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This invention relates to a multiple stop device for 
press brakes and the like wherein it is desired to per— 
form on a press brake a series of bending operations 
wherein the material is to be bent to a different degree 
at each operation. 

In a press brake, the amount of bend produced in a 
single operation of the ram can be accurately determined 
by the depth to which the upper die secured to the 
ram enters into the lower die ?xed upon the bed. If 
a single piece of sheet‘metal is to receive a plurality of 
bends of different angularities, it is desirable to provide 
an arrangement in accordance with which the ram of 
the press brake would move downward different amounts 
on successive strokes. It would then also be desirable 
that the machine have automatic means whereby such 
a particular cycle of strokes could be repeated so that if 
a large number of workpieces are to be given a series 
of bends of varying degrees, the cycle which would com 
plete one workpiece could be automatically repeated 
without an adjustment for additional workpieces. 

In an operation such as has been outlined above, it 
is also desirable that compensation may be made for 
small diiferences in gauge of the pieces being worked 
upon without disturbing the relationship between the 
various depths of stroke. 

It is also highly desirable that the apparatus be capable 
of setting to repeat a cycle of any desired number of 
strokes and to indicate at any time which stroke of 
the cycle will be carried out on the next operation 
of the machine. 7 

It is also desirable that for one reason or another the 
operator be able to cause the machine to skip a par 
ticular stroke in a cycle. 

Accordingly, it is the general object of the present 
invention to provide apparatus in a press brake and 
the like which will accomplish the various desired fea 
tures generally described above. It is another object 
‘to provide apparatus which is relatively simple and which 
may be installed on an existing machine or built into 
a new machine. 

These and other objects of the invention which will 
be described in more detail hereinafter or which will 
be apparent to one skilled in the art upon reading the 
speci?cations, we accomplish by that certain construction 
and arrangement of parts of which we shall now de 
scribe an exemplary embodiment. 
Reference is made to the drawings forming a part 

hereof and in which: 7 

FIGURE 1 is a fragmentary perspective view of a 
typical press brake showing the general location of the 
apparatus of the present invention. 
FIGURE 2 is a fragmentary elevational view of the 

portion of the apparatus as seen from the near end of 
the perspective view of FIGURE 1. - 
FIGURE 3 is a fragmentary elevational view as-seen 

from the right of FIGURE 2'." 1 ‘ 

FIGURE 4 is a fragmentary wiring diagram. _ 
FIGURE 5 is a front elevational view of the control 

box. 
FIGURE 6 is a fragmentary Wiring diagram of another 

portion of the apparatus; and I 
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‘ FIGURE 7 is a general wiring diagram showing man 
ual operation. _ 

I In a copending application of Hazelton and Ostendorf, 
Serial No. 784,499 ?led January 2, 1959, and now Patent 
No.‘ 3,041,963, and copending herewith, there is dis— 
closed a stop device for press brakes and the like. It 
is one of the features of the disclosure of said application 
that a stop device is mounted to the bed of the brake 
and a limit switch is mounted on the ram so that when 
the ram descends, the limit switch abuts the stop and 
terminates the downward movement of the ram. The 
stop member is adjustable very accurately by means of 
a hand wheel, at the front of the machine having as 
sociated therewith a counter-device calibrated in thou 
sandths of an inch. In this way, the depth of move 
ment of the ram may be accurately controlled. 

According to the present invention, we mount on the 
member which constitutes the bottom stop in said copend 
ing application, a plurality of additional stop members 
which are individually capable of adjustment with re 
spect to said member. These stop members may be 
micrometer type adjustments and we mount upon the 
ram an equal number of limit switches arranged to be 
actuated respectively by contact with the various ad 
ditional stop members. In this way the additional stop 
members may be individually adjusted with great ac 
curacy with respect to the built-in stop and yet the 
built-in stop and the additional stop members may all 
be adjusted as a unit without disturbing the relationship 
between them. 
We provide for manual operation whereby the opera 

tor may select any particular one of the preset stops 
for use on any stroke of the machine and we also 
provide for cyclic operation by means of a multiwafer 
stepping device. 

Referring now in more detail to the drawings, we 
have shown in FIGURE 1 a press brake having a bed 
10 and side frames of which the near side frame is in 
dicated at 11. Each of the side frames carries ways 
upon which a ram 12 is arranged to be reciprocated. 
The ram is preferably operated by hydraulic power. 
In the copending application above referred to, and to 
which reference is made for a' fuller understanding of 
the basic stop arrangement, we secure to the bed 16 a 
plate 13 which is parallel to but independent of the side 
frame 11. On the plate 13 is mounted a gear box 
14 containing a pair of bevel gears, one of which is 
rotated by means of a shaft 15 from the front of the 
machine by rotation of a hand wheel 16. Rotation of 
the hand wheel 16 is transmitted through the gearing in 
the box 14 to a vertical shaft 17 which has a threaded 
portion engaging the stop member 18. The shaft 1% _ 
is stationary and passes through a hole in the member‘ 
18 to prevent rotation of the member 18 when the shaft 
17 is rotated, so that the movement of the member 13 
upon rotation of the shaft 17 is only upward or ‘down 
ward. , 

Within the casing element 20 at the front of the ma 
chine is an indicating device which may be calibrated in 
thousandths of an inch by means of which the stop 18 
can be very accurately adjusted. 
The ram has secured to it a member 21 which houses 

a limit switch adapted to be engaged by contact with 
the stop member 18. This limit switch is shown in FIG 
URE 3 and 22. 
According to the present invention, we secure to the 

member 18 a mounting member 23 and upon the mem 
ber 23 we mount‘ an additional number of stop elements, 
each of which is individually adjustable. Inv the ?gures 
We have illustrated three such stop members at 24, 25 
and 26. At 27, 28 and 29 we have indicated conventional 
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micrometer barrels by means of which the stop elements 
24, 25 and 25 respectively may be raised and lowered by 
very accurately measured amounts. The mircrometer 
adjustments 27, 28 and 29 will be calibrated in thousandths 
of an inch. 
We associate with the limit switch 22 additional limit 

switches 30, 31 and 32 which will move with the ram. 
These are also contained within the casing member 21. 
A spring member is associated with each of the stop mem 
bers 24, 25 and 26 as shown, so that after contact is 
made with the stop member which extends farthest up 
ward, it and other stop members can be depressed without 
damage until the lowermost stop member actuates those 
respective limit switches to stop downward movement of 
the ram. 

Other portions of the apparatus which appear in the 
?gures do not pertain to the present invention and need 
not be described. For further description of such ele~ 
ments, reference may be had to the copending application, 
Serial No. 784,499, referred to above. 

Manual operation of the device is achieved very simply 
as indicated in the diagram of FIGURE 7, wherein the 
same numbers as used in FIGURES 1 to 3 inclusive have 
been applied to the various switches. Assuming ?rst that 
the main bottom stop 13 has been adjusted for the deepest 
penetration of the dies upon movement of the ram, the 
remaining bottom stops are adjusted for other depths 
which may be required. It will be clear from FIGURE 
'7 that the operator may simply manually actuate any one 
of the four switches 22, 39, 31 or 32 to place it in oper 
ative condition to stop the ram after it has been started 
by means of the foot switch 33. 

For automatic operation, the device is, of necessity, 
more complex. in FlGURE 5 we have illustrated the 
control panel. At 34 there is indicated a switch having 
two positions, one of which is manual and the other of 
which is automatic. At 35 we have illustrated a cycle 
switch which can be placed in an indexed position to pro 
vide for a ‘cycle of two, three or four strokes. At 36 there 
is shown a pushbut-ton switch which has a purpose of 
advancing a cycle as will be described in more detail here 

. inafter; 

' The four switches 37, 33, 39 and lit) are all four posi~ 
tion switches and they select which of the limit switches 
will be ,actuated on which stroke of the cycle. At 41 
there is an indicating device which indicates which stroke 
or" the cycle will be performed next. 

In. the wiring diagram of FIGURE 4, we have again 
indicated the switches 37 to 49 each of which has posi 
tions A, B,C, and D. The cycle switch 35 is shown in 
What might be considered an exploded condition since it 
.is a four gang switch.’ The various positions of the gang 
switch 35 are indicated in FIGURE 4 at 35a, 35b, 35c 
and 35d. The indicator 41 is shown in FIGURE 6. The 
automatic operation is achieved by means of a stepping 
relay of which the coil is shown at 42. The stepping 

‘ relay has‘four decks, all of which step as a unit under 
the influence of the coil 4.2 and these decks are indicated 
at 'W, X, Y and Z. At the left hand end of FIGURE 4 
there is illustrated in conventional manner the manual 
automatic switch 34. For manual operation the contactor 
43 is closed as indicated by the star under the letter M 
and for ‘automatic operation the contactor 44 is closed 
as indicatedby the star under the letter A. 
The operation of a stepping relay is not a part of this 

invention and is well known so that a detailed descrip 
tion thereof is thought to be unnecessary. Because there 
are in the illustnated embodiment a maximum of four 
strokes in the cycle and because the particular stepping 
relay we had available. had 11 steps, it will be observed 
that steps 5 through 11 are shorted out by means of the 
conductor 45. Similarly, in deck X connections for posi— 
tions 5 to Hare shorted out. In decks W and Z this has 
not been done because as will clearly appear it is un 
necessary to the functioning‘ of the apparatus. At 46 
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associated with the deck Y there is a conventional home 
contact and at 9:7 there is illustrated a jumper between 

interrupter contact 458 which is normally closed and 
a home contact which is normally open. A similar 
interrupter is shown at St? associated with deck W and 
this functions as a holding circuit during stepping and 
homing operations. The advance cycle contaclor is shown 
at 35 and ‘the contactors operated by the automatic down 
relay and which are normally closed are indicated at 51. 

it is believed that the operation of the device may now 
be understood. An automatic down relay (not a part of 
the present invention but described ‘and disclosed in said 
copending application) controls the switch Ell of FIG 
URE 4 in that when the ram reaches the top 0? its stroke 
and actuates a suitable top limit switch, an automatic 
down relay is energized and this causes the contactor El 
to open. The contactor 51 remains open during the down 
stroke of the ram but is deenergized when the bottom 
limit switch is actuated. lWhen the bottom limit switch 
is actuated the contacor 51 again closes and it is the 
closing of the contactor Ell which energizes the coil 42 
to actuate the stepping relay. Thus, when the ram 
reaches the bottom of its stroke, the stepping relay is 
energized and produces a stepping of all of decks W, X, 
Y and Z. ‘.7! hen the coil 42 is energized. the contactor d9 
closes and it remains closed until the interrupter d8 opens, 
which takes place each time the coil 42 is energized. The 
interrupter 48> recloses and the coil 42 is deencrgized. 
Assuming now that the apparatus is set up to perform 

an automatic cycle of four strokes and that these strokes 
are to be performed in the order A, B, C, D, the switch 
37 will be set for A, the switch 33 will be set for B, the 
switch 3‘) will be set for C and the switch ‘ill will be set 
for D. Stroke A will be controlled by the limit switch 
22, B by the limit switch 3%, C by the limit switch 31 and 
D by the limit switch 32. It will be clear that on the 
next stroke of the ram, the coil 452 of the stepping relay 
will cause the stepping relay to ‘advance to the number 
2 position. This will establish a circuit through deck W, 
switch at position B through the switch 3% which will 
be placed in position to be actuated by its corresponding 
bottom stop 24. 
On the next operation, the stepping relay will have 

advanced to position 3 whereupon a circuit is established 
through deck W. switch 39 at position C to place switch 
31 in the circuit. On the next step, at position 4, a cir 
cuit will be established through deck ‘W to switch ill} at the 
D position, thus placing switch 32 in operative relation to 
the circuit. 
On the next operation of the ‘relay when it advances to 

position 5, the decks X and Y are provided to provide 
it with the jumper from steps 5 through ll, whereby to 
cause the stepping relay to home and return to the one 
position so that on the next operation a circuit will he 
established through deck W, switch 37 at position A to 
place the basic limit switch 22 in the circuit. 

It will be observed that deck Z is connected to the 
visual indicator which is provided with matrices of bulbs 
to indicate visually the numerals l, 2, 3 or 4, and be 
cause these require a higher voltage, this circuit is fed 
through a transformer 52 which converts the standard 110 
volts A.C. to 220 volts. Deck Z of course is a part of 
the four deck stepping relay which has been described. 

It the switch 35 is positioned at either position number 
2 or 3 to provide with a two stroke cycle or three stroke 
cycle operation, it will be clear that the four gang 
cycle switch 35a, 35b, 35c, 35d will short out the addi 
tional steps of the stepping relay to cause it to home 
after two steps or three steps respectively. 

If the apparatus is set up, for example, to perform a 
four stroke cycle and the fourth step is indicated at 41 
to be the next stroke to be performed, if the operator 
desires to skip one or more succeeding strokes he may 
accomplish this by actuating the contactor 35 which man 
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ually performs the same function which is automatically 
performed by the contactor 51. In other words, this 
energizes the coil 42 of the stepping relay causing it 
to advance to the next step. In the particular instances 
described, this would cause the stepping relay to home 
and return to the number 1 position and the numeral 1 
would then appear at 41. 

It will ‘be clear that the limit switch 22 is the normal 
built-in bottom limit switch disclosed in the copending 
application referred to and which is adjusable from the 
front of the machine by the hand wheel 16. The 
switches 3t}, 31 and 32 are all adjustable in relation to 
each other and to the switch 22. After all of these 
switches are adjusted, they may then be moved as a unit 
by the hand wheel 16 without disturbing the relationship 
between them so that if a piece or" metal, which is, for 
example, .002 inch thicker than the previous piece, is 
to be put through the bending operations, the hand wheel 
may be adjusted to raise the members 18 and 23 by .002 
inch without disturbing the relationship between the 
switches 22, 30, 31 and 32. 
From the foregoing description, it will be seen that 

we have provided a very versatile arrangement for use 
with press brakes and the like and it will be clear that 
while we have disclosed three additional adjustable stops 
and corresponding limit switches, this is not to be con 
sidered as a limitation upon the invention. Any desired 
number of limit switches and botom stops may thus be 
provided within the limitation of the number of steps 
available on the stepping relay. It will also be clear that 
minor modi?cations of various kinds can be made with 
out in the least departing from the spirit of the invention. 
We therefore do not intend to limit ourselves otherwise 
than as set forth in the claims which follow. 
Having now fully described the invention, what we 

claim as new and desire to secure by Letters Patent is: 
1. In a press brake and the like having a bed and a 

ram reciprocable with respect to said bed; a bottom limit 
switch, ‘and a member carrying a bottom stop, ‘one of 
said switch and member being mounted on said bedv and 
the other on said ram, and‘ said member being adjustable 
to determine the point at which said bottom limit switch 
is actuated by said bottom stop to stop downward move— 
ment of said ram, a plurality of additional bottom limit 
switches mounted adjacent said ?rst mentioned limit 
switch, and a plurality vof additional bottom stops mounted 
on said member, each of said additional bottom stops 
being adjustable with respect to said member, and an 
operative electric circuit including switch means for plac~ 
ing any and all of said limit switches selectively into 
operative relation to said circuit, and means for render 
ing said selected limit switches operative in any sequence 
responsive to successive strokes of said ram to provide 
a cycle of operation wherein the downward movement 
of said ram'is stopped at di?erent points on successive 
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6 
strokes in said cycle, whereby all of said bottom stops 
may be adjusted as a unit to compensate for variations 
in thickness of the material being operated upon, without 
disturbing the settings of said stops in relation to each 
other. 

2. A structure according to claim 1, wherein means 
are provided for selecting the number of strokes ‘of said 
ram to constitute said cycle. 

3. A structure according to claim 2, wherein visual 
means are provided to indicate at any time the number 
of the stroke in said cycle which will be constiuted by 
the next stroke of said ram. 

4. The structure of claim 3, wherein means are pro 
vided for passing over any desired number of strokes in 
said cycle. 

5. A structure according to claim 1, wherein said oper 
ative electric circuit and said means comprise a number 
of selector switches equal to a maximum number of 
strokes per cycle, each of said switches having a number 
of selection positions equal to the number of said limit 
switches, a stepping relay, means for energizing said 
stepping relay at each stroke of said 1am, said stepping 
relay arranged to place said selector switches in an opera 
tive circuit one for each step in sequence, a number 
of operative circuits each including one selector switch 
and selectively any‘ of said limit switches, whereby when 
a selector switch is energized one of said limit switches 
is placed in operative relation to said circuit. 

6. A structure according to claim 5, wherein means 
are provided to cause said ‘stepping relay to “home” after 
any desired number of strokes of the ram less than the 
maximum number of strokes per cycle. 

7. A structure according to claim 6, wherein a series 
of numeral indications, one for each stroke of said maxi 
mum number of strokes per cycle are provided, and 
wherein operative connections are provided between said 
stepping relay and said series to cause one of said series 
of numeral indications to indicate after each stroke of 
said ram the number of the next stroke in said cycle. 

8. A structure according to claim 7, wherein a manually 
operated switch is provided to energize said stepping relay 
without operation of said ram, to pass over any desired 
stroke of said cycle. 
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