral with a sleeve (61 mount 
ed to rotate loosely on a shaft 62, and the disk 
60 being rigidly connected at its periphery 
with the disk 59 and provided with a hub. 
journaled on the shaft 62 and in the block 51 
and being formed with clutch projections to 
engage corresponding projections on the hub 
of the other part of the operating member. 
The shaft. 62 is journaled in the machine 
frame and also has a bearing at its outer end 
in the sleeve carrying the cam disks 56 and 
57, as best shown in Fig. 9. At its inner end 
the shaft. 62 is provided with a spiral gear 
(53 which engages a spiral gear 64 on the ar 
mature shaft 26 so that while the motor is 
running the shaft 62 is alriven continuously 
in tinned relation to the armattire of the no 
for and to the shafts of the sewing machine 
in the arrangement shown the shaft 62 mak 
ing one complete revolution during five com 
plete revolutions of the camshaft of the sew 
ing machine. The operating member of the 
switch, comprising the disks 5S, i59 and 60 
and the cam disks i56 and 57, is arranged to 
be operated either by the starting treadie of 
the machine or by the shaft 62, the movement 
of the operating member by the treadie caus 
ing a movement of the switch to forward po 
sition, and a movement of the oparating natin 
her from the shaft. 62 casing a movement ( 
the switch from forward position to reve 
position. This movement of the operating 
member of the switch hy the shaft. 62 also 
stores sufficies. 33 ye is the spring 55 to en 

h to be moved to off position as 
3 of ic motor stops and starts to 

w 

3 

reverse, as will be hereinafter described. In 
thus operating the switch from off position 
to forward, reverse and off position, the op 
erating member makes one-half of a revolu 
tion. 
The operating member of the forward, re 

verse and off switch is actuated from the 
starting treadle of the machine by connec 
tions including a roll 65 (see Figs. 8, 10, 15, 
16 and 17) on one arm of a three-arm lever 
66. Another arm of this lever 66 is con 
nected by a rod 67 to a lever 68 in the base 
of the machine column, the forward end of 
which is connected by intermeshing gear seg 
ments to the rear end of the lever 69 carrying 
the starting treadle, the arrangement of these 
connections being such that a depression of 
the foot treadle depresses the rod 67 and 
swings the arm of the lever 66 carrying the 
roll 65 upwardly. The normal position of 
the parts when the machine is at rest is indi. 
cated in Fig. 16. Upon the depression of 
the treadle, as the roll 65 rises from the posi 
tion indicated in Fig. 16, first to the position 
indicated in Fig. 15, and finally to the posi 
tion indicated in Fig. 17, the roll 65 engages 
one of two diametrically disposed concave 
surfaces () formed on the disk 58 of the oper 
ating member of the forward, reverse and off 
switch and moves the member sufficiently to 
cause a movement of the switch to forward 
position through the connections between the 
operating and snap members of the switch 
hereinafter described. 
The connections for actuating the oper 

ating member of the forward, reverse and off 
switch from the shaft 62 in stopping the ma 
chine comprise a ratchet wheel 71 (see Figs. 
6, 8, 9, 10,15, 16 and 17) fast on the shaft 62 
and two pawls 72 mounted on the disk 59 
of the operating member in position to en 
gage the ratchet wheel. The ratchet wheel 
is located between the disks 59 and 60 of the 
operating member of the switch, and each . 
pawl is provided with a lateral projection 
73 at its free end which extends through a 
radial slot in the disk 60 and engages a cam 
groove 74 formed in the stationary block 51 
(see Figs. 6.. 9 and 18). While the machine 
is stopped the pawls 72 are held out of en 
gagement with the ratchet 71 by the action of 
the can groove 74 on the projections 73 of the 
pawls, as indicated in Figs. 6 and 18. A 
lever 75 (see Figs. 8, 9 and 18) is pivotally 
mounted in a recess in the stationary biock 51. 
and is provided with a groove ( &dapted to 
form a contilization of the cai), groove 4. 

- - - - - in achine. he e'er 5 is de 
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17, as has been hereinbefore described. This 
movement of the lever 75 is produced by the 
roll 65 before the operating member of the 
switch is actuated, a lever arm 77 being pro 
vided pivotally mounted on the block 51 and 
having a curved surface 78 arranged to be 
engaged by the roll 65 and so shaped that 
the lever is actuated before the roi moves 
the operating member sufficiently to actuate 
the switch. The movement of the lever 7 is 
transmitted to the lever 75 through inter 
aneshing gear segments 79 formed on the 
free end of the ever 75 and on the hub of the 
lever 7. Yi hile the machine is running, the 

E. Wis 2 are eid out of engag: e 
tie 1 atches wheel a- a-- 
iiie projectio; he tipper 27, en 
ing the high portion of he can 74 and the 
projection 3 of the lover pawi being en 
gaged by the groove 6 of the lever 25, which 
at this time is in its depressed position. 

in stopping the machine, the foot treadle 
is allowed to rise, which, through the connec 
tions hereinbefore described, causes the three 
arm lever 66 with the rolli 65 to move from 
the position indicated in Fig. 17 to that indi 
cated in Fig. 16. During this movement of 
the roll 65, the operating member of the fo:- 
ward, reverse and off switch is heid from 
backward movement by means of a retaining 
pawi 80 which engages one of a series of 
ratchet teeti formed on the disk 59. As the 
roll 65 approaches its lowest position, it en 
gages an arm 8i of the lever 7 and actuates 
the lever so as to raise the lever t5 into the 
position indicated in Fig. 18. This brings 
the lower pawl 2 into engagement with the 
ratchet wheel 71 and positions the groove 76 
in the lever in alignment with the low por 
tion of the cam groove 74. The ratchet wheel 
21 rotates with the motor driven shaft 62, as 
has been described, and as soon as a tooth of 
the ratchet wheel engages the pawl, the op 
erating member of the switch will be turned 
with the ratchet wheel and shaft. This move 
ment of the operating member of the switch 
will carry the projection 73 of the lower 
pawl into the low portion of the cam groove 
74, and the movement of the operating mem 
ber of the switch will continue until the 
lower pawl reaches the high portion of the 
cam, at which time the ratchet wheel will be 
released by the pawl and the rotation of the 
operating member of the switch will cease. 
The operating member of the switch will 
thus have made a half revolution, the parts 
being in the positions indicated in Fig. 18, 
with the exception that the two pawls have 

60 

65. 

changed places, 
The snap member of the forward, reverse 

and off switch is actuated and controlled from 
the operating member through the coiled 
spring 55 hereinbefore referred to and by a 
combined pallet and detent illustrated sepa 
rately in Fig. 12, which is actuated by the 
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cam disks 56 and 57 of the operating mem 
ber and which engages stop shouldersformed 
on the Snap member. The combined pallet 
and detent is mounted to oscillate upon a 
fixed pivot 82 and is formed with cam en 
gaging arms 83 and 84 extending on opposite 
sides of the pivot and with stop arms 85 and 
86 substantially parallel with the arms 83 
and 84. The arm 83 is arranged to engage 
the can disk 5 of the operating member of 
the switch, and the arm 84 is arranged to 
engage, the can disk 56. These cam disks 
are so shaped, as clearly shown in Figs. 11, 
13 and 4. that the combined pallet, and de 
sent is oscillated as the operating member of 

is rotated and is positively con 
: clied at all times. The stoparin 85 of the 
combined pallet and detent is arranged to en 
gage one of a pair of stop shoulders formed 
On lugs 8 projecting from the periphery of 
the Snap hember of the switch at substan 
tially diametric points, and the stop arm 86 
is arranged to engtge stop shoulders formed 
on projections SS projecting from the Snap 
member at substantially diametric points and 
located approximately 60° in advance of the 
projections 87. 
When the machine is at rest, the parts are 

in the position illustrated in Figs. 11, 18 and 
14 with the stop arm 85 in engagement with 
one of the lugs 87. To start the machine, the 
foot treadle is depressed and the operating 
member of the switch is moved in a counter. 
clockwise direction, as viewed in Figs. 13 and 
i4, by the engagement of the roll 65 with 
one of the surfaces 70 on the disk 58 of the 
operating member, as has hereinbefore been 
described. This movement of the operating 
member is sufficient to tension the spring 55 
and oscillate the pallet and detent member 
to move the stop arm 85 out of engagement 
with the projection 87 and allow the snap 
member of the switch to rotate until one of 
the projections 88 engages the stop arm 88. 
in this position of the Snap member of the 
switch the switch is in forward position. To 
stop the machine, the foot treadle is allowed 
to rise and the operating member of the 
switch is rotated from the motor driven shaft 
62 in the manner hereinbefore described. 
The operating member of the switch is ro 
iated in a counter-clockwise direction and acts 
to tension the spring 55 and then oscillate 
the pallet and detent member to move the stop 
arm 86 out of engagement with the projec 
tion 88. This allows the Snap member of the 
switch to again rotate in a counter-clockwise 
direction, a viewed in Figs. 13 and 14. If the 
movement of the Snap member of the switch 
were otherwise unrestrained this Snap men ber would move until one of the projections 
87 on the Snap member engaged the stop arun 
85. In order to stop the switch in reverse 
position a detent ever 89 is provided which 
is adapted to engage one of the projections 
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87 and stop the switch member before said 
projection engages the stop arm 85. The 
switch remains in this position until the 
motor and the shaft driven thereby stop, at 
which instance the detent lever 89 is actuated 
to release the snap member of the switch 
which immediately moves to the off position 
in which position one of the projections 87 is 
in engagement with the stop arm 85. In each 
of its movements to forward, reverse and off 
position the snipulember of the switch moves 
through approximately 60°. 

In the construction illustrated in the 
drawings (see Figs. 2, 4, 10, 11 and 18), the 
movement of the motor armature as it starts 
to reverse is utilized to actuate the detent 
lever 89 to release the forward, reverse and 
off switch to permit it to move from reverse 
to off position. To this end an arm 90 is 
mounted upon the armature shaft 26 between 
a flange 91 secured to the shaft by a lock nut 
92 and a flange 93 formed on the hub of the 
bevel gear 31. The flanges 91 and 93 provide 
friction surfaces to engage the adjacent sur 
faces of the arm 90 and move the arm in a 
direction to raise its free end, as viewed in 
Fig. 10, when the direction of rotation of 
the armature shaft 26 reverses. The bevel 
gear 31 has a screw-threaded engagement 
with the armature shaft which permits a 
slight movement of the gear longitudinally 
of the shaft. This longitudinal movement 
of the gear 31 causes the arm 90 to be freed 
from the frictional engagement with the 
disks 91 and 93 while the armature shaft is 
rotating in a forward direction, but causes 
the arm to be firmly gripped when the arma 
ture shaft reverses its rotation. The free 
end of the arm 90 engages the lower end of a 
sliding rod 94, the upper end of which en 
gages an arm 95 fast on a rock shaft 96, a 
spring 97 being provided to hold the arm 95 
in contact with the rod 94. To the rock shaft 
96 is secured an arm 98 having a rack tooth 
connection with one end of the detent lever 89. 
To prevent injury to the parts in case the 

while the cur 
rent of the motor is cut off for any reason and 
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while the detent lever 89 is holding the snap 
member of the forward, reverse and off switch 
in reverse position, a safety device in the 
form of connections between the starting 
treadle and the detent lever 89 is provided so 
that the detent lever is actuated to release 
the switch during the first portion of the 
downward movement of the treadle rod 67. 
These connections (see particularly Figs. 10. 
and 16) comprise an extension 950 of the arm 
95, the rounded end of which is arranged to 
rest in a recess 660 in the arm of the lever 66. 
to which the treadle rod 67 is connected. 
With this construction, as the treadle rod 67 
starts downwardly from the position indi 
cated in Fig. 16, the arm 95 is raised suffi 
ciently to actuate the detent lever 89 so as 

s 

to release the forward, reverse and off switch 
and permit it to move to off position in case 
it is being held in reverse position by the de 
tent lever. 
The starting and stopping, high and low 

speed switch is actuated from the foot trea 
dle through connections which are best 
shown in Figs. 15, 16 and 17. In these fig 
ures, 99 indicates a shaft which is in align 
ment with the shaft on which the blade car 
rying drum of the switch is secured, the con 
nection between the shafts being the same as 
that between the shafts 43 and 52 of the for 
ward, reverse and off switch. This shaft 99 
is also shown in Figs. 4 and 5. To the shaft 
99 is secured an arm 100 mounted to move 
between limiting stops 101 and 102. When 
the arm 100 is in contact with the stop 101 
the switch is in high speed position, and when 
the arm is in contact with the stop 102 the 
switch is in low speed position. In order to 
give the switch a snap action, the outer end 
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of the arm 100 is connected by a spring 103 
to the outer arm of a bell cranklever 104. 
pivotally mounted in a fixed bracket 105 (see 
Figs. 4 and 8). This bell crank lever 104 
is operated from the rod 67 of the treadle 
mechanism by a pin 106 projecting from the 
third arm of the treadle actuated lever 66 
into a curved slot 107 in the inner end of the 
bell crank lever. While the machine is at 
rest the parts have the position indicated in 
Fig. 16 in which the outer arm of the bell 
crank 104 is nearly horizontal and the pull 
of the spring 103 is at the right of the shaft 
99. As the treadle rod 67 is depressed from 
the position indicated in Fig. 16, first to 
that indicated in Fig. 15 and then to that in 
dicated in Fig. 17, the outer arm of the bell 
crank 104 is y: into a substantially ver 
tical position so that the pull of the spring 
103 is at the left of the shaft 99. This will 
give a quick snap action to the arm 100 and 
move the switch from low to high position. 
To restrain the movement of the arm 100 un 
til the spring 103 has passed well beyond the 
shaft 99, cooperating locking projections 108 
and 109 are provided on the crank 104 
and on the inner end of the arm 100. It will 
be noted that the arm 100 is moved from low 
to high speed position in starting the ma 
chine before the forward, reverse and off 
switch is moved to the forward position. 
With this arrangement, making and break 
ing the supply circuit twice in starting the 
machine is avoided, since the high and low 
speed switch is in high position when the 
supply circuit is finally completed by mov 
ing the forward, reverse and off switch to 
forward position. In stopping the machine, 
however, the arm, 100 is moved from hig speed to low speed position, as indicated in 
Fig. 15, before the forward, reverse and off 
switch is moved first from forward to re 
verse position and then to off position. 
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In addition to the switches hereinbefore 
described, the machine illustrated in the 
drawings may be provided with what may 
conveniently be termed “a running high and 
low speed switch'. This switch may be used 
Yihile the machine continues in operation to 
change the speed of the motor from high to 

2) 

As 

50 

and of s7itch. The cam disk 120 is 

low and back to high as may be desired. The 
mechanism for actuating this switch is illus 
trated in Fig. 3 and comprises a lever, or 
arm, 110 mounted on the column of the ma 
chine with its forward end in position to be 
engaged by the knee of the operator. As 
shown in fig. 3, this ever is mounted upon 
the machine column by means of parallel 
arms 11i and 112. The arm ill2 is acted upon 
by a spring 113 which tends to move the knee 
over to the left and retain it in the position 
indicated in the figure. The movement of 
the lever in this direction is imited by a sta 
tionary stop lug, 114 projecting through a slot 
15 in the lever. This stop lug and slot also 

serve as a means for limiting the movement of 
the lever against the force of the spring 113 
by the operator. The arm 111 is provided 
with an upward and forward extension 
which has a toothed engagement with the 
hub of a switch operating arm 116. This 
arm is connected by a spring 117 to the outer 
end of an arm 118 secured to the shaft 119 of 
the switch, the construction, arrangement and operation of these parts being the same 
as the corresponding parts of the mechanism 
for actuating the starting and stopping, 
high and low switch hereinbefore described. 

in stopping certain types of machines, it 
is desirable to perform some special opera 
tion on the work, or to cause certain parts 
of the machine to move in a different manner 
or to a different position than during a nor 
mal cycle of operations of the machine. In 
the machine illustrated in the drawings, 
mechanism for accomplishing such a result 
is provided which is normally Ei go 
out of operation, and which is thrown into 
operation, or actuated, as the machine is 
stopped. As illustrated (see Figs. 4, 5 and 
10), this mechanism comprises a cam disk 
120 secured so as to be capable of angu 
lar adjustment to a disk 121 by means 
of bolts 122 passing through slots in the 
disk. The disk 12 is secured to a shaft 
123 provided at its inner end with a 
bevelgear 124 meshing with a corresponding 
gear on the sleeve 61 of the forward, reverse provided 
with a cam groove engaging a roll at the low 
er end of the vertical arm of a bell crank 125. 

69 
The horizontal arm of the bell crank 125 is 
connected to the lower end of a rod 126 which 
extends upwardly to the head of the machine 
and which may be connected to perform any 
desired operation as the machine stops, as for 
instance the raising of the presser foot. 
The circuit connections, which may con 

not be again described. The 
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veniently be used when the electric motor is 
of the two-speed, three-phase induction 
type, are indicated in Figs. 19, 20, 21 and 22 
and will be readily understood from an in 
spection of these figures. The line wires are 
indicated at 127, 128 and 129: The forward, 
reverse and off switch is indicated at 130, 
the stopping and starting, high and low 
speed switch at 131, and the high and low 
running switch at 132. The high speed wind ings of the motor are indicated at 133 and 
the low speed windings at 134. The arms 
ture of the motor is indicated at 135. As will 
be obvious from an inspection of the figures, 
when the three switches are in the position. 
indicated in Fig. 19, the current passes 
through the three switches to the high speed 
windings of the motor so that the armature is 
caused to rotate at high speed in a counter 
clockwise direction, when the switches 130 
and 131 are in the position indicated in Fig. 
20, regardless of the position of the switc 
132, the current will be supplied to the mo 
tor so as to cause the armature to rotate in a 
forward direction at low speed; when the 
three switches are in the position indicated in 
Fig. 21, current will be supplied to the motor 
so as to cause the armature to tend to rotate 
in a reverse direction at low speed; and when 
the switches are in the position indicated in 
Fig. 22, the current will pass through the 
switch 132 to the motor so as to cause the 
armature to rotate in a forward direction at 
low speed. 
The operation of the driving and stopping 

mechanism illustrated in the drawings has 
been indicated in the preceding description of 
the construction and arrangement of the 
parts, but may be briefly summarized as fol 
ows: When the machine is at rest the for 
ward, reverse and off switch and the starting 
and stopping, high and low speed switch are 
in the positions indicated in Fig. 16. As the 
treadle rod 67 is depressed, the arm 100 of 
the high and low speed switch is swung from 
the low position to the high position indicated 
in Fig. 15. Further depression of the treadle 
rod 67 swings the roll 65 into contact with 
the disk 58 of the operating member of the 
forward, reverse and off switch and moves the 
inember to shift the switch from off to for 
ward position. The operation of the mecha 
nism for actuating and controlling the E. 
member of the forward, reverse and off switch 
from the operating member, illustrated in 
Figs. 11, 12, 13 and i4, has been fully set 
forth in the preceding description and need 

parts remain 
in the position indicated in Fig. 17 so long as 
the machine is running. To change from 
high to low speed while the machine con 
tinues in operation, the knee treadle 110, 
illustrated in Fig. 3, may be actuated by the 
operator to shift the running high and low 
speed switch from high to low position, 
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the machine, the treadle rod In SE; rom its low position indicated 67 is moved 
in Fig. 17 to its high position indicated in 

O 

5 

20 

25 

Fig. 16. As the treadle rod nears its upper 
position, the starting and stopping, high and 
low speed switch is moved to low speed posi 
tion, the arm 100 moving to the position in 
dicated in Fig. 16. Thereafter the roll 65 
rocks the lever 77 so as to move the lever 75 
upwardly into the position indicated in Fig. 
18. This carries the lower pawl 72 (see Fig. 
17) upwardly into the path of the ratchet 
wheel 71, which ratchet wheel is constantly 
driven from the armature shaft of the motor 
through theshaft(62to which the ratchet wheel 
is secured. It is to be noted that the move 
ment of the operating member of the for 
ward, reverse and off switch to forward posi 
tion in starting the machine moves the pro 
jection 73 of the lower pawl 72 into the groove 
76 of the lever 75 so that the upward move 
ment of the lever 75 can operate to move the 
R into engagement with the ratchet wheel. 
he pawl 72 on the operating member of the 

forward, reverse and of switch being engaged 
by the ratchet wheel 71, the switch member 
is operated to move the switch from forward 
to reverse position, the snap member of the 

30 
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switch being stopped in reverse position by 
the detent lever 89 (see Fig. 13), as has here 
inbefore been described. The ratchet wheel 
71 is rotated in timed relation to the armature 
shaft of the motor and to the shafts of the 
machine driven by the armature shaft. Con 
sequently the forward, reverse and off switch 
is moved to reverse position in timed rela 
tion to the armature shaft and to the shafts 

y 

in the revolution of the shaft and in said cycle 
of operations, and means acting automatical 
ly thereafter to cut off the current supply. 

2. A driving and stopping mechanism for 
a machine comprising cooperating moving 
parts and a cam shaft for actuating said 
parts to perform a regularly recurring cycle 
of operations during each revolution of the 
camshaft having, in combination, an electric 
motor, a shaft driven by the motor connected 
to and rotating in timed relation to the calm 
shaft, means for supplying current to the 
motor, means actuated by the shaft and act 
ing when thrown into operation to change 
the conditions in the motor so as to reverse 
its electro-dynamic torque at a predetermined 
point in the revolution of the shaft and in 
said cycle of operations, and means acting 
automatically thereafter to cut off the current supply. 

3. A driving and stopping mechanism for 
stopping a shaft in a predetermined angular 
position having, in combination, an electric 
motor, means for supplying current thereto 
to drive the motor in the same direction be 
tween stops, a shaft driven by the motor, 
means for changing the conditions in the mo 
tor to cause it to run at a high or a low 
speed, means actuated in timed relation to 
the angular position of the shaft and after 
at least a predetermined period of low speed 
conditions to change the conditions in the 
motor so as to reverse its electro-dynamic 
torque at a predetermined point in the revo 
lution of the shaft, and means acting auto 
matically thereafter to cut off the current supply. 

driven thereby, and this movement, as will 4. A driving and stopping mechanism for 
be obvious, takes place only after at least a 
predetermined period of low speed condi 
tions. In other words, the high and low 
speed switch is moved to low position before 
a tooth of the ratchet wheel engages the pawl 
72, and thereafter a certain angular move 

5 ment of the ratchet wheel 71 is required be 
fore the forward, reverse and off switch is 
shifted to reverse position. 
The nature and scope of the invention hav 

ing been indicated and a specific embodiment 
E. invention having been described, what 

is claimed is: 
1. A driving and stopping mechanism for a 

machine comprising cooperating moving 
parts and a cam shaft for actuating said 
parts to perform a regularly recurring cycle 
of operations during each revolution of the 
camshaft having, in combination, an electric 
motor, a shaft driven by the motor, coll 
nected to and rotating in timed relation to 

a the cam shaft, means for supplying current 
to the motor, means actuated in timed rela: 
tion to the angular position of the shaft and 
to said cycle of operations for changing the 
conditions in the motor so as to alter its elec tro-dynamic torque at a predetermined point 

stopping a shaft in a predetermined angular 
position having, in combination, an electric 
motor, means for supplying current thereto 
to drive the motor in the same direction be 
tween stops, a shaft driven by the motor, 
means for changing the conditions in the 
motor to cause it to run at a high or a low 
speed, means actuated in timed relation to 
the angular position of the shaft and after 
the change to low speed conditions to change 
the conditions in the motor so as to reverse 
its electro-dynamic torque at a predetermined 
point in the revolution of the shaft, and 
means acting automatically thereafter to cut 
off the current supply. 

5. Adriving and stopping mechanism for 
stopping a shaft in a predetermined angular 
position having, in combination, an electric 
motor, a shaft driven thereby, means for 
supplying current to the motor, means under 
the control of the operator for changing the 
conditions in the motor so as to reverse its electro-dynamic torque at a predetermined 
point in the revolution of the shaft, and 
means acting automatically thereafter to cut 
off the current supply. 

6. A driving and stopping mechanism for 
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a machine comprising cooperating moving 
parts and a cam shaft for actuating said 
parts to perform a regularly recurring cycle 
of operations during each revolution of the 
camshaft having, in combination, an elec 
tric motor, a shaft driven by the motor con 
nected to and rotating in timed relation to 
the cam shaft, means for supplying current 
to the motor, including a switch, normally 
inoperative mechanism driven from the shaft 
for actuating the Switch to change the con 
ditions in the motor so as to reverse its electro 
dynamic torque in timed relation to the angu 

position of the shaft, and to said cycle 2. 
of operations, and means for rendering said 
mechanism operative. 

T. A driving and stopping mechanism for 
machine comprising cooperating moving 

arts and a cam shaft for actuating said 
rts to perform a regularly recurring cycle 
operations during each revolution of the 

camshaft, having, in combination, an electric 

5 
. 

motor, a shaft driven by the motor, connected 
to and rotating in timed relation to the cam 
shaft, means for supplying current to the 
motor, means actuated in timed relation to 
the angular position of the shaft and to said 
cycle of operations to change the conditions 
in the motor so as to reverse its electro-dy 
namic torque, and means operating on the 
Reversal of the motor to cut off the current 
supply. 

8. A driving and stopping mechanism for 
a machine comprising cooperating moving 
parts and a can shaft for actuating said 
parts to perform a regularly recurring cycle 
of operations during each revolution of the 
amshaft having, in combination, an electric 
notor, a shaft driven by the motor, connected 
to and rotating in timed relation to the cam 
shaft, means for supplying current, to the 
motor including a switch, means operating in 
timed relation to the shaft and to said cycle 
of operations, for actuating the switch to 
reverse the electro-dynamic torque of the mo 
tor, and means operating on the reversal of 
the motor for actuating the switch to cut off 
the current supply. 

9. A driving and stopping mechanism hav 
ing, in combination, an electric motor, a shaft driven thereby, means for supplying current 
to the motor, treadie operated means for 
changing the conditions in the motor to re 
duce its speed from high to low, means con 
trolled from the treadle and acting in timed 
relation to the shaft after at least a predeter 
imined amount of low speed to change the 
conditions in the motor so as to reverse its 
eiectro-dynamic torque, and means acting au 
tomatically thereafter to cut off the current 
Supply. 

10. A driving and stopping mechanism 
having, in combination, an electric motor, a 
shaft driven thereby, means for supplying 
current to the motor including a forward, re 
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verse and off switch, means operating in timed 
relation to the rotation of the shaft for mov 
ing the switch from forward to reverse po 
sition, a detent for holding the switch in re 
verse position, a spring to move the Switch 
from reverse to off position when released by 
the detent, and means operating as the motor 
stops for actuating the detent to release the 
switch. 

11. A driving and stopping mechanism 
having, in combination, an electric motor, a 
shaftiven thereby, means for supplying 
current to the moto including a forward, 
reverse and off switch, means operating in 
timed relation to the rotation of the shaft 
for moving the switch from forward to re 
verse position, a detent for holding the switch 
in reverseposition, a spring to move the Switch 
from reverse to off position when released by 
the detent, means operating as the motor 
stops for actuating the detent to release the 
switch, and means actuated by the reverse 
rotation of the motor for actuating the de 
tent to release the switch. 

12. A driving and stopping lechanism 
having, in combination, an electric motor, a 
shaft driven thereby, means for supplying 
current to the motor including a forward, 
reverse and off switch and a high and low 
speed switch, a treadie and suitable connec 
tions for actuating the high and low speed 
switch, connections from the treadle to the 
forward, reverse and off switch for mov 
ing said Switch from off to forward posi 
tion in starting, mechanism actuated by the 
shaft and controlled from the treadie for 
moving the forward, reverse and off switch 
from forward to reverse position in stopping, 
and means controlled by the reversal of the 
Totation of the motor for moving the for 
Yard, reverse and off switch from reverse to 
off position. 

13. A driving and stopping mechanism 
having, in combination, an electric motor, a 
shaft driven thereby, means for supplyin 
current to the motor comprising a high an 
low speed switch and a forward, reverse and 
off Switch, means operating in starting the 
machine to move the high and low switch to 
high position and thereafter the forward 
reverse and off switch from off to forward 
position, and means operating in stopping to 
move the high and low switch to low posi 
tion and thereafter the forward, reverse and 
off switch from forward to reverse position 
and finally to off position. 

14. A driving and stopping mechanism 
having, in combination, an electric motor 
comprising an armature shaft, machineshafts 
driven by the armature shaft, a shaft sepa 
rate from the machine shafts driven by the 
armature shaft, means for supplying current to the motor including a switch, normally 
inoperative mechanism driven from said 
separate shaft for actuating the switch to 
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change the conditions in the motor so as to 
reverse its electro-dynamic torque in timed 
relation to the angular position of said sepa 
rate shaft, means for rendering said mecha nism operative, and means acting automati 
cally thereafter to cut off the current supply. 

15. A driving and stopping mechanism 
having, in combination, an electric motor, a 
shaft driven thereby, means for supplying 
current to the motor comprising a high and 
low speed switch and a forward, reverse and 
off switch, a treadle and suitable connections 
for actuating the high and low speed switch 
connections from the treadle, to the forward, 
reverse and off switch for moving said switch. 
from of to forward position in starting after 
the high and low speed switch has been moved 
to high position, means controlled by the 
treade in stopping for moving the forward. 
reverse and off switch from forward to re 
verse position after the high and low speed 
switch has been moved to low speed position, 
and means for finally moving the forward, 
reverse and off switch from reverse to off 
position. 

16. A. driving and stopping mechanism. 
having, in combination, an electric motor, a 
shaft drive thereby, means for supplying 
current to the motor including a forward, re 
verse arid off switch and a high and low 
speed switch, alreadle and suitable connec: tions for actuating the high, and low speed 
switch, connections from the tres die to the 
forward, reverse and off switch for moving said Svyi tch from off to forward position in 
starting &fter the high and low speed switch 
has beer Iloved to high position, nechasis). 
actuated by the shaft and controlled fro: 
treadle for moving the forward, reverse and 
of Switch from forward to reverse position. 
in stopping after the high and low speed 
switch has been moved from high to low 
speed position, and means for finally moving 
the forward, reverse and off switch from re 
verse to off position. } 
1. A driving and stopping nechanisin 

having, in combination, an electric moiei, a 
shaft driven thereby, means for supplying 
current to the motor including a switch, 
normality inoperative mechanism driver from 
the shaft, for actuating the switch, to change 
the conditions in the motor so as to reverse 
its electro-dynamic torque in timed relation 
to the angular position of the shaft, normally 
inoperative mechanism for performing a 
operation in the machine to which the driv 
ing axid stopping mechanis) is Epplied as: 
the machine stops, and means for rende:ing 
said mechanisms operative. 

18. A driving and stopping mechanism. 
having in combination, an electric motor, 8. shaft driven thereby, means for supplying 
current to the motor including a switch, nor 
mally inoperative mechanism driverfron. 
the shaft for actuating the switch to change 

the conditions in the motor so as to reverse 
its electro-dynamic torque in timed relation 
to the angular position of the shaft, connec 
tions from the switch actuating mechanism 
for performing an operation in the machine 
to which the driving and stopping mecha 
nism is applied, and means E. rendering 
said mechanism operative. 

9 

70 

19. A driving and stopping mechanism 
having, in combination, an electric motor, a 
shaft driven thereby, means for supplying 
current to the motor including a high and 
low speed switch operable to change the speed 
of the motor while the motor continues in 
operation, a forward and reverse switch to 
control the conditions in the motor in stop 
ping, means actuated in timed relation to 
the rotation of the shaft in stopping for mov 
ing the forward and reverse switch from 
forward to reverse position, and means act 
ing &utomatically thereafter to cut of the 
current supply. 

20. A driving and stopping mechanism for 
a machine comprising cooperating moving 
parts and a cam shaft for actuating said 
parts to perform a regularly recurring cycle 
of operations during each revolution of the 
caim shaft having, in combination, an electric 
motor directly connected to the cam shaft 
So as to control said cam shaft while being 
driven and stopped, a shaft driven by the 
motor connected to and rotating in timed re 
iation to the cam shaft, means for Supplying 
current to the notor, and means for stopping 
the shaft in a substantially predetermined an 
gular position and at a predetermined point 
in 8 cycle of operations, comprising means 
actit.28ted in timed relation to the angular po 
sition of the shaft and to said cycle of opera 
tions for changing the conditions in the mo 
tor so as to alter its electro-dynamic torque 
at a predetermined point in the revolution of 
the shaft, . - w 

3. A. driving and stopping mechanism for 
3, Yachine COInprising cooperating moving 
parts and a cam shaft for actuating said 
parts to perform a regularly recurring cycle 
of operations during each revolution of the 
camshaft, having, in combination, an electric 
motor directly connected to the camshaft so 
as to control said camshaft while being 
driven and stopped, and means for stopping ... . the shaft in a predetermined angular position 
and at a predetermined point in a cycle of op 
erations coinprising means actuated at a sub stantially predetermined point in the rotation 
of the shaft and in a cycle of operations for 
cutting off the current supply of the motor. 

22. A driving and stopping mechanisin for 
& machine comprising cooperating moving 
parts and a can shaft for actuating said parts 
to perfor in a regularly recurring cycle of op 
erations during each revolution of the cam 
shaft having, it combination, an electric no 
tor directly connected to the can shaft, so as. 
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to control said camshaft while being driven 
and stopped, a shaft driven by the motor con 
nected to and rotating in timed relation to the 
caim shaft, means for supplying current to the 
motor, and means for stopping the shaft dur 
ing any revolution in a substantially prede 
termined angular position and at a substan 
tially predetermined point in the cycle of 
operations comprising means under the con 
trol of the operator and actuated in timed re 
lation to the angular position of the shaft and 
to the cycle of operations for changing the 
conditions in the motor so as to alter its elec 
tro-dynamic torque. 

23. A drivning and stopping mechanism for 
a machine comprising cooperating moving 
parts and a camshaft for actuating said parts 
to perform a regularly recurring cycle of 
operations during each revolution of the cam 
shaft having, in combination, an electric no 
for directly connected to the cam shaft so as 
to control said can shaft while being driven 
and stopped, a shaft driven by the linotor con 
nected to and rotating in timed relation to 
the cam shaft, means for supplying current 
to the motor, and means for stopping the 
shaft during any revolution in a predeter 
mined angular position and at a predeter 
mined point in the cycle of operations coin 
prising means under the control of the opera 
for and actuated at a substantially predeter 
mined point in the rotation of the shaft and 
in the cycle of operations ior cutting of the 
current supply of the inotor. 

24. A driving and stopping mechanism for 
a machine comprising cooperating moving 
parts and a can shai for actuating said 
parts to perform a regularly recurring cycle 
of operations during each revolution of the 
can shaft having, in combination, an elec 
tric motor, a shaft driven by the motor con 
nected to and rotating in timed relation to 
the cam shaft, means for supplying current 
to the motor, and means actuated in timed 
relation to the rotation cycle of the shaft and 
in the said cycle of operations for reversing 
the electro-dynamic torque of the motor at 
a predetermined point in the revolution of the 
shaft, and in the cycle of operations to brake 
the machine to which the driving and stop 
ping mechanism is attached. 

25. A driving and stopping mechanism for 
a machine comprising cooperating moving 
parts and a camshaft for actuating said parts 
to perfor in a regularly recurring cycle of op 
erations during each revolution of the can 
shait, having, in combination, an electric mo 
tor, a shaft driven by the motor connected to 
and rotating in timed relation to the cam 
shaft, means for supplying current to the mo 
tor, and means actuated by the shaft and act 
ing when thrown into operation to reverse 
the electro-dynamic torque of the motor at 
a predetermined point in the revolution of 
the shaft and in the cycle of operations to 

brake the machine to which the driving and 
stopping mechanism is attached. 

26. A driving and stopping mechanism for 
a machine comprising cooperating moving 
parts and a can shaft for actuating sai 
parts to perform a regularly recurring cycle 
of operations during each revolution of the 
camshaft having, in combination, an elec 
tric motor, a shaft driven by the motor, con 
nected to and rotating in timed relation to 
the can shaft, means for supplying current 
to the motor, means actuated by the shaft and 
acting when thrown into operation to reverse 
the electro-dynamic torque of the motor at a 
predetermined point in the revolution of the 
shaft and in the cycle of operations to brake 
the machine to which the driving and stop 
ping mechanism is attached, and means for 
rendering said lineans operative. 

27. A driving and stopping mechanism for 
a machine comprising cooperating moving 
parts and a can shaft for actuating Said 
parts to perform a regularly recurring cycle 
of operations during each revolution of the 
amshaft having, in combination, an electric 
motor, a shaft driven by the motor, connected 
to and rotating in timed relation to the can 
shaft, means for supplying current to the 
motor, and means for changing the condi 
tions in the motor to alter its electro-dynamic 
torque and for thereafter stopping the shaft 
in a predetermined angular position and at a 
predetermined point in the cycle of opera 
tions. 

28. A driving and stopping mechanism for 
a machine comprising cooperating moving 
parts and a camshaft for actuating said parts 
to perform a regularly recurring cycle of Op 
erations during each revolution of the cam 
shaft having, in combination, an electric no 
tor, a shaft driven by the motor connected to 
and rotating in timed relation to the can 
shaft, means for supplying current to the 
Inotor, means for changing the conditions in 
the motor to cause it to run at a reduced speed, 
and means for thereafter stopping the shaft in a predetermined angular position and at 
a predetermined point in the cycle of Oper 
tions. 

29. A driving and stopping mechanism 
for a machine comprising cooperating mov 
ing parts and a camshaft for actuating said 
parts to perform a regularly recurring cycle 
of operations during each revolution of the 
camshaft having, in combination, an elec 
tric motor, a shaft driven by the motor con 
nected to and rotating in timed relation to 
the eam shaft, means for changing the con 
ditions in the motor to cause the motor to run 
at a reduced speed, and means operative after 
at least a predetermined amount of reduced 
speed to stop the shaft in a predetermined an 
gular position and at a predetermined point 
in the cycle of operations. 

30. A driving and stopping mechanism for 
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a machine comprising cooperating movin 
parts and a cam shaft for actuating sai 
parts to perform a regularly recurring cycle 
of operations during each revolution of the 
camshaft having, in combination, an electric 
motor, a shaft driven by the motor connected 
to and rotating in timed relation to the can 
shaft, means for supplying current to the 
motor, and means actuated in timed relation 
to the rotation of the shaft for changing the 
electro-dynamic torque of the motor at a pre 
determined point in the revolution of the 
shaft and at a predetermined point in the 
cycle of operations to brake the machine to 
which the driving and stopping mechanism is attached. 
In testimony whereof I have signed my 

name to this specification. 
s LAURENCE, E, TOPBAM, 
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