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The present invention relates to driving
and stopping mechanism adapted for use on
machines which it is necessary or desirable
to stop at a certain or substantially certain
point in a cycle of operations, or at a certain
or substantially certain angular position of

the main shaft or one of the other shafts of the .

machine. The invention is intended primari-
ly for use on wax thread shoe sewing machines
but is well adapted for use on other types of
machines.

The object of the invention is to provide a
shoe sewing or other machine with a driving
und stopping mechanism of extreme simplic-
ity of construction by which the machine can
be stopped as above indicated in a certain
and reliable manner and without appreciable
shock or jar.

With the above object in view the inven-
tion contemplates utilizing in a driving and
stopping mechanism the braking effect or
drag produced on the armature or rotor of
an electric motor when the conditions in the
motor are changed so as to alter its electro-
dynamic torque. As herein shown the inven-
tion is embodied in an apparatus in which an
electric motor of any suitable type is directly
connected to drive the machine which is to
be driven and stopped, means being provided
whereby the dynamic torque of the motor can
be reversed in timed relation to the operation
of the machine and thereafter the current
supply of the motor cut off at, or approxi-
mately at, the instant the motor comes to rest.
Although not necessary to the embodi:
of the broader features of the im:
means are preferably provided whes

speed of the motor may be reduced
mal high speed to a comparativel

1@ electro-dynamic torque
referably the speed cha
rgie veversing means
so that the dyr
Iy after o

10d of low spee
supply of the motor
long In the motor may oo
ad by suilable switches, and
d to cause the motor to ren &
‘ore stopping, a separate hi

and 4
and
can |

low speed switch is preferably provided,
which switch may be operated and controlled

in such a manner that the low speed position

is utilized only in stopping and no shift from
low to high is required in starting. »
The present inventicn is applicable sither
to machines in which the stopping is initiated
automatically or is under the control of the
operator. It is herein shown as embodied in
a shoe sewing machine in which a treadle is

provided by which the operator can start and

“stop the machine at will. . This treadle when

depressed actuates a switch or switches to
cause the motor to run at high speed, and
when released throws into operation mecha-
nism driven from a shaft rotated by the mo-
tor, which mechanism actuates the switch in
timed relation to the shaft to reverse the elec-
tro-dynamic torque of the motor. This causes
the motor to stop with the shaft in a predeter-

mined angular position at which instant the

current supply is cut off by any suitable
means. As herein shown, this result is con-
veniently accomplic*ed by an actuation of
the switch by the motor as it starts to reverse.

In addition to the features above indicated,
the present invention also consists in certain
constructions, arrangements and combina-
tions of parts hereinafter described 2nd
claimed. : o

A driving and stepping mechanism em-
bodying the several features of the present in-
vention is illustrated in the accompanying
drawings applied to a shoe sewing machine
of the McKay type. In the drawings, Fi
115 a view in side eleva
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mechanism looking towards the left of Fig.
1 with a portion of the casing of the high and
low stonping switch mechanism broken away
to show underlying parts; Fig. 5 is a plan
~ view of the mechanism illustrated in Fig. 4
with = portion of the casing enclosing the
switehes broken away; Fig. 6 1s a view in sec-
ticnel elevation of the driving and stopping
" mechanism tazken on & vertical plane pass-
.o ing through the exis of the forward, reverse
ond of switch; Fig. 7is 2 detail sectional view
iilustrating the construction of certain of the
switch connections; Fig. 8 is a sectional view

&

token on o vertical plane et right angles to the
sz plane of Tig. § and appromimetely on theli
B ay . ; ;

DIOEL

UL

8; Fig. 10 is o delail persy

of the principal moving parts of _
¢¢ end stopping mechanism; Fig. 11 is a detail

perspeciive view of & portion of the forward,

D

reverse and off switch mochenism; Fig. 121s
o deteil perspective view of the combined
paliet and detent for controlling the snap
; member of the forward, reverse and off
switch ; Fig. 18 is a detail sectional view taken
ot right angles to the axis of the forward,
reverss and off switch illustrating the same
perts which are shown in Fig. 115 Fig, 14 isa

3¢
&n

g0 view similer to Fig. 18 but taken on a different
plane showing particularly the spring connec-
hetween the operating member and the
member of the forward, reverse and off
h; Figs. 15, 16 and 17 are detail viewe
ting particularly the manner in which

2 high and low switen and the forward, re-
verse and off switeh are actuated and con-
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I n of the parts with the treadle re-
sad and the machine stopped, and Fig.
the position of the parts with the treadie

smplesely depressed and the machine run-
5 < in 2 forward direction at high speed;
18 is & detail sectional view taken sub-

running forward at high speed, Fig. 20
;ize pesition of the switches while the motor
s running forward at low speed before stop-
ping, Fig. 21 the position of the switches
after the electro-dynamic torgue of the motor

as bean reversed, and Fig. 92 the position

£ the switches when the motor is running

)
68 forward at low speed during the continued
operstion of the machine. }

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

&5 prises an electric motor, the field of which is

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
mgy be connected directly by bevel gears.31
and 32 to a vertical shaft 33 through which
the cam shaft in the head of the machine is
opersted.

Tt will be evident that the speed of the ma-
chine at all times will depend upon the speed
of the motor and that control of the starting,
driving and stopping of the machine can be
attained by controlling the motor. Tor the
conirol of the motor in starting and stopping,
& switch is provided which is controlled part-
ty 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, & starting and stopping high and
low speed switch is provided which is con-
trolled wholly from the treadle. The switch
blades and contacts of these switches are
inelosed in switch covers indicated at 34 and
35 in Fig. 1. 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.
Ag illustrated, the contact plates 39 are
mounted upon angle plates 40 carried by posts
or studs 41, the rear ends of which are ar-
ranged to engage sockets 42 carried by the
lesding-in wires. The drum 38 of each switch
is secured to a shaft 43, the inner end of which
is provided with & slotted block 44 by which
it 1s 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 48 is journaled in

a flanged sleeve 47 secured to a block 48 of
insulating material, to which block the angle
plates 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. Td ertable the for-.
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ward, reverse and off switch, which is the

switch illustrated in Fig. 6, to he 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 teo the block 51 and extends into the
hub of one mémber 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 aetion, and for conven-
ience the member 54 of the uctuating mecha-
nism, since it moves with the switch drum,
may be termed the “snap member” of the
switch actuating mechanism. This snap
member is connected by a spiral spring 55, see
Figs. 9. 18 and 14, to an operating member
which, for convenience of assembly, is made
in two parts, one part consisting of a sleeve

provided with cam 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, sce 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 cluteh projections to
engage corresponding projections on the hub
of the other part of the operating member.
The shaft 62 is jonrnaled in the machine
frame and also has a bearing at its outer end
in the sleeve carrving 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
63 which engages a spiral gear 64 on the ar-
mature shaft 26 so that while the motor is
ranning the shaft 62 is driven continuously
in timed relation to the armature of the mo-
tor and to the shafts of the sewing machine
in the arrangenient shown the shaft 62 mak-
ing one complete revolution during five com-
plete revolutions of the cam shaft of the sew-
ing machine. The operating member of the
switch, eomprising the disks 58, 59 and 60
and the cam disks 56 and 57, is arranged to
be operated either by the starting treadle of
the machine or by the shaft 62, the movement

of the operating member by the treadle caus-

ing & movement of the switch to forward po-
sition, and a movement of the operating nm-
ber from the shaft 62 causing a movernent of
the switch from forward position to reverse
position.. This movement of the operating
member of the switeh hy the shaft 62 also
stores sufficient power in the spring 55 to en-
able the ¢ moved to off position as
the nen tor stops and staris to

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-arin 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-
ated 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 70 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 T4 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 cam groove 74 on the projections 73 of the
pawls, as indicated in Figs. i and 18. A
lever 75 (see Figs. 8, 9 and 18) is pivolally
mounted in a recess in the stationary biock 51
and is provided with « 76 =

-+

form a continuati

r 76 is de-
ve {6 into
the cam

groove

of the io in Fig. 18,
when ¥ he forward,
reverse an Dy the start-

ted in Fig.
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# the lever so as to raise the lever

4

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 roll moves
the operating member sufficiently to actuate
the switch. The movement of the lever 77 is
transmitted to the lever 75 through inter-

meshing gear segments 79 formed on the
free end of the lever 75 and on I b of the
fev Thile the machi 1g, the

17
the projection i ‘ o0
ing the high portion of the cam 7% and the
projection 75 of the lower paw! being er
gaged by the groove 76 of the lever 7%, 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 roll 65 tc move from
the position indicated in Fig. 17 to thet indi-
cated in Fig. 16. During this movement of
the roll 63, the operating member of the for-
ward, reverse and off switch is held from
wackward movement by means of o retaining
pawl 80 which engages one of a series of
ratchet teeth formed on the disk 59. As the
voll 65 approaches its lowest position, it en-
gages an.arm 81 of the lever 77 and actuates
75 into the
position indicated in Fig. 18. This brings
the lower pawl 72 into engagement with the
ratchet wheel 71 and positions the groove 76
in the lever in elignment with the low por-
tion of the cam groove 74. The ratchet wheel
71 Totates with the motor driven shaft 62, as
has been deseribed, and as soon as 8 tooth of
the ratchet wheel engages the pawl, the op-
erating member of the switch will be turned
with the ratchet wheel and shaft. Thismove-
ment of the operating member of the switch
will carry the projection 78 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 ceaze.
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

G0

85

changed places.

The snap member of the forward, reverse
and off switch is actuated and controlied from
the operating member through the coiled

- spring 55 hereinbefore referred to and by a

combined pallet and detent iliustrated sepa-
rately in Fig. 12, which is actuated by the

1,774,787

cam disks 56 and 57 of the operating mem-
ber and which engages stop shoulders formed

on the snap member. The combined pallet

and detent is mounted to oscillate upon a

fixed pivot 82 and is formed with cam en-

oaging 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 cam disk 57 of the operating member of
the switch, and the arm 84 is arranged to
engage the cam disk 56. These cam disks
are so shaped, as clearly shown in Figs. 11,
13 and ;

roteted and is positively con-
imes. The stop arm 85 of the
combinad pallet and detent is arranged foen-
gage one of a pair of stop shoulders formed
on lugs 87 projecting from the periphery of
the enap member of the switch at substan-
tially dianetric points, and the stop arm 88
is arranged to engage stop shoulders formed
on projections S8 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
14, 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
o 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 86.
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
¢o vise and the operating member of the
switch is rotated from the motor driven shaft
82 in the manner hereinbefore describec.
The operating member of the switch is ro-
fated in a counter-clockwise direction and acts
%o 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 mem-
ber would move until one of the projections
87 on the snap member engaged the stop arm
85. In order to stop the switch in reverse
position a detent lever 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 snap member of the switch moves
through approximately 60°. :

In the construction illustrated in the
drawings (see Figs. 2, 4, 10, 11 and 13), 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 81.  The flanges 91 and 93 provide
friction surfaces to engage the adjacent sur-
faces of the arm 90 and move thé 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

~starting treadle is depressed while the cur-

50

55

80

85

rent of the motor is cut off for any reason and
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

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 1s 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 cuter end
of the arm 100 is connected by a spring 103
to the outer arm of a bell crank lever 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. 186, 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 swung into a substantially ver-
tical position so tEat the pull of the spring
108 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 eli 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 an‘c%

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 high

speed to low speed Fosition, 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. -

low
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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
while the machine continues in operaticn to
change the speed of the motor from high to
19w 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-
chins with its forward end in position to be
engaged by the knee of the operator. As
shown in Ifig. 3, this lever is mounted upon
the machins column by means of parallel
arms 111 and 112. The arm 112 is acted upon
by a spring 118 which tends to move the knee
lover to the left and retain it in the position
indicated in the figure. The movement of
the lever in this direction is limited by & sta-
tionary stop lug, 114 projecting through a slot
115 in'the lever. This stop lug and slot also
serve as & 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 hss a toothed engagement with the
hub of 2 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 swiich, the construction, arrangement
and operation of these parts Deing the same
as the corresponding perts of the mechanism
for actusting 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 = different position than during a nor-
mal cycle of operations of the machins., In
the machina illustrated in the drawings,
mechanism for accomplishing such a result
is provided which is normally ino erative, or
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 & cam disk
120 secured so as to be capable of angu-
lar adjustment to a disk 121 by means
of bolts 192 passing through slots in the
disk. The disk 121 is secured to a shaft
193 provided .8t its inner end with a
bevel gear 124 meshing with a corresponding
gear on the sleeve 61 of the forward, reverse

~and off switch. The cam disk 120 is provided

with a cam groove engaging s roll at the low-

~or end of the vertical arm of a bell erank 125.

§0

The horizontal arm of the bell crank 125 is
connected to the lower end of & 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-
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veniently be used when the electric motor is
of the two-speed, three-phasé induction
type, are indicated in Figs. 18, 20, 21-and 22
end 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 181, 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 arma-
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.
90, regardless of the position of the switc%x
182, 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 182 to the motor so as to cause the
armature to rotate in o forward direction at
low speed. o

The operation of the driving and stopping
mechanism illustrated in the drawings has
been indicated in the preceding description of
she construction and arrangement of the
parts, but may be briefly summarized as fol-
lows: 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
member to shift the switch from off to for-
ward position. The operation of the mecha-
nism for actuating and controlling the snaF
member of the forward, reverse zzncig off switch
from the operating member, illustrated in
Figs. 11, 12, 13 and 14, has been fully set
forth in the preceding description and need

‘not be again described. The 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 an low
speed switch from high to low position,
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the machine, the treadle rod

In stoppin%
rom its low position indicate:l

67 is moved

- in Fig. 17 to its high position indicated in

10

16

20

23

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 constaritly
driven from the armature shaft of the motor
through theshaft62to which the ratchet wheel
is secured. It is to be noted that the move-
ment of the operating membér of the for-
ward, reverse and off switch to forward posi-
tion in starting the machine moves the pro-
jection 78 of the lower pawl 72into the groove
76 of the lever 75 so that the upward move-
ment of the lever 75 can operate to move the

awl into engagement with the ratchet wheel.

he pawl 72 on the operating member of the
forward, reverse and off 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

35

49

switch being stopped in reverse position by
the detent lever 89 (see Fig. 13), as has here-
inbefore been described. The ratchet wheel
71is 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
driven thereby, and this movement, as will
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
ofgthe 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
cam shaft having, in combination, an electric

- motor, a shaft driven by the motor, con-

nected to and rotating in timed relation to

2 the cam shaft, means for supplying current

to the motor, means actuated in timed rela-
tion tu the angular position-of the shaft and

- to said cycle of operations for changing the

conditions in the motor so as to altgr its elec-
tro-dynamic torque at a predetermined point

"

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 ezch revolution of the
cam shaft having, in combination, an electric
motor, a shaft driven by the motor connected
to and rotating in timed relaticn to the cam
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 thercto
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.
> 4. 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
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. A driving 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
cam 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, including a switch, normally
inoperative mechanism driven from the shaft
for actuating the switch to change the con-
ditionsin the motor so as to reverse its electro-
dynamic torque in tinled relation to the angu-
iar position of the shaft, and to seid cycle

ol

. of overations, and means for rendering said

mechanism cperative.

7. A driving and stopping mechanism for
machine comprising cooperating moving
parts and a cam shaft for actuating said
[ 1

=

parts to perform a regularly recurring cycle
of cperations during each revolution of the

com shaft having, in combination, an electric

>y

. motor, & shaft driven by the motor, connected

to and rotating in timed relation to the cam
shaft, means for supplying current to the
motor, means actusted in timed relation to
the angular position of the shaft and to said
cyele of operations to change the conditions
in the motor so as to reverse its electro-dy-
nemic torque, and means operating on the
reversal of the motor to cut off the current
supply.

8. A driving and stopping mechanism for
machine comprising cooperating moving
parts and 2 cam shaft for actuating said
parts to perform & regularly recurring cycle
of operations during each revolution of the
am shaft having, in combination, an electric
motor, a shaft driven by the motor, connected
to and rotating i timed relation to the cam
shaft, means for supplying current to the
motor including & switch, means operating in
timed relation to the shaft and to said cycle
of operations, for actuating the switch to
erse 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, treadle operated means for
changing the conditions in the motor to re-
dues 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-
mined amount of low speed to change the
conditions in the motor so as to reverse its
electro-dynamic torque, and means acting au-
tomatically thereafter to cut off the current
supply. '

10. A drivihg and stopping mechanism
having, in combination, an electric motor, a
shaft driven thereby, means for supplying
current to the motor including a forward, re-

a

e
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1,774,737

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 opsrating as the motor
stops for actuating the detent to release the
switch. :

11. A driving and stopping mechanism
having, in combination, an electric motor, &
shaft driven thereby, means for supplying
current to the motor 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
inreverse position,aspring 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 mechanism
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 treadle and suiteble 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 freadle for
moving the foerward, reverse and off switch
from forward to reverse position in stopping,
and means controlled by the reverssl of the
rotation of the motor for moving the for-
ward, 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 & 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 forwar
position, and means operating in stopping to
move the high and low switch to low posi-
ticn 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 eleciric motor
comprising an armature shaft, machine shafts
driven by the armature shaft, a shaft sepa-
rate from the machine shafts driven by the

armature shaft, means for supplying current-

fo 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
aoff 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 off to forward position in starting after
the high and low speed switch has been moved
to high position, means controlled by the
treadle in stopping for moving the forward,
reverse and cff 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
positiorn. ‘

16. A driving and stopping mechanism
having, in cambination, an electric motor, &
shaft driven thereby, means for supplying
current to the motor including s forward, re-
verse and off switch and a high and low
speed switch, a treadle and suitable connec-
tions for actuating the high and low speed
switch, connsctions from the tresdie ta the
forward, reverse and off switch for moving
seid switch from off to forward position in

ng sfter the high and low speed switch
has been moved to high position, mechanism
actuated by the shaft and controlied from ithe
treadle for moving the forward, veverse and
off swilch from forward to reverse position
in stopping after the high and low speed
switel: has been maved from high to low
speed position, and means for finally moving
the forward, reverse and off switch from re-
verse to off position. L

17. A driving and stopping mechanism
having, in combiration, an slectric moior, a
shaft driven thereby, means for supplying
current to the motor including a switch,
normsily inoperative mechanism driven from
the shaft for actuating the switch to change
the conditions in the motor so as to reverse
its electre-dynamic torque in timed relation
to the angulsr position of the shaft, normally
inopergtive mechanism for performing an
operation in the machine to which the driv-
ing end stopping mechanism is spplied as
the machine stops, and means for rendering
said mechenisms operative. ’

18, A driving and stopping mechanism.
heving, in combination; an electric motor, &
shaft driven thereby, means for supplying
current to the motor including s switch, nor-

mally inoperative mechanism driven from

the shait for actuating the switch to change

the conditions in the motor so as to reverse
its electra-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, ang means ?or rendering

-said mechanism aperative,

9 .
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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 motar 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 ta
the rotation of the shaft in stopping for mov-
ing the forward and reverse switch from
forward to reverse position, and means act-
ing sutomatically thereafter ta cut off the
current supply.

20. A driving and stopping mechanism for
8 machine comprising cooperating moving
parts and a cam shaft for actuating said
parts to periorm a regularly recurring cycle
of operations during each revolution of the
cam shaft having, in combination, an electric
motor directly connected to the cam shaft
80 as to control said cam shaft while being
driven and stopped, a shaft driven by the
motor connected to and rotating in timed re-
lation to the cam shaft, means for supplying
current to the motor, and means for stopping
the shalt in a substantially predetermined an-
gular pesition and at a predetermined point
cycle of operations, comprising means
actuated 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 ag to alter ite electro-dynamic torque
ot & predetermined point in the revolution of
the shaft. ‘ , ‘
@l. A driving and stopping mechanism for
machine comprising coopersting moving
pexts and a cam shaft for actuating said
parts to perform a regularly recurring cycle
of operations during each revolution of the
cam shaft having, in combination, an electric
motor directly connected to the cam shaft so
a5 to control said cam. shaft while being
driven and stopped, and means for stopping

s e

the shait in a predetermined angular position

and at a predetermined point in a cycle of op-
erations comprising means actuated at a sub-

stantially predetermined point in the rotation

of the shaft and in s cycle of operations for
cutling off the current supply of the motor.
22. A driving and stopping mechsznism for
& machine comprising cooperating moving
parts and a cam shaft 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 mo-

tor directly connected to the cam shaft so as.
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to control said cam shaft while bsing driven
and stopped, a shaft driven by the motor con-
nected to and rotating in tinved relation to the
cam shaft, means for supplying current to the
motor, and means for stooping the shaft dur-
ing any revolution in & 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 drivang and stopping mechanism for
2 machine comprising cooperating movin
varts and 5 cam shaft for actuating said parts
to perform a vegulariy recurring cycle of
operations during each revolution of the cam
shaft having, in combination, an electric mo-
tor directly connected to the cam shaft so as
to control said cam shaft while being driven
and stopped, a shaft driven by the motor con-
nected to and rotating in timed relation fo
the cam shatt, 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 com-
prising means under the conirol of the opera-~
tor and actuated at a substantially predeter-
mined point in the rotation of the shaft and
in the cycle of operations for cutting off the
current supply of the motor.

24, A driving and stopping mechanism for
o machine comprising cooverating moving
parts and a cam shait for actuating said
parts to perform a regularly recurring cycle
of operations during each revolution of the
cam 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 rheans actuated in fimed
rslation to the rotation cycle of the shaft and
in the said cycle of operations for reversing
the electro-dynamic terque 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
2 machine comprising cooperating moving
parts and a cam shaft for actuating said parts
to perform a regularly recurring cycle of op-
erations during each revolution of the cam
shaft having, in combinstion, 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 intc operation to reverse
the electro-dynamis torque of the motor at
a predetermined point in the revolution of
the shaft and in the cycle of operations fo
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brake the machine to which the driving and
stopping mechanism is attached.

926. 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
cam shaft having, in combination, an elec-
trie motor, a shatt driven by the motor, con-
nected to and rotating in timed relation to
the cam shaft, means for supplying current
to the motor, means actuated by the shaft and
acting when.thrown into operation to reverss
the electro-dynamic torque of the motor at a
predetermined point in the revoiution of the
shaft and in the cycle of operations to brake
the machine to which the driving and stop-
ping mechanisn is attached, and means for
rendering said means operative.

27. 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
-am shaft having, in combination, an electric
motor, a shaft driven by the motor, connected
to and rotating in timed relation to the cam
shaft, means for supplying current te 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 voint in the cycle of opera-
tions.

28. 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 op-
erations during each revolution of the cam
shaft having, in combination, an electric mo-
tor, a shaft driven by the motor connected to
and votating in timed relation to the cam
shaft, means for supplying current to the
motor, means for changing the conditions in
the motor to cause it to run at 2 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 & machine comprising cooperating mov-
ing parts and a cam'shaft for actuating said
paris to perform a regularly recurring cycle
of operations during each revolution of the
cam 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 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 2 predetermined point
in the cycle of operations.

80. A driving and stopping mechanism for
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a machine comprising cooperating movin

parts and a cam shaft for actuating said

parts to perform a regularly recurring cycle
of operations during each revolution of the
cam shaft having, in combination, an electric
motor, a shaft driven by the motor connected
to and rotating in timed relation to the cam

~ shaft, means for supplying current to the
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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.
: 'LAURENCE E. TOPHAM.
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