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This invention relates to a drive mechanism of the type
in which a driven shaft is alternately connected to. and
disconnected from a continuously rotating driving shaft
through the medium of a clutch sc that the driven shaft is
turned intermittently. Such mechanisms may employ a
brake which, when the clutch is disengaged, is energized
to stop the driven shaft and the angle through which the
driven shaft turns during each operation may be deter-
mined by a timer controlling the clutch and the brake.

The general cbject is to provide a mew and improved
drive mechanism of the above character which turns the
driven shaft through accurately measured angular incre-
ments in rapid succession.

A more detailed object is to achieve the foregoing ob-
ject by using an eleciromagnetic clutch and an electro-
magnetic brake which respond almost instantly to the
action of the timer so that the driven shaft is started and
stopped with precision.

The invention alsc resides in the novel construction
and arrangement of the timer and the manner in which
the timer controls the energization of the clutch and brake.

Gther objects and advantages of the invention will be-
come apparent from the following detailed description
taken in connection with the accompanying drawings, in
which

Figure 1 is a fragmentary side view of a drive mech-
anism embodying the ncvel features of the present inven-
tion and shows certain parts in section and other parts
broken away.

Fig. 2 is a perspective view of the timer.

Fig. 3 is a sectional view taken along the line 3—3 in
Fig. 1.

Fig. 4 is a wiring diagram of the circuits used in the
drive mechanisni.

As shown in the drawings for purpose of illustration,
the invention is embodied in a system for turning a driven
shaft 18 intermittently to operate a device such as an auger
type dispenser (not shown). The driven shaft is disposed
within a suitable housing 11 and is journaled in bearings
12 to be turned by a continuzously rotating driving shaft
13 through the medium of a drive mechanism 14. The
latter alternately connects and disconnects the two shafts
to obtain the intermittent turning of the driven shaft.

in general, the drive mechanism 14 comprises a clutch
15 which, when engaged, connects the driving and driven
shafts 16 and 13 for turning in unison and a brake 16 that
holds the driven shaft against turning when energized.
At the start of a cycle of operation, the clutch is engaged
and the brake is deenergized so that the two shafts turn
together and, after the driven shaft has turned through
a predetermined angle, the clutch is disengaged and the
brake is energized thus disconnecting the shafts and stop-
ping the driven shaft. Operation of the clutch and brake
at the proper time to stop the driven shaft after the
desired turning is obtained through the action of a timing
device 17. The latter includes a member 18, in this case

a swinging arm, which is moved in response fo turning -

of the driven shaft 19. At the start of a cycle, the arm
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18 is in the position shown in full in Fig. 3 and, when the
driven shaft begins to turn, the arm swings through a pre-
determined angular range to the position illustrated in
broken lines in which position the arm is effective to dis-
engage the clutch 15 and energize the brake 16.

In accordance with the present invention, the drive
mechanism 14 is constructed in a novel manner to pro-
duce accurately measured increments of turning of the
driven shaft 19 in rapid succession. For this purpose,
both the clutch 15 and the brake 16 are of the electro-
magnetic type and each includes an energizing coil and
parts producing a torque upon energization of the coil so
that the clutch and brake respond quickly and without a
substantial time lag in response to the operation of the
timing device 17. Preferably, the torque producing parts
of both the clutch and the brake frictionally engage each
other and are in continuous mechanical contact so as to
effect a substantially instantanecus gripping engagement
in response to the energization of the coil.

In the present instance, the clutch 15 comprises an
armature ring 19 rotatable with the driven shaft 18 and
adapted for axial gripping engagement with a magnet 20
fast on the driving shaft ¥3. The magnet includes 2n
energizing coil 21 wound within an annular core 22 of
U-shaped cross section secured to the driving shaft. Cur-
rent may be supplied to the coil 21 through stationary
brushes 23 mounted on the housing 11 and collector rings
24 on the driving shaft. When the coil 21 is energized,
the armature 19 grips the magnet core 22 connecting the
two shafts 10 and 13 to rotate together. The brake 16
may be similar to the clutch 15 in that a coil 25 wound
within an annular core 26 forms a magnet 27 which,
when the coil is energized, grips an armature ring 28
turning with the driven shaft 10. In this case, however,
the magnet is held against turning by bolting the core
to a stationary bracket 29 on the housing i1 so that, when
the armature is gripped by the magnet, the driven shaft
is stopped.

To mount the armature rings 19 and 28 on the driven
shaft 10, the two rings are connected together and the
brake armature is secured to the driven shaft. For this
purpose, the latter projects axially through the brake mag-
net 27 and the armature ring of the brake is fastened on
the end of the driven shaft. Angularly spaced pins 29
and 39 project alternately from the back of the brake
armature and the back of the clutch armature and slide
in bearings 31 in a floating ring 32 disposed between the
armatures so that the pins and the floating ring connect
the armatures for rotation together while permitting inde-
pendent axial movement of the armatures. Compression
springs 33 surrounding the pins 29 and acting between
the floating ring 32 and the brake armature 28 hold the
latter in light mechanical contact with the face of the
brake magnet 27 while similar springs 34 on the pins 30
hold the clutch armature 19 lightly against the magnet 29.

In order to deenergize the clutch coil 21 and energize
the brake coil 25 simultaneously after the elapse of a
predetermined interval of time, the arm 18 of the timing
device 17 begins to turn away from its initial position
when the driven shaft 18 starts to rotate and, after turn-
ing through a measured angle, it engages the actuator 352
(Fig. 3) of a normally closed switch 35 (Fig. 4) which
is mounted in the housing 11 on a bracket 36 and controls
the brake and clutch coils. To this end, the arm is
fast on a shaft 37 (¥ig. 1) journaled in the housing 11
and driven by one of the drive shafis, herein the driven
shaft 10, through the medium of suitable gear reduction
38, a driving shaft 39, and a clutch 48 which is energized
and deenergized simultaneously with the main clutch 15.
The initial position of the arm 18 is determined by a
lug 41 on the arm abutting against a stop 42 and the
arm is biased toward this position by a coil spring. 43
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secured at one end to the housing 11 and at the other
end to the timer shaft 37 and urging the latter clockwise
as viewed in Fig. 3. Preferably, the stop 42 is carried
by a worm wheel 44 engaging a worm 45 and fast on a
sleeve 46 journaled on the timer shaft 37 so that the
worm wheel may be turned to change the angular position
of the stop and vary the length of the time interval dur-
ing which the driven shaft 10 rotates. If desired, the
sleeve 46 may carry a pointer 47 projecting out of the
housing 11 and cooperating with a dial 48 to indicate
the position of the stop. -

In the present instance, the timer cinich 49 also is of
the electromagnetic friction type and herein includes driv-
ing and driven elements 49 and 50 which are connected
respectively to the timer shafts 3% and 37 and are en-
gaged through the action of a stationary magnet 51. The
latter is formed by an energizing coil 52 wound within
an annular core 53 of U-shaped cross section bolted to
the housing 11. The driving element 49 comprises a pair
of radially spaced magnetically separated rings 54 dis-
posed within the U of the core 53 and presenting axially
facing annular pole faces to an armature ring which con-
stitutes the driven element 58 of the timer clutch 4%.
Thus, when the coil 52 is energized, magnetic flux threads
a closed path through the core 53, the rings 34, and the
armature 5¢ drawing the latter into gripping engagement
with the driving element 49 so that the shaft 37 carrying
the arm 17 turns with the shaft 39 against the action
of the spring 43.

Preferably each cycle of the drive mechanism is ¢

initiated automatically. through the action of a suitable
timing device. As shown in Fig. 4, the latter may be a
cam 55 fast on a continuously rotating shaft 56 and en-
gaging a follower roll 57. The: follower reoll actuates
a switch 58 to condition a control circuit which, in turn,
controls .the energization of the brake and clutch coils
25, 21 and 52. In the present instance, the coil 21 of
the main clutch 15 is adapted to be connected across the
output of a rectifier 59 through a switch 6@, which is
normally open, and one contact 61 of the switch 58.
The energizing circuit of the coil 52 of the timer clutch
40 includes a conductor 62 and the switches 6% and 58
while the energizing circuit of the brake coil 23 is com-
pleted through-a normally closed switch 3. With this
arrangement, the two clutches are disengaged and the
brake is energized at the beginning of a cycle of opera-
tion. .

The switch 60 conirolling the energization of the main
and timer clutches 15 and 40 and the switch 63 in the
circuit of the brake coil 25 are parts of a relay 64 whoss
coil 65 is connected across the output of the. rectifier
59 through the other contact 66 of the switch 58. Thus,
when a rise on the cam 55 engages the follower roll 57,
the contact arm 67 of the switch 58 is moved against
the contact 66 and the relay 64 is energized to close
the switch 60 and open the switch 63, a third switch 68
of the relay being closed at the same time to complete
a holding circuit for the relay., With the latter ener-
gized, the brake is deenergized and the clutch coils are
conditioned to be energized when a fall on the cam 55
permits the contact arm 67 to return to engagement with
the contact 61 and complete the clutch coil circuits.

In order that the timing arm 18 simultaneously de-
energizes the clutch coils 21 and 52 and. energizes the
brake coil 25 after turning through a predetermined
angle, the switch 35 is disposed in the holding circuit
of the relay 64 so that, when this switch is opened by
the timer arm, the relay is deenergized. This results in
opening of the switch 60 in the clutch coil circuits and
closing of the brake coil switch 63. - A normally closed
safety switch 69 in the input to the rectifier 59 may be
mounted on the bracket 36 with its actuator 692 behind
the actuator 352 so as to be opened by the timer arm 18
after the switch 35 has been opened so that the entire
system is disabled in-the:event that the timerclutch 4%
fails to disengage at the proper time.
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If desired, provision may be made for turning the
driven shaft 10 continuously and independently of the
timer 17. To this end, a gang switch, which includes
normally open contacts 78 in a separate energizing cir-
cuit for the relay coil 65, normally closed contacts 71
in the relay holding circuit and normally closed contacts
72 in the circuit of the timer clutch coil 32, is utilized
to convert from autematic to manual operation. Whea
the contacts of the gang switch are in the positions for
automatic contrel as shown in Fig. 4, the clutches and
brake operate in respomse to the cam 55 and the timer
17 as previously described. By actuating the gang switch
for manual control, however, the relay 64 is energized
independently of the cam through the contacis 79 to
close the switch 68 and open the switch 63 for energizing
the main clutch coil 21 and deenergizing the brake coil
25. The timer clutch 4€ remains disengaged since the
energizing circuit of the coil 52 of this clutch is broken
by opening of the gang switch contacts 72. Since the
contacts 71 in the holding circuit of the relay are opened
upon actuation of the gang switch for manual control, the
relay is deenergized when the contacts of the gang switch
are returned to their automatic positions.

In operation, assuming the parts to be in the position
shown in Figs. 1 and 4, the main clutch 15 is disengaged
and the brake 16 is cnergized while the timer clutch 48 is
disengaged so that the spring 43 holds the timer arm 18
against the stop 42. When a rise on the cam 55 engages
the follower roll 57, the contact arm 67 of the switch 58
is thrown to close the circuit of the relay 64 which closes
the switch 60 in the circuits of the clutch coils 21 and 52,
opens the brake switch 63 and completes its holding cir-
cuit through the switch 68. At this time, the brake 16
releases the driven shaft 10 but neither of the clutches are
engaged since the circuits of their coils are opened by the
switch 58. The latter completes the clutch coil circuits
when a fall on the cam 55 engages the follower roll 57 to
permit the switch arm 67 to engage the contact 61. With
the clutch coils energized, the driven shaft 10 turns with
the driving shaft 13 and, at the same time, the timing
shaft 37 is turned against the action of the spring 43
through the gearing 38 and the clutch 46. When the tim-
ing shaft has turned through the desired angle, the timer
arm 18 opens the switch 35 which breaks the holding cir-
cuit of the relay 64. The latter, being deenergized, si-
multaneously deenergizes the clutch coil 21 and energizes
the brake coil 25 through the action of the switches 69
and 63 thus instantly disconnecting the driven shaft from
the driving shaft and stopping the driven shaft. The coil
circuit of the timer clutch 40 also is opened upon deener-
gization of the relay permitting the spring 43 to turn the
timer arm 18 back against the stop 42 preparatory to the
siart of the next cycle.

By using an electromagnetic clutch 15 and an electro-
magnetic brake 16, the two respond almost instantaneous-
1y upon opening of the timer switch 35. Time lag due to
mechanical movement is substantially eliminated since the
clutch and brake are of the friction type with the elements
in contact with each other at all times. As a result of the
instantaneous action of the clutch and brake, it is possible
to obtain a rapid succession of accurately measured angu-
lar movements of the driven shaft 1§ which thus may be
used for precision jobs such as driving a mechanism for
metering measured quantities of material. Employing an
electromagnetic friction clutch 40 in the timer 17 permits
the entire drive mechanism to be operated electrically and
increases the accuracy of the timer.

I claim as my invention:

1." A drive mechanism having, in combination, a first
electromagnetic clutch having an energizing coil and driv-
ing and driven elements transmitting a torque upon ener-
gization of said coil, a timing member connected to said
driven element for movement through a predetermined dis-
tance from a first position upon energization of said coil,
means biasing said member toward said first position, a
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driving shaft, a driven shaft, a connection between one of
said shafts and said driving element to turn the latter when
said one shaft is rotating, a second and similar electromag-
netic clutch having driving and driven elements connected
respectively to said driving and driven shafts, an electro-
magnetic brake having an energizing coil and a braking
element cooperating with a part on said driven shaft to
produce a torque when the coil is energized and hold the
driven shaft against turning, separate circuits for each of
said coils, a control circuit for opening and closing said
coil circuits, means for energizing said control circuit to
close said clutch coil circuits and open said brake coil cir-
cuit, and a switch actuated by said timing member in said
second position and operable when actuated to reverse the
energization of said control circuit thereby to simultane-
ously open said clutch coil circuits and close said brake
coil circuit. -

2. A drive mechanism having, in combination, an elec-
tromagnetic friction clutch having an energizing coil and
driving and driven elements in mechanical contact when
said coil is deenergized and in gripping engagement to
transmit a torque when the coil is energized, a driving shaft
connected to said driving element, a driven shaft con-
nected to said driven element, an electromagnetic friction
brake having an energizing coil and a nonrotatable brak-
ing element in mechanical contact with a part on said
driven shaft when the brake coil is deenergized and in
gripping engagement with said part when the coil is ea-
ergized, a second and similar electromagnetic clutch hav-
ing a driving element connected to and driven by one of
said shafts, a iiming member connected to the driven ele-
ment of said second clutch for movement through a pre-
determined range from a first position to a second posi-
tion when the coil of the second clutch is energized, means
biasing said member toward said first position, means for
energizing said clutch coils and deenergizing said brake
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coil to initiate turning of said driven shaft and movement
of said timing member through said range, and a sensing
device responsive to said timing member in said second
position and operable simultaneously to deenergize said
clutch coils and energize said brake coil thereby to stop
said driven shaft.

3. A drive mechanism comprising, a driving shaft, a
driven shaft, an electromagnetic clutch having an energiz-
ing coil and driving and driven elements transmitting a
torque when said coil is energized and connected respec-
tively to said driving and driven shafts, an electromag-
netic brake having an energizing coil and a braking ele-
ment cooperating with a part on said driven shaft to pro-
duce a torque and hold the driven shaft against rotation
when the brake coil is energized, a second and similar
electromagnetic clutch having a driving element connected
to and driven by one of said shafts, a timing member con-
nected to the driven element of said second clutch for
movement through a predetermined range from a first po-
sition to a second position when the coil of the second
clutch is energized, means biasing said member toward
said first position, means for energizing said clutch coils
and deenergizing said brake coil to initiate turning of said
driven shaft and movement of said timing member through
said range, and a sensing device responsive to said timing
member in said second position and operable simultane-
ously to deenergize said clutch coils and energize said
brake coil thereby to stop said driven shaft.
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