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Our invention relates in general to electrical
control systems and more paiticularly to an élec-
trieal control system for controlling an intermit-
ternit drive. ‘

In this application we are illustrating the use
of oiir inivention as being applied to control the
traverse of & tool device with refererice to a re-
ciprocal work table upon which the work piece
is mounted that is to be cut by the tool. Although
we are showing the use of our invention as being
applied to the machine tool as described, it is to
be inderstood that our invention may be applied
to other machinery having intermittent driving
operations,

An object of our invention is to provide for
intermitténtly energizing a magnetic clutch which
interconnects a driving shaft and a driven shaft,
wheréby the driven shaft is operated through
substantially a predetermined number of revolu-
tions.

Anothér 6bject of our invention is theé provi-
sion of an électrical timing circuit which governs
the duration during which the magnetic clutch
is energized to transmit power from one shaft to
another.

Another object of our ifivention is the provision

of etiergizing the magnetic clutch for a predeter--

mined length of time which governs the amount
that the driven shaft is turned.

Another object of our invention is the pro-
vision of intermittently operating a driven shaft,
wherein the intermittent operation is governed
by an electrical timing circuiit which may bé ad-
justed to vary the diration of each intermittent
operation. , .

Another object of our invention is to provide
for intermittently operating a tool device with
refeérence to ‘a réciprocal work table, in which the
moveément of the tool device is governed by an
electrical timing circuit which is set into opera-
tion in-accordance with the remprocal movements
of the work table.

Another object of our invention is the provision
of operating or moving the tool device with ref-
erence to the reciprocal work table during the

interval or substantially at the same time that

the réclprocal work table is being reversed.
Another obje¢t of our invention is to provide
for electrically energizing the intermittent drive
for the movement of the tool device substantially
simultaneously at the same time that the elec-
trical eireuits are established for reversing the
drive of the reciprocal work table. ‘
Another object of our invention is to provide
for using the tripping arrangement which re-
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verses the direction of the drive for the recip-
rocal work table for also controlling the initiation
of the electrical timing circuit which governs the
amount of energization supplied to the electrical
intermittent drive which moves the tool device
with reference to the reciprocal work table.

Another object of our invention is to provide
for arresting the movement of the tool device
with reference to the reciprocal work table in the
event that the electrical timing circuit fails to
operate.

Other objects and a fuller understanding of our
invention may be had by referring to the follow-
ing description and claims, taken in conjunction
with the accompanying drawing, in which ‘the
figure represents a diagrammatic illustration of a
control system embodying the features of our in-
vention.

As hereinbefore mentioned, our invention is
shown as being applied to a reciprocal work table
identified. by the reference character 10 which
may be suitably driven by a drive and control
unit indicated by the reference character 11,
As diagrammatically illustrated, the drive and
control unit may be operated in one direction
by manually depressing the push button 21 and
may be manually operated in the reverse direction
by depressing the push button 22. Any suitable
means may be employed to reciprocally coperate
the work table 10 and as illustrated we employ
rack ‘and pinion arrangement (2 and (3. The
movement of the reciprocal work table to the right
is designated-as the forward direction and the
movement of the reciprocal work table to the
left is-designated as the reverse direction. When
the reciprocal work table 10 reaches the end of
its forward movement, a projection 69 engages a’
toggle arrangerment 67 which functions to close
the contacts 11 and 72, The closure of the con-
tacts 11 establishes a circuit through conductor 78
for reversing the drive and control unit {1 to re-

ciprocate the work table [0 in the reverse direc-
tion. The work table moves in the reverse direc-
tion until the projection T8 engages the toggle ar-~
rangement 68 which operates to close the con-
tacts 13 and 74, The closure of the contacts 13
establishes a circuit through conductor 19 for
reversing the operation of the drive and control
unit i1 to reciprocate the work table 10 in the
forward direction. As the projections 69 and 10
pass back underneath their respective toggle ar-
rangements, the operation is such that the con~
tacts controlled thereby are restored to their open :
position as illustrated’in the drawing. The toggle
arrangements 67 and 68 are misaligned with
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respect to each cther so that the projections 69
and T80 only engage their respective toggles. The
showing and the operation of the reciprocal move-
ments of the work table by the drive and control
unit {1 is abbreviated and condensed for the rea-
son that this constitutes no portion of our in-
vention, except only that our invention is asso-
ciated with the particular diagrammatic arrange-
ment as illustrated.

The tool device is illustrated by the reference
character 14 and is arranged to be moved laterally
with respect to the work table as each cut is made
upon the work piece. As diagrammatically illus-
trated, the tool device may be moved in a trans-
verse arrangement with respect to the work table
by means of a screw traverse assembly {5 which
may be driven by an electric motor {7 through
means of an electric magnetic clutch 18 and re-
ducing speed gears {6. An electric brake 19 is as-
sociated with the magnetic clutch so that when the
magnetic clutch is energized to transmit power the
electric brake {9 is released through the energi-
zation of the brake windings 20. .

The electric motor IT may be energized from a
suitable alternating current supply indicated by
the reference character 25. The starting and
stopping of the electric motor 1T may be accom-
plished by a relay 29 having contacts 30 and the
direction of rotation of the electric motor {1 may
be controlled by the reversing control unit 26
which when the push button 27 is depressed oper-
ates the motor in one direction and when the push
button 28 is depressed the motor operates in the
reverse direction. The motor 7 is continuously
driven and the magnetic clutch (8 is operated in-
termittently to intermittently move the tool de-
vice {4 with reference to the reciprocal work table
upon actuation of the toggle arrangement 67 or
68 depending upon the direction of travel of the
reciprocal work table and upon whether the
transfer switch 75 is engaging contact 84 or 85.
The duration through which the magnetic clutch
is energized is governed by an electrical timing
circuit indicated generally by the reference char-
acter 36 which comprises a grid controlled recti-
fying tube 37, a condenser 48, an adjustable re-
sistor 49, a fixed resistor 51, and the secondary
windings 33, 34 and 35 of a transformer 32. which
in turn is energized by a transformer 3! con-
nected to the alternating current supply 25. The
grid controlled rectifying tube comprises a heated
cathode 38, a plate 39 and a control grid 40. The
cathode 38 is heated by the secondary winding
35 of the transformer 32. The plate circuit of the
rectifying tube is energized by the secondary
winding 34 and may he traced from the left-hang
terminal of the secondary winding 34 through
conductor 45 to the cathode 38, the plate 39, a
conductor 46 to the winding of a relay 44 and
through a conductor 4T to the opposite terminal
of the secondary winding 34. When the tube 37
is conducting current the relay 44 is energized,
and closes the contacts 52, 54 and 55 and opens
the contacts §0 and 53. The closure of the con-
tact 52 connects the secondary winding 33 in elec-
trical circuit connection with the condenser 48
which electrically charges the condenser 48 pre-
paratory to discharging same through the adjust-
able resistor 49 upon the reclosure of the contact
50 which connects the adjustable resistor 49 in
closed circuit relation with the condenser 48.
During the discharging of the condenser 48
through the adjustable resistor 49, the tube 37
becomes non-conducting until the condenser has
been discharged to a predetermined condition,

10

13

20

25

30

36

45

50

65

60

85

" work piece carried by the work table.

70

2,877,365

after which it again becomes conducting to re-
sume the cycle of operation.

The operation of the complete circuit arrange-
ment may be described as follows: assuming that
the work table 10 is moving to the right as shown
in the drawing, and that the rectifying tube 37
is conducting, in which event the relays 44 and
58 are energized, the motor 1T may then be
started by depressing the start push button 42
which establishes a circuit for energizing the re-
lay 28 for closing the contacts 30 which connect
the motor {7 to the alternating current supply
conductor 25. The relay 28 when once energizad
by depressing the push button 42 is continuously
energized through the contacts 41 which are
closed when the relay is once energized. Conse-
quently, the motor 1T continues to run even
though the contacts 55 of the relay 44 are open
and even though the start push button 42 is open.
The rectifying tube 37 continues to be conducting
and the relay 44 continues to be energized until
the projection 69 engages the toggle arrangement
67'at which time the contacts Tt and 12 are closed.
The closure of the contacts 7! provides for re-
versing the direction of the drive and contrel
unit for reversing the movement of the recipro-
cal work table 10 to the left. The closure of the
contacts 12 establishes a circuit for energizing the-
relay 65 which circuit extends from the direct
current supply conductor 60, the winding of the
relay 85, a conductor 16, the contacts 72, a con-
ductor 11 and a transfer switch 75 to the op-
posite side 64 of the supply source. The energiza-
tion of the relay 65 opens the contact 66 for dis-
connecting the condenser 48 from circuit rela-
tion with the secondary transformer winding 33.
Interruption of the circuit by the opening of the
contact 66 causes the condenser 48 to affect the
control grid 48 such that the tube 37 becomes
non-conducting at which point the relay 44 is de-
energized. The de-energization of the relay 44
closes the contact 53 which establishes a circuit
for energizing the magnetic clutch (8 and the
windings 20 of the brake 9. The circuit for en-
ergizing the magnetic clutch 18 and the brake -
winding 20 may be traced as follows: beginning
with the direct current supply conductor 60, cur-
rent flows through conductor 80, the contacts 53,
conductor 81, the magnetic clutch 8 and the
brake winding 20, and conductor 82 to the op-
posite side of the direct current supply source 64.
The relay 44 remains de-energized for supplying
current to the magnetic clutch for a short inter-
val of time as determined by the rate at which
the condenser 48 is discharged through the ad-
justable resistor 49 which is connected in closed
circuit relation with the condenser 48 through
the closed contacts 50. As previously explained.
when the condenser 48 is discharged to a prede-
termined condition the tube 37 again becomes
conducting at which point the relay 44 is again -
energized which interrupts the circuit for supply-
ing the current to the magnetic clutch. During
the interval that the magnetic clutch is energized,
the motor |1 drives the gears 16 and the screw .
traverse assembly I5 for moving the tool device
14 a small distance with reference to the recipro-
cal work table for taking another cut upon the
Accerd-
ingly, our invention provides for moving the tool -
device a small distance, upon the proiection 69
tripping the toggle arrangement 61. The move-
ment of the tool 14 is substantially concurrent .
with the tripping of the toggle arrangement so
that the projection 69 need not move much be-..
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yond the toggle arrangement for effecting the

broper movement of the tool (4. The operation

of the timing circuit 36 upon the projection 70 en-
gaging the toggle 68, is substantially the same as
that described for the projection 69 engaging the
toggle arrangement 67T except that the contacts
13 and 14 are operated instead of the contacts Ti
and 12 The transverse switch 75 is arranged
such that the movement of the tool device 14 may
be moved either at the beginning of the stroke
or at the end of the stroke of the reciprocal work
table. Thus, in the position shown, the tool de-
vice is operated when the projection 69 engages
_the toggle arrangement 67. Upon the transfer of
the switch 15 to the opposite contact 85, the
movement, of the tool 14 is effected when the DIo-~

jection 70 engages the toggle arrangement 68,
When the toggle arrangement 67 or 68 as the case

may be are restored to their normal position upon
the reversal of the work table, the relay 65 is
again de-energized which closes the relay con-
tacts 6 for re-establishing the timing circuit by
connecting the secondary transformer winding 33
in eircuit relation with the condenser 48 and the
fixed resistor 51 through the closed contacts 52
for again recharging the condenser 48 prepara-
tory to another cyclic operation. The tube 37 re-
mains conducting and the relay 44 remains en-
ergized until the relay 65 is again re-en-
ergized for interrupting the contact 66. Conse-~
quently, the relay 44 remains energized through-
out the period that the movable work table 10
travels before the projection 69 or 70, as the case
might be, engages the respective toggle arrsnge-
ment, and- momentarily remains de-energized
during the time that the electrical timing circuit
26 causes the tube 37 to be non-conductive.,
Accordingly, in our control system the magnetic
clutch is energized momentarily through the
closure of the contacts 53 during the period that
the relay 44 is de-energized which is determined
by the discharging of the condenser 48 through
the adjustable resistor 49. The distance that the
tool 14 is moved may be accordingly varied by
adjusting the adjustable resistor 48 which varies
the discharge rate of the condenser 48, In the
event that the tube should fail for any other rea-
son so that the relay 44 remains de-energized for
too long a period, we provide for de-energizing
the motor (T through means of a relay 58 which
is energized through a circuit including the con-
tacts 54 of the relay 44. The circuit for energiz-
ing the relay 58 may be traced from the direct
current supply conductor 68 through conductor
61, the adjustable resistor 62, the winding of the
relay 58, and the contact 54 to the opposite side of
the direct current supply source 64. The condens-
er 63 is connected in parallel with the adjustable
resistor 62 and the winding 58 which tends to hold
the relay 58 energized for a predetermined length
of time after the contacts 54 are open upon the
de-energization of the relay 44. Thus, the relay
58 is set for a longer period of time than the set-
ting of the electrical timing circuit 36 so that
in the ordinary operation of the electrical timing
circuit 38 the relay 58 always remains closed.
However, in the event that the relay 44 remains
open for a lomger period of time than that de-
termined by the discharge of the condenser 48,
such for example, as upon the failure of the tube
31, the relay 58 becomes de-energized and opens
the contfacts 59 for energizing the relay 29 which
disconnects the motor 17 from the alternating
current supply 25. The relay 58 may thus he
characterised as a safety relay to prevent the
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motor 1T from driving the tool 14 in the event
of failure of the electrical timing circuit 36. A
push button 83 is connected in prarallel with the
contacts §3 so that upon depressing the push but-
ton 83 the magnetic ¢lutch 18 may be energized
separately from the electrica] timing circuit for
continuously moving the tool 14, The push hut-
ton 83 may be used for setting the tool 14 for the
initial setting operation. : :

We find from: actual experience that the ar-
rangement provides for giving very accurate con-
trol over the movements of the tool device 14
with reference to the reciprocal work table and
that the movement of the. tool with respect to
the work . piece is substantially concurrent with
the tipping of the toggle arrangement for re-
versing the direction of the movement, of the
reciprocal work table. ‘The. entire system. for
operating the tool device may be arrested by de-
pressing the stop button 43. :

Although we have described ouyr invention with
a certain degree of particularity, it is understood
that the present disclosure has been made only
by way of example and that numerous changes
in the details of construction and the combina-
tion and arrangement of parts may: be resorted
to without departing from the spirit and the
scope. of the invention as hereinafter claimed.

We claim as our invention:

1. In a control system having a, driving shaft, a,
driven shaft, a magnetic clutch between the two
shafts, and a source of electrical current, the im-
provement of circuit means. for momentarily
energizing the magnetic clutch for transmitting
power from the driving shaft to.the driven shaft,
sald improvement comprising circuit connection
means for connecting the magnetic clutch to the
source of electric current, and an electrical tim-
ing circuit including a grid-controlled tube and
a capacitor for governing the circuit connection
means. .

2. In a control system having a driving shaft,
a driven shaft, a magnetic clutch between the
two shafts, and a.source of electrical current, the
improvement of circuit means for momentarily
energizing the magnetic clutch for transmitting
power from the driving shaft to the driven shaft,
said improvement comprising circuit connection
means for connecting the magnetic clutch to the
source of electric current, and an electrical tim-
ing circuit including a grid-controlled tube and
a capacitor for governing the circuit connection
means, said circuit connection means controlling
the electrical timing circuit.

3. In a control system having a driving shaft,
a driven shaft, a magnetic clutch between the two
shafts, and a source of electrical current, the im-
provement of circuit means for momentarily
energizing the magnetic clutch for transmitting
power from the driving shaft to the driven shaft,
said improvement comprising circuit connection
means for connecting the magnetic clutch to
the source of electric current, an electrical timing
circuit including a grid-controlled tube and a
capacitor for governing the circuit connection
means, said circuit connection means controlling
the electrical timing circuit, and means for arrest-
ing the rotation of the driving shaft upon failure
of the electrical timing circuit.

4. In a control system having a movable work
table, a movable tool device, and a source of elec-
trical current, the improvement of circuit means
for moving the tool device with respect to the
work table, said circuit means comprising, driv-
ing means for the tool device, magnetic clutch
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means for governing the driving means, circuit
connection means for connecting the magnetic
clutch to the source of electric current, an elec-
trical timing circuit for governing the circuit con-
nection means, said circuit connection means
controlling the electric timing circuit, and means
responsive to the movements of the work table
for governing the electrical timing circuit.

5. In a control system having a movable work
table, a movable tool device, and a source of elec-
trical current, the improvement of circuit means
for moving the tool device with respect to the
work table, said circuit means comprising, driv-
ing means for the tool device, magnetic clutch
means for governing the driving means, circuit
connection means for connecting the magnetic
clutch to the source of electric current, an elec-
trical timing circuit including a grid-controlled
tube and a capacitor for governing the circuit
connection means, and means responsive to the
movements of the work table for governing the
electrical timing circuit.

6. In & control system having a movable work
table, a movable tool device, and a source of elec-
tric current, the improvement of circuit means
for moving the tool device with respect to the
work table, said circuit means comprising, elec-
tric means for controlling the movements of the
movabie tool device, circuit connection means fox
connecting the electric means to the source of
electric current, an electrical timing circuit in-
cluding a grid-controlled tube and & capacitor
for governing the circuit connection means, and
means responsive to the movements of the work
table for governing the electrical timing circuit.

7. In g control system having a movable work
table, a movable tool device, and a source of elec-
tric current, the improvement of circuit means for
moving the tool device with respect to the work

table, said circuit means comprising, electric -

means for controlling the movements of the mov-
able tool device, circuit connection means for
connecting the electric means to the source of
electric current, an electrical timing circuit for
governing the circuit connection means, means
responsive to the movements of the work table
for governing the electrical timing circuit, and
means for arresting the movements of the tool
device upon failure of the electrical timing cir-
cuit.
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8. In a control system having a movable work
table, a movable tool device, and a source of elec-
tric current, the improvement of circuit means
for moving the tool device with respect to the
work table, said circuit means comprising, an
electric motor for driving the tool device, a mag-
netic clutch between the electric motor and the
tool device, means for energizing the electric mo-
tor, circuit connection means for connecting the
magnetic clutch to the source of electric current,
an electrical timing circuit for governing the
circuit connection means, and means responsive
to the movements of the work table for govern-
ing the electrical timing circuit.

9. In a control system having a movable work
table, a movable tool device, and & source of elec-
tric current, the improvement of circuit means
for moving the tool device with respect to the
work table, said circuit means comprising, an
electric motor for driving the tool device, a mag-
netic clutch between the electric motor and the
tool device, means for energizing the electric mo-
tor, circuit connection means for connecting the
magnetic clutch to the source of electric current,
an electrical timing circuit for governing the cir-
cuit connection means, means responsive to the
movements of the work table for governing the
electrical timing circuit, and means for de-ener-
gizing the electric motor upon fajlure of the elec-
trical timing circuit.

10. In a control system having a movable work
table, a movable tool device, and a source of elec-
tric current, the improvement of circuit means
for moving the tool device with respect to the
work table, said circuit means comprising, an
electric motor for driving the tool device, a mag-
netic clutch between the electric motor and the
tool device, means for energizing the electric mo-
tor, circuit connection means for connecting the
magnetic clutch to the source of electric current,
an electrical timing circuit for governing the cir-
cuit connection means, said circuit connection
means controlling the electrical timing circuit,
means responsive to the movements of the work
table for governing the electrical timing circuit,
and means for de-energizing the electric motor
upon failure of the electrical timing circuit.

GEORGE H. PARDEY.
CORNELIUS L. JOHNSON.



