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The present invention relates to driving arrangements.

More specifically the invention relates to driving ar-
rangements of the clutch-and-brake type such as for in-
stance used in sewing machines of the manufacturing
type without, of course, being confined to sewing
machines.

This is a continuation-in-part application of my appli-
cation Serial No. 277,886, filed March 21, 1952, now
abandoned, based on application in Denmark filed
March 30, 1951, under Serial No. 974/51.

In sewing machines for private or domestic use the
velocity of the machine does not play an important role.
In the use of sewing machines for the ready made cloth-
ing industry it is necessary, however, to run the machine
at a high speed and this high speed must be obtained in-
stantaneously with the start of the machine. Therefore,
in such sewing machines the driving spindle runs con-
tinuously and a clutch mechanism is used for coupling
the sewing mechanism to the continuously rotating driv-
ing spindle. Thus, the sewing machine will run at full
speed immediately after shifting of the clutch to the driv-
ing position.

In order to stop the sewing machine as instantaneously
as it is started, the clutch is arranged to be shifted to en-
gage a brake member. The machine will therefore also
stop substantially instantaneously.

It is, however, incidental what the position of the mov-
able parts of the sewing machine will be when it is
stopped. This is a disadvantage because in some cases in
order to turn the work about the needle, the latter must
be in its down position, when the machine is stopped,
while in other cases the needle must be in its raised posi-
tion, as, for example, in order to remove the work from
the machine.

The usual way of correcting for the wrong position of
the needle when the machine is stopped is to rotate the
balance wheel of the machine by hand. Such a manual
correction is, however, irrational and time wasting. It
requires the operator to remove one hand from the work
to manipulate the balance wheel. A time analysis will
show that the waste of time due to such manual needle
adjustment may run up to approximately 25 percent or
more of the total working time.

1t is therefore an object of the present invention to pro-
vide a driving arrangement of the clutch-and-brake type,
which will enable the operator to have full control of the
driven machine, such as a sewing machine, coupled with
possibility of selectively stopping the latter when the mov-
able parts thereof are in the predetermined desired
position.

It is a further object of the invention to provide a clutch-
and-brake driving arrangement which enables a further
movement of the driven machine after having shifted the
clutch from the driving spindle to the brake member.

It is still a further object of the invention to provide a
driving arrangement of the type specified which will en-
able the driving arrangement to be automatically stopped
when the movable part of the machine such as, for in-
stance, the stitch forming mechanism of a sewing ma-
chine is in at least one predetermined position.

A further object is to provide a driving arrangement
of this kind in which the machine can be selectively
stopped with the movable parts in one of a plurality of
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predetermined positions selected in advance by the
operator.

The invention further aims to provide simple and re-
liable arrangements and operating devices to fulfill the
purposes specified hereinabove and other purposes which
will appear from the following detailed description
thereof.

The term “sewing machine” as used in the following
specification is to be interpreted in its broadest sense so
as to include not only ordinary sewing machines having
a reciprocatory needle, for instance, upwardly and down-
wardly moving needle, but any kind of sewing machines
designed for special purposes such as, for example, a
padding machine.

In order that the invention may be more clearly under-
stood, some preferred embodiments thereof will now be
described with reference to the accompanying drawings
in which:

FiIG. 1 is a perspective view of a sewing machine hav-
ing a motor arrangement according to one embodiment of
the invention,

FIG. 2 is an axial section, on enlarged scale, through
the motor and the clutch-and-brake arrangement,

FIG. 3 is a schematic diagram showing the motor ar-
rangement in connection with an automatic control for
stopping the sewing machine with the needle in a pre-
determined position,

FIG. 4 is a detail of the arrangement shown in FIG. 3,

FIG. 5 is an arrangement like that shown in FIG. 3
with an automatic control for stopping the sewing machine
with its movable parts in two different predetermined
positions,

FIG. 6 is a schematic diagram showing the circuits in
an embodiment where the auxiliary drive is reversible,

FIG. 7 is an embodiment of a treadle designed for op-
erating the machine,

FIG. 8 is a modified embodiment of an arrangement
corresponding to that shown in FIG. 5,

FIG. 9 is an embodiment of the auxiliary drive having
a mechanical transmission,

FIG. 10 is a modification of the arrangement shown
in FIG. 3,

FIG. 11 is a modification of the treadle arrangement
shown in FIG. 7,

FIG. 12 is a modification of the arrangement shown in
FIG. 5,

FIG. 13 is a modification of the arrangement shown in
FIG. 11,

FIG. 14 is a modification of the treadle arrangement
shown in FIG. 11,

FIG. 15 is an arrangement similar to that shown in
FIG. 13 with a treadle arrangement as shown in FIG. 14,

FIG. 16 is another embodiment of a switch arrange-
ment comprising mercury switch tubes,

FIG. 17 is a cross section of the embodiment shown in
FIG. 16,

FIG. 18 is a plan view of a switch arrangement com-
prising a switch as shown in FIG. 16.

FIG. 19 is an end view of the arrangement shown in
FIG. 18,

FIG. 20 is a diagram showing an arrangement compris-
ing a switch as shown in FIG. 16,

FIG. 21a through e are diagrammatical views of the
mercury switch tubes shown in the arrangements of
FIG. 20 to illustrate the operation of this arrangement
with one angle between the two mercury tubes,

FI1G. 224 through e are diagrammatical views of the
mercury switch tubes shown in the arrangements of
FIG. 20 to illustrate the operation of this arrangement
with another angle between the two mercury tubes,

FIG. 23a through e are diagrammatical views of the
mercury switch tubes shown in the arrangements of
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FIG. 20 to illustrate the operation of this arrangement
with a third angle between the two mercury tubes,

FIG. 24 is a modification of the arrangement shown
in FIG. 20, in which the machine is able to stop in one
or two alternative positions,

FIG. 25 is a further modification of the arrangement
shown in FIG. 21 in which the machine is also able to
be reversed,

FIG. 26 is a further modification of the treadle arrange-
ment shown in FIGS. 7 and 11,

FIG. 27 is a perspective view similar to the view of
FIG. 9 showing a modified embodiment of the auxiliary
drive,

FIG. 28 is a longitudinal section through the embodi-
ment shown in FIG. 27,

FIG. 29 is a cross-sectional view taken along line
29—29 in FIG. 28,

FIG. 30 is an enlarged cross-sectional view through
the lower part of the cross section of FIG. 29,

FIG. 31 is a perspective view of the auxiliary clutch
members used in the embodiment of FIGS. 27 through
30 with the parts drawn out to show details of the con-
struction,

FIG. 32 is a simplified diagram of a circuit arrange-
ment incorporating the mechanical structure of FIGS. 27
through 30, and

FIG. 33 is a schematic diagram illustrating the manner
of which the different parts of the diagram in FIG. 32
are composed from various units which are plugged in
to form an operating unit in accordance with the inven-
tion.

Though, in the following description, the invention
will be explained specifically with reference to a sewing
machine it will be understood that the invention is not
limited hereto. As explained the problem of obtaining
instantaneous start and stop of the machine is an im-
portant problem in connection with sewing machines for
the ready made cloth industry, but it will be understood
that the invention may be used also in connection with
other machines in which the same problem is present.

It will further be understood that though the invention,
in the following description, is explained in connection
with sewing machines having a single driving unit, viz.
a machine having a separate driving motor, this is not
essential to the invention. The coupling arrangement
may equally well be used in connection with machines
which are driven from a common driving spindle feeding
a plurality of machines. The term driving motor when
used in the following description should therefore be
interpreted in its broadest sense so as to include any sort
of power drive comprising a rotatable driving spindle.

In FIG. 1, reference numeral 10 designates a table for
a sewing machine 12 having a driving wheel or balance
wheel 14. The table is supported by frames or the like
16 and 18 which at their lower ends are connected by
means of a cross bar 20. The sewing machine is driven
from a motor 26 suspended beneath the table 10. The
driving means is a driving cord or belt 22 driven by a
pulley 60 on the motor. The coupling between the motor
26 and the pulley 69 is controlled by means of the treadle
or pedal 148, which by means of a pull-rod or the like 146
is connected with a pivotable member 66 by means of
which a clutch element 62 (FIG. 2) located within the
motor housing is shiftable between two positions.

By means of a further treadle or pedal 152 which is
connected through a pull-rod or the like 150 with a
switch arm 151 extending from the housing 149 contain-
ing a switch, the operator can, after having decoupled
the motor by means of the treadle 148, as will be more
fully explained below, control the further movement of
the sewing machine in such a manner that the machine
can be stopped with the needle in a predetermined desired
position.

The motor, which is shown in greater detail in FIG. 2,
may be of any suitable construction having a stationary
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part 27 and a rotor 29. The rotor 29 is arranged on a
spindle 38 supported in bearings 36 and 37 respectively.
The right hand bearing 36 is arranged in an interior par-
tition 35 and the left hand bearing 37 is arranged in an
end cover plate 33. Another cover plate 34 is arranged
at the opposite end of the motor 26 within which the
clutch mechanism is supported. The right hand end of
the driving spindle 38 carries a flywheel 40 having in its
surface remote from the cover plate 33 a driving clutch
element in the form of an annular groove 42 in which
is arranged an annular ring or disc 44 of a suitable fric-
tional material such as fibre.

The end cover plate 34 is provided with a centrally
disposed, inwardly extending tubular member 48 which
forms a guide or housing for a tubular bushing 50. The
tubular bushing 52 is provided in its interior adjacent
the ends thereof provided with bearings 52 and 54 sup-
porting a rotatable driven spindle 56.

The cover 34 is recessed at 58 for accommodating a
small auxiliary motor 59 (FIG. 1). This auxiliary motor
59 is secured in any convenient manner (not shown) to
the main motor in the recess 58.

The spindle 56 extends outwardly beyond the right
hand end of the bushing 50 and is provided with a pulley
69. The left hand end of the spindle 56 extends into the
motor housing 26 and is provided thereat with a driven
clutch element 62 in the form of a suitably shaped clutch
disc (FIG. 2). The right hand end of the bushing 50 also
extends beyond the cover plate 34 and is provided thereat
with an arm or lever 64. This arm 64 may either be an
integral part of the member 66 (FIG. 1) or, alternatively,
the connecting rod 146 between the treadle 148 and the
motor may be connected directly to the end of the arm 64.

In the bushing 5@ there is provided a helical groove
70 cooperating with the end of a pin 72. This pin 72 is
arranged in a bore 73 provided in the end cover 34 and
is secured in any convenient manner, for instance, by
means of a set screw 75 extending into an annular groove
77 in the pin 72.

An annular member 76 is rotatably mounted on the
exterior cylindrical surface of the tubular member or
housing 48. This member 76 is prevented from being
axially displaced at its right hand side by a shoulder 79
of the housing 48 and at its left hand side by a ring 81
received in an annular groove in the housing 48 and re-
tained therein, for instance, by resilient action. The an-
nular member 76 is provided with a flange 82 having in
its left hand surface an annular groove 86 in which is
arranged an annular ring or disc 88 of a suitable frictional
material such as fibre. Preferably the ring 88 is of the
same diameter as the ring 44 in the flywheel 40. The
clutch disc 62 is provided with annular ribs 74 and 90
respectively to engage either of the two rings 44 and 88.
The annular member 76 is further provided at its cir-
cumference with a worm gear 92 meshing with a worm
94 the shaft 96 of which (FIG. 1) extends outside the
housing and is provided at the extension thercof with a
pulley 98, which is connected by means of a driving belt
99 with a similar pulley 161 on the spindle of the aux-
iliary motor 58. It will be understood that instead of
arranging the auxiliary motor 59 and the worm 94 on
opposite sides of the main driving motor the auxiliary
motor §9 may as an alternative, be directly connected
with the worm shaft 96.

The circuit of the auxiliary motor 59 can be closed or
opened by means of the switch 149 controlled by the
treadle 152 (FIG. 1).

The operation of the arrangement so far described is
as follows:

The main motor 27, 22 is maintained in continuous
rotation. By operating the treadle 148 the arm 64 is
swung by means of the pullrod 146. This will rotate
the bushing 50 and due to the engagement between the
pin 72 and the helical groove 7€ in the bushing 59 the
rotation of the bushing 56 will be translated into simul-
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taneous axial displacement thereof. The spindle 56 will
participate in this axial displacement and the clutch disc
62 will thereby be shifted between the two extreme posi-
tions. In its extreme left hand position the clutch disc 62
is in frictional engagement with the friction ring 44 on
the flywheel 40, which will couple the driven spindle 56
directly to the motor spindle 38. The sewing machine
will thereby be started instantaneously. In its exfreme
right hand position the clutch disc 62 will be in fric-
tional engagement with the ring 88 on the brake member
76. This will result in an instantaneous stopping of the
sewing machine. If the position of the movable parts,
primarily the needle of the sewing machine, when stopped
instantansously, is not in the desired position, a correction
or adjustment can be made by means of the auxiliary
motor 59. This motor 59, as shown in FIG. 1, may be
started at will by operating the treadle 152 and thereby
operating the switch 149 in the auxiliary motor circuit.
The auxiliary motor 59 when started will, via the belt 99,
drive the worm shaft 96 which in turn will rotate the
worm wheel or brake member 76 and will thereby, at a
relatively slow speed, rotate the clutch element 62 which
is in frictional engagement with the worm wheel or brake
member 76. Thus a relatively slow movement will be
imparted to the sewing machine. The speed is so adapted
that the operator is able to stop the machine by operating
the treadle 152 when the needle is in the desired position
by breaking the circuit of the auxiliary motor 59.

Instead of the above described method of control of
the selective closing and breaking of the circuit of the
auxiliary motor 59, the invention can be modified to
provide an automatic control by means of which the
sewing machine can be automatically stopped with the
needle in one or more predetermined positions, for in-
stance, in the top position or in the down position thereof.

One embodiment in which the needle is automatically
stopped in a predetermined position is shown in FIGS. 3
and 4. In FIG. 3 a three-phase main moter having feed
leads A, B and C is shown. The auxiliary motor 59 may,
for instance, in a manner which will be more fully de-
scribed with reference to FIG. 6, be inductively supplied
from the stator of the main motor 26. It will be under-
stood that by feeding the auxiliary motor 59 inductively
from the stator of the main motor 26 it is possible to feed
the auxiliary motor 59 with low tension so as to use
more simple switches in the circuit of the auxiliary motor
and avoid any danger. The supply leads of the auxiliary
motor 59 are designed by 4, b and ¢. The breaking of
the supply circuit for the auxiliary motor 59 is effected
in two of the phases, for example, in phases b and ¢ by
means of switches of which, in order to simplify the draw-
ing, only one switch 202 arranged in the phase b, is
shown. This switch consists of a fixed contact spring 204
and a movable contact spring 266, the latter being carried
by a pivoted arm 288. The contacts are arranged in a
housing, shown schematically only, in which the contact
spring 204 is firmly secured, for instance, on a support
205. The arm 208 is pivoted in a bracket 212 in the
housing 210. The arm 208 projects through an aperture
in the housing 210 and the end 209 of the arm 208 ex-
tends in the path of a cam member 216 which may be
arranged within the periphery of the flywheel 218 of
the sewing machine. This cam member 216 will con-
stitute means for operating, for example, opening the
switch during a certain part of its path, namely, in a cer-
tain position of the actuating mechanism of the machine.

To prevent the said cam member 216 from engaging
the end 209 of the arm 208 during each revolution of
the fiywheel 218, which would give rise to a noise during
the operation of the machine, the cam member 216, as
shown in FIG. 4 may be pivoted on a pin 226 and be
influenced by a spring 222, which will resiliently hold
the cam member 216 against a stop 224. By including
in the cam member 216 a suitable weight it will be pos-
sible by means of the centrifugal force to keep the cam
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member 216 in the position shown in dotted lines during
the normal full-speed operation of the sewing machine.
In this position the cam member 216 will no longer be
in the path of the end 209 of the arm 208.

The arrangement shown in FIG. 2 operates in the
following manner:

The auxiliary motor 59 will be running continuously
during the operation of the main motor 26, the motor
circuit being closed through the switch 202. When the
main motor 26 is decoupled and the clutch member 62
is brought, by means of the treadle 148, into engagement
with the brake disc 76, the sewing machine is then driven
by means of the auxiliary motor 59 but at a relatively
slow speed. At this stage the spring 222 will press the
cam member 216 inwardly into engagement with the stop
224, and in this position the cam member 216 will co-
operate with the end 209 of the arm 208 and thereby raise
this arm to open the switch 202 to break the driving
circuit for the auxiliary motor 59. The position of the
cam member 216 in the wheel 218 is such that the break-
ing of the circuit takes place with the needle of the sew-
ing machine in a predetermined position, for example,
in the high position.

It will also be possible to arrange the circuit in such
a manner that the needle of the sewing machine can be
stopped automatically at will either in the high position
or in the down position. An arrangement for this pur-
pose is shown in FIG. 5 in which a four line double pole
switch generally referred to as U is inserted in the two
phase leads b and ¢. This switch U may be operated,
directly or indirectly as indicated, by the treadle arrange-
ment of the machine or by a manually operated device.
At the right hand side of this switch the phase leads are
divided, each phase lead being divided from the double
poles of the switch U and designated ¢’, ¢”*, b, b” etc.
The leads ¢’ and b’ are connected in the same manner
as the leads ¢, b in FIG. 3, to a switch 2024’, 202p’
operable by a cam member 216 like the corresponding
cam member in FIG. 3.

The leads ¢’” and b”" are connected in a similar manner
to a similar switch 2¢2a”, 2025”’, which is also arranged
to be operated by the member 216, but located dia-
metrically opposite the switch 202a’, 2025’. It will be
understood that the switch U constitutes means for se-
lecting 202a’, 2025° or 2024, 202b" of the other two
switches which will break the auxiliary motor circuit.

In this embodiment the switches are of the type used
in telephone or like installations. One of the contact
springs, in the embodiment illustrated, the top spring of
switch 2624’ and the bottom spring in the switch 2025",
are provided with extensions 209’ and 209"’ respectively.
The switches are constructed in such a manner that lift-
ing of these extensions 269’ and 209 of the springs will
not only lead to the opening of either of the two switch
portions 2024’ and 2025”, but will also effect a simultane-
ous closing of the other switch portions 2025’ or 2024’".

It will be understood from FIG. 5 that in the top or
raised position of the switch U as illustrated the lower
double switch 2024’, 2025’ in inserted in the feed circuit
of the auxiliary motor 59 so as to enable the sewing ma-
chine to be automatically stopped with the needle in one
position, for example, in the lower position. By shifting
or changing the switch U over, the top switch 202a"’,
202b" is substituted in the auxiliary motor circuit for the
previously mentioned switch 2024’, 2625’ so as to enable
the sewing machine to be automatically stopped with the
needle in the opposite position.

In FIG. 6 is shown a diagram of an alternative arrange-
ment, which may be either automatically or manually
operated. As in FIGS. 3 and 5 the supply leads for the
main motor are designed by A, B and C. The motor is
a three-phase motor having stator coils A;, B; and C;.
Further coils @y, b; and ¢, are inductively coupled to the
main motor stator coils so as inductively to feed the
auxiliary motor through supply leads a, b and c. The
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stator of the auxiliary motor is designed by a’, b’ and
¢’. Preferably the voltage for the auxiliary motor is trans-
formed down to a low voltage, for instance, 24 volts.

In the phase leads a and ¢ a double pole reversing
switch O is inserted having three positions. The inter-
mediate or center position of the switch corresponds to
breaking the two phase leads and thereby breaking the
auxiliary motor supply circuit to stop the auxiliary motor.
The two end positions of the switch O correspond to direct
or reversed connection of the two phase leads @ and ¢ to
enable the auxiliary motor either to run forwardly or to
be reversed.

With the arrangement shown in FIG. 5 as well as with
that shown schematically in FIG. 6 a treadle arrangement
similar to that shown in FIG. 7 might be used.

In this treadle arrangement the main operating treadle
similar to treadle 148 is combined with the corresponding
switch operating treadle 152, More specifically the switch
operating treadle of FIG. 7 is split up into two parts each
of which is arranged like a subsidiary treadle on the main
operating treadle and each is adapted to switch on or
off that part of the auxiliary motor circuit which will
either stop the machine with the needle in one or the
other predetermined position or reverse the motor, event-
ually with a subsequent stop in a predetermined position.

The main operating treadle, which by way of example
is shown in the form of a rectangular frame, is designated
by reference numeral 300. This frame 308 is pivotally
mounted on a spindle 302 carried by bearings in brackets
304 and 306 secured to the lower cross bar 20 (FIG. 1)
of the sewing machine rack. This treadle is connected
in any convenient manner with the pull-rod or chain 146
leading to the main motor operating arm 64. It will be
understood that by rocking this main treadle the main
motor is stopped and started in the same manner as by
means of the single treadle 148 in the various embodi-
ments shown herein.

Individual treadle plates P}, and P, are provided on frame
380 which are individually pivotally mounted on a com-
mon shaft 308 extending within the frame 300 and sup-
ported in the side walls thereof.

A spindle 310 is arranged between the two treadle plates
P, and P, which extends through the end walls of the
frame 300 and is rotatably arranged in bearings therein.

On one end of this spindle 310 there is arranged a two
armed lever 312 having upwardly bent ends 3124 and
312b adapted to be engaged by one of the two ends of the
treadle plates Py, and P, with the ends extending above
that end wall of the frame 300 in which the lever 312 is
carried.

At the other end of the spindle 310 there is secured
a laterally extending arm 314 adapted to operate the
two position switch used in the auxiliary motor circuit,
viz, either the switch O in FIG. 6 or the switch U in
FIG. 5.

In the arrangement shown in FIG. 7 the switch is
arranged on a bracket 316 extending from the rear end
of the frame 300. The switch operating arm is provided
with a bifurcated portion 318 in which the arm 314 is
received.

The switch is not shown in details and may be of any
convenient construction, preferably of the type comprising
a tiltably arranged mercury switch fube. Switches of
this kind are, however, commonly known and the proper
type of switch can readily be selected by those skilled in
the art.

The arrangement shown and described with reference
to FIG. 7 operates in the following manner.

By way of example with reference to FIG. 5 it is as-
sumed that the sewing machine should be automatically
stopped with the needle in its top position and that the
position of the switch shown in FIG. 7 corresponds to
the stop-in-top position.

The operator will then operate the main treadle by
means of the right foot pressing on the right treadle
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plate P,. This will keep the switch U in the proper
position so that when the main treadle 300 is tilted about
its spindle 302 to stop the main motor 26, the auxiliary
motor 59 will remain energized until it is stopped with
the needle in the top position.

Correspondingly, if the needle has to be stopped in its
lower position the operator will use the left treadle plate
Py. By operating the main treadle by means of this
treadle plate P, it will tilt the lever 312 and thereby
change over the switch U so as to result in stopping the
sewing machine with the needle in the lower position.

Correspondingly if in some cases reverse motion of
the sewing machine is wanted after decoupling or dis-
connection of the main motor 26, the treadle arrange-
ment may be included in the arrangement shown in FIG.
6 so that by operating either of the two extra treadles
the auxiliary motor will drive the sewing machine in the
normal direction or in the reverse direction.

Also a slow continuous motion of the sewing machine
can be obtained by the treadle arrangement shown in
FIG. 7.

When the treadle is used, for instance, in the arrange-
ment of FIG. 5 it will be understood that after having
decoupled or disconnected the main motor 26, an alter-
native operation of the two treadle plates Py, and P, in
the way like cycling will result in a slow movement of
the sewing machine with stoppage thereof in either top
or bottom position of the needle depending on which of
the two extra treadles has been last depressed, because
each of the two treadle plates will constitute means for
selecting that portion of the auxiliary motor circuit
which will effect driving the machine half a revolution.

Instead of using a centrifugally operated cam, as shown
in FIGS. 3 and 5, to control the breaking of the electric
circuit for the auxiliary motor 59, the arrangement may be
that shown schematically in FIG. 8 in which the same
parts as in FIGS. 3 and 5 are referred to by the same
reference numerals. In FIG. 8 there is provided on the
spindle of the sewing machine flywheel 218 a member,
which in FIG. 8 is shown as a cylinder, but which within
the scope of the invention might be a plane disc. On
this member 218 there are provided two contact strips
230 and 232 respectively. These strips are interrupted
at 231 and 233 respectively along part of the cylinder
surface so as to provide insulating portions between the
ends of the contact strips. The leads ¢’ and b’ are con-
nected by means of contact brushes to the contact strips
at one point of the drum surface and the leads ¢” and
b" are in a similar manner connected to the strips at a
point diametrically opposite.

In operation it will be understood that in one position
of the switch U the two phases will be broken in the
position of the parts of the sewing machine in which
the insulated segments 231 and 233 will be in alignment
with the contact brushes connected to the leads ¢’ and ¥,
corresponding to stopping the sewing machine, for in-
stance, with the needle in high position, while the sewing
machine will be stopped with the needle in the lowest
position by changing over the switch U.

‘While in the foregoing embodiments an auxiliary motor
in the form of an electric motor has been described, it
will be understood that mechanical driving means may
be substituted such as will now be described with refer-
ence to FIG. 9.

In FIG. 9 there is a plate 100 situated adjacent the
end cover 28 of the motor 26. The end of the motor
spindle extending through this cover is provided with a
conical head 30. At each end of the plate 100 there
are provided brackets 102 and 104 respectively in which
is supported a spindle 106, which is both axially dis-
placeable and rotatable in bearings in the two brackets.
On this spindle there are provided at each side of the
conical head 3¢ cones 108 and 110 respectively. The
spindle 106 is extended beyond the bracket 104 and
carries thereat a pulley 112 which by means of a belt
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114 is connected with a pulley 98 mounted on the lower
end of the spindle 96. Pivoted on pin 116 on the plate
100 is one arm 118 of a bow 120 the other right arm
122 of which is pivotally supporied on the other end
cover of the motor in any appropriate manner (not
shown). The left hand arm 118 of the bow 129 has a
projection 124 carrying at its end a roller or the like 126
engaged between a shoulder 128 and a ring 130 on the
spindle 166. The motor is carried by a base plate 132
by means of which it is secured under the sewing ma-
chine table. Springs 134 and 136 are provided between
this base plate and the bows 66 and 120 respectively.
These springs will tend resiliently t0 draw both bows
66 and 129 in an upward direction. Furthermore, in a
bracket 138 on the plate 100 is a spring 149 acting on a
longitudinally displaceable rod 142 and lower end of
which is connected with arm 118 by means of a bracket
144 secured to the latter,

The bow 120 is intended to be connected with the
treadle 152 of FIG. 1. In this embodiment of FIG. 9
only a selective operation of the auxiliary driving mech-
anism at the operator’s will is possible. The operation
is as follows:

If the sewing machine has been stopped with the needle
in an unwanted position the operator will use the treadle
152. By operating this treadle, which is connected to
lower the bow 120, the roller 126 is raised with the
result that the spindle 106 is displaced axially upwardly.
Thus the cone 110 is brought into operative driving con-
nection with the cone 3¢. The latter being secured to
the shaft 38 which is in continuous rotation will impart
rotation to the spindle 166, which rotation is transmitted
through belt 114 and spindle 96 to the worm such as 24
(FIGS. 2 and 3), and, in the manner already described
in connection with the previous embodiments, will drive
the sewing machine. The transmission ratio is so adapt-
ed that the speed of the sewing machine when driven by
the auxiliary drive is so slow that the machine can be
stopped with the needle in the desired position,

By operating the treadle 152 to raise the bow 120 the
cone 108, in a corresponding manner, will be brought
into driving connection with the come 30, which will
produce a slow motion of the sewing machine in the
other direction.

It will be understood that the spring 140 in connection
with a stop on the rod 142 serves the purpose in the
position of rest to keep the bow 128 in such a position
that meither of the two cones 108 or 110 will be in
operative connection with the cone 38§.

Instead of the automatic control for the switches in
the auxiliary motor circuit as shown in FIGURES 3, 5
and 8 a modification may be used as indicated in FIG. 10.
Only the sewing machine is shown in FIG. 10, the cir-
cuit being omitted. It will be understood, however, that
the arrangement of FIG. 10 can be used as well in con-
nection with the circuit of FIG. 3 as in connection with
that of FIG. 5, and also in connection with any of the
circuits to be described hereinafter in connection with
FIGS. 12, 13 and 15.

In FIG. 10 only one contact 202 is shown having con-
tact springs 264 and 206 as in FIG. 3. One end of the
contact 204 is extended ouiside the housing 210 and is
provided thereat with a magnetic armature 339. On the
sewing machine flywheel 218 there is provided a small
permanent magnet 332 in such a manner that it will
move in a path adjacent the position of the armature 330.
As long as the fiywheel 218 rotates at full speed the mag-
net 332 will not be able to attract the armature 339, but
when the speed of the sewing machine is decreased subject
to driving the sewing machine by the auxiliary motor the
magnet 332 will be able to attract the armature 330 and
thereby open the switch 202 to break the auxiliary motor
circuit.

Another embodiment of the specific treadle arrange-
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10
ment shown of FIG. 7 is shown in FIG. 11 in which the
main treadle is denoted by numeral 2590.

The main operating treadle is in the form of a sub-
stantially T-shaped plate 250. This plate is pivotally
mounted on pins of which only the left hand pin 252 is
shown in full lines. These pins 252 and 254 are sup-
ported in bearings 258 and 280 respectively carried in
brackets which, as shown, may be secured by means of
screws to the lower cross bar 20 of the sewing machine.
At the rear end of the plate 250 there is arranged a spin-
dle 264 the right hand end of which is connected to the
operating rod or chain 146 leading to the main motor
operating arm 64. It will be understood that by rocking
the main plate 250 the sewing machine can be stopped
and started in a manner similar to operation of the single
treadle 148 in the different embodiments described here-
inbefore.

The switch operating treadle 250 is combined with
switch control treadle plates by providing on the spindle
264 two individual treadle plates Py and P, each carried
by pairs of brackets 266a and 266b respectively, On the
front end of the plate 250 there is arranged a pin 270
carrying a two armed rocking lever 268 having ends 2684
and 268b respectively extending upwardly and so di-
mensioned that only one or the other of the two plates
262a and 2625 can be pressed down at the same time.

The two treadle plates Py, and P, may either be of
insulating material or they may have insulating por-
tions carrying contact pins 272g and 272b respectively
adapted to cooperate, by pressing down either of the
treadle plates, with pairs of contact pins 274a;_p and
274b,_, This will bridge one pair or the other pair of
the contact pins and close a circuit in a manner similar
to that described in connection with the two treadle plates
in FIG. 7 for actuating the switch U or O.

A circuit in which the treadle arrangement according
to FIG. 11 is used is more specifically shown in FIG. 12.
This circuit substantially corresponds to the circuit shown
in FIG. 5 with the exception that only single switches
my and my are arranged on diametrically opposite sides
of the sewing machine flywheel 218. Furthermore in
FIG. 12 the mechanical arrangement between the main
motor 26 and the auxiliary motor 59 has been omitted
to simplify the survey of the diagram.

In general the circuit arrangement of FIG. 12 com-
prises in combination with the driving and driven clutch
elements (not shown) a circuit arrangement having elec-
tromagnetic means for controlling the disconnection of
the auxiliary drive by means of which the sewing ma-
chine is driven at low speed with the driven clutch ele-
ment shifted between the high speed driving clutch ele-
ment and the slowly rotating brake element.

As in FIG. 5 the auxiliary motor 59 is inductively fed
from the main motor through three phase leads a, b and c.
In these phase leads there is inserted a three-pole switch
a,_s controlled by a relay AR, which is inserted in a cir-
cuit comprising an extension b’ of the phase lead b and
an extension ¢’ of the phase lead ¢. The ends of these
two phase extensions 5’ and ¢’ and the contacts 274b; 5
belonging to the right hand treadle plate P, are also
shunted by the switch m;. In the phase lead ¢, there is
further inserted at X the switch m, shunted by the left
hand treadle plate contacts 274a,_,. The arrangement
shown in FIG. 12 operates as follows:

The treadle is pivoted to decouple the main motor as
described with reference to FIG. 7. By changing over
the clutch the sewing machine is slowed down while being
driven by the auxiliary motor 59. The operation of the
treadle is effected by either of the two treadle plates Py
or Ph.

By operating the treadle with the right hand plate Py
the relay AR is coupled in a circuit comprising the phase
leads b’, ¢’, the switch m, and the switch m; shunted by
the contacts 274b;_5, When the switch operating member
216, which is shown as a centrifugal member, but which
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within the scope of the invention may be magnetic as
shown in FIG. 10 or communicator-type contacts as
shown in FIG. 8, opens the switch #1; this will not stop
the auxiliary motor 59, because the switch my is short
circuited by the contacts 274b;_,. When, however, after
predetermined rotation of flywheel 218 the switch operat-
ing member 216 opens the switch m, this will break the
relay circuit with the result that the relay contacts a;_3
will open the motor circuit for the auxiliary motor 59,
stopping the latter with the needle in the selected po-
sition, for example, the bottom position.

Conversely, when the left hand treadle plate Py is de-
pressed, the contacts 274a;_, will short circuit the switch
my leaving the contacts 2745;_ open. This means that
opening of the switch m, by the switch operating mem-
ber 216 will have no influence on opening of the aux-
iliary motor circuit. The relay AR will, however, drop
out when the switch m;, is opened by the switch operating
member 216 corresponding to a stop of the sewing ma-
chine with the needle in the other position, for instance,
the top position.

As further shown in FIG. 11 there may be a switch
276 incorporated in the treadle and having an operating
pin 278 extending into a bifurcated portion of the left
hand lever arm 268 so as to throw over the switch 276
by pressing the left hand treadle plate Py.

A treadle arrangement as shown in FIG. 11 and in-
cluding this switch may be incorporated in the circuit ar-
rangement shown in FIG. 13.

This arrangement corresponds to that shown in FIG. 12
with the exception that the switch 276 is inserted in the
two phase leads b and ¢ at KR and is operable in such
a manner that these two phase leads are directly connected
with the right hand treadle plate Py in the bottom po-
sition, while the two phase leads are cross-connected when
the left hand treadle plate P, is in the bottom position.

If it is assumed that operation of the treadle by means
of the right hand plate Py corresponds to stoppage of
the sewing machine with the needle in bottom position,
while operation of the treadle with the left hand plate
P, corresponds to stopping the sewing machine with the
needle in the top position, it will be understood that the
sewing machine by the arrangement shown in FIG. 13
can be operated in the following manner.

The treadle is operated by the right hand treadle plate
P,. This will as in the case of FIG. 12 stop the machine
when the switch 4 is opened corresponding to the needle
in bottom position. Hereafter the left hand treadle plate
P, is operated. This will close the auxiliary motor
circuit through the relay AR, because now the contacts
274q are interconnected, thereby short-circuiting the open
switch mg. Simultaneously therewith, however, the switch
276 will be operated crossing the phase leads. This
means that the auxiliary motor 59 will be started again
but in reverse direction, will thereafter make half a revolu-
tion until the switch m1, is opened, and be stopped with
the needle in the top position. This arrangement is use-
ful, for instance, when locking a certain stitch chain in
the work.

Instead of incorporating in the treadle arrangement a
special switch 276 the arrangement may be as shown in
FIG. 14, which only differs from the arrangement in
FIG. 11 in that instead of the switch 276 the left hand
contact set 274a is provided with three contact pins and
in FIG. 14 designated by 275a;_s.

This arrangement may, for instance, be used as shown
in the wiring diagram of FIG. 15. This differs from the
diagram shown in FIG. 12 only in that between the point x
and the third of the three pins 275a;_; there is inserted a
further relay BR having contacts b;_, inserted in the
phase leads » and ¢ operable either to connect the two
phase leads directly or to cross-connect those phase leads.

The arrangement as shown in FIG. 15 operates in the
following manner:

By operating the treadle in the right hand treadle
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plate Py, the circuit is closed through the relay AR. The
relay BR is unenergized and assumes a position corre-
sponding to a “straight” connection of the two phase
leads b and c. As in the case of FIGS. 12 or 13 the
auxiliary motor 59 is stopped with the sewing machine
needle in the bottom position upon opening of the
switch #s.

By thereafter depressing the left hand treadle plate P,
the auxiliary motor 59 is again started, because the open
switch my is short-circuited by the two left hand contact
pins 275a,_s. Simultaneously a circuit through the relay
BR is formed by means of the third contact pin 275a,.
When this occurs the relay BR throws over the switch
by_s cross-connecting the phase leads b and ¢, whereupon
the sewing machine motor, as in the case of the operation
of the switch 276 in FIGS. 11 and 13, is reversed and then
again stopped when the needle is in top position.

While in the foregoing description the means for syn-
chronizing the breaking of the auxiliary motor circuit
with the position of the sewing machine needle has been
described with reference either to the centrifugal member
shown in FIGS. 3 and 4 or the magnetic means shown in
FIG. 10, it will be understood that the invention is not
restricted to the use of these specific means, but that
other means can be used within the scope of the invention.

As an example of other means there is shown in FIGS.
16 and 17 an embodiment comprising a plurality of
switch tubes. A substantially cylindrical housing 350 has
a rear wall 352 and a front wall 354. In the front wall
there are arranged three circular concentric contact rings
designated R;, Ry and Rz, A plurality of switch tubes are
further accommodated within the interior of the housing.
In the embodiment shown there are four switch tubes
designated S;, Sy, Sz and S; and kept in @& position ex-
tending radially, with a suitable angle such as an angle
of 90° between each pair of tubes by means of partitions
Py, Py, P; and Py, The tubes may be small glass bulbs
containing a liquid body such as mercury. From the
exterior end of each tube there extends into the interior
thereof two electrodes marked E4; and E4p as illustrated
in connection with the end of the tube Ss.

The mechanical arrangement may be as more specifi-
cally shown in FIGS. 18 and 19. A bracket 356 is
secured by screws or the like 358 on the surface of the
sewing machine table 10. The sewing machine as in the
other figures is denoted by the reference numeral 12.
The bracket arm 362 is pivotally mounted on a shaft 360,
where it can be adjusted and secured in position, The
outer end of this arm 362 carries the housing shown in
FIGS. 16 and 17. As shown in FIG. 17 the housing 350
is arranged on a spindle 364. This spindle 364 is rotat-
ably journalled in a bearing 366 (FIG. 18) supported at
the end of the arm 362. At the other end of the spindle
364 there is secured a bushing 368 having a radial arm
379. A hole in the latter receives a pin 372 which is
secured eccentrically to the sewing machine flywheel 14.
From the bearing 366 there also extends an arm or the
like 374 carrying a brush holder 376 having three carbon
or other brushes B;, B; and B; cooperating respectively
with the three contact rings R;, R and R3. An electric
lead with three conducting wires connects the arrange-
ment with the electric circuit to be more fully described
hereinafter.

By mounting the arrangement described herein care
should preferably be exercised to ensure that the axis of
the rotating housing 350 is exactly in axial alignment with
the axis of the main sewing machine spindle carrying the
flywheel 14.

It will be understood that during the rotation of the
se_gving machine the housing 350 will be rotated, the
movement being transmitted through the pin 372 to the
arm 370.

A diagram of the motor drive, in which the arrange-
ment shown in FIGS. 16 to 19 is utilized, is schematically
shown in FIG. 20 in which A;, B; and C; constitute the
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main motor stator, and ay, b;, ¢; are the feeding coils for
the auxiliary motor, which is inductively fed from the
main motor as in FIG. 6.

Instead of connecting the three auxiliary motor stator
windings directly in Y-connection as shown in FIG. 6,
the interior ends of the stators a’ and ¢’ are connected
through leads d and e with top electrodes D and E in a
mercury relay ARj, the bottom electrode F of which is
connected through a lead f with the interior end of the
auxiliary motor stator b’.

The relay is of the kind comprising an exterior relay
winding A, containing a cylindrical core C, normally
floating on the mercury but which, upon energization of
the relay, is drawn downwardly to raise the mercury and
thereby to bridge the three electrodes. Relays of this
kind are so well known that a further detailed description
of the relay is not believed necessary herein.

In the circuit shown in FIG. 20 there is assumed the
use of an arrangement along the lines described with
reference to FIGS. 16 to 19 but comprising only two
mercury switch tubes S; and S, with two contact rings
R; and R; connected respectively with a brush B; and B.,.
The brush B; is connected with the phase lead by an
extension thereof by, while the brush B, is connected
through the relay winding A, with the phase lead «
through an extension agy thereof. The two electrodes of
the switch tube S;, viz. E;; and E,5 are connected with
the two contact rings R; and Ry and in a similar manner
the electrodes Eg; and Egp of the switch tube S, are con-
nected with the two contact rings.

The operation of the arrangement shown in FIG. 20
is as follows: Under normal speed, i.e., with full velocity
of the main motor, the centrifugal force will keep the
mercury in the two switch tubes at the outer ends of the
tubes bridging the electrodes in the two tubes and thereby
short-circuiting the connection between the two contact
rings R; and Ry;. The direction of rotation of the switch
described will be that indicated by the arrow in FIG. 20.
The relay winding A, is therefore connected into the
circuit comprising the leads ayy and by, and accordingly
the core C, will be in the down position with the mercury
interconnecting the three electrodes D, E, F and thereby
connecting the three auxiliary motor windings a’, b, ¢’
so that the auxiliary motor will also be running.

When the main operating treadle is operated and the
main motor decoupled as described hereinbefore, the sew-
ing machine will be further driven by the auxiliary motor
but at reduced speed insufficient to produce a large enough
cenirifugal force to hold the mercury at the outer ends
of the mercury tubes. This means that when the mercury
tube S; arrives slightly above the horizontal position, the
mercury in this tube will flow back to the inner end
of the tube. The same applies to the switch tube S,
in which upon inward flow of the mercury in this tube
will then break the connection between the two contact
rings R; and R,, which again means that the circuit
through the relay winding A, will be broken with the
result that the Y-connection of the motor M, is broken.

In FIGS. 21a through 21e the influence of the angle
between the two mercury tubes S; and S, is illustrated as
per the following explanation:

In general the needle of a sewing machine will be in
either the top position or the down position within a
certain angle of the main spindle of the sewing machine.
As previously mentioned the synchronization device is
arranged on the hand wheel of the sewing machine so
as to follow the angular movements of the main spindle
of the sewing machine. Generally speaking there is no
sharply defined angular position of the main spindle
which corresponds to needle top or needle down position
so that it is understood that within a certain range of
angular positions of the main spindle the needle will be in
top position and within a certain range of angular posi-
tions diametrically opposite thereto the needle will be in
down position. These angular positions have to be con-
sidered in the design of the synchronization device. In
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the ideal case, of course, the main spindle is stopped, when
the sewing machine needle is either in top or down posi-
tion but in practice this will not be necessary, because
the purpose of the synchronisator is either to keep the
tip of the sewing machine needle free of the work piece
or embedded therein. Another purpose of the syn-
chronisator is to stop the sewing machine spindle in
either of those two positions with the minimum number
of rotations after the operator’s heel has stepped on the
treadle and switched over the driven clutch element to
engage the rotating brake member. In other words, a
purpose of the synchronisator is to avoid any superfluous
number of rotations of the main sewing machine spindle.

Assuming that only one single mercury switch tube
is used in series with this circuit of the auxiliary drive
circuit, it will be appreciated that if this mercury switch
tube incidentally was in a position above the horizontal
level, when the operator’s heel steps on the treadle, the
machine would stop. In contrast thereto, a position of
a mercury switch tube below the horizontal level at the
moment of starting the slow motion brake action will
result in at least half a revolution of the main spindle,.

It is therefore a fundamental principle of the syn-
chronisator to use a two-pole mercury switch incor-
porating two switch tubes shunted in the auxiliary drive
circuit and forming a suitable angle.

In practice a single tube would give an angle of 70°
within which there is a possibility for incorrect stop
position. By means of two parallel shunted mercury
switch tubes it is possible to secure the correct stop
position within an angle of 0°-180° as will now be
more fully explained.

In FIG. 21a through 21e the two mercury switch tubes
S; and S, form therebetween an angle of 90°. The rota-
tion is in the direction of the arrow shown in FIG. 21a.
When the tube S; arrives at the horizontal position as
shown at FIG. 215, the mercury will start to leave the
electrodes which for the sake of clarity are not shown in
these schematic views. The tube S; will, however, stiil
maintain the circuit for the auxiliary drive circuit through
the position shown at FIG, 21c, until the mercury switch
tube S, is slightly above the horizontal position as shown
in FIG. 21d. The circuit will then remain interrupted,
until the tube S; arrives at the position shown in FIG.
2le. As evident from these views there exists between
FIG. 21d and FIG. 21le a free angle of 90° correspond-
ing to the angle of 90° between the tubes. In practice
this means that there will be a small angle of approxi-
mately 20° within which the sewing machine spindle
will have to make an extra revolution if incidentally the
auxiliary drive is applied with the mercury switch tubes
in very specific position. In all other positions, the
spindle will be stopped after not more than half a
revolution.

In FIGURES 22a through 22¢ the angle between
two mercury switch tubes S; and S, is 120°.

It will be appreciated that the angle of interruption
in accordance with this description will be

p=180°-=a=120°

which in accordance with the above explanation will cor-
respond to an angle of interruption of g§=60°. When
applying the rotational brake member within an angle of
60°, it will, however, be necessary to allow the spindle
to make one whole revolution.

In FIGS. 23a through d, «=70, which in many cases
will be the optimum condition, because many sewing
machines have a rotational angle of 110° of the main
spindle between the extreme top and the extreme down
position of the needle.

From the formula g=180°—+« it will be understood
that if in a sewing machine g8 is 110°, «=70° will be the
correct angle between the tubes to assure that in any
position of the main spindle, the spindle will make only
maximum half a revolution, until the spindle is stopped.
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In some of the following figures, separate pairs of
shunted switch tubes are used for selectively stopping
the sewing machine with the needle either in top or down
position. The theoretical explanation given hereinabove
will not be repeated in connection with the following ex-
ample, but it will be understood that the angle between
the shunted pairs of mercury are designed for stopping
the machine with the needle in top or in down position.

In practice and in view of the fact that the synchronisa-
tor is universally applicable when allowing the machine
to be stoppéd with the needle in either of the two posi-
tions, an angle of 90° between the two tubes in either
of the pairs of tubes will in general be allowable and
sufficient for all general purposes.

The arrangement shown in FIG. 20 enables the needle
to be stopped in a single position, for instance, in top
position.

FIG. 24 shows an embodiment similar to that shown in
FIG. 20, but further incorporating a double plate treadle
as shown in FIG. 11 and four switch tubes as shown in
FIGS. 16 to 19. The extension ag; of the phase lead con-
tains the relay winding A, and is connected to the brushes
B; and B, respectively. The other phase lead extension
by, is connected to the third brush By

The four contact tubes are interconnected and con-
nected with the three contact rings in the following man-
ner:

Electrodes Ej;, Ey1, Eg; and Ejg are all connected to the
interior contact ring Rs. The electrodes Egp and E,4y are
interconnected and also connected with the exterior con-
tact ring Ry, while the electrodes E;; and E,; are inter-
connected and also connected to the intermediate contact
ring R,.

It will be understood that by pressing the right hand
treadle plate Py, the circuit will be completed through the
relay winding A,, the right treadle contact pins 274b;_,,
exterior contact ring Ry, switch tubes S; and S, and interior
contact ring Rg.

This will, in the manner describe with reference to
FIG. 20, keep the auxiliary motor running until the mer-
cury in these two tubes S3 and Sy, under the reduced driv-
ing speed, is no longer held in the outer position in the
tubes. The auxiliary motor circuit will therefore be
interrupted with the sewing machine needle in one posi-
tion, for instance, in the bottom position.

By pressing the left hand treadle plate P, the circuit is
completed through the phase lead ay, left hand treadle
plate contacts 274a;_» to intermediate contact ring Ry
through the mercury switch tubes S; and S, to the interior
contact ring R; and further through contact brush B; and
the phase lead bq;.

This means that the switch tubes S; and S, will now
take over the control of the position in which the auxiliary
motor circuit is broken, and since these tubes are arranged
diametrically opposite to the tubes S; and S, it will be
the opposite position, viz. the top position of the needle.

It will further be understood that the arrangement
shown in FIG. 24 can be modified so as to include also
the possibility of reversing the auxiliary motor, for in-
stance, by including a reverse switch in the circuit as
schematically shown in FIG. 25. Here the reverse switch
KR is only shown schematically inserted in the phase leads
a and ¢ operable for example by the treadle in the form
of a separate switch as shown in FIG. 11.

It will be understood, however, that the arrangement
according to FIG. 25 may also be modified to include a
further relay to operate the reverse switch in the manner
already shown and described with reference to FIG. 15.

It will be understood that in the foregoing specification
many different embodiments have been shown and de-
scribed.

Although in order to simplify the description, several
of the embodiments are shown as incorporating the centrif-
ugally operated cam member, viz. that type of switch in
which the switch itself is stationary and is operable by a
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member, which, when the machine is driven at reduced
speed, will lie in a path abutting the switch operating
member, it is to be understood that in these embodiments
the centrifugal switch can be replaced by a rotating
switch according to FIGS. 16 to 19, if desired.

While in the foregoing embodiments of the treadle
arrangement species have been shown and described in
which the pivotable treadle operatively connected with the
driven clutch element is provided with treadle plate por-
tions, which are individually pivotable to operate the
switch selecting means in order to effect stopping of the
auxiliary motor in either of two different predetermined
positions, it will be understood that the same can be
effected by means of the treadle arrangement shown in
FIG. 26.

Here only one treadle plate is used, the two half parts
of which are equivalent with each of the two treadle
plate portions of the foregoing species. To facilitate
the survey of FIG. 26 the front half part of the treadle
plate is cut away and only shown in dotted lines. As also
shown in FIG. 11 the treadle is supported in brackets 258
and 260 secured to the lower transverse bar 20 of the
sewing machine. In these brackets there is rotatably
arranged a shaft 400 extending at one end beyond the
bracket 260 and provided thereat with a radially extending
arm 402 to the end of which at 404 there is linked a ring
or bushing 406 connected to the pull rod 146 shifting
the driven clutch element between the driving clutch ele-
ment and the rotatable brake member. Between the two
brackets 258 and 260 there is secured on the spindle 440
a bar 408, which is preferably provided with a shelf-like
portion 410. This bar 408 may be of any convenient
cross section, but is preferably of rectangular cross sec-
tion. The bar 468 is provided between its ends with a
suitable bearing or the like 412, in which is secured a
rod or spindle 414 perpendicular to the spindle 400. The
ends of the spindle 414 extends into bearings in brackets
416 and 418 respectively, on which is secured a treadle
plate 420,

The bar 408 is secured to the spindle 400 in such a
manner that it is not allowed to rotate relatively to the
spindle 400. As will be understood the treadle plate 420
is thus allowed to pivot in two perpendicular directions
H and K in a similar way as that in which a compass is
suspended. The one movement as represented by the
double-arrow H will cause a rotation of the spindle 400
thus shifting the driven clutch element, while a pivoting
of the treadle plate in direction of the double-arrow K
will effect control of breaking of the auxiliary motor
circuit in the manner to be described hereinafter.

On the projection or shelf-like portion 410 there are
provided below the treadle plate 420 the contact springs
474a,_, and 474b;_, corresponding to the contacts
274a,_, and 274b;_, in FIG. 11. These contact springs
474a,_, and 474b;_, are clamped in insulating supports
470 and 472 respectively. Above each of the contact
springs 474a;_, and 474b;_, resilient arms or springs 466
and 468 provided with abutments 462 and 464 at the
ends thereof are secured to the top of the insulating sup-
ports 470 and 472 respectively. Below these arms or
springs 466 and 468 there are furthermore secured thereto
insulating knobs or the like 458 and 460 to engage the
upper of the two contact springs in each of the pairs
474a,_, and 474b,_, thereof.

It will readily be understood that by operating the
treadle arrangement of FIG. 26 with the right foot the
treadle plate will be tilted to the position shown in FIG.
26, in which the right hand half part of the treadle plate
operates to close the switch 474b;_ 5. Accordingly, by
using this treadle arrangement in any of the circuits de-
scribed hereinbefore having two switches to be selected
to effect stopping of the auxiliary motor with the sewing
machine actuating mechanism in one of two predeter-
mined positions this position of the treadle plate wiil en-
able control of the sewing machine auxiliary drive to be
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stopped, for instance, in the top position. In a similar
manner operation of the treadle plate in FIG. 23 with the
left foot tilting the plate in the opposite direction of that
shown will enable the sewing machine auxiliary drive to
be operated to stop the machine with the stitch forming
mechanism in the opposite direction.

While in the foregoing the majority of the species has
been illustrated with reference to an auxiliary electric
motor as auxiliary drive with exception of the embodi-
ment of FIG. 9, the invention will now be explained in
connection with an example using a mechanical auxiliary
drive for the rotating brake member and with an electro-
magnetic control of the mechanical auxiliary drive.

In the embodiment shown in FIGS. 27 through 32,
those parts, which are common to the species already de-
scribed, will in order to facilitate the explanation be re-
ferred to by the same reference numerals and only a
general survey of the common features will be given here.

The motor 26 has a right hand end cover 34, in which
the rotatable brake 86 and the shiftable clutch member
62 together with the intermediate spindle 56 are arranged
as a unit to be secured to the clutch motor with the shift-
able clutch member 62 disposed opposite the clutch motor
flywheel 40.

In the actual construction of the embodiment of FIG.
28, the only difference is that the friction members, which
in FIG. 28 are referred to as 62a and 86a, instead of
being arranged in grooves of the surface of the flywheel
and brake member respectively, as shown in FIG. 2, are
incorporated in grooves in the shiftable clutch member 62
itself.

Another difference between the embodiment of FIG. 2
and that of FIG. 28 resides in the actual design of the
clutch shifting arm 64 which in FIG. 28 comprises an
arm having two perpendicular parts 64a and 64b carried
on the spindle 65a. This spindle is secured in a bracket
or the like 664 firmly secured to the end cover. A spring
67a is interposed between this bracket 66z and the arm
64. Such embodiment of the clutch shifting arm is rather
traditional in clutch motors and will be known to those
skilled in the art in various designs so that a further de-
scription will not be necessary.

In the left hand end cover 33 of the motor 26 there is
provided a cavity 33q. A pulley 30z is mounted on the
end of the motor spindle 38 extending beyond the ball
bearing 37. The cavity 33a of the end cover extends as
shown at 34a (FIG. 27) inside extension walls 354 and
36a and 374. On the wall 36a there are secured bifur-
cated bearings 38a and 39z in which pulleys 402 and
41a are arranged by means of short bearing spindles 42a
and 43a2. In connection with the auxiliary drive main
spindle 96, viz. the spindle driving the worm 94, there is
arranged in a manper to be more fully disclosed herein-
after a further pulley 44a (FIGS. 27, 29 and 30). A
belt 45z is arranged between the pulleys 30a and 444
guided over the pulleys 40a and 41a so as to drive the
worm spindle 96 from the continuously rotating main
motor spindle.

The purpose of arranging the cavity 33¢ and the ex-
tension walls 3542 and 37« is to be able to apply a suit-
able cover plate (not shown) so as to enclose the belt
drive.

As will be understood from this description the gen-
eral idea of the embodiment of FIGS. 27 through 30 is
to drive the rotational brake member mechanically from
main motor spindle 38 in a similar manner as already de-
scribed with reference to FIG. 9.

A specific clutch arrangement is, however included in
the embodiment of FIGS. 27 through 30. In contrast
to FIG. 9 where the clutch is arranged at the left hand
end of the main motor spindle a more compact design
of the clutch is used in the embodiment of FIGS. 27
through 30.

It has already been indicated in the above specification
that magnetic control means may be used for operating
and disconnecting of the auxiliary drive. In the embodi-
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ment of FIGS. 27 through 30 this magnetic control means
is designed more specifically as electromagnetic control
means being equivalent, for instance, to the electromag-
netic winding A, as shown in FIG. 20.

More specifically there is provided between the pulley
44a and the worm spindle 96 an electromagnetically op-
erated clutch member capable of connecting or discon-
necting the drive from the belt 45z to the spindle 96.
Furthermore this eleciromagnetically operated clutch is of
the clutch-and-brake type by which is understood that
simultaneously with the disconnection of the drive the
clutch acts as a brake serving instantaneously to stop
the worm spindle and prevent the rotatable brake mem-
ber 62 from making any superfluous revolutions or part
thereof which again means that the brake action caused
by the clutch-and-brake member interposed between the
auxiliary drive and the worm spindle will prevent any
superfluous rotations of the sewing machine spindle and
thereby any superfluous stitches of the needle.

As most clearly shown in the cross section of FIG. 30
and supported by the perspective view of the parts in
FIG. 31 there is provided in the end of the spindle 96 a
bore 96a. The spindle 96 is surrounded by a sleeve 97
forming a bearing for the spindle 96. At the end of the
sleeve 97 there is provided a radially extending flange 974
against which rests a bearing for the pulley 44a. In the
bore 964 of the spindle 96 there is arranged a spring 965.
The end of the spindle 96 is as most clearly shown in
FIG. 31 slotted at 96c. On the end of the spindle there
is provided a dog 984 having two oppositely extending
arms 986 and 98¢ and a circular portion 984, in which
there is a hole 99« substantially corresponding to the di-
ameter of the spindle and having two inwardly extending
flaps 995 and 99¢ gripping into the slot 96¢-

The dog arms 985 and 98¢ are received in slots 1015
and 101c provided in two substantially semi-circular discs
102z and 103a-

The disc 162« has an exterior bifurcated portion 1025,
102¢ and the disc 1034 has an interior bifurcated portion
1035, 103¢c. These bifurcated portions 1025, 162¢ and
1635, 193¢ overlap each other so as to allow connection
of the two discs by means of a pin 104a. Adjacent their
centers the discs define an aperture 105g substantially
corresponding to the exterior diameter of the spindle 96.
Within this aperture a circular portion 106q is arranged
on the pin 104a having an exterior diameter substantially
corresponding to the bore 96a. Both of the semi-circular
discs 102¢ and 103a are slightly wedge-formed. The
discs 162a and 103a together with the dog 98a are se-
cured on the slotted end of the spindle 96 with the spring
9465 abutting against the portion 106a.

It will be understood that with the semi-circular discs
1024 and 1034 in alignment in a position in which their
surfaces form a part of a cylinder coaxial with spindle
96, the outer surfaces thereof exhibit the smallest di-
ameter. By tilting the discs 1024 and 103¢ in the direc-
tion of the arrow shown in FIG. 31, their left hand edges
rotating about pin 104a will expand to a larger diameter
and by tilting the discs in the opposite direction their
right hand edges will expand similarly to a larger di-
ameter.

The discs 102g and 1034 are arranged in a cavity de-
fined by a collar 108a of the pulley 44a and another
collar 109a extending from a member generally referred
to as 110q. This member 110a has a projection 111a,
which by a convenient support 112a (FIG. 27) such as
an extending bracket on the motor casing, is prevented
from rotation. In the member 116z there is a cavity,
in which is enclosed a coil winding 1134. This cavity
is closed by an end cover 1144 in an end bore of which
there is slidably arranged a closure member 1154, which
is allowed to effect an axial movement but is prevented
from rotating, for instance, by a key way connection
between the cover 1144 and the closure member 115a.
Further the closure member 115q is prevented from being
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withdrawn by any convenient means such as a set screw
extending into the key way.

In the closure member 1154 there is a center bore
provided with screw treads for receiving the screw
threaded portion 116a of a magnetizable core member
117a. At the exterior end thereof there is provided a
finger screw 118a and between the interior surface there-
of and the end of the closure member 1154 there is ar-
ranged a spring 119a.

The left end of the core member 117a abuts against
the end of the member 106a remote from the spring 965
and in order to decrease the friction there is preferably
interposed at that end a ball 1204, which may be wholly
or partly embedded or in any other way rotatably sup-
ported in the end of the member 1174a.

The interior diameters of the sleeves 108a and 169a are
so adapted to the exterior diameter of the semi-circular
wedge-formed discs 102a and 193 that with the discs in
alignment they are allowed to rotate freely in the cavity
defined between the pulley 444 and the member 1184 and
the flanges 1084 and 1094, while by tilting the discs in
one direction of the arrow shown in FIG. 31, they will at
their left hand edges abut against the interior surface of
the sleeve 108a so as to transmit the rotation of the pulley
44 to the spindle 96 by means of the dog 98a. By tilting
the discs in the opposite direction they will at their right
hand edges engage the interior surface of the sleeve 199a,
which will cause an instantaneous stoppage due to the
fact that the member 1104 is prevented from rotating.

In other words there is provided by the mechanism de-
scribed herein a clutch-and-brake type drive also in the
auxiliary drive. It will be appreciated that the actual
embodiment of this clutch-and-brake type connection is
not limited to the specific embodiment including tiltable
discs. This embodiment, however, is advantageous inso-
far as it enables a very compact struciure, which only
occupies a small space. The construction is also advan-
tageous insofar as the movement necessary in order to
switch over the tiltable discs 1024 and 1034 from the
driving position to the brake position is very small, and
very little energy is necessary in order to effect the tilting,.

As shown in FIG. 32 the coil winding 1134 may be en-
closed in a circuit equivalent, for instance, to the circuit
of FIG. 20 similarly in the same manner as the electro-
magnetic coil winding A, is enclosed in that circuit.

The difference between the circuit of FIG. 32 and that
of FIG. 20 is that since no auxiliary electric motor is
used in the embodiment of FIGS. 27 through 31, the auxil-
iary motor winding which in FIG. 20 is connected in series
with the electromagnetic coil winding A, is eliminated in
FiG. 32.

It will be understood that instead of the arrangement
of FIG. 32 also that of FIG. 20 may be used in connec-
tion with the embodiment of FIGS, 27 through 31 as
it is possible also to use either of the treadle arrangements
of FIGS. 11, 14 or 23 in connection with the circuit of
FIG. 32.

Considering that the circuit of FIG. 20 has been de-
scribed in great detail, only a short survey of the circuit
of FIG. 32 will be given herein. Aj, B; and C, designate
the stator winding of the main motor. Supplementary
windings a;, b; and ¢, are inductively coupled to the wind-
ing Ay, B; and C;. These auxiliary windings are inter-
connected in series so as to supply a voltage over the ter-
minals 120¢ and 1206. From these terminals the volt-
age is applied over the synchronisator comprising the four
mercury switch tubes Sj, Sz, S;, S,, the treadle switches
274a,_5, 274b;_5 and the clutch operating coil 1134 jn
series with a rectifier 121q.

The operation of the arrangement of FIGS. 27 through
32 is as follows:

As long as the main clutch treadle is operated by the
toe and the arm 64 swung downwardly in the direction of
the arrow shown at the end of this arm in FIG. 28, the
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clutch member 62 is connected to the flywheel 40 and the
machine is driven at full speed.

Due to the action of the centrifugal force, the mercury
bodies in all the four mercury switch tubes S, Sy, Sz, Sy
close the circuits through the switch tubes and current
flows through either of the pairs of switch tubes S;, S, or
S3, Sy depending on which part of the treadle the opera-
tor’s foot rests, the respective treadle switch contacts, the
rectifier 121 and the coil 113a. As a result thereof, the
core member 117a is drawn inwardly against the action
of the spring 1194 to displace the center portion 1064 of
the tiltable discs 102a and 103a thereby tilting the same
in such a manner to engage with their left hand edges
the interior of the clutch collar 1084, whereby the rotation
of the pulley 444 is transmitted to the worm spindle 96,
which, in turn, drives the brake member 86 at low speed.

When the operator steps with the heel on the main
treadle to stop the machine, the clutch operating arm 64
is swung back to the position shown in FIG. 28 and the
clutch member 62 is moved to engage the rotating brake
member. If as shown in FIG. 32 it is the right hand side
of the treadle which is used in operation, then the circuit
is completed through the switch tubes S; and Sg.  This cir-
cuit will remain closed during the slow motion of the
machine until these switch tubes assume the circuit break-
ing position as explained in detail in connection with
FIG. 20. In the circuit breaking position the circuit
through the rectifier 121a and the coil 1134 is interrupted
with the result that the core member 1174 is retracted
under the influence of the spring 1194. The spring 96a
thereby tilts the discs 102a and 103a into the opposite
direction to engage with their right hand edges the in-
terior of the stationary flange 1692 which instantaneously
not only disconnects the driving connection between the
pulley 44a and the worm spindle 96, but also stops the
worm spindle.

In the actual design of the arrangement the synchronisa-
tor and the treadle are constructed as separate subassem-
blies or are performed as specific units adapted to be con-
nected with the motor unit by means of electric plugs as
shown schematically in FIG. 33. Preferably also the
electromagnetic auxiliary drive control coil is adapted to
be connected with the motor by means of a plug type
connection.

As shown in FIG. 27 there is provided on the motor
housing a box 125a having two double pole outlets 1264,
126D and 127a, 127h and two three-pole outlets 128abc
and 129abc. The circuit within this box is as shown sche-
matically in FIG. 33. In order to simplify the showing
in FIG. 33, only one of the auxiliary windings a, is shown,
leading to two terminals 130z and 130) of the rectifier
121q arranged within the box 1254. From the terminals
13@a, 13Qb there is a direct connection to the outlets 1264,
1265 which is adapted for plugging in a plug 140q, from
which an electric cable 141a leads to the lamp 1424 nor-
mally used for the sewing machine.

The rectifier 121a is provided with three output ter-
minals 131a, 1315 and 131c, of which the terminals 131«
and c are interconnected and connected with the outlet
terminal 1295. The rectifier output terminal 131b is
connected with the output terminal 127a. Furthermore,
the output terminal 127b is connected with that desig-
nated by 128c, while the output terminal 128b is con-
nected with that designated by 128c. Finally the ter-
minal 329 is connected with that designated by 128a.
From the synchronisator a three-wire cable 142a leads
to a three-pole plug 143¢ adapted to be plugged in the
outlet 1294, b, c. In a similar manner a three-wire cable
144a leading from the treadle arrangement to a three-
pole plug 145z is adapted to be plugged in the outlet
128abc. Finally a two-wire cable 1464 leads from the
electromagnetic ccil 1134 to a two-pole plug 147a adapt-
ed to be plugged in the outlet 1274, 5.

As will be apparent from the circuit of FIG. 33, the
actual circuit established when the three-plugs 143a, 1454
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and 1474 are plugged into the respective outlets will be
that shown more schematically in FIG. 32. The spe-
cific plug arrangement has as mentioned the advantage
that the synchronisator and the treadle arrangement can
be made as independent units fully pre-wired and adapted
to be connected with the motor only by plugging in the
plugs 145¢ and 143q. Similarly also that part of the
electromagnetic clutch control, which comprises the parts
enclosed in the stationary housing 110z can be made as an
independent unit which is attached to the motor after
pre-assembly thereof and connected to the electric cir-
cuits by plugging in the plug 147a.

Another important feature of the arrangement shown
in FIGS. 27 through 31 is the manual control of the
auxiliary clutch-and-brake connection interposed in the
auxiliary drive between the power source thereof and the
rotatable brake member. As explained the closure mem-
ber 1154 is axially movable in the end cover 114a but
prevented from rotating relatively thereto.

When the parts are assembled the correct location of
the core member 117a relative to the clutch-and-brake
member 162q, 1034 is simply obtained by adjusting the
control screw 1184 by turning it clockwise so as to ap-
proach the end of the armature member 1174 which
is provided with the small rotatable ball 120« to the clutch
member and during the rotation pushing the set screw
inwardly. At a certain point during this repeated screw
and push operation it will be seen that the main pulley
of the motor is driven, which means that the auxiliary
clutch is coupled to the auxiliary drive pulley 444. Here-
after the adjustment is completed.

Another way of adjusting the electromagnetic clutch
when the main motor is coupled to a sewing machine is
to turn the hand wheel of the machine to a needle po-
sition, which does not correspond to either the top- or
the down-position, in which the needle is supposed to be
automatically adjusted by means of the mercury switch
synchronisator and then effect the same turn and push
adjustment as hereinbefore described, until the end of
the core member is capable of operating the auxiliary
clutch to turn the sewing machine to a position in which
it is stopped with the needle in the correct position cor-
responding to that part P, or Py of the treadle which is
depressed during the adjustment operation.

While in the foregoing embodiment of FIGS. 27 through
33 are described in connection with the circuit in which
the electromagnetic winding of the auxiliary clutch is
supplied constantly with current and operates the aux-
iliary clutch when the circuit is interrupted only, it will be
understood that it is also possible to design the auxiliary
clutch to be operated in such a manner that no current
normally flows in the electromagnetic coil winding of
the auxiliary clutch so that in such instance the clutch
will be operated when the circuit is closed through the
electromagnetic winding. Such arrangement may be
achieved, for instance, in form of a modification in either
of the embodiments according to FIGS. 2, 10, 12, 13 or
15, which involves such change of the arrangsments of
these embodiments that he switch operated by the syn-
chronisator instead of being opened in the correct posi-
tion of the needle is closed in that position.

Having now by way of example described different em-
bodiments of my invention it will be understood that
the invention is not limited to the specific examples and
may be varied in different respects without departing
from the scope of my invention.

Basically my invention provides, in combination with a
sewing machine or another machine, means for driving
the machine at high speed and auxiliary driving means
for driving the machine at a reduced speed which is so
slow that the stoppage of the machine when driven by
the auxiliary drive is completely under control and can
be stopped either at will in a predetermined position,
for instance, of the reciprocatory needle of the sewing
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machine or automatically in such predetermined posi-
tion.

An important feature of my inventjon therefore resides
in the provision of an auxiliary drive in the driving con-
nection with the sewing machine spindle for rotating the
latter at reduced speed in the position in which the driven
clutch element disengaged from the driving clutch ele-
iment.

Anocther important feature of my invention resides in
the provision cf a small eleciric motor as auxiliary drive.
In combination with such small electric motor a further
feature of my invention resides in the circuit arrangements
including circuit branches and switch means to be con-
troiled automatically in the different manners described
to provide automatic stoppage of the machine in a pre-
determined positicn of the movable parts thereof.

It will readily be understood that my invention is by no
means confined to the specific embodiments illustrated.

Though in combination with a sewing machine the
driven spindle and the machine have to be stopped in-
stantaneously and then after stoppage rotated, it will be
understood that my invention is not confined to an op-
erative connection of the auxiliary drive with the stop-
page or brake member. Considering, however, that it
will not be practical to allow the machine to decelerate
by itself, because the stitch forming mechanism will then
make 3, 4 or 5 further stitches before it stops the pro-
vision of a stoppage or brake member is variable and
therefore it is practical to allow the driven clutch element
to remain in engagement with the brake member
which is rotatable and driven by the auxiliary
drive.

The basic point is, however, fo provide the auxiliary
drive, but whether this provides a driving connection
between the driven clutch element and the sewing ma-
chine as illustrated and described by means of a rotatable
brake member when the latter is in engagement with the
driven clutch member or by means connecting the aux-
iliary drive with the clutch member in some other way
or elsewhere in the driving connection between the driven
clutch member and the sewing machine is of less im-
portance.

It will also be understood that my electric circuits for
the auxiliary driving motor and the different embodiments
of the automatic control, for instance, by means of the
two way pivotable treadle can be used in combination
with any kind of auxiliary driving motor irrespective of
the fact where it interconnected into the driving connec-
tion.

I claim:

1. In a driving arrangement comprising a motor of
the clutch-and-brake type having a continnously rotat-
ing driving clutch member, an auxiliary drive, a rotatable
brake member driven by said auxiliary drive at reduced
speed, a driven clutch member, means for alternately
shifting said driven clutch member to engage said driv-
ing clutch member and said brake member, a driving con-
nection between the driven clutch member of said clutch
motor and a working machine provided with a spindle,
auxiliary clutch-and-brake means between said auxiliary
drive and said brake member driven thereby, and means
for activating said auxiliary clutch-and-brake means re-
sponsive to a predetermined angular position of said
working machine spindle for disconnecting said auxiliary
drive and stopping the movement of said brake member.

2. In a driving arrangement comprising an electric
motor of the clutch-and-brake type having a continu-
ously rotating driving clutch member, an auxiliary drive,
a rotatable brake member driven by said auxiliary drive
at reduced speed, a driven clutch member, means for
alternately shifting said driven clutch member to engage
said driving clutch member and said brake member, a
driving connection between said driven clutch member
of said clutch motor and a working machine provided
with a spindle, switch means rotating synchronously with
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said spindle of said working machine, an auxiliary clutch-
and-brake type arrangement operatively connected be-
tween said auxiliary drive and said brake member, an
electric circuit including said rotating switch means, and
electromagnetic means included in said circuit for en-
abling to shift said auxiliary clutch-and-brake arrange-
ment to the brake position responsive to a predetermined
angular position of said working machine spindle for
disconnecting said auxiliary drive and stopping the move-
ment of said brake member.

3. In a clutch motor, a main electric motor, a main
driving clutch element driven by said electric motor, a
rotatable brake element, a driven clutch member, means
for shifting said driven clutch element to alternately en-
gage said main driving clutch element and said brake
member, means connected with said driven clutch ele-
ment for transmitting the movement thereof to a working
machine, an auxiliary driving element, a driving clutch
element driven by said auxiliary driving element, an
auxiliary brake element, an auxiliary driven clutch ele-
ment, means for shifting said auxiliary driven clutch ele-
ment to alternately engage said auxiliary driving clutch
clement and said auxiliary brake member, and means for
transmifting the movement of said auxiliary driven clutch
element to forcibly drive said main brake element.

4. In a clutch motor, a main electric motor comprising
an electric wiring system, a main driving clutch element
driven by said electric motor, a rotatable brake clement,
a driven clutch member, means for shifting said driven
clutch element to alternately engage said main driving
clutch element and said brake member, means connected
with said driven clutch element for transmitting the
movement thereof to a working machine, an auxiliary
driving element, a driving clutch element driven by said
auxiliary driving element, an auxiliary brake element, an
auxiliary driven clutch element, a means including elec-
tromagnetic means to enable shifting of said auxiliary
clutch element to alternately engage said auxiliary driv-
ing clutch element and said auxiliary brake member,
means for transmitting the movement of said auxiliary
driven cluich element to forcibly drive said main brake
element, an electric voltage source derived from said
main motor wiring system, an electric circuit system ex-
tending from said voltage source and including said elec-
tromagnetic means in series with an outlet for connection
to an outside circuit including a switch operated synchro-
nously with the movement of said working machine.

5. In a clutch motor, a main electric motor, a main
driving clutch element driven by said electric motor, a
rotatable brake element, a driven clutch member, means
for shifting said driven clutch element to alternately en-
gage said main driving clutch element and said brake
member, means associated with said driven clutch ele-
ment for transmitting the movement thereof to a working
machine, an auxiliary driving element, a driving clutch
element driven by said auxiliary driving element, an
auxiliary brake element, an auxiliary driven clutch ele-
ment, means including electromagnetic means to enable
shifting of said auxiliary clutch element to alternately en-
gage said auxiliary driving clutch element and said aux-
iliary brake member, and means for transmitting the
movement of said auxiliary driven clutch element to forci-
bly drive said main brake element, an electric voltage
source derived from. said main motor wiring system, an
electric circuit system extending from said voltage source
and including said electromagnetic means in series with
an outlet for connection to an outside circuit including
two switches operated synchronously with the movement
of said working machine and operable in opposite posi-
tions of a part thereof, and an outlet for connection fo a
switch arrangement operable at will to select either of
said switches.

6. In and for a clutch motor to drive a working ma-
chine, a main driving arrangement of the clutch-and-
brake type including a main driving clutch clement, a
rotatable brake member, a driven clutch element, means
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for shifting said driven clutch element to alternately en-
gage said main clutch element and said brake member, an
auxiliary drive to forcibly rotate said brake member, in
combination with a circuit arrangement comprising a
voltage source, a unitary switch structure, means for ro-
tating said unitary switch structure synchronously with
a part of said working machine, means for operating said
unitary switch structure at a predetermined angle of said
part of said working machine, a unitary treadle arrange-
ment, switch means selectively operated by said unitary
treadle arrangement, electromagnetic means for operat-
ing said auxiliary drive means, said voltage source being
combined with said clutch motor, parts of said circuit
arrangement extending from said voltage source to out-
lets arranged on said clutch motor, and said switch means
rotating synchronously with said working machine being
plugged into said one of said outlets.

7. In combination with a clutch motor having a main
driving arrangement of the clutch-and-brake type includ-
ing a main driving clutch element, a brake member, a
driven clutch element, means for shifting said driven
clutch element to alternately engage said main clutch ele-
ment and said brake member, an auxiliary drive to forcibly
rotate said brake member, electromagnetic means for op-
erating said auxiliary drive and a circuit arrangement com-
prising a voltage source, a working machine in driving
connection with said driven clutch element, a unitary
switch structure, a unitary treadle arrangement, means for
disengagingly connecting said unitary switch structure and
said unitary treadle arrangement to said voltage source in
series with said electromagnetic means, means for rotating
said unitary switch structure synchronously with a part of
said working machine, means for operating said unitary
switch structure in at least one predetermined angular
position of said part of said working machine, switch
means selectively operated by means of said unitary
treadle arrangement, outlets from said voltage source ar-
ranged on said clutch motor.

8. A clutch motor comprising an electric motor, a fly-
wheel driven by said electric motor, a driving clutch ele-
ment on said flywheel, a brake member arranged in juxta-
position with said clutch element, a driven clutch element
disposed between said driving clutch element and said
brake member, means for alternately shifting said driven
clutch element to engage either said driving clutch element
or said brake member, an ‘auxiliary drive, means for driv-
ing raid brake member by said auxiliary drive including a
clutch-and-brake type connection between said auxiliary
drive and said brake member, and means for operating
said auxiliary clutch-and-brake type connection to assume
the brake position when cutting off said auxiliary drive.

9. A clutch motor comprising an electric motor, a fly-
wheel driven by said electric motor, said flywheel forming
a driving clutch element, a rotatable brake member, a
driven clutch element, means for alternately shifting said
driven clutch element to engage either said driving clutch
element or said brake member, a worm member for driving
said brake member, means for driving said worm mem-
ber by said electric motor including an auxiliary clutch-
and-brake type connection between said electric motor
and said worm, and electromagnetic means for operating
said auxiliary clutch-and-brake connection to assume the
brake position when cutting off said electric motor from
said worm.

10. A clutch motor comprising an electric motor, a
flywheel driven by said electric motor, a power transmis-
sion member driven by said motor, said flywheel forming
a first driving clutch element, a first rotatable brake mem-
ber, a first driven clutch element, means for alternately
shifting said first-driven clutch element to engage either
said driving clutch element or said brake member, an
auxiliary driving spindle, a reduction gear between said
driving spindle and said brake member, @ second driving
clutch element driven by said power transmission member,
a second brake element, a second driven clutch element
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in driving connection with said auxiliary driving spindle
and adopted to be alternately shifted to engage either said
second driving clutch elemecnt or said second brake ele-
ment, and means for shifting said second clutch element.

11. A clutch motor comprising an electric motor, a fly-
whegl driven by said electric mctor, said flywheel formin g
a driving clutch element, a brake member, a driven clutch
element, means for alternately shifting said driven clutch
element to engage either said driving clutch element or
said brake member, an auxiliary drive, means for driving
said brake member by said auxiliary drive including an
auxiliary clutch-and-brake connection between said auxil-
igm“y drive and said brake member and effectively and selec-
tively providing two operating conditions for said brake
member consisting of a driving condition by said auxiliary
drive and of an effective braking condition by the auxiliary
brake, resilient means for normally keeping said auxiliary
clutch-and-brake connection in one of said two conditions,
and means for operating said auxiliary clutch-and-brake
connection to assume the brake position when cutting off
said auxiliary drive.

12. A clutch motor comprising an electric motor, a
flywheel driven by said electric motor, a power transmis-
sion member driven by said moter, said flywheel forming
a first driving clutch element, a first rotatable brake mem-
ber, a first- driven clutch eloment, means for alternately
shifting said first-driven clutch element to engage either
said driving clutch element or said brake member, an
auxiliary driving spindle, a reduction gear between said
driving spindle and said brake member, a second driven
clutch element of the expansion type in driving connection
with said auxiliary driving spindle, a second driving clutch
element driven by said power transmission member and
at least partly surrounding the periphery of said second
driven clutch element, a second stationary brake element
surrounding at least partly the periphery of said second
driven clutch element, means for alternately expanding
said second driven clutch element to engage either said
second driving clutch element or said second brake ele-
ment, and means for shifting said second clutch element.

13. A clutch motor comprising an electric motor, a
flywheel driven by said electric motor, said flywheel form-
ing a first driving clutch element, a first rotatable brake
member, a first driven clutch element, means for alternate-
shifting said first-driven clutch element to engage either
said driving clutch element or said brake member, an
auxiliary driving spindle, a reduction gear between said
driving spindle and said brake member, at least one sub-
stantially semi-circular disc having wedge-formed cross
section and a substantially cylindrical exterior surface to-
wards which the thickness of the wedge increases, and
supported on said auvxiliary driving spindle for rotation
therewith, said disc being ailowed to tilt on said spindie in
opposite directions from a neutral position in which said
disc surface is concentric with said spindle, an auxiliary
drive, a second driving element driven by said auxiliary
drive, said second driving element having a substantial
cylindrical portion of an interior radius larger than the
smallest radius of said wedge-formed disc but smaller than
the largest radius thereof, said cylindrical portion extend-
ing substantially over half of said cylindrical surface of
said wedge-formed member in the neutral position thereof,
a second brake element, said second brake element having
a staticnary substantial cylindrical portion of substantially
the same radius as said cylindrical portion of said second
driving element and extending substantially over the other
half wedge-formed member, and means for tilting said
semi-circular disc to alternately engage either said cylin-
drical portion of said second driving element or said cylin-
drical portion of said second brake element.

14. In a clutch-and-brake driving arrangement in com-
bination: a first driving clutch element, a first rotatable
brake member, a first driven clutch element, means for
alternately shifting said first-driven clutch element to en-
gage either said driving clutch element or said brake
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member, an auxiliary driving spindle, a transmission be-
tween said auxiliary driving spindle and said brake mem-
ber, a second driving clutch element, auxiliary driving
means for driving said second driving clutch element, a
second stationary brake element, a second driven clutch
element in driving connection with said auxiliary driving
spindle and adapted to be alternately shifted to engage
either said second driving clutch element driven by said
auxiliary driving means or said second stationary brake
element, and electromagnetic means for shifting said sec-
ond clutch element.

15. A clutch motor comprising an electric motor, a
first driving clutch element driven by said motor, a first
rotatable brake member, a first driven clutch element,
means for alternately shifting said first driven clutch ele-
ment to engage either said driving clutch element or said
brake member, an auxiliary driving spindle, a reduction
gear between said auxiliary driving spindle and said brake
member, auxiliary driving meauns including a power trans-
mission member, a second driving clutch element con-
centric with said auxiliary spindle and driven by said
power transmission member, a second brake element con-
centric with said auxiliary spindle and axially spaced from
said second driving clutch element, a second driven clutch
element supported on said auxiliary driving spindle and
having a portion axially displaceable relatively thereto
between a first position in which said second driven clutch
element is engaging said second driving clutch element
and a second position in which said second driven clutch
element is engaging said second brake element, resilient
means for keeping said second driven clutch element in
one of said positions, a member in axial alignment with
said auxiliary spindle, and means for axially displacing
said member to thereby axially displace said portion of
said auxiliary driven clutch member to the other of said
positions.

16. A clutch motor comprising an electric motor, a first
driving clutch element driven by said motor, a first ro-
tatable brake member, a first driven clutch element
adapted to be alternately shifted to engage either said driv-
ing clutch element or said brake member, means for shift-
ing said driven clutch element, auxiliary drive means in-
cluding a power transmission member, an auxiliary driv-
ing spindle, a reduction gear between said auxiliary driv-
ing spindle and said brake member, a second driving
clutch element concentric with said auxiliary spindle and
driven by said power transmission member, a second
brake element concentric with said auxiliary spindle and
axially spaced from said second driving clutch element, a
second driven clutch element supported on said auxiliary
driving spindle and having a portion axially displaceable
relatively thereto between a first position in which said
second driven clutch element is engaging said second driv-
ing clutch element and a second position in which said
second driven clutch element is engaging said second
brake element, resilient means for keeping said second
driven clutch element in one of said positions, a member
in axial alignment with said auxiliary spindle, electro-
magnetic means for axially displacing said member to
axially displace said portion of said auxiliary driven clutch
member to the opposite of said positions, switch means
included in an accessory to be mounted on a spindle of
a machine driven by said clutch motor to rotate syn-
chronously with said last-mentioned spindle, and means
for selectively varying the electric current through said
electromagnetic means under control of said accessory
switch.

17. In a driving arrangement, a main driving clutch
element, a rotatable brake element, a driven clutch ele-
ment, means for shifting said driven clutch element to
alternately engage said main driving clutch element and
said brake element, a driving spindle for said rotatable
brake element, a driving member for said brake spindle
arranged substantially concentric therewith and surround-
ing said spindle in spaced relationship to the end thereof,
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auxiliary driving means for driving said driving member,
a longitudinal bore provided in the end of said spindle,
a spring in said bore, a member arranged for longitudinal
displacement in said spindle bore adjacent the end of said
spindle abuiting against one end of said spring, an elon-
gated member arranged in substantially axial alignment
with said spindle, means operable at will for adjusting one
end of said elongated member to abut said member slid-
ably arranged in said spindle bore at the end remote from
said spring in said spindle bore, an electromagnetic coil
winding for longitudinally displacing said elongated mem-
ber in the direction against said spindle to displace said
member slidably arranged in the bore thereof against the
action of said spring, diametrically opposite slots provided
in said bored spindie end, supporting pins extending
through said slots and connected with said member slid-
ably arranged in said spindle bore, clutch members sup-
ported on said supporting pins outside the periphery of
said spindle, an auxiliary stationary brake member ar-
ranged opposite said auxiliary driving member rotatably
supported on said spindle, said auxiliary brake member
and said auxiliary driving member being located to be
alternately engaged by said auxiliary clutch members in
the extreme positions of said member slidably arranged
in the bore of said spindle.

18. In a clutch and brake driving mechanism for driv-
ing a machine having a rotating spindle in combination:
a high speed driving member, means for driving said
member at & high speed, a brake member spaced from but
adjacent to said driving member, a clutch element posi-
tioned between said driving member and said brake mem-
ber, means operable at will to shift said clutch element to
alternately engage said driving member and said brake
member, auxiliary driving means for slowly driving said
brake member, means operable to disconnect said auxil-
iary driving means, and auxiliary brake means operable to
halt said brake member in response to the disconnection
of said auxiliary driving means.

19. A driving mechanism as claimed in claim 18, where-
in said disconnecting means includes clutch means op-
eratively connected to said auxiliary driving means, elec-
tromagnetic means for operating said clutch means, means
for energizing said electromagnetic means to thereby op-
eratively connect said auxiliary driving means to drive
said brake member, and means for applying said aux-
iliary brake means in response to de-energization of said
electromagnetic means.

20. A driving mechanism as claimed in claim 19, fur-
ther comprising switch means operable by said rotating
spindle of said machine to be opened in at least one pre-
determined angular position thereof, switch means op-
erable to be closed at will, and a power source included
in series with both said electromagnetic means and said
switch means.

21. A driving mechanism as claimed in claim 20, in
which switch means operable to be closed at will is pro-
vided with actuating means operable in response to shift-
ing by said shifting means of said shiftable clutch ele-
ment to the position thereof engaging said brake member.

22. A driving mechanism as claimed in claim 20, in
which said first-mentioned switch means operable to open
said circuit includes two switch means operable in two
predetermined different angular positions of said rotatable
spindle, and further comprising selector means for select-
ing each of said switch means.

23. A driving mechanism as claimed in claim 22, in
which said circuit includes two circuit branches, each of
said last-mentioned two switch means being included in
a respective one of said branches, and in which said switch
means operable to be closed at will includes two switch
means operable at will for selectively connecting each of
said circuit branches in said circuit with said electromag-
netic means and said power source.

24. A driving mechanism as claimed in claim 19, in
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which said means for applying said auxiliary brake in-
cludes resilient means.

25. A driving mechanism as claimed in claim 24, in
which said resilient means is operative to urge said clutch
means to assume a braking position, and in which said
electromagnetic means is operative to overcome the ten-
sion of said resilient means to connect said auxiliary driv-
ing means to drive said brake.

26. In a clutch and brake driving mechanism for driving
a machine having a rotating spindle in combination: a high
speed driving member, means for driving said member at
a high speed, a brake member spaced from but adjacent
to said driving member, a clutch element positioned be-
tween said driving member and said brake member, a driv-
ing transmission between said clutch element and said ma-
chine, means operable at will to shift said clutch element
to alternately engage said driving member and said brake
member, means for slowly driving said brake member in-
cluding an auxiliary drive provided with a power source,
a driving member connected with said power source of
said auxiliary drive, a brake driving member operatively
connected with said brake member, a driven clutch mem-
ber connected with said brake driving member, an auxili-
ary stationary brake member, and means for shifting said
driven clutch member from a position engaging said driv-
ing member to a position engaging said auxiliary stationary
brake member.

27. A driving arrangement as claimed in claim 26, in
which said means including said auxiliary drive forms an
auxiliary clutch-and-brake assembly.

28. A driving arrangement as claimed in claim 27, fur-
ther comprising means operable to energize said auxiliary
clutch-and-brake assembly to drive said brake member,
and means operable to normally retain said auxiliary
clutch-and-brake assembly in its brake position.

29. A driving arrangement as claimed in claim 28, in
which said auxiliary clutch-and-brake assembly comprises
at least one clutch member of the expansion type.

30. A driving arrangement as claimed in claim 29, in
which said expansion type clutch member comprises two
hingedly connected wedgeformed semicircular discs, a
driving sleeve member, and a stationary sleeve member
mounted in alignment outside the periphery of said semi-
circular discs, both sleeve-members having an interior
radius larger than the centre radius of said disc and less
than the dimension thereof across either surface thereof,
and further comprising means for tilting said discs in the
opposite direction.

31. A driving arrangement as claimed in claim 30, in
which said driving sleeve forms a part of a pulley driven
by said auxiliary drive for said brake member.

32. A driving arrangement as claimed in claim 30, in-
cluding a driving spindle for said brake, said driving
spindle having an extending end, means connecting said
driving spindle with said semicircular discs to rotate to-
gether, a resilient member operable to tilt said semicircu-
lar discs to the position engaging said stationary sleeve,
and electromagnetic means operable to tilt said discs
against the action of said resilient means to engage said
driving sleeve member.

33. An electric power source for a sewing machine
which enables the operator to stop the machine with the
needle bar in a pre-elected dead position, the said power
source comprising an electric motor having an extended
motor shaft, a first coupling element fastened to one end
of said motor shaft, a second coupling element adapted
to move in and out of operative contact with said first
coupling element mounted at the coupling shaft end ad-
jacent to said first coupling element, spring tension means
adapted fo keep the said second coupling element out of
contact with the said first coupling element, a braking
element adapted to operatively contact said second cou-
pling element, a sheave for driving the sewing machine
attached to the free end of the said coupling shaft, a lever
adapted to be connected at one end to the foot control of
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the sewing machine and linked at the other end to means
counteracting the spring tension and moving the said
second coupling element into operative contact with the
said first coupling element when the said lever is moved
into one position and moving the said second coupling
element into operative contact with said braking element
when the said lever is moved into the opposite position,
means rotatably connecting the said braking element to a
first element of a magnetic cluich consisting of the said
first element and another element rotated by the said
motor shaft, and circuit means including an interrupter
adapted to act in synchronism with the rotation of the
sewing machine for supplying power to the said magnetic
clutch and keeping the said magnetic clutch closed when
the said lever is maintained in the said one position and
for cutting the power supply to the said magnetic clutch
when the said lever is moved into the opposite position
and the sewing machine attains a pre-elected point of ro-
tation.

34. A sewing machine driving arrangement comprising
a unitary self-contained electric clutch brake power trans-
mitter having frame means, comprising an electric motor
with @ rotor, means rotatably supporting said rotor within
the said frame means, a clutch including a driving clutch
member operatively connected with said rotor, a single
brake member, and a driven clutch member, means for
selectively shifting said driven clutch member into en-
gagement with said single driving clutch member and
with said single brake member, output means operatively
connected with said driven clutch member, means ro-
tatably supporting said driven clutch member, said cutput
means and said brake member within said frame means,
slow speed drive transmission means for said single brake
member supported on said frame means and operative to
constitute said single brake member a directly acting slow
speed drive member, said slow speed drive transmission
means including electromagnetically operated clutch
means. I

35. A sewing machine driving arrangement comprising
a unitary self-contained electric clutch brake power trans-
mitter having frame means, comprising an electric motor
with a rotor, means rotatably supporting said rotor within
the said frame means, a clutch including a driving clutch
member operatively connected with said rotor, a single
brake member, and a driven cluich member, means for
selectively shifting said driven clutch member into en-
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gagement with said single driving clutch member and
with said single brake member, output means operatively
connected with said driven clutch member, means ro-
tatably supporting said driven clutch member, said output
means and said brake member within said frame means,
slow speed drive transmission means for said single brake
member supported on said frame means and operative to
constitute said single brake member a directly acting slow
speed drive member, said stow speed drive transmission
means including electromagnetically operated clutch
means, and means operable in response to a predeter-
mined position of said sewing machine for operating said
electromagnetically operated clutch means to thereby
render said slow speed drive transmission means ineffec-
tive to drive said single brake member so as to thereby
constitute said single brake member a directly acting
brake member for stopping said sewing machine in a pre-
determined position of its parts by halting said driven
clutch member during engagement thereof with said
brake member.

36. A sewing machine driving arrangement according
to claim 35, wherein said means operable in response to
a predetermined position of said sewing machine includes
electric circuit means and switch means for de-energizing
said electromagnetic clutch means upon opening of said
switch means,
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