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6 ?Claims. (C. 192-129) 

This invention relates to drive control means for power 
preSS brakes and analogous reciprocating machines for 
metai working and other purposes. 
While the principles of the present invention may be 

employed in machines for various purposes, they are 
particularly applicable to power press brakes wherein a 
ram moves downwardly to a bed member whereby com 
plementary die elements carried by the ram and bed 
member come together and thus effect metal bending 
operations. Conventional power press brakes include 
clutch means or clutch and brake means and a treadle 
or similar operator controlled device for starting and 
stopping the reciprocating movements of the ram of the 
press brake at will, most commonly by selective engage 
ment and disengagement of the clutch. 

Since press brake operations most commonly involve 
the formation of angular bends in sheets of metal the 
metad work sheet is usually manually placed on the sta 
tionary die associated with the bed of the press brake 
and when the reciprocating ram which carries the punch 
moves downwardly to perform the bending operation 
the portion of the sheet which is being held by the opera 
tor moves sharply, usually upwardly. Since a large or 
at least a substantial portion of the Work Sheet mor 
mally extends out in front of the press brake at the 
operator's side, there is a marked tendency for whipping 
action as the punch carried by the rarm engages the 
Imaterial on the die and performs the bending operation. 
On light materials this whipping tendency is often 

sufficient to kink or deform the work sheet and in any 
event the whipping action is a very marked hazard to 
the operator. To overcome this haZardous condition it 
is common practice to jog or inch the ram by slipping 
the clutch or otherwise during the working stroke to slow 
down the ram and thus avoid the abrupt whipping up 
of the work sheet. This is of course a makeshift and is a 
nuisance to the operator and is at best an indefinite and 
uncertain procedure. 
The present invention provides an automatic arrest 

mechanism and press brake control structure whereby the 
ram moves directly downwardly to a predetermined point 
where the punch carried thereby just engages or is about 
to engage the work sheet, whereupon the ram auto 
matically comes to a full stop. At this point the opera 
tor must release the treadle or other control instrumen 
tality and re-activate the same to continue the movement 
of the ram, that is, to perform the actual bending por 
tion of the stroke of the ram. 

This arrest period permits the operator of change his 
grip on the sheet, as by placing his hands underneath the 
extending portion of the sheet, and due to the brief time 
period required for full clutch engagement and the at 
taining of fuil ram speed the arrest slows the bending 
operation to a safe point. Furthermore, the arresting 
of the rarn at the point of Work engagement enables the 
operator to check the proper positioning of the sheet and 
its alignment with respect to the punch member before 
completing the stroke. This is particularly important 
in cases, for instance, where the bend is to be made along 
a scribed line on the Sheet. 
The mechanism and circuitry provided herein for ar 

resting the press brake ram at a predetermined point in 
each working stroke may also be employed as a load 
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limiting dewice which operates to interrupt the trans 
mission of driving power to the ram whenever the resist 
ance of the work causes undue deflection of the frame 
of the machine or when such deflection indicates that 
the load on the machine exceeds the desired maximum 
loading. 
The above and other objects and advantages inherent 

in and incident to practicing the present invention will 
be apparent to those skilled in the sheet metal working 
and allied arts from a consideration of the embodiment 
of the present invention which is illustrated in the ac 
companying drawings and described in the following 
specification. However, it is to be understood that this 
embodiment is disclosed by way of example only and 
that numerous mechanical and electrical variations and 
modifications may be effected within the scope of the 
present invention and without departing from the prin 
ciples thereof. The invention is not limited to the ex 
emplary embodiment or otherwise than as defined in the 
appended claims. 

in the drawings: 
FIG. 1 is a general side elevational view of a press 

brake equipped with one form of the automatic control 
means of the present invention; 

FIG. 2 is an enlarged fragmentary elevational view, 
taken similarly to FIG. 1, showing a portion of the treadle 
rod mechanism of FIG. 1; and 
FiG. 3 is a wiring diagram illustrating the electrical 

portions of the control arrangement of the illustrative 
embodiment of the invention. 

Like characters of reference denote like parts through 
out the several figures of the drawingS and, referring par 
ticularly to FIG. 1, the numeral 10 designates a side 
frame member of a conventional power press brake 
hawing a bed 12) and a reciprocable rama 13, the bed and 
ram being provided respectively, with die and punch 
members 14 and i5. In FiG. 1 the numeral 16 desig 
|nates a main drive or eccentric Shaft which connects with 
ram 13 for reciprocation thereof in the usual manner. 
The means for rotating drive shaft 16 is conventional 

and includes a clutch or clutch brake mechanism not il 
lustrated herein but which may, by way of example, be 
of the general type illustrated in a copending United 
States patent application of Frederick E. MunSchauer, Jr.', 
Serial No. 122,828, filed July 10, 1961. In this type 
of press brake drive means the operator actuates a con 
trol member to engage the clutch and initiate rotation 
of drive shaft 16 and consequent reciprocation of ram 
13 and the operator releases such control member to 
arrest rotation of drive shaft 16 and reciprocation of 
ram 13. 

In the illustrated instance a treadle shaft 20 is diS 
posed along the bottom front edge of the press brake 
and is provided with a foot operated treadle 21. A bell 
crank 22 is pivoted to side frame 10 and one arm, there 
of is connected to a rock arm 23 on treadle shaft 2{} by a 
connecting link 24, all as clearly shown in FHG. 1. 

Operating movements of treadle 21" are conventionally 
transmitted upwardly to the clutch control means of the 
machine by a vertical treadle rod and in the present in 
stance such treadle rod comprises a lower section 26 and 
an upper section 27 which are related and engaged in a 
manner which will presently be described more fully with 
particular reference to FIG. 2. The upper treadle rod 
section 27 is connected at its upper end with an arm 28 
which controls the aforesaid clutch in a conventional 
manner. For present purposes it is Sufficient to state that 
downward mowement of the upper treadle rod section 27 
engages the clutch to initiate rotation of drive shaft 16 
and upward mowement thereof disengages the clutch to 
arrest rotation of drive shaft {6. 
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The clutch mechanism is normally biased to disengaged 
position and therefore normally holds the vertical treadle 
rod in a raised position. However, because of the addi 
tional weight carried by the treadle rod SectionS 26 and 
27 in the present instance, the upper treadle rod section 
27 is preferably additionally biased to a raised, clutch 
disengaged position by a compression coil Spring 30 which 
acts between the upper end of treadle rod section 27 
and a bracket 3i fixed to side frame 1{}. 
From the foregoing it will be seen that when the trea 

dle rod sectioras 26 and 27 are connected for mOwement 
in unison downward movement of treadle 21 by an Oper 
ator lowers the treadle rod sections 26 and 27 to engage 
the clutch and cause reciprocating mowement of the ram. 
Conversely, release of the treadle 24 disengages the 
clutch and arrests movement of the ram. Means are 
provided whereby the treadle rod sections 26 and 27 are 
automatically disconnected to arrest ram movement and 
the mechanical portions of the disconnect mechanism will 
now be described with particular reference to FG. 2. 
The lower end of upper treadle rod section 27 haS 

fixed thereto a hollow cytinder 35 which is open at itS 
|lower. end and lower treadie rod . Section 26 has fixed to 
its upper end a plunger 36 which extends into cylinder 
35. Cylinder 35 is provided with a dateral tubular eX 
tension 37 which contains a ball 38 which is guided for 
horizontal movement therein. Piunger 36 is provided 
with an arcuate groowe 39 in which ball 38 is adapted to 
engage as illustrated in FHG. 2 and when thus engaged 
the lower and upper treadle rod sections 26 and 27 move 
wertically in unison. 
A cylindrical block 40 which is likewise slidable in 

tubular extension 37 bears against ball 38 and biases the 
latter into groove 39 under the impetus of a compression 
coil spring 4i. A rod 42 extends from cylindrical block 
4{} and is adapted to apply additional biasing force against 
ball 38 by energization of a solenoid indicated at .43 in 
FIG. 2. Solenoid 43 is supported on extension 37 by 
means of a bracket 47. 
An operating lever 44 is pivoted as at 45 to a post 46 

which is carried by tubular extension 37 and has pivotal 
connection with rod 42 as at 48 and is further connected 
with an armature 5{} of solenoid 43 by way of a pivoted 
iink 54. Thus when solenoid 43 is energized the attrac 
tive or holding force which it exerts on armature 5f im 
poses a counterclockwise torque on lever 44 as viewed in 
FHG. 2 which supplements the force of coil spring 41 tend 
ing to seat ball 38 in groove 39 of plunger 36. 
The present arrangement is such that the armature 50 

is in its 'in''' position with respect to solenoid 43 whera 
the latter becomes energized and the solenoid normally 
serwes merely to hold the armature in such *in'' position. 
Since there is a minimum current draw and minimum 
heating when the armature is in the closed or 'in'' posi 
tion, this arrangement provides optimum operating effi 
ciency in this respect. 

In FIG. 2, a compression coid spring 53 acts between 
a stationary bracket 54 on press brake side frame 10 
and the upper end of lower treadle rod section 26, thus 
resiliently biasing the lower treadie rod section 26 up 
wardly. 

Referring again to FiG. 1, a limit Switch 60 is mount 
ed on side frame {} and is adapted to be operated by 
engagement of the lower end of a vertically adjustable 
block 6f carried by ram i3 against the limit switch op 
erating iewer. Limit switch 6{}} is of the double throw 
type and its control function will be described more fully 
later herein. Block 61 is mounted for vertical sliding 
movement relative to ram 13 and is held in adjusted po 
sition by a thumb screw 62. A treadle limit Switch des 
ignated 66 is mounted on frame i{} just above the upper 
arm of bell crank 22 and is adapted to be closed when 
treadle 2i is in a raised position and open when : the 
treadle 21 is away from a raised position. 

Reference will now be had to the wiring diagram. FIG. 
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4 
3. The numeral 70 designates a power supply lime which 
will usually be 220 or 440 : volts and the winding of sole 
noid 43 is interposed directly therein and is alternatively 
controlled by two pairs of shunt connected normally open 
contacts 7 and 72. Power supply 7{} also has a paral 
del connection to the primary winding of a step down 
transformer 72 the secondary of which powers a control 
circuit comprising a main conductor 75 which includes 
three parallel conductors 76, 77 and 78 and a return con 
ductor 79. The treadle limit switch 66 is interposed in 
parallel conductor 76 and ram limit switch 60 is adapted 
to alternatively connect either of the parallel conductors 
77 and 78 to return conductor 79. 

Paraldel conductors 77 and 78 include windingS 81 and 
82, respectively. Winding 81 when energized closes con 
tacts 71 to energize solenoid 43 and winding 82 controls 
a pair of normally open contacts 85 in conductor 76. 
Paraljel conductor 76 includes a winding 86 which when 
energized closes the other pair of contacts 72 for ener 
gizing Soienoid 43 and likewise closes a pair of normally 
Open contacts 88 which are in conductor 76 but shunt 
connected around the treadle limit switch 66. 
Means are provided for incapacitating the present au 

tomatic ram arresting circuitry and mechanism, such 
TmeanS comprising a pair of alternatively closable Switches 
9ó and 9, the former being interposed in return conduc 
tor 79 and the latter in a shunt conductor 92 connected 
around the treadle limit switch as shown in the wiring 
diagram. A common manual operator for the Switches 
9ó and 9t is Schematically indicated at 94 and as illus 
trated the operator 94 is in the off position wherein the 
circuitry for the automatic arresting operation is shunted 
Otit. 
When the automatic arresting operation is desired, 

operator 94 is manipulated to close switch 9{} and open 
Switch 9l and the operation of the arresting mechanism 
.circuitry will now be described, it being understood that 
the Switch' 9{} is now closed and Switch 9# is open. The 
limit Switches 6Ö and 66 are in the positions which they 
Occupy initially before the operator depresses the treadle 
2d to Set the ram 13 of the press brake in motion. 

it may be stated as a preliminary to the detailed de 
Scription of Operation that the spring 41 will cause the 
ball 38 to be moved into groove 39 when the ball and 
grooWe are in registry but is not of Sufficient force to 
hold ball 38 in groove 39 against the tensile force in the 
treadle rod Which is required to move the clutch mech 
anism to engaged position and hold the same in such 
position. The additional force against bail 38 applied 
when Solenoid 43 is energized and is holding armature 56} 
in its left-hand position (the position illustrated in FIG. 
2) is Sufficient to retain bail 38 in groove 39 even as against 
the tensile force required for mowing the clutch to en 
gaged position and for hoiding the same in such position 
through the treadle rod 26, 27. 
At the beginning of a cycle of operation the ram limit 

SWitch 6t} is in the position illustrated and accordingly 
winding $1 is energized and contacts 71 are accordingly 
closed and Solenoid 43 is energized to securely hold ball 
38 groove 39 whereby the lower and upper treadle rod 
sectionS 26 and 27 mowe in unison. At this time the 
treadle limit Switch 66 is closed but the circuit thereof 
is open at the contact 85. 
The operator now depresses the treadle which engages 

the clutch and Shaft 16 rotates to move ram i3 down 
wardly : under full power until the lower end of block 
61 engages the operator of limit switch 6{} to reverse the 
Same. Block 6 will usually be adjustably set so that 
this reverSal of Switch 6{} occurs just as the punch 15 
meets the workpieces but preferably before any substan 
tial bending takes place. Other critical ram arresting 
points may be selected if and as desired. 
Upon reverSal of ram limit Switch 6{}, winding 81 is 

deenergized and winding 82 is energized. The deemergiza 
tion of winding 8l causes contact 7 to open and sole 
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noid 43 becomes deemergized. This remowal of the addi 
tional holding force against ball 38 causes the Same to 
be unseated due to the terasion in treadle rod 26, 27 
and upper treadle rod section 27 mowes upwardly under 
the force of coil spring 30 and the spring means in the 
clutch which normally biases the same to disengaged 
position. While the reversal of ram limit Switch 60 at 
this mid point in the descent of the ram energizeS wind 
ing 82 and thus closes contacts 85 in parallel conductor 
76, it has no immediate effect on solenoid '43 since the 
treadle 21 is depressed and consequently treadle limit 
switch (66 is now open. 
With the ram now stopped at the point determined by 

the position of adjustment of block 61 the operator can 
shift his hands or check the position of the work sheet 
or make such other preparations as may be required Or 
desirable prior to continuing the downward mowement 
of the ram and performing the actual bending operation. 
To complete the down stroke of the ram it is necessary 

for the operator to release the treadle 21 whereupon the 
plunger 36 moves upwardly in cylinder 35 until ball 38 
again moves into groove 39 and when the treadle reaches 
its fully raised position bell crank 22 closes treadle limit 
gwitch ..66. 
At this point armature 56 of solenoid 43 is in the left 

hand or *in? position with respect to the solenoid winding, 
and winding 43 is then energized by closure of the parallel 
conductor circuit 76 through treadle limit Switch 66, thus 
energizing winding 86 and closing contacts 72 to reener 
gized solenoid winding 43. 
At the same time the energization of Winding 86 closes 

the shunt contacts 88 around treadle limit Switch 66 to 
establish a holding circuit so that the operator may now 
depress the treadle 21 a second time to complete the bend 
ing and return operation of the ram, contacts 88 continu 
ing the energization of winding 86 even through treadle 
limit switch 66 opens during the first part of the second 
depression of treadle 2i. 
As the ram mowes upwardly block 6 moves aWay from 

the operator of limit switch 60 which again reverses to 
the position illustrated in the wiring diagram thus ener 
gizing winding 81 to close contacts 71 and maintain en 
ergization of solenoid l43 even though the reversal of ram 
limit Switch 60 deemergizes winding 82 and causes con 
tacts 85 to open, thus deenergizing Winding 86 and open 
ing contacts 72 and 88. 
The disconnecting action as between lower and upper 

treadle rod sections 26, and 27 which occurs automati 
cally upon deenergization of solenoid 43 by operation of 
ram limit switch 6{}, may further be utilized to prowide 
a load limit safety feature So that the clutch for drive 
shaft 16 is automatically disconnected when a given load 
is exceeded. ?A simple means of obtaining a load indica 
tion is by the degree of Vertical stretch of the frame of 
the press brake. 

Referring to FiG. 1, the numeral 95 indicates a vertical 
rod which is fixed at its lower end to the side frame 10 
of the press brake as at 96 and is slidably mounted at its 
upper end by means of a bearing 97 fixed to the upper 
portion of the press brake side frame 1{}. 
A limit switch 98 is disposed above the upper end of 

rod 97 in Such position that it is normally maintained 
closed by rod 97. When excessiWe frame Stretch causes 
limit switch 98 to move upwardly with respect to the 
upper end of rod 95, the operating button of the limit 
switch is released and Switch 98 opens. As shown in FIG. 
3, the maximum load limit 98 is directly in series with 
solenoid 43 and thus arrests ram 13 in the Same manner 
as when block 61 engages ram limit switch 6{}. Load 
limit switch 98 will automatically close whenever exces 
sive strain is removed from the press brake side frame. 
We claim: 
1. In a power operated press brake having a ram and 

power means for reciprocating said ram to effect work 
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6 
ing and return strokes, a manually operable member and a 
control member for rendering said power means selective 
ly operable and inoperable, each of said members having 
off and on positions and each being resiliently biased to 
off position, yieldable means normally connecting said 
members for joint mowement between off and on posi 
tions but releasable under the force normally required to 
move said control member to on position and hold the 
same thereat, electromagnetic means and a circuit therefor 
normally energized to prevent release of Said members, 
limit switch means actuatable by said ram at a predeter 
mined point in its working stroke to open said circuit 
whereby said yieldable connection releases and said con 
trol member returns to off position, and alternative circuit 
means for said electromagnetic meanS energizable by re 
turn of said manual member to off position, whereby re 
turn of said manual member to off position establishes re 
connection of said members and energization of said elec 
tromagnetic means whereby Subsequent mowement of said 
manual member to on position moweS said control mem 
ber to on position to complete a working stroke. 

2. In a power operated machine having reciprocating 
means and power means for mowing Said reciprocating 
means to effect forward and return strokes, a manually 
operable member and a control member for rendering 
said power means selectively operable and inoperable, 
each of said members having off and on positions and each 
being resiliently biased to off position, yieldable means 
normally connecting said members for joint movement 
between off and on positions but releasable under the 
force normally required to mowe said control member to 
on position and hold the same thereat, electromagnetic 
means and a circuit therefor normally energized to pre 
vent release of said members, limit Switch means actuable 
at a predetermined point in the forward stroke of said 
reciprocable means to open Said circuit whereby said 
yieldable connection releases and said control member re 
turns to off position, and alternative circuit means for 
said electromagnetic means energizable by return of said 
manual member to off position, whereby return of said 
manual member to off position establishes reconnection of 
said members and energization of said electromagnetic 
means whereby Subsequent mowement of said manual 
member to on position mowes said control member to on 
position to complete a working cycle. 

3. In a power operated press brake hawing a ram and 
power means for reciprocating said ram to effect working 
and return strokes, a manually operable member and a 
control member for rendering said power means selec 
tively operable and inoperable, each of said members hav 
ing off and on positions and each being resiliently biased 
to off position, clutch meanS normally connecting said 
members for joint movement between off and on positions 
but releasable automatically under a force less than that 
required to move said control member to on position and 
hold the same thereat, electromagnetic means adapted 
when energized to prevent release of said clutch means 
and a circut therefor, limit switch means actuable by said 
ram at a predetermined point in its working stroke to 
open Said circuit whereby said clutch means releases and 
said control member returns to off position, and alterna 
tive circuit means for Said electromagnetic means energiz 
able by return of said manual member to off position, 
whereby return of said manual member to off position 
establishes reconnection of said members by said clutch 
means and energization of said electromagnetic means 
whereby subsequent mowement of said manual member to 
on position moves said control member to on position to 
complete a working stroke. 

4. In a power operated machine having reciprocating 
means and power means for mowing said reciprocating 
means to effect forward and return strokes, a manually 
operable member and a control member for rendering 
said power means selectively operable and inoperable, 
each of said members having off and on positions and 
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each being resiliently biased to off position, clutch means 
normally connecting said members for joint movement 
between off and on positions but releasable.automatically 
under a force less than that required to mowe said control 
member to on position and hold the same thereat, electro 
magnetic meanS adapted when energized to prevent re 
lease of said clutch means and a circuit therefor, limit 
Switch meanS actuable at a predetermined point .. in the 
working stroke of said reciprocating means to open said 
circuit whereby said clutch means releases and said con 
trol member returns to off position, and alternative cir 
cuit means for Said electromagnetic means energizable by 
return of said manual member to. off position, whereby 
return of said manual member to off position establishes 
reconnection of Said members by said clutch means and 
energization of Said electromagnetic means whereby sub 
Sequent movement of Said manual member to on position 
moves Said control member to on. position to complete a 
working cycle. 

5. In a power operated press brake having a ram and 
power means for reciprocating said ram to effect working 
and return strokes, a manually operable member and a 
control member for rendering Said power means selective 
|ly Operable and inoperable, each of said members having 
off and on positions and said control member being 
resiliently biased to off position, means normally con 
necting said members for joint movement between off and 
On positions but releasable under the force normally re 
quired to move said control member to on position and 
hold the Same thereat, electromagnetic means normally 
energized to prevent release of said members, means actu 
atable by said ram at a predetermined point in its working 
Stroke to deemergize said electromagnet whereby said 
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connection releases and said control member returns to 
off position, and actuable by return of said manual mem 
ber to off position and subsequent mowement to on posi 
tion and adapted to establish reconnection of said mem 
bers and mowement of said control member to on position 
to complete a Working stroke. 

6. In a power operated machine having reciprocating 
means and power means for mowing the same to effect 
forward and return Working cycles, a manually operable 
member and a control member for rendering said power 
means selectively operable and inoperable, each of said 
rnembers hawing off and on positions and said control 
member being resiliently biased to off position, means 
normally connecting said members for joint mowement 
between off and on positions but releasable under the 
force normally required to move said control member 
to on position and hold the Same thereat, electromagnetic 
means normally energized to prevent release of said mem 
bers, means actuable at a predetermined point in the cycle 
of Said reciprocating means to deenergize said electro 
magnet whereby said connection releases and said control 
member returns to off position, and means actuable by re 
turn of said manual member to off position and subse 
quent mowerment to on position and adapted to establish 
reconnection of said members and movement of said con 
trol member to ora position to complete a working cycle. 
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