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This invention relates generally to control

. mechanisms for press brakes or similar machines
having a die carrying slide.or ram which is re-
ciprocated towards and away from g statlonary
die support or bed.

In machines of this character a blank is'shaped

“between two cooperating dies, one of which is
secured to the statlonary die support or bed and
the other of which is carried by the reciprocating
slide or ram. W'hen a blank is being shaped be-'
tween the dies, as the movable die approaches
‘the stationary die, the frame of the machine is’

- stretched. The amount  the frame is stretched
is dependent upon ‘the nature of the work being
done, the setting. of the dies, and the thickness®
of the blank. If the frame is stretched beyond
a certain point. 1t will be injured or broken. . As
most machines of this character are capable of
exerting a force sufficient to injure or break the
frame or other. parts of the. machlne extreme
care must be taken in selecting the work.for the
machine and .in.setting, and adjusting the. dies,
so the machine will not. be_ overloaded. -It has
been found by experience that even though great .
care is exercised in operating machines of. this"
character they are frequently injured or broken.

. This is caused by various different conditions of

.operation. . The dies may get out of adjustment
or. a thmker blank than that for which the: dies,
are set may be encountered or something- may ac-
_cidentally, and unknown to the operator, get be-

.tween the dies. Machines have been  broken
when a new -set of dies are bemg installed and
adjusted.

- In order to ehmmate any possﬂnhty of 1nJur1ng
the machine due to overload I have incorporated
into my-control mechanism a safety device for
automatically stopping the operation of the ma-

.chine when .a certain predetermined load. 1s

‘reached. This safety: device utilizes-the inher-"
ent stretching of the frame and operates to throw
.out the clutch and disconnect the drive from the
slide or ram, when the frame has been stretched
a predetérmined amount. This .safety device ,
functions only. when the -motor is. running in
one direction, as I have also provided means for
rendering it inéffective to dlsengage the: clutch .
when the motor is running in the reverse direc-
tion. 'This makes it possible to reverse the motor ;-
and back the ram away from the work after the
machine has been stopped due to an overload.

The construction of my control mechanism is
such that it can be easily and cheaply manufac-

tured and yet is very efficient and reliable in- op- : -

eration and can be readlly applied to machines
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L ters, A indicates generally 8, standard press brake .
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" welded together.
" of spaced uprights 10, the lower. ends of which

‘now in use w1thout requmng extenswe changes

thereto..
In the following spemﬁcatlon and the draw-
ings forming a part thereof I have illustrated and

‘described one embodlment of my invention as

applied to a press brake of Well known standard
construction. .

“In the drawings:

Fig. 1 is a perspective v1eW of .a press brake
having my invention apphed thereto; ’

Fig. 2is an end elevatlon, on g somewhat larger

_scale, of the ‘right- hand end of the press brake

shown in Fig. 1;

Fig: 3 is a sectlon through the ﬂywheel cluteh
and brake, taken substa,ntmlly on the 11ne 3—3
of Fig, 2;

Fig. 4 is an enlarged ‘detail’ side elevatlon of
that part of my “control’ mechamsm which dis~

Iconnects the foot: treadle from’ the rest of the

clutch opera,tlng mechanlsm when the press

_brake has been subJected to an overload; and

Fig. 5is.a wiring. d1agram showing the various

v’electncal circuits forming a ‘part of my controlt

mechanism. . . :
Referring to the drawmgs by reference charac-

having a frame made up of, steel plate suitably
The frame con51sts of a pair

are connected together by a front plate [i, which
has a .die" support 12. welded or otherw1se suit~
ably secured to the upper edge thereof. The

" upper surface of the die plate 12 forms the sup-

_porting surface or abutment for' the lower sta-
.,5A

tlonary die or punch 13, as the case may be. . The
upper. movable die or punch 16 -is connected .to

‘the lower .end of a slide or ram {7 slidably. sup-
_ported above the.die plate 12 and adapted to be
. reciprocated toward and. from the same by .a
40,

suitable .crank . méechanism. The mechsnism
shown for remprocatmg the ram “IT comprises

_adjustablé pitmans.i8 connected to the .ram 17

“45.
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and to suitable cranks on crank-shafts.19 rotat-
ably. supported in the frame A..  The crank-
shafts 19 are adapted to be rotated or driven by
3 three-phase alternating. current electric motor
20 of converntional construction housed within
the frame A and operatlvely connected by a 'flex-
ible drive connection 22 to a pulley 23 bolted to
a.flywheel 24 rotatably supported on a short shaft’

_ 25, which shaft is in turn rotatably supported in

. the frame A, see Fig. 3. . The pulley 23 and, in
: -,turn the ﬂywheel 20 .and. the : drive wheel are
. adapted to be .operatively connected to and dis-

connected from the ehaft 25 by the friction disk
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clutch 26, alternate disks of which are keyed to
the inside of the pulley 23 and to a member 21
keyed to the shaft 25.

The disks of the clutch 26 are adapted to be
clamped together by bell-crank levers 28 pivotal-
ly connected to bosses 29 formed integral with
the member 27. One end of each of the levers
28 is adapted to engage the outer disk of the
clutch 28, as viewed in Fig. 3, while the opposite
ends thereof are connected by links 30 to 2 mem-
ber 3 slidably supported on the shaft 25 and
adapted to be moved therealong by a forked
member 32 adjustably fixed to one end of a rod
33 slidably but non-rotatably carried by a bracket
34 bolted to the frame A. The rod 33 is continu-
ously urged towards the right as viewed in Fig. 3
by a compression spring 3% interposed between
the right-hand side of the bracket 34 and a
washer 36 held in position on the rod 33 by a
nut 37 which also provides means for adjusting
the tension of the spring 35. The rod 33 is
adapted to be moved towards the left, as viewed
in' Fig. 3 against the action of the spring 35 to
engage the clutch 26 by a bell-crank lever 38 piv-
otally connected to the bracket 33. One arm of
the lever is forked and engages a pin 39 fixed in
the rod 33. The other arm of the bell-crank le-
ver 38 is operatively connected by an ad_justable
link 40 to a lever 41 pivoted on the frame A. The
lever 41 is in turn connected to a lever 42 by a
link 43. The lever 42 is fixed to one end of a
shaft 44 rotatably supported in the frame A and
extending across the front of the machine. The
shaft 44 is hexagonal or irregular in shape and
carries a treadle 45 which is slidable thereon.
This construction allows the treadle 45 to be lo-

cated at the most convenient place, depending

upon the particular work being performed by the
machine at any given time. If desired, pro-
vision can be made for disengaging the clutch 26
upon each rotation of the crank-shafts 19.

The shaft 25 is operatively connected to the
crank shafts 19 by a pinion 46 keyed to the shaft
25 and continuously in mesh with a gear 47 keyed
to a shaft 48 extending the lengih of the ma-
chine. The shaft 48 is in turn connected to the

crank-shafts 19 by pinions 49 fixed to the shaft

48 and gears 50 fixed to the crank-shafts 19.
When the treadle 45 is depressed by the opera-
tor, the rod 33 is shifted to the left as viewed in

Fig. 3 and the clutch 26 engaged. The ram {1 is

thereupon reciprocated. When the treadle 45 is
released, the red 33 moves toward the right as
viewed in Fig. 3 under the action of the spring
35, disengaging the clufch 26. Simultaneously
with the disengagement of the clutch 26, a fric-
tion disk brake 51 applied to the shaft 25 is en-
gaged so as to rapidly bring the ram 17 to a stop.
This brake is somewhat similar in construction
to the clutch 26 and consists of a plurality of
disks, alternate ones of which are keyed to a
member 52 bolted to the frame A and to a mem-
ber 53 keyed to the shaft 25. The disks are
clamped and released by a slidable member 54
and toggle mechanism 55 similar to that em-
ployed to actuate the clutch 26. The member 54
is operatively connected to the left-hand end of
the rod 33 by a forked member 56, similar to the
member 32, and adjustably connected to the
rod 33.

From the foregoing it will be apparent that the
cluteh 26 will be held engaged against the action
of the spring 35 and the ram 17 reciprocated
as long as the treadle 45 is depressed by the op-

" erator; and that the clutch 26 will be disengaged

10

13

20

25

30

. 85

40

45

50

55

60

65

70

2,362,343

and the brake 5! applied by the spring 35 when
the operator releases the treadle 45, which will
stop the movement of the ram,

In order to prevent injury to the press due o
an overload I provide a safety device for auto-
matically disconnecting the treadle 45 from the
rod 338 when a predetermined force is exerted by
the ram. As previously stated this safety device
utilizes the stretching of the frame which is in-
herent in all machines of this type. '

As shown in Fig. 4 the upper end of the link 43
includes a cylindrical member 60 slidably sup-
ported in a bore 61 in 2 member 62 which in turn
is pivotally connected to the lever 41 by a pin
63. The members 60 and 62 are normally held
in fixed relationship with respect to each other
by a transversely extending pin or rod 64 which
has one end slidably supported in a transverse
bore 65 in the member 62 which opens info the
bore 61. The other end of the rod 64 is slidably
supported in a bore formed in a bracket 66 which
is bolted to the member 60. The inner end of
the rod or pin 64 is cone or wedge-shaped and
normally engages in a cone or wedge-shaped
noteh in the member 68. The pin or rod 64 has
an enlarged disc 67 formed integral therewith
about midway between its ends through the me-
dium of which the cone or wedge-shaped end of
the rod is held in the notch in the member 60
by a lever B8 pivotally connected to the member
62 by a screw 68. The lower end of the lever 68
as viewed in Fig. 3 is provided with a latch. T0
that normally engages behind the enlarged disc
67 of the pin or rod 64 and maintains the same in
its normal position. The lever 68 is adapted to
be rotated in a counterclockwise direction about
its pivot 839, to release the pin or rod member 64,
by a solenoid Tf, the armature 12 of which is op-
eratively connected to the upper end of the le-
ver 68 by a link 13. A small spring T4 is con-
nected to the lever 68 and a pin 15 fixed to the
member 62 continuously urges the lever 68 in ' a
direction to engage the latch T8 behind the en-
larged disc 67 on the pin or rod 64. )

Energization of the solenoid 1! is controlled by
micro switches 76 and T71 operatively connected
in a parallel circuit with each other and in a
series circuit with the solenoid 7f. The micro
switches 76 and 77 are normally open switches
and are located at opposite ends of the machine,
Both switches are alike and are operated in the

‘same manner so only the one visible in the draw-

ings will be described in detail. The contacts of
the miecro switch 78 located on the right-hand
end of the machine are normally open but are
adapted to be closed by an adjustable abutment
18 fixed to the lower end of a U-shaped member
79 the upper end of which is connected to a pin
80 fixed fo the frame A above the crank shafts
19. The U-shaped member 19 spans the throat
of the end members or side frames of the press
brake in such a manner that when the press is
subjected to overload and the side frames or end
plates {0 are stretched, the abutment member 78
is raised with the result that when the overload
reaches a predetermined amount the contacts of
the micro switch 76 are closed, the. solencid 11
energized, and the latch 68 moved away from the
enlarged "disc 6T of the pin or rod member 64,
with the result that the pin or rod 64 is free
to move and release the member 60, or in other
words, disconnect the members 60 and 62. A bolt
8t provided with a cylindrical inner end 82
which engages within a slot 83 in the member 60
allows the parts 60 and 62 to move apart a suf-
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ficient distance. to a'elease the clutch 26 while
majintaining the same in assembled relationship.
- The lower end of the U-shaped member: 19 is
-held in position by a pin 85, carried by the end
plate 10, which projects through an elongated
aperture. 86 in the member 19. This construc-
tion holds the member 19 in position without
interfering with its operation. .If desired, a mi-
crometer dial gauge 87 graduated either in thou-
sandths of an inch or in-tons stress applied by
the ram may be fixed to the end plate 10 in such
‘a2 manner that its operating plunger-engages
either the upper surface of the lower end of the
member-19 or an adjustable abilitment member
connected therefo.
calibrated in tons stress applied by the ramis
very helpful in adjusting the overload-at which
the micrometer switch or switches are actuated
to release the driving clutch 26. Thé micro

switch 17 is located at the opposite end of the :

press and is operated in a similar manner. - The
construction-is such that the clutch 26 will be
disconnected in the event either of the ehd mem-
bers or frames of the machine is subjécted to
strain beyond a predetermined safe amount. .

“ "Power for operating the solenoid 11 is obtained
from the motor control panel 90 in such a manner

that the solenoid Tt will be’ energized upon clos-

lng ‘of either of the micro switches 76 and 17 only
in' the event that the drive motor 20 is con-
nected to the power lines 91, 92 and 93 in a man-

ner’ to rotate in the forward direction. This al-

lows the motor to be reversed and the ram backed
off the work in the event-that the machine is
stopped: due to overload, without the use of sup-
plemental means for rendering the sa.fety fea.ture
inoperative,

" Reference to the wiring d1agram, Pig. 5, will
show that the electric circuit for the solenoid 71
is from the power line 92 through the line 94,

A device of this character 1

3

that the objects heretofore enumerated and oth~ ’

" ers have been accomplished  and that there has
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normally open contacts of one or the other or

both of the micro switches 76 and 77, line 95,
solenoid 7T{, line 96, contact bar 87 of motor con-
trol panel 80 and wire 98 to line 81. ' The contact
bar 97 is operated simultaneously with the con-
tact bars {00, 101 and 102 which connect the
drive motor with the power lines in such a. man-
ner that the motor rotates in a forward direction
upon energization of the operating solenoid 103,

which -solenoid is adapted to be energized by a !

normally open push button switch 104 located at
some convenient point on the machine. When
the solenoid 103 is energized, a holding circuit is
established by the closing of contact bar 105
which maintains the solenoid energized after the
push button switch 104 is released. A normally
closed stop push button switch {06 provides means
for stopping the motor 20 at any time.

The drive motor can be rotated in the oppo-

site direction by closing a normally open reverse
push button switch {07 which when closed ener-
gizes 3 solenoid {09 which in turn actuates the

contact bars 110, 111, 112 and 113, the first three -
of which connect the motor 20 to the power lines’

in such a manner that it rotates in the reverse
direction while the latter establishes a holding
circuit for maintaining the solenoid 109 energized
after the push button switch 107 is released. It
will be observed that when the motor is operated
in the reverse direction the circuit to the sole-

noid 71 is opened at the contact bar 97 irfespec--

tive of whether the contacts of the micro switches
76 and 77 are opened or closed.

From the foregoing description of the preferred
embodiment of the invention, it will be apparent
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beén - provided -a- novel ‘and’ improved - control
mechanism for crank-operated machines such as
press brakes -and the like, which is inexpensive

1in -construction, reliable in operation and which

can--be readily ‘applied to existing commercial
magchines - without requiring  any extensive
chianges therein,”and that there has also been

‘provided: g novel and improved means which will

prevent -injury to the machine due to overload
while ' permitting the punch or die to be readily
backed :off the work by the motor in the event
the press bra,ke or machine is stopped because of
overload. "%

It will be understood that although I have’ 1llus-
trated and described my invention in connection
with -a 'press brake;it can also be applied to var-
ious other types of machines of this general char-
acter;- and that various modifications” can be
Inade in:the construction of my control mecha-
nism as illustrated and descnbed herein without
departing from the scope of the 1nvent10n as
pointéd out in the followmg claims. )

Having thus descnbed my 1nvent10n what I

L10A control mechanism for a press brake hav-
ing & frame and a ram-which ' is driven through
a clutch,’ said control mechanism comprising -
manually operable means for holdmg said clutch
in: drwmg engagement and means associated with
said- frame and said first’ mentioned means and
operable to render said first ‘mentioned -means
ineffective to ‘hold said clutch in driving engage-

35 ment when the frame has been stretched beyond

a predetermined ‘point.

2. Acontrol mechanism for a press brake hav-
ing ‘a frame ‘and ‘a ram which is driven by a
reversible motor through g clutch, said control
mechamsm .comprising manually operable means
for holding said clutch in driving "engagement,
means associated with said manually operable
means and said frame and operable to render
said manually operable means ineffective to hold
said clutch in driving engagement after said
frame has been  stretched beyond gz predeter-
mined point with the motor running in one direc-
tion, and means operable to render said second
mentioned means inoperative when the motor is
rendered effective to run in the reverse direction.

3. A control mechanism for a press brake hav-
ing a frame and g ram which is driven by a re-
versible motor through a clutch, said control
mechanism comprising manuslly operated means

5 for holding said clutch in driving engagement,

means associated with said frame and said man--
ually operable means and operable by the stretch-
ing of the frame beyond a predetermined point
when' the motor is running in one direction to
disengage said manually operable means from
said clutch, and means operable to render said -
Iast mentloned means inoperative when the mo-
tor is rendered effective to run in the reverse
direction;

4. A control mechanism for a press brake hav-
ing a frame ‘and a ram which is driven by & re-
versible ‘motor through a clutch, said control
mechanism comprising manually operated means
for holding said clutch in driving engagement
electrically operated means for disengaging said
manually operated means from said clutch, means
operated by the stretching of the frame beyond .
& predetermined point when the motor is run-
ning in one direction for rendering said electri-

cally operated means operatlve to disengage said -
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manually operated means from said clutch, and
means for rendering said last mentioned means
ineffective when the motor is rendered effective
to run in the reverse direction.

5. A controt mechanism for:a press brake hav-
ing a frame and a ram which is driven by a re-
versible motor through a clutch, .said control
mechanism comprising manually operated means
including two disengageable members for holding
said elutch in driving engagement, a latch for
locking said disengageable members- together,
electric means associated with said frame ang
said lateh and operable by the stretching of the
frame beyond a predetermined point to release
said latch and disengage said disengageable
mempers. : .

6. A control mechanism for a press brake hav-
ing a ram which is driven through a clutch, said
control mechanism comprising a spring for dis-
engaging the clutch, mechanism for engaging the
clutch. against the action of the spring, said
mechanism including an expansible link consist-
ing of two telescoping members, interengaging
means between said telescoping members for lock-
ing them together so that they will move in uni-
son, and means operable to disengage said tele-
scoping members so-that they may move inde-
pently of each other when the press brake exerts
a pressure heyond a. predetermined amount.

7. A control mechanism for a press brake hav-
ing a frame and a ram which is driven through
a .clutch, said control mechanism comprising
means for holding said clutch in engaged posi-
tion, said means including two telescoping mem-
bers, a latch carried by one of said members for
jocking said telescoping members together so
that they will move in unison, means for disen-
gagihg said latch to render said mechanism in-
operative to hold said clutch engaged when the
press brake has been loaded beyond a predeter-
mined amount, said last mentioned means com-
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prising a solenoid carried by one of said tele-
coping members and operatively connected to
said latch, a switch operable when closed to en-
ergize said solenoid, and means secured to said.
frame and operable to close said switch when
the frame has stretched beyond a predetermined
amount. i .

8. A control mechanism for a press brake hav-
ing a frame and a ram which is-driven by a
reversible motor through a clutch, said control
mechanism comprising means for holding said
elutch in driving engagement, electrically operat~
ed means for rendering said clutch holding means
ineffective to hold said clutch -in driving en-
gagement, means operated by the stretching of
the frame beyond a predetermined point when
the motor is running in.one direction for render-
ing said electrically operated means operative to
render said clutch holding means ineffective to
hold said clutch in driving engagement, and
means for rendering said last mentioned means
ineffective when the motor is rendered efiective
to run in the reverse direction. .
-.9. A conirol mechanism for g press brake hav-
ing a frame and & ram which is driven through a

. clutch, said control mechanism comprising means
. for holding said clutch in engaged position, said

means including two telescoping members, 2 latch
carried by one of the said members for locking
said telescoping members fogether so that they
will move in unison, means for disengaging said
latch to render said mechanism inoperative to
hold said clutch in engaged position, said last
mentioned means comprising g solenoid carried
by one of said telescoping members and opera-
tively connected to said latch, and automatic
means for energizing said solenoid. when the
press brake has been loaded beyond a predefer-
mined amount.

CYRIL J. BATH.



