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This invention relates to electric control sys-
tems and apparatus as applied to the control of

power-operated machine tools, and particularly.

to machine tools having a repeating cycle of op-
erating movements. -

Ilustrative of such machine tools are power-
driven presses, shears, bulldozers, etc.

Hereinafter I have described and illustrated
my invention as applied to power-driven presses.

It is the practice with power-driven presses,
particularly -of large size, to stop the movable
head or platen of the press after each operation
thereof. Thus, to perform a pressing operation,
the head is started and moved, say, downwardly,
effects an operation on the work at the bottom
of the stroke, and is then retracted upwardly and

" stopped at or near the top of the stroke.

~ The power, such for example as that of a con~
tinuously running electric motor, is applied pe-
riodically to the press through a clutch, and the
motion of the press is stopped -after each opera-
tion by the application of a brake.

~ For well known reasons it has been found ad-
vantageous to- employ electric clutches and

5 brakes for these purposes and to control the

operation thereof by suitable electrie circuits and
circuit-controlling apparatus; but heretofore
such’ control systems and apparatus have not
been wholly satisfactory.

One of the difficulties encountered has heen
to time the operation of the brake and of the
clutch so that they will, respectively, engage and
disengage at the proper moment. When the
brake and clutch are not correctly timed, they

> may both be engaged concurrently for short pe-

riods of time; for example, when the clutch is
taking hold and the brake is letting go, one tend-
ing to drive the press and the other tending to
prevent its being driven, resulting in excessive
wear and tear on the apparatus as well as un-
reliable performance thereof.

Another difficulty has been to positively pre-
vent operation of the press-at all times except

_ when the operator or operators who attend the
press are prepared for its operation and are not

in a position to be injured thereby.

In some instances of electrically controlled
presses, accidental “grounds” in the wiring con-
nections of the control systems have caused the
press to be operated unexpectedly; or have
caused it to unexpectedly repeat its operation,
resulting in damage to the work or to the press
and in some cases causing injury to the opera-
tors who place the work in the press and remove
it therefrom,

(CL 192—144)

It is therefore an object of this invention to
provide an improved eléctric control system and
apparatus generally for power-driven machine

_tools of the class having an intermittently re-
peating cycle of operating movements.

* Another object of my invention is to provide
generally an improved electric control system
and apparatus for power-driven presses.

Another object is to provide an electric con-
trol system and apparatus for power-driven ma-
chine tools of the class referred to having im-
proved means for preventing accidental, unin-
tended starting of the press.

Another object is to provide in an electric con-
trol system and apparatus for power-driven ma-
chine tools of the class referred to, improved
means to insure that the hands, arms and other
anatomical parts of the operators of the machine
may be safely disposed at the machine hefore
it may start its cycle of operative movements.

Another object is to provide an electric control
system and apparatus for power-driven machines
of the class referred to wherein an accidental
“ground”. in the wiring connection cannot ini-
tiate an operative movement of the machine.

Another object is to provide, in & machine tool
of the class referred to, having an electric brake
and clutch, an improved electric system and ap-
paratus for controlling the same.

Another object is to provide, in an electrically
controlled machine tool of the class referred to,
an improved means to effect the well known
“inching” movement of the machine,

.Another object is to provide, in & machine tool
of the class referred to, having an electrically
actuable clutch, an improved electric control for
the clutch whereby it optionally may be fully
energized to drive the machine or energized only
sufficiently to inch the machine ahead.

Another object is to provide generally an im-
proved electric control system and apparatus
for controlling the energization of a power trans-
mitting electric  cluteh.

Another object is to provide an improved con-
trol system and apparatus for an electrie clutch
comprising improved adjusting means for ad-
justing the energization of the clutch during cer-
tain phases of its operation.

Another object is to provide an electnc control
system and apparatus for an electrically ener-
gized machine tool driving clutch having improved
means for controlling an inching operation of the
cluteh.

Another object is to provide generally an im-

10
15
20
25
30
3‘5.
40
45

50




10

2

proved electric system and apparatus for con-
trolling the operation of an electric brake.

Another object is to provide an electric system
and apparatus for controlling the operations of
an electric brake and comprising means for ren-
dering the brake more quickly releasable.

Other objects will be apparent to those skilled
in the art to which my invention' appertains.

My invention is fully disclosed in the following
description taken in connection with the accom-
panying drawings, in which:—

Fig. 1 is a front elevational view in simpuﬂed/

- form of a power-driven press illustrating the ap-
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plication of my invention thereto;

Figs. 2 and 3 are, respectively, cross-sectional
views taken approximately from the planes 2—32
and 3--3 of Fig. 1, these views being semi-dia-
grammatic in form; )

Fig. 4 Is a diagrammatic view illustrating s
system of electrical connections and apparatus
which I may employ for controlling the press of
Fig. 1 according to my invention; -

Pig. 5 is a diagrammatic view illustrating a
manual circuit changing controller which I may
employ in connection with the system of connec-
tions illustrated in Fig. 4; e

Pig. 6 is a diagrammatic view similar to Fig.
4, llustrating a modification of the system of con-
nections and apparatus which I may employ;

Fig. 7 is a view generally similar to Fig. 5, but
llustrating in diagrammatic view a manual cir-
cuit changing controller which I may employ in
connection with the system of connections . of
PFig. 6. '

Referring to the drawings; Fig, 1, T have shown
generally at 1 the main frame of a press having
vertical guides or ways in which or on which g
head or platen 3 may reciprocate vertically. To
reciprocate the head 3, a plurality of connecting
rods 4—4 are connected thereto at their lower
ends and at their upper ends have bearings on
cranks 5—5 formed on a crank shaft 6 extending
horizontally through the press, and supported in
suitable bearings in the main frame thereof.

The press as viewed in Pig. 1 may have any suit-
able width and may be driven by any necessary
number of connecting rods 4—4, the figure being
broken in the middle to condense the same in the
drawings for the sake of simplicity.

Rigidly connected to the main frame is a lower
head or platen 7 upon which work to be operated
upon may be placed. Suitable punches, forming
dies, etc. may be provided on the platens 3 and
7 to operate upon work when the upper platen 3
is. forceably depressed by rotation of the crank
shaft 8 in a well known manner. '

The crank shaft 6 is extended outwardly from

" .the frame of the press (the extension being made
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longer than normal in the drawings for purposes
of illustration), and is supported adjacent its
outer end in an outboard bearing 8 formed on a
bracket 9 on the main frame.

A power-supplying electric motor 10, support-
ed on the bracket 9, has a pinion 11 meshed with a,
relatively large gear 12 freely rotatably supported
on the shaft 6. A central hub portion 13 of the

- gear 12 is connected to the driving element 14 of
. an electrically actuated clutch device 15.

The
driven element 16 of the clutch device 15 is rig-
idly keyed or otherwise secured to the shaft 6.
An electro-magnet or magnets (not shown) are
disposed within the elements 14 and 18 of the
clutch device and are adapted to be energized by
electric current conducted thereto through con-
ducting wires 17 and 18 and stationary brushes

. 1,908,418

19 and 20 engaging rotating rings 21 and 22 sup-
ported on the clutch device 15 and rotatable
therewith, the terminals of the electro-magnet
within the clutch device 15 being connected to
the rings 21 and 22.

The motor 10 is connected to any suitable elec-
tric circuit and is adapted to run continuously
and thus to continuously rotate the gear 12. The
clutch element 14 continuously rotates with the
gear 12 relative to the clutch element 16. Upon
energizing the clutch device 15 by current
through the wires 17 and 18, the two clutch ele-
ments 14 and 16 frictionally engage each other
to transmit the torque of the element 14 to the
element 16 and thence to the shaft 6 to rotate
the same. Upon de-energizing the clutch device
15 by breaking the circuit of the wires 17 and
18, the two clutch elements 14 and 16 are re-
leased from each other and the gear 12 and ele-
ment 14 go on rotating as before; and the element
16 and its connected shaft 6 stop rotating or
may be suitably stopped by a brake to be de-
scribed. .

My invention is not essentially concerned with
any particular construction of magnetic or elec-
tric brake such as that above described and il-
lustrated: generally in the drawings. Such elec-
tric clutches are well known commercial devices
and any such known or suitable device having
one rotating element which may be drivingly or
rigidly connected to the press crank shaft, and
another element which may be rotatably driven
relative to the crank shaft by a power source such
as a motor, and having an electrically actuatable
means associated with the two elements ‘whereby
they may be frictionally engaged with each other
to transmit the power from one to the other to
drive the crank shaft whenever the means is elec-
trically actuated, may be employed. Further-
more, as is well known in such prior clutch de-
vices, the frictional engagement of the two clutch
elements 14 and 16 may be rendered sufficiently

‘powerful to rigidly lock the elements 14 and 16

together or may be rendered barely sufficiently
powerful to engage the elements 14 and 18 with
a slipping frictional engagement to cause the
driven element 16 to rotate slowly relatively to
the element 14, these different effects being ob-
tainable in the well known manner by controlling
the amount of energizing current conducted to
the clutch device 15 by the wires 17 and 18.

In view of the well known construction and
mode of operation of such devices, it is believed
unnecessary to illustrate and describe them fur-
ther herein. - ‘

On the opposite side of the frame 1 from the
clutch device 15, I have illustrated generally at'
25 an electric brake of the enclosed type compris-
ing a housing 26 in which an electro-magnet is
disposed - energizeable by current transmitted
thereto by conducting wires 27 and 28: and com-
prising a base portion 29 by which the brake as
& whole may be rigidly mounted upon the frame 1.

The crank shaft 6 extends out of the frame 1
and into the housing 26—29 and is associated with
rotatable elements of the brake. Corresponding
stationary elements of the brake associated with
the housing 26—29 are adapted to be brought
into frictional engagement with the rotary ele-
ments of the brake to apply a braking force or
torque to the crank shaft 6 whenever the brake
device is electrically de-energized by interrupt-
ing current in the wires 27—28. .

Spring devices such as illustrated at 30—30
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effect an application of the braking torque when
the device is electrically de-energized,
Such brake gevices are well known in this art

-‘and form no ‘essential part .of my invention.
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Any such well known commercial or any suit-
able type of brake may be employed which, upon
de-energizing the electro-magnetic or like device
within the housing 26, permits the springs 30-—30
to apply braking torque to the shaft 6.

At 31 to 34 respectively I have illustrated cam
devices mounted upon the extended crank shaft
6 and rotatable therewith and at 35 to 38 respec-
tively I have illustrated roller or other cam fol-
lowers engaging the cams 31 to 34, the cam fol-
lowers - being connected to switch arms which
have been broken away in Fig. 1 to simplify the
drawings.

The cams 32 to 34 and the cam followers and
switches associated therewith may be all identi-
cally alike and one of them is illustrated in Fig.

2 in a semi-diagrammatic view. The cam 31 and’

its associated follower and switch is illustrated
in Fig. 3 in a similar view.

Referring to Fig. 2, the cam 34 is so formed
that when the press platen 3 is at the top of its
stroke, the cam follower 38 rides out upon a cam
portion 39 of large diameter, thus rocking clock-
wise a switch arm 40 pivotally mounted at 41,
against the tension of a spring 42 causing a con-

‘tact 43 on the arm to be separated from a station-

ary -contact 44 to break an electric circuit com-
prising the wires 45 and 46. Similarly, when the
platen is at the bottom of its stroke, the cam fol-
lower 38 rides down upon a cam portion 47 of rel-
atively smaller diameter whereupon the spring
42 closes the circuit at the contacts 43—44.

The exact positions in the stroke of the platen
at which the switch contacts 43—44 are operated
is not essential but I prefer to effect this operation
at the extreme upper and lower stroke positions
of the platen.

Referring to Fig. 3, the cam 31 is shown in a
position corresponding to that of the cam 34 of
Fig. 2. The cam 31 is so formed that approxi-
mately at the exireme top of the platen stroke,
the cam follower 35 rides down upon a cam por-
tion of relatively small radius 36 whereupon a
spring 47 moves a switch arm 48, pivotally mount-
ed at 49, to move a contact 50 into engagement
with a stationary contact 51 and close an electric
circuit 52—53. -

The cam 31 has a cam portmn 54 of relatively
large diameter and of such circumferential ex-
tent that when the platen 3 has passed over ap-
proximately three-fourths of its upward stroke,
the cam portion 54 will move the cam follower 35

. to open the switch contacts 50—51, permitting
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them to close again as above just described upon
attainment of the top of the stroke.

"The switch device as illustrated in Figs. 1, 2
and 3, just described, may be of any suitable or
known construction of cam-operated spring-clos-
ing switch, commercial types of which are old in
this art.

In the operation of presses of this general
character, particularly presses which operate
upon heavy or bulky work pieces such for example
as large blanks of sheet metal; it is necessary and
customary to position a plurality of operators on
opposite sides of the press, the operators work-
ing as a team to feed a blank info the machine
and after the pressing operation thereon, to re-

- move it therefrom. Obviously, some means must

75

be provided to prevent the press from operating
in each case until all the work of removing the

3

formed blank and feeding a fresh one into the
machine has been performed to insure that all

of the operators will have their hands and arms-

ete. out of the path of movement of the platen
3 to avoid injury thereto.

This has been heretofore accomplished by pro-
viding for each operator a pair of switches such
as push button switches and connecting all of
the switches in a single control system or circuit
so that all of such switches must be closed before

. the press can operate, and so locating the push

button switches that the operators must all have

10

their hands and arms out of danger of injury. -

In the practice of my invention, such a system
of push button swifches is employed. In Fig. i,
I have illustrated at 55 a rail extending trans-
versely across the press and secured thereto as by

.bolts or screws 56. Mounted upon the rail is a

plurality of push button switches 57—57. Only
a fragment of the rail 55 is shown but it wul
be understood that it may extend across the en-
tire machine or be otherwise disposed thereupon
and have mounted thereon any suitable number
of push button switches; and that a similar rail
and set of push button switches may be provided
on the opposite side of the press for operators
positioned on that side.

In Fig. 4, taken in connection with the other

‘figures, I have illustrated an electric control sys-

tem and control apparatus by which a press hav-
ing a brake 25 and a clutch 15 and push buttons
57—57 may be operated in a manner to over-
come the dangers, defects and disadvantages of
operation of prior presses, including those which
have been enumerated hereinbefore.

Referring to Fig. 4, I have indicated at B the
electromagnetic winding of a brake such as the
brake 25 and at C, I have illustrated the electro-
magnetic winding of a clutch such as the clutch
15. At 5757 are indicated a bank of four push
bufton switches.such as might be under the
control of the four hands of two operators on one
side of a press; and at 58—58 is indicated a bank
of similar push buttons which may be disposed
convenient to the four hands of two operators
on the opposite side of the machine.

At M1, M? and M3 I have indicated cam-operat-
ed switches such as the switch of Fig. 2, all of
which may be identical and which may be oper-
ated respectively by the cams 32, 33 and 34 of
Fig. 1 and Fig. 2, these switches being illustrated
in Fig. 4 in the open position which indicates
generally, in connection with the above descrip-
tion of the press, that the press is at the top of
its stroke.

The push button switches 57—57 and 58—58
are all connected in series across the positive and
negative mains 59 and 60 which may be con-
nected to any suitable source of current, and in
series with the push button switches is the wind-
ing 62 of an electro-magnetic switch indicated
generally at GR. The switch GR may be of any
known or suitable construction but in the dia-
grammatic form illustrated, comprises a plunger
63 adapted to be elevated when the winding 62
is energized, and comprises three simu'taneously
operated switches GR!, GR? and GRS3, each switch
comprising a bridging contact 64 adapted to
bridge a pair of contacts 65—65 when the plunger
63 is elevated.

To simplify the diagram, each of the switches
GR1, GR? and GRS3 is reproduced in the circuit

_at suitable points of the diagram where its con-

nection in the system is completed.
At BR is indicated an electro-magnetic switch
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having a winding 66. This switch may also be
of any known or suitable construction but in the
diagram jllustrated has a plunger 67 which when
elevated by energization of the winding closes
simultaneously a plurality of switches B!, B2, B?
and B4, all of which may be identical and each
of which may comprise a bridging element 68
and a pair of contacts 69—69 adapted to be
bridged thereby.

The switches B! to B¢ inclusive are reproduced
elsewhere in the diagram to render the diagram
simple and in such reproduction are connected
to the rest of the circuit. . :

At CR is indicated a third electro-magnetic
switch having an energizing winding 70. This
switch has in it a time element whereby its com-
plete operation is delayed after energization of
the winding for a predetermined interval of time.
Such switches are well known in the art and the
switch CR may be any known or suitable switch
but in the diagrammatic form illustrated com-
prises a plunger 71 adapted to be elevated upon
energization of the winding 70, two switches, C!
and C3, adapted to be closed, and a third switch
C? normally closed and adapted to be opened
upon elevation of the plunger. These switches
are reproduced elsewhere in the system to sim-
plify the diagram.

In the diagrammatic form of switch CR illus-
trated, to provide the time element, there is
shown a piston 72 connected to a stem 73 de-
pending from the plunger and to which bridging
elements 74 adapted to bridge comtacts 75—75

* of the switches C, C2, and C? are also connected.
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The piston 72 closely fits a dash-pot cylinder 76.
The upward movement of the piston 72 is retarded
by restricted ingress of air into the cylinder be-
low the piston through a port 77, the effective
size of which may adjustably be determined by
a screw 78 partially obstructing the port; and
the downward movement of the piston 72 upon
de-energizing the winding 70 is unretarded by
virtue of a relatively large port 79 in the piston
covered by flexible one-way flap valve 80 which
closes on upward movement of the piston and
opens on downward movement. thereof.

As explained above, the switch CR is diagram-
matic only and any means of retarding its opera-
tion may be provided such as thermal, electro-
magnetic, etc.

The normally clesed switch C? may be opened
after the elapse of the time interval by the en-
gagement of an abutment or collar 100 on the
stem 73 picking up the bridging member 74 after
a predetermined movement. :

At 82 is indicated a resistance in series with
the brake winding B normally short-circuited by
the switch C3.

At 83 is a resistance in series with the clutch
winding C normally short-circuited by a pair
of contacts 84 and 85 (to be described) and when
the contacts are open to insert the resistance 83
in series with the winding C, the value of the
resistance may be adjusted by means of the mov-
able contact 186 diagrammatically illustrated.

In Pig. 5 I have illustrated, diagrammatically,
& manually operable controller having a pair of
movable bridging elements 90 and 91 which in
the “run” position close contacts 84—85, above
referred to, and also close a pair of contacts
86—87 which are reproduced in the diagram,
Fig. 4. In the “off” position, these said contacts
are open. The said controller has a so-called
“inch” position in which the contacts 84—85 and
86—87 are open but another pair of contacts

1,008,418

88—389 are closed, these contacts also being re-
produced in Fig. 4. .

‘The manually operable controller of Fig. 5 may
be of any known or suitable construction having
run, off and inch positions, and in these positions
making the contact indicated, and the exact con-
struction and operation of the sald controller
forms no essential part of my invention.

At 92 is indicated a push button “inching”
switch and at 93 a normally closed knife switch.

The operation of the press in- connection with
the diagram of Fig. 4 will now be described.

The apparatus for the diagram is illustrated in
the position which parts thereof assume when the
press is at the top of its stroke, The switches M,
M2, and M3 are open, being opened and held open
at the top of the stroke by their corresponding
cams 32, 33 and 34. o ‘

The push buttons 57—57 and 58—58 likewise
are in their normally open position. The
switches GR! and GR? which are in parallel with
the switches M! and M2 are normally open and
thus all flow of current is cut off from the mains
59 and 60.

Assuming that it is now ready for the press to
start, and that the motor 10 and gear 12 are run-
ning, the operators close the switches 57 and 58
and when all of them are closed without excep-
tion, the winding 62 is energized directly across
the mains 59 and 60, lifting the plunger 63 and
closing all of the switches GR!, GR? and GR3.

Current now may flow from the positive main
59 through the contacts of the switch GR! to
wire 95 and thence through switch GR? (all other
paths being open) energizing the winding 66 and
flowing to the opposite wire 96 and thence
through the closed switch GR? back to the main
60. . .

The switch BR operates, the plunger 67 riging
and cldsing all of the switches B!, B?, B?, and B¢.
Current may now flow from the wire 95 through
switches B?, normally closed switch C3, through
the brake winding B and through the switch B!
to the wire 96, fully energizing the brake winding
to release the brake; and current may also flow
from the wire 95 through the switch B3, ener-
gizing the winding 70 of the switch CR and
through the switch M4, now closed, to the wire
96. The plunger 71 of the switch. CR starts to
move upwardly its movement being delayed to
Introduce a time interval between the time of its
energization and the time of its full operation.
At the end of the time interval, the switches C!
and C? will close and the switch C3 will open.
Current now flows through switches C! and C?,
energizing the clutch winding C. :

It is assumed that at this time the controller
of Fig. 5 is in the “run” position in which con-
tacts 84—85 and 86—87 are closed. Current
energizing the clutch winding C flows through
the contacts 84—85 around the resistance 83 and
therefore the clutch is fully energized and trans-
mits the full power of the motor to the press
crank shaft and starts the press platen 3 down-
ward on its operating stroke, .

Providing that the operators keep their hands
on all the push buttons, the press continues to
move until it has completed its stroke and is

ready to start back up, whereupon the switches

M!, M2, and M3 are all closed mechanically by
their respective cams 32, 33 and 34 (see Fig. 2).
From this time on the upward stroke is out of
control of the push buttons and the operators
may take their hands therefrom and current may
continue to flow from the main 59 through the
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switch M1 to the wire 985, through the switch BY,
switch M3 and contacts 86 and 87, through the
winding 66 to the wire 96 and back to the main

; 80 through the switch M3, thus maintaining the

switch BR energized to maintain the circuit of
the brake winding B and maintain the circuit of
the switch winding 70 of the switch CR to main-
tain it in full operated position to in turn main-
tain- energization of the clutch winding. Thus
the press head or platen 3 moves upwardly until
it reaches approximately three-fourths of its up-

‘ward stroke, during which time the operators,

now free to use their hands to manipulate the
work, may remove the formed work piece and
insert another blank in  the machine.. Upon
reaching the said three-fourths upstroke posi-
tion, the switch M* is opened by its cam 31. This
breaks the circuit of the winding 70 of the switch
CR and it opens the switches C!, C2, and closes
C? instantly without time interyal, thus de-ener-
gizing the clutch winding C and releasing the
clutch.

The momentum of the moving. parts continues
the rest of the upward stroke until the cams 32,
33 and 34 open the switches M{, M2, and M3. The
switch M2 breaks the circuit of the switch BR
and it opens, opening the switches B! to Bt in-
clusive, de-energizing the brake winding B and
allowing the brake to stop the press at the top
of the stroke. ‘The parts are now in the position
for another cycle of operations.

It will bé observed that on the down stroke, the
clutch cannot be energized and engaged until
the brake is fully released. This is due to the
control of the clutch circuit by the switches C!
and C? which cannot be closed until the switch
B3 is closed to energize the winding 70, (and the
switch B® cannot be closed without also closing

-the switches B! and B2 to release the brake) and

due to the time interval between the energization
of the brake winding ‘and the closure of the
switches C! and C2. '
On th2 up-stroke, the switch M4 opens before
the top of the stroke is reached, thus de-ener-
gizing the winding 70 and opening the switches
C! and C? to de-energize and. release the clutch,
and the brake winding B is not de-energized to
set the brake until the top of the stroke is
reached; and the switch M3, or M!, M2 and M3
de-energizes the winding 66 and opens the
switches B!, B2 : )
Again, it will be observed that all eight of the
push buttons 57 and 58 must be maintsined closed
If any one button is
opened by an operator who might remove a hand
therefrom, the winding 62 of the switch GR will
be de-energized and all of the switches GR! to
GR? will be opened. This will immediately, by
opening the switch GR3, de-energize the winding
66 of the switch BR, opening the switches B! and
B? and setting the brake; and, by opening the
switch B3, will de-energize the winding 70 and
open the switches C! and C? and release the
clutch. In this instance, of course, there will be
a short period of time in which the clutch and
the brake are both engaged but in such an emer-

- gency, the important thing is to apply the brake

70

as quickly as possible, regardless of the engaged
condition of the clutch. In any event, the clutch
is released immediately thereafter and such emer-
gency wear and tear on the clutch is negligible.

To further insure that the brake will set in-
stantly in the case of such an emergency, the re-
sistance 82 may be provided.  In ‘the normal

. downward movement of the press, and with the

B
switch CR fully operated, the switch C3 will be
open and the brake winding B will have relatively
small excitation. Thus when the emergency oc-
curs, opening the switch GR3 and immediately
thereafter opening the switches B! and B3, the
relatively weak current in the brake winding B
will die out very rapidly to the brake-setting
value before the switch C3 can close to short-cir-
cuit the resistance 82. Resistance 82 also func-~
tions as a protective resistance to cut dowr the
current in the winding B after the brake has op-
erated. .

At 102 and 183, I have shown emergency push
button switches which may be disposed at any
convenient readily accessible position. In case
any emergency arises at which it may be de-
sirable to instantly stop.the movement of the

press, either of these push buttons may be oper-~"

ated to break the circuit of the winding 66 of
the switch BR which will have the emergency ef-

_fect of setting the brake and releasing the clutch

above described.

In cases where it is desired to continue the en~
ergization of the clutch substantially to the top
of the full stroke, the cam 31 may be correspond-
ingly timed to the movement of the press to open
the switch M* at the top of the stroke. This will
have the effect of de-energizing the winding 70
and 66 of the switches CR and BR substantially
simultaneously and the brake may set before the
clutch is released. In such instances, if desirable,
a discharge resistance 104. may be connected
across the terminals of the winding B through
which the brake winding may slowly discharge
when its circuit is broken at the switches B! and
B? to delay the setting of the brake until the
clutch has been.fully de-energized.

If desired, the resistance 104 may have its
circuit closed on a pair of contacts 105—106 dis-
posed to be connected upon opening of the switch
B! in a manner which will be understood from
the arrangement of these contacts in the dig-
gram.

Obviously, if the operators wish the press to re-
peat its cycle it is only necessary to maintain the
push buttons 57 and 58 in closed position and as
long as the circuit therethrough is maintained
to energize the winding 62 of the switch GR, the
press wilk continue to operate through its eycle.

On the other hand, however, it is impossible for
the press to unexpectedly and therefore danger-
ously repeat its cycle as sometimes happens in
control systems of the prior art due to an acci-
dental ground of one or another of the ecircuit
connections, .

In this connection it will be observed that the

'winding 62 is opened at both sides thereof, and

some of the push button switches are between
the winding 62 and one side of the line and others
between the other side of the winding 62 and the
other line. In other words, the primary control
switch GR is energized directly across the current
supply mains 59 and 60 with control switches 57
and 53 between each side of the line and the
winding 62. With this arrangement, there is no
place where an accidental ground or short cir-
cuit can effect an energization of the winding 62;
and thus in no case can the press cycle accidental-
1y be repeated or initially started.

Again, it is important to note that a ground or
short circuit which may occur in the general sup~

*ply system of the plant in which such a press and

control system are located, cannot effect the op-
eration of the above described system local to the
press with which it is utilized. So long as posi-
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tive and negative mains are available at the press,
it may be continued to operate without danger
of accidental repeating. This will be true even if
grounds local to the press system ocecur.

Any ground in the circuit or system local to
the press which would affect the control of the

‘switch GR or of any of the other elements of

the system would have to be a ground occurring
upon both sides of such element and this would
be a short circuit on the system sufficient to Dblow

"a fuse situated at 110 or 111. These advantages

result from energizing each of the electrical ele-
ments of the system directly across positive and
negative mains local to the press system.

It is one of the advantages of the system of
control and control apparatus embodying my in-
vention that the well known “inching” operation
may be performed in a highly improved and ef-
ficient manner. To perform the inching opera-
tion, the controller, Fig. 5, is moved to the “inch”
position, opening the contacts 84—85 and the
contacts 86—87 and connecting the contacts

88—89. The contacts 88—89 close a short cir-

cuit around all of the push button switches
57—57. Another circuit comprising a wire 112,
an inching push button switch 92, and an op-
tional knife switch 93 close a local circuit around
the other set of push buttons 58—58. The con-
trol of the switch GR is now placed solely upon
the inching push button switch 92 and each time
this button is pressed, the switch GR will close;
and when the button 92 is released, the switch
GR will open. Thus intermittent periodic clo-
sure of the switch GR may be effected at will.
Upon each closure of the switch GR, the opera-
tion of the brake and clutch will be effected as
described in the ordinary operation with the ex-
ception that when the press reaches the bottom
of the stroke, although the switch M3 may close,
the holding circuit for the switch BR is not estab-
lished because the contacts 86—87 are open on
the manual control of Fig. 5. Thus the inching
control is maintained all the way down to the
bottom -of the stroke, through the bottom and
all the way back up through the upward stroke.

At each inching movement, the brake is first
fully released before the clutch is engaged. Dur-
ing all of the mching movements, the clutch
winding 'C is energized through the adjustable
resistance 83, the contacts 84—85 being open, so
that the clutch does not seize or grip to transmit
its full torque; but instead, the two elements of
the clutch engage each other with a slipping en-
gagement. By suitably adjusting the resistance
83 by the contact 186, any desired amount of
slippage can be provided in the clutch for inching
purposes; so that the press may be inched ahead
very gradually and a.ccurately for any of the
usual purposes..

It may sometimes occur that after slipping the
clutch during inching operation, or after the
clutch has been- used continuously in primary
press operations, the clutch may become slightly
worn and thus change the slipping inching effect.
In such cases, the desired amount of slip can again
be restored by suitably adjusting the contact 186

- to change the amount of resistance 83.

1
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In Fig. 1, I have illustrated the cams 31, 32, 33,

_and 34, as mounted directly upon the main shaft

6. As stated hereinbefore, this view is somewhat
diagrammatic, and it will be understood that in
actual practice, these cams may be upon s sep-
arate drum rotatably driven by a connection with
the shaft of the press.

1,008,413

In the form of my invention illustrated in Figs.
6 and 7, the general nature of the control ef-
fected in the press thereby, is similar to that of
the form of Fig. 4. The following differences
may be noted.

The switch GR, besides the set of switch con-
tacts GR!, GR?, and GR3?, of the first form, has
an additional set of contacts GR* and these con-
tacts, which are reproduced elsewhere by dia-
gram, are in a circuit comprising a wire 200 con-
nected in parallel across a normally open cam
operated switch M3, which replaces the normally
closed cam operated switch M4 of the first form.

The brake resistance 282 is in this form not

short-circuited by the switch contacts C3, and
these contacts therefore are omitted from the
switch CR. The resistance 282, however, is
adapted to be short-circuited by a pair of switch
contacts 203 and 204, and connecting wires 201
and 202, the contacts being operated by a mov-
able element at the brake mechanism itself, ener-
gized by the winding B.

Any suitable or known type of switch operable
by a movement of an element of the brake may
be provided for this purpose. In the diagram-
matic showing of Fig. 6, such a means is illus-
trated, diagrammatically. The brake lever 205
is normally constrained by means of a spring
206 to hold a brake surface 207 in engagement
with a brake drum 208 on the rotating part of
the mechanism to be braked, and the movable
contact 203 is carried on the end of the arm.
Normally this contact engages the contact 204
to short-circuit the resistance 282. Upon energi-
zation of the brake winding B to release the
brake, and preferably after full stroke movement
of the brake, the contact 203 disengages the con-
tact 204 and inserts the resistance 282 in the
circuit of the brake winding B.

The brake is thus not only protected against
overheating from the energization required to
operate it, but its energization is reduced after
operation so that it may quickly set when de-
energized.

It is believed that it will be clearly understood
without further description how a switch having
a mode of operation just described may be asso-
ciated with the brake of the general type ﬂlus-
trated in Fig. 1.

In the form of Fig. 6, also, a diﬂerent arrange-
ment is provided to effect the above described
inching operation. Whereas in the first form, a
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pair of contacts 88—89 were provided on the. .

manual controller, in a bridge across the series
of push buttons 57—57, in this form an addi-
tional pair of contacts 288—289 are provided on
the manual controller in a bridge across the other
set of push buttons 58—58. 'A four point manu-
ally operable push button switch 210 is provided
having a blade 211 adapted to engage and con-
nect corresponding contacts 213 and 218 in series
with the contacts 88—89 in the bridge across the
buttons 57; and a blade 215 adapted to engage
and connect a pair of contacts 217 and 214 in
series with the contacts 288 and 289 and in the
bridge -across the buttons 58.

The switch blades 211 and 215 may be simul-
taneously operated by a button or lever 219. The
palir of blades above described are connected by
wires 220 and 221 to the winding 222 of a switch
T having normally closed contacts T!, which con-
tacts are reproduced elsewhere in the system for
the sake of clearness in connection with its oper-
ation, and which contacts are adapted to be
opened by the elevation of a plunger 223 when
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the winding 222 is energized. The contact T!
comprises & bridging member 224 normally bridg-
ing contacts 225 and a stem 226 connected to the
plunger 223. The stem is connected to the pis-
ton 227 of a dash-pot 228 whereby movement of
the plunger 223 may be delayed after its ener-
gization, and by means of collar 229 on the stem
226 a time interval between the energization of
the winding 222 and the opening of the contact
may be provided. ,

The switch T may be of any known or suit-

able construction, and the time interval thereof /

may be provided otherwise than as diagrammati~
cally illustrated, for example, thermally, electro-
magnetically, etc.; the dash-pot form diagram-
matically illustrated may be provided as illus-
trated in Fig. 4 with an escapement means by
which the time interval of its movement may be
adjustably predetermined.

_In the operation of my invention according to

Figs. 6 and 7, with the controller of ¥ig. 7 in the -

“run” position and upon closing all of the push

_ buttons 57 and 58 without exception, the switch

- 30

GR will operate, and as described for the first

form, current will fiow to energize the switch

BR and operate it to release the brake and to
energize the switch CR to energize the clutch,
as described for the first form.

The press begins to move downwardly and when
the bottom of the stroke has been reached, the cam

* operated switches M!, M2, M3, and M5, ali close, and
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the operators may release the buttons 57 and 58,
and although the switch GR opens, opening the
contacts GR!, GR?, GRS, and GR¢, the brake and
clutch remain energized, through the switch M3
bridged around the contact GR3, and through the
switch M3 bridged around the contact GRA.

At or near the top of the stroke, preferably at
about three-fourths of the upward stroke, the
switch M’ opens, de-energizing the switch CR
releasing the clutch; and at the top of the stroke
the other cam operated switches open de-energiz-
ing the circuit and setting the brake to stop the
press. .

In this form, as in the other form, the cam
operated switches may be set to operate at any
desired point of the stroke. In some cases, par-
ticularly in the form of Fig. 6, I have found it
desirable to operate the switches in M!, M2, and
M5 at a point about three-fourths of the down-
ward stroke of the press, because at this time

the mechanism is usually in such condition and -
, die elements so nearly closed that it is substan-

tially impossible for an operator to get his hands
or arms in a position for injury, and thus it is safe
for him to take his hands from the push button
switches. Again, I have found it desirable to
close the switches M!, M2, and M5 a short time

. before closing the switch M3 to insure that the

change of connection to the clutch is effected
safely before the change of connection to the

- brake, but in many respects the advantages of my

invention may be enjoyed irrespective of any
particular setting of the cam operated switches.
When it is desired to effect the inching opera-

.- tion with the system of Fig, 6, the manual con-

%

troller of Fig. 7 is moved te the inch position
opening the contacts 84 and 85, and the contacts
86 and 87 for the purposes, and with the result

-described in connection with the other form. At

each manual operation of the inching switch 210,
all :the push buttons 57 are short-circuited
through the contacts 88—=89, and the contacts
213 and. 218, and all of the push buttons 58 are
short-circuited through the contacts 289 and

288, and the contacts 217 and 214, thus the switch
GR is energized and remains energized, however,
only so long as the inching switch 210 remains
in operative position. Thus the inching ahead
operation described hereinbefore may be per-
formed. :

In some instances it is desirable that whenever
the inching switch is operated, the press or ma-
chine will be inched ahead a predetermined
amount and then stopped whether the inching
switch 210 is restored to normal or not. This
may be effected by the arrangement shown in
Fig. 6. ‘At each operation of the inching switch
210, to close the contacts thereof, the winding
222 of the electro-magnetic switch T is energized,
the circuit being from, say, the positive main to
contact 213 of the inching switch, then by wire 220
to the winding 222, by wire 221 to the contact 214,
and thence to the negative. Energization of the
winding 222 starts the upward movement of the
stem 226 and after the predetermined time in-
terval, provided as hereinbefore described, the

contacts T! will be opened, de-energizing the
After each

switch GR and stopping the press.
such successive inching operation, the inching
switch 210 may be restored to its open contact
position to de-energize the winding 222 and per-
mit the plunger to fall and to close the contact
T!. Thereafter, upon again operating the inch-
ing switch 210 te close its contact, another pre-
determined inching operation may be performed.

It will be observed that by omitting the switch
T an inching movement of any desired extent
may be determined corresponding to the length
of time that the contacts of the inching switch 210
are retained closed. .

My invention is not limited to exact details of
construction, nor to any particular design of
apparatus indicated diagrammatically in the
drawings; nor is it limited to the exact arrange-
ment of the circuits of the apparatus of the sys-
tem of connections illustrated and described.
Many changes and modifications other than those
hereinbefore set forth may be made within the
scope and spirit of my invention, and without
sacrificing its advantages. -

I claim:—.

1. In combination with a machine tool, a con-
tinuously operable source of power for operative-
Iy moving the machine, an electrically actuable
clutch device for coupling the machine and the
source when electrically energized and for un-
coupling it therefrom when de-energized, an
electrically actuable brake device adapted when
electrically de-energized to stop operative move-
ment of the machine, when uncoupled from the
source and controlling means for energizing the
clutch only after energization of the brake and for
de-energizing the brake only after de-energizing
of the clufch.

2. In combination with a machine tool, a source
of power for operatively moving the machine, an
electrically controlled clutch device for trans-
mitting power from the source to the machine,
an electric clutch-device-circuit, and electrically
controlled brake device for stopping operative
movement of the maschine, an electric brake-
device-circuit, an electrically actuable delayed-
operation switch controlling the clutch-device-
circult, and a brake-device-circuit controlling
switeh also controlling energization of the de-
layed-operation switch.

3. In combination with a machine tool, a source
of power for operatively moving.the machine, an
electrically controlled clutch device for trans-
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mitting power- from the source to the machine,
an electric clutch-device-circuit, an electrically
controlled brake device for stopping operative
movement of the machine, an electric brake-
device-circuit, a first switch operable to control
energization of the brake-device-circuit to effect
release of the brake, an electrically actuatable de-
layed-operation switch for controlling energiza-
tion of the clutch-device-circuit to effect opera-
tive actuation of the clutch device, and movable
contacts for controlling actuation of the electri-
cally actuatable switch movable by operation of
the first switch. )

4. In an electric system and apparatus for con-
trolling the electrically operable clutch and brake
of a machine tool, a first electro-magnetic switch
having contacts controlling energization of the
clutch, a second electro-magnetic switch having
contacts controlling energization of the brake
and also controlling energization of the first elec-
tro-magnetic switch, a third electro-magnetic

- switch having contacts controlling energization

25

30

40

45

of the second electro-magnetic switch, and a plu-
rality of manually operable switches controlling
energization of the third switch.

5. In an electric system and apparatus for con-
trolling the electrically operable clutch and brake
of a machine tool, a delayed-operation eleciro-
magnetic switch having contacts controlling ener-
gization of the clutch, a second electro-magnetic
switch having contacts controlling energization
of the brake and also controlling energization of
the delayed-operation electro-magnetic switch,
a third electro-magnetic switch having contacts
controlling energization of the second electro-
magnetic switch, and a plurality of manually
operable switches controlling energization of the
third switch. . '

6. In an electric system and apparatus for con~
trolling the electrically operable clutch and brake
of a machine tool, a first electro-magnetic switch
having contacts controlling energization of. the
clutch, a second electro-magnetic switch having
contacts controlling energization of the brake and
also controlling energization of the first electro-
magnetic switch, a third electro-magnetic switch

having contacts controlling energization of the .

second electro-magnetic switch, and a plurality of
manually -operable switches controlling energiza-
ticn of the third switch, connected in series with

' the winding of the third electro-magnetic switch
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across a pair of current supply mains.

7. In an electric system and apparatus for con-
trolling the electrically operable clutch and brake
of a machine tool, a first electro-magnetic switch
having contacts controlling energization of the

clutch, a .second electro-magnetic switch having

contacts controlling energization of the brake and
also controlling energization of the first electro-
magnetic switch, a third electro-magnetic switch
having contacis controlling energization of the
second electro-magnetic switch, and a first manu-
ally operable switch, & winding of the third elec-
tro-magnetic switch and a second manually op-
erable switch all connected in series across a
pair of current supply mains.

8. In an electric system and apparatus for con-
trolling the electrically operable clutch and*brake
of a machine tool, a first electro-magnetic switch
having contacts controlling energization of the
clutch, a second electro-magnetic switch having
contacts controlling energization of the brake
and also controlling energization of the first elec-
tro-magnetic switch, a third electro-magnetic
switch having contacts controlling energization

1,008,418

of the second electro-magnetic switch, and a first
plurality of manually operable switches, a wind-
ing of the third electro-magnetic switch and a
second plurality of manually operable switches
all connected in series across a pair of current
supply mains.

9. In an electric system and apparatus a ma-
chine tool, a continuously operable source of
power, an electrically operable clutch and brake
for respectively coupling the tool to and uncou-
pling it from the source and for stopping the tool
when uncoupled from the source, a pair of current
supply mains, electrically energizable circuits for
the brake and clutch, electrically operable means
for controlling energization of both the said cir-
cuits to effect release of the brake before coupling
by the clutch and release of the clutch before en-
gagement of the brake, said electrically operable
means comprising & winding and a plurality of
manually operable switches between each main
and the said winding and controlling energiza-
tion of the winding. -

10. In combination with a machine tool, a con-
tinuously . operable source of power for opera-
tively moving the machine, an electrically actu-
able clutch device for coupling the machine to
the source of power and uncoupling it therefrom,
an electric clutch-device-circuit, an electrically
actuable brake device for stopping operative
movement of the machine when uncoupled from
the power source, an electric brake-device-cir-
cuit, operable control means controlling the
clutch-device-circuit and brake-device-circuit to
effect actuation of the clutch-device and brake
device to effect releasing of the brake device
before coupling actuation of the clutch device
and to effect uncoupling actuation of the clutch
device before setting of the brake.

11. In combination with a machine tool, a
source -of power for operatively cyclically moving
the machine, an electrically controlled clutch de-
vice for transmitting power from the source to
the machine, an electric clutch-device circuit, an
electrically controlled brake device for stopping
operative movement of the machine, an electric
brake-device-circuit, and means operable by op-
erative movement of the machine tool at a pre-
determined point in its cycle to control the said
circuits and to effect an operation of the clutch
and brake devices in.the order named.

12. In combination with a machine tool, a
source of power for operatively cyclically moving
the machine, an electrically controlled clutch

device for transmitting power from the source

to the machine. an electric clutch-device-circuit,
an electrically controlled brake device for stop-
ping operative movement of the machine, an
electric brake-device-circuit, and means. oper-
able by operative movement of the machine at
a predetermined point in its cycle to control the
said circuits to effect releasing of the clutch and
setting of the brake in the order named.

13. In an electric system and -apparatus for
controlling a machine tool having an electrically
operable clutch and brake, a source of power for
operatively moving the machine in alternate di-
rections, a clutch circuit and a brake circuit, an
electrically actuatable device in the clutch circuit
for controlling its energization, a switch in the
brake circuit for controlling its energization, the
brake controlling switch also controlling operation
of the electrically actuatable device to effect op-
eration of the brake to release the same prior to
operation of the clutch to operatively move the
tool in one direction, means operable by operative
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mdvement of the machine in the other direction to
effect releasing of the clutch and setting of the
brake in the order named. .

_14. In an electric system and apparatus for

-controlling a machine tool having an electrically

operable clutch and brake, a source of power for
operatively moving the machine in alternate di-
rections, a clutch circuit and a brake circuit, a
source of current supply, a first electro-magnetic
switch controlling the clutch circuit, a second
electro-magneti¢ switch controlling the . brake
circuit and controlling energization of the first
switch, to effect operative release of the brake
prior to operative engagement of the clutch,

s third electro-magnetic switch controlling ener- -

gisation of the current supply to the clutch and
brake 'and first and second switches, manual
means for controlling operation of the third
switch, means operable by movement of the ma-
chine adjacent the end of its movement in one
direction to maintain control of the current sup-
ply to the clutch and brake and first and sec-

ond switches independently of the third switch,

and means operable by movement of the machine

in the other direction to control energization of .

the first and second switches to effect a release
operation of the clutch and a setting operation
of the brake in thie order named to interrunt the
current supply. .

~16. In a control system and apparatus for ma-
chine tools having an electric brake and an elec-
tric power transmitting clutch, & brake circuit

" and a clutch circuit, a first switch operable to

effect control of the clutch circuit to effect power
transmitting engagement and disengagement of
the clutch, a second switch operable to effect con-
trol of the brake circuit to correspondingly effect
releasing and setting of the brake, a resistance

. associated with the brake circuit, a circuit asso-
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clated with the resistance and controlled by the
first switch to render the resistance effective to

"change the energization of the brake to acceler-

ate the setting of the brake uvon brake-setting
operation of the second switch. i

16. In a control system and apparatus for ma-
chine tools having an electric brake and an elec-
tric power transmitting clutch, a brake circuit
and a clutch circuit, a first switch operable to ef-
fect closing and opening of the clutch circuit to
effect engagement and disengagement of the
clutch, a sécond switch operable to effect closing

- and opening of the brake circuit to effect re-

70

£

leasing and setting of the brake, a resistance in
the brake circuit, & shunt circuit around the
resistance adapted to be opened by operation of
the first switcheffecting energization of the clutch
to weaken the brake energization to accelerate
setting movement of the brake upon brake-set-
ting operation of the second switch.

17. In an electric control system and apparatus
for machine tools, comprising a power source, an
electric clutch for transmitting power from the
source to the machine to drive if, a clutch ener-
gizing circuit, a switch controlling the circuit, a

. resistance associated with the clutch circuit, &

circuit including switch contacts operable to op-

tionally render the resistance effective or ineffec- -

tive to adjustably optionally change the energi-
zation of the clutch, whereby the clutch may op-

-tionally be energized to transmit the full power
of the source or to transmit a portion of the

power to effect an “inching” ‘movement of the

‘machine,

18. In an electric control system and apparatus
for machine tools, comprising a power source, an

g

electric clutch for transmitting power from the

-source to the machine to drive it, a clutch en-

ergizing circuit, a switch for controlling the cir-
cuit, a resistance in the circuit, & circuit around
the resistance including switch contacts, where-
by on closing or opening the contacts respec-
tively the clutch may be energized sufficiently to
transmit the full power of the source and upon
opening the contacts the energization may be
reduced a predetermined amount to effect an
“inching” movement of the machine, and means
to adjust the ohmic value of the resistance to
adjust the inching effect and to compensate for
clutch wear.

19. In an electric control system and apparatus
for machine tools comprising a power source, an
electric clutch for transmitting power from the
source to the machine to drive it, an electric brake
for stopping the machine, a source of electric
current and circuits for the clutch and brake
connected to the source, manually controlled

.means for effecting energization of the brake and

clutch circuit to effect movement of the machine,
and automatic means for maintaining said ener-
gization for a predetermined time interval only
to effect an inching operation of the machine.
20. In an electric control system and appa-
ratus for machine tools comprising a power
source, an electric clutch for transmitting power
from the source to the machine to drive it, an
electric brake for stopping the machine, a source
of electric current, circuits for the clutch and
brake connected to the source, an electrically ac-
tuated switch controlling energization of the
clutch and brake circuit to effect disengagement

10

15

20

25

30

35

of the brake and engagement of the clutch, an .

energizing circuit for the electrically actuated
switch, manual means for controlling the energi-
zation thereof, and automatic means for main-
taining the energization thereof to effect en-
gagement of the clutch and disengagement of the
brake for a predetermined time interval only to
effect an inching operation of the machine.

21. In an electric control system and appara-
tus, in combination with a continuously operable
power source and a machine operable cyclically
thereby, an electrically actuable engageable and
disengageable clutch for coupling the machine
to and uncoupling it from the power source, an
electrically actuable engageable and disengage-
able brake for stopping the machine when un-
coupled from the source, an electrically actuable
controller for effecting energization of the brake
and clutch, the controller comprising, in combi-
nation with a pair of current supply mains, an
electric switch having a winding and a manually
operable switch between each main and the wind-
ing controlling energization of the winding, and
& controller operable by movement of the ma-
chine at a predetermined point in its cycle for de-
energizing the clutch and brake.

22. In an electric control system and appa-
ratus, in combination with a continuously op-

erable power source and a machine operable’

cyclically thereby, an electrically actuable en-
gageable and disengageable clutch for coupling

the machine to and uncoupling it from the power
source, an electrically actuable engageable and

disengageable brake for stopping the machine
when uncoupled from the source, an electrically
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actuable controller for effecting energization of -

the brake and clutch, the controller comprising,
in combination with a pair of current supply
mains, an electric switch having a winding and a
manually operable switeh between each main and
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the winding controlling energization of the wind-
ing, and a controller operable by movement of the
machine at a predetermined point in its cycle
for de-energizing the clutch and brake, the elec-
trically actuable controller effecting disengage-
ment. of the brake before engagement of the
clutch and the machine. operated controller ef-
fecting disengagement of the clutch before en-
gagement of the brake.

23. In an electric system. and apparatus in
combination with a machine tool and a power
source therefor, an electrically operable clutch’
and brake for respectively engaging to couple the
tool to the power source and disengaging to re-
lease the tool, a pair of current supply mains,
electrically operable means including circuit
means for the brake and clutch for controlling
energization of the brake and clutch to effect dis-
engagement of the brake before engagement of
the clutch, said electrically operable means com-
prising a winding, and a manually operable
switch between each said main and the said wind-

. ing and controlling energization of the winding.

40

24. In combination with a machine tool, a
source of ‘power for operatively cyclically moving
the machine, an electrically controlled clutch de-
vice for transmitting power from the source to
the machine, a mechanically set electrically re-
leasable brake device for stopping operative
movement of the machine, a source of current,
controller means including circuit means for the
brake and clutch, and means for rendering the
controller means operable by operative move-
ment of the machine at a predetermined point
in its cycle, to control the brake and clutch to
effect releasing of the ‘clutch and setting of the
brake in the order named. .

25. In an electric control system and appara-
tus for machine tools comprising a power source,
an electric clutch which when energized engages
and transmits power from the source to the ma-

.chine to drive it, an electric brake which when

deenergized sets and stops the machine and when
energized releases, electric circuit means for en-
ergizing the clutch and brake, an electromag-
netically actuable controller means operable to
effect energization of the clutch and brake cir-
cuit means, to cause release of the brake and
subsequent engagement of the clutch to start
the machine, a plurality of manusally operable
switch devices jointly controlling said operation
of the controller means, and means for render--

. ing the controller means operable by movement

70

18

of the machine after a predetermined extent of
movement thereof, for effecting deenergization
of the brake and clutch to set the brake and dis-
engage the clutch to stcp the machine.

26. In an electric control system and appa-
ratus for machine tools of the reciprocatory type
comprising & power source, an electric clutch
which when energized engages and transmits
power from the source to the machine to drive
it, an electric brake which when deenergized sets
and stops the machine and when energized re-
leases, electric circuit means for energizing the
clutch and brake, an electromagnetically actu-.
able controller means operable to effect ener-
gization of the clutch and brake circuit means
to cause release of the brake and subsequent

engagement of the clutch to start the machine -

in one reciprocatory direction, a plurality of
manually operable switch devices all connected
in series and jointly controlling said operation
of the controller means, means for rendering the
controller means operable by movement of the
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machine in the refurn direction affer a prede-
termined extent of movement thereof, for ef-
fecting deenergization of the brake and clutch
to set the brake and disengage the clutch to
stop the machine, :

27. In an electric control system and appa-
ratus for machine tools comprising a power
source, an electric clutch which when energized
engages and transmits power from the source
to the machine to drive it, an electric brake which
when deenergized sets and stops the machine
and when energized releases, electric circuit
means for energizing the clutch and brake, an
electromhgnetically actuable - controller means
operable to effect energization of the clutch and
brake circuit means, to cause release of the brake
and subsequent engagement of the clutch to start
the machine, a plurality of manually operable
switch devices jointly controlling said operation
of the controller means, and means for render-

ing the controller means operable by movement

of the machine after a predetermined extent of

movement thereof, for effecting deenergization.

of the brake and clutch to cause release of the
clutch and subsequent setting of the brake to
stop the machine. - ’

28. In an electric control system and appara-
tus for machine tools comprising a power source,
an electric clutch which when energized engages
and transmits power from the source to the ma~
chine to drive it, an electric brake which when
deenergized sets and stops the machine and
when energized releases, electric circuit means
for energizing the clutch and brake, an electro-
magnetically actuable controller means operable
to effect energization of the clutch and brake cir-
cuit means, to cause release of the brake and
subsequent engagement of the clutch to start
the machine, a plurality of manually operable
switch devices jointly controlling said operation
of the controller means, and means for render-
ing the controller means operable by movement
of the machine after a predetermined extent
of movement thereof, for effecting deenergiza-
tion of the brake and clutch to set the brake and
disengage the clutch to stop the machine, and
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a switch operable by an operator of the machine

in emergency to effect simultaneous deenergiza-
tion of the clutch to release it' and deenergiza-
tion of the brake to set it to stop the machine.

29. In an electric control system and appara-
tus for machine tools comprising a power source,
an electric clutch which when energized engages
and transmits power from the source to the ma-
chine to drive it, an electric brake which when
deenergized sets and stops the machine and when
energized releases, electric circuit means for en-
ergizing the clutch and brake, an electromag-
netically actuable controller means including a
delayed operation switch having contacts con-
trolling the clutch circuit means, means for caus-
ing contact operating response of the delayed
operation switch to be delayed until after a time
interval following energization of the brake

‘whereby the brake may be energized to effect re-

lease thereof prior to release of the clutch to
start the machine, and manually operable switch
means controlling actuation of the sald control-
ler means.

30. In an electric control system and apparatus
for machine tools comprising a power source, an
electric clutch which when energized engages and
transmits power from the source to the machine
to drive it, an electric brake which when deen-
ergized sets and stops the machine and when en-
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ergized releases, electric circuft means for ener-
gizsing the clutch and brake, an electromagnetical-
ly actuable controller means including a delayed
operation switch having contacts controlling the
clutch circuit means, means for causing contact
operating response of the delayed operation
switch to be delayed until after a time interval
following energization of ‘the brake whereby the
brake may be energized to effect release thereof
prior to release of the clutch to start the ma-
chine, manually operable switch means control-
ling actuation of the said controller means, and
means for rendering the controller means oper-
able by movement of the machine after a prede-
termined extent of movement thereof for deener-

. gizing the brake and clutch to set the brake and

disengage the clutch to stop the machine.

31. An electric control system and apparatus as
described in claim 30 and in which the machine
operable controller means for stopping the ma-
chine effects disengagement of the clutch before
setting of the brake. ‘ _

32. In an electric control system and apparatus

" for machine tools comprising a power source, an
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electric clutch which when energized engages and
transmits power from the source to the machine
to drive it, an electric brake which when deen-
ergized sets and stops the machine and when
energized releases, electric circuit means. for en-
ergizing ‘the clutch and brake, an electromag-

- netically actuable controller means operable to

effect energization of the clutch and brake cir-
cuit means to cause release of the brake and-sub-
sequent engagement of the clutch to start the ma-
chine, & plurality of manually operable switch de-

" vices jointly controlling said . operation of the

controller means, means for rendering the con-
troller means operable by movenient of ‘the ma-
chine after a predetermined extent of movement
thereof, for effecting deenergization of the brake
and clutch to set the brake and disengage the
clutch to stop the machine, and means operable
by the electromagnetically actuable controller
means to reduce the energization of the brake
after release thereof. S ’

- 33. In an electric control system and apparatus
for machine tools comprising a power source, an
electric clutch which when energized engages and
transmits power from the source to the machine
to drive it, an electric brake which when deener-
gized sets and stops the machine and when en-
ergized releases, electric circuit means for ener-
gizing the clutch and brake, an electromagnetical-

‘ly actuable controller means operable to effect

energization of the clutch and brake circuit means
to cause release of the brake and subsequent en-

.- gagement of the clutch to start the machine, a
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plurality of manually operable switch devices
Jjointly controlling said operation of the controller
means, means for rendering the controlier means
operable by movement of the machine after a
predetermined extent of movement thereof, for
effecting deenergization of the brake and clutch
to set the brake and disengage the clutch to stop
the machine, and means operable by the brake
energizing current to reduce the energization of
the brake after release thereof.

34. In an electric control system and apparatus
for machine tools comprising a power source, an
electric clutch engageable when energized for
transmitting power from the source to the ma-
chine to drive it, an electric brake normally en-
gageable to stop the machine and releasable when
energized, an electromagnetically actuable con-
troller means for energizing the brake and clutch
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to start the machiue, ¢ manually
for controlling the controller means, the con-
troller means comprising & ‘delayed operation
switch for effecting deenergization of the clutch
and brake to stop the machine after a predeter-
mined time interval to effect an inching move-
ment of the machine, ' '

35. In an electric control system and apparatus
for machine tools comprising a power source, an
electric clutch engageable when energized for
transmitting power from the source to the ma-

,chine to drive it, an electric brake normally eén-
gageable to stop the machine and releasable when
energized, an electromagnetically actuable con-
troller means for-energizing the brake and clutch
to start the machine, a manually operable switch
for controlling the controller means, the control-
ler means comprising a delayed operation switch

for effecting deenergization of the clutch and -

brake to stop the machine after a predeter-
mined time interval to effect an inching move-

11

operable switch
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ment of the machine and means to prevent fur- |

ther energization of the clutch and brake to move

.the machine, until after the manually operable -

switch is restored.

36. In an electric control system and apparatus
for machine tools comprising a power source, an
electric clutch engageable when energized for
transmitting power from the source to the ma-
chine to drive it, an electric brake normally en-
gageable to stop the machine and releasable when
energized, an electromagnetically actuable con-
troller means for energizing the brake and clutch
to start the machine, a manually operable switch
for controlling the controller means, the con-
troller means comprising a delayed operation
switch for effecting deenergization of the clutch
and brake to stop the machine ‘after a prede-
termined time interval to effect an inching move-
ment of the machine and means to maintain the
delayed operation switch in operated condition
to prevent further energization of the clutch and
brake to move the machine until atter the man-
ually operable switch is restored to unoperated
condition. - .

37. In an electric control system and apparatus
for machine tools comprising a power source, an
electric’ clutch engagable when energized for

- transmitting power from the source to the ma-
chine to drive it, an electric brake normally en-
gagable to stop the machine and releasable when

.energized, an electromagnetically actuable con-
troller means for energizing the brake and clutch
to start the machine, & manually operable switch
for controlling the controller means, the con-

“troller means comprising a delayed operation
switch for effecting deenergization of the clutch
and brake to stop the machine after a predeter-
mined time interval to effect an inching move-
ment of the machine and an adjustable resistance
for controlling energization of the cluteh for inch-
ing operations. ‘

38. In an electric control system and apparatus
for machine tools comprising a power source, an
electric clutch engagable when energized for
transmitting power from the source to the ma-~
chine to drive it, an electric brake normally
engagable to stop the machine and releasable
when energized, a manually operable switch and
‘means actuable by an operation thereof for
effecting energization of the clutch and brake to
start the machine moving and means actuated
by the said operation of the manually operable
switch for effecting deenergization of the cluich
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and brake after & predef.ermfned lnch!ng move-
ment of the machine. -

39. An electric control system and apparatus
as described in claim 38 and in which an adjust-
able resistance is provided for controlling ener-
gization of the clutch for inching operations. -

40. In an electric contrgl system and apparatus
for machine tools comprising a power source, an
electric clutch engagable when energized for
transmitting power from the source to the ma-
chine to drive it, an electric brake normally en-

gagable to stop the machine and releasable when

‘energized, a manually operable switch and means

actuable by an operation thereof for effecting
energization of the clutch and brake to start the
machine moving and means including a delayed
operation switch having a predetermined time
interval of operation actuated by the said oper-
atfon of the manually operable switch for effect-
ing deenergization of the clutch and brake after
a predetermined lnchlng movement of the ma-

. _Chine.

30

40

T-—41. An electric system and apparatus as de-
scribed in claim 38 and in which means is pro-
vided for adjustably varying the clutch energiza-
tion to vary the extent of the inching movement.

42. An electric system and apparatus as de-
scribed in claim 40 and in which means is pro-
vided for adjustably varying the clutch energiza-
tion to vary the extent of the inching movement.

. 43. In an electric system and apparatus for
controlling the electrically engageable clutch
and electrically releasable brake of a machine
tool, an electromagnetically actuable controller:
for effecting energization of the brake and clutch
to start the machine, switch means for effecting
actuation of the controller, the controller when
actuated effecting release of the brake prior to
engagement of the clutch and effecting a de-
crease of energization of the brake after release
thereof.

44. In an electric system and apparatus for
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controlling the electrically engagable cluteh and
electrically releasable brake of a machine tool,
an electromagnetically actuable controller for
effecting energization of the brake and clutch to
start the machine, switch means for effecting
actuation of the controller, the controller when
actuated effecting release of the brake prior to
engagement of the clutch and effecting a decrease
of energization of the brake a.tt.er initial ener-
gization thereof.

45. In combination with a machine tool, a
source of power for operatively moving the ma-
chine, an electrically energizable clutch device for
transmitting power from the source to the ma-
chine, an electrically energizable brake device for
stopping operative movement of the machine, an
electrically actuable delayed operation switch
having contacts confrolling the energization of
the clutch device, means for causing contact
operating response of the delayed operation
switch to be delayed after initial energization
thereof, and a brake device energization con-

"trolling switch also controlling energization of

the delayed operation switch.

46. In combination with a machine tool, a
source of power for operatively cyclically moving
the machine, an electrically controlled clutch
device for transmitting power from the source
to the machine, a mechanically set electrically
releasable brake device for stopping movement of
the machine, a source of current, controller means
operable by an operator of the machine, and cir-
cuit means for the brake and clutch, whereby
upon operation of the controller means the brake
and clutch may be controlled to effect disengage-
ment of the brake.before engagement of the

clutch, and means rendering the controller means

operable by movement of the machine at a pre-
determined point in its cycle, to control the brake
and clutch to effect engagement of the brake and
release of the clutch.

- JAMES JOHN MELLON.
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