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This invention relates to controls for use with power 
presses and more particularly to press control circuits 
incorporating safety features to protect press operators. 
The operation of industrial presses frequently presents 

dangerous conditions wherein workmen may be severely 
injured. Many serious injuries result when an operator 
places a hand or arm in the die space of the press after 
the slide has started on its downstroke. In order to 
prevent injury it has been the practice to provide a plu 
rality of run or starting switches, the exact number de 
pending upon the number of press operators, so con 
nected that all of them must be closed before the press 
is started. These run switches are so placed that the 
operators must use both hands to actuate them, thereby 
insuring that the operator does not have a hand free to 
place inside the die space when the slide is moving 
downward. 

Inasmuch as a certain period of time is required for 
the press slide to reach the bottom of its stroke, the run 
switches must be held closed for a portion of this period. 
If any of the switches are prematurely released at a time 
when the operator can still reach inside the die space 
as the slide is moving downward, the press slide will stop 
instantly. Such a hold down feature is standard equip 
ment for single stroke operation of presses, that is, the 
operation wherein the press is brought to a complete 
stop at top dead center after having completed one full 
cycle. However, when a press is set up for continuous 
operation, that is, the operation wherein the press con 
tinues to cycle without stopping until stopped by the 
press operator, the initial stroke presents the same dan 
gers as on single stroke operation, but heretofore no 
such hold down protection has been available. 

After continuous operation, prior art top stop control 
means enables a press to finish its last cycle of operation 
and thereafter disengages the driving mechanism so that 
the slide will normally coast to a halt at top dead center. 
However, if the top stop button is pressed shortly before 
the slide reaches top center, or at top center, an immedi 
ate disengagement of the driving mechanism results and 
the inertia of the various moving parts may carry the 
slide to a stop past top dead center. While pneumatic 
counterbalances may retain the slide in such a position, 
if the air supply should fail or be improperly adjusted, 
the slide might drop, thereby creating a hazardous con 
dition for workmen near and around the press. 

It is, therefore, an object of this invention to provide 
a novel press control circuit which provides a hold down 
period on both single stroke and continuous operation, 
It is also an object of this invention to provide a novel 
press control circuit having a top stop control which will 
positively stop the press slide at top dead center regard 
less of the point in the press cycle at which such control 
is actuated. It is a further object of the invention to 
provide a press control circuit which provides the above 
and other objects together with standard press operations 
with improved performance and simplicity. 

Still further objects and advantages will become ap 
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parent to those skilled in the art upon reading the follow 
ing detailed description in conjunction with the accom 
panying drawings in which the present invention is 
disclosed by way of illustration only, and such advantages 
may be resorted to without departing from the scope of 
the invention which is intended to be limited only by 
the appended claims. 

In the drawings: 
Figure 1 is a schematic wiring diagram of a press 

control circuit incorporating the present invention; and 
Figure 2 is a timing diagram showing preferred set 

tings of the press rotary limit switches shown in Figure 1. 
Referring now to Figure 1 in greater detail, a press 1 

is shown having a crankshaft 2 driven by motor 3 
through drive pinion 4 and flywheel bull gear 5. A 
brake 6 is mounted on one end of crankshaft 2, and a 
solenoid operated clutch 7 is mounted on the opposite 
end of crankshaft 2 to disengage flywheel bull gear 5 
from the crank-shaft, all of which is standard practice. 
A camshaft 8 is driven by chain and spocket means 9 
from crankshaft 2, the purpose of which will be de 
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veloped as the description of the invention progresses. 
In the control circuit shown in Figure 1, in associa 

tion with the press 1, power is supplied to this circuit 
from power lines 10 and 12 through the primary 13 of 
a transformer 14. Supply lines 16 and 18 are connected 
to the secondary 20 of transformer 14, which furnishes 
power to the rest of the circuit. A group of relays 22, 
24, 26, 28, and 30 each has one side connected to supply 
line 16 which is grounded and has its other side con 
nected through appropriate control switches, relay con 
tacts, and limit switches to the other Supply line 18, as 
explained more fully hereinafter. - 

Also connected between line 16 and 18 in the clutch 
operating valve solenoid 32 which actuates a press 
clutch, such as a standard air operated clutch and brake 
unit in common usage on presses. Clutch operating 
solenoid 32 is isolated from lines 16 and 18 by normal 
ly open contacts 22a and 22b of relay 22. Although 
one contact is sufficient to operate solenoid 32, as a 
safety measure two contacts are used, one to each line, 
for positive de-energization of solenoid 32 if either 
contact should fail to open. A normally closed emer 
gency stop switch 34 and a selector switch 36 are placed 
in line 18. 
For the intended purpose of explaining the remain 

ing portion of the circuit in the clearest and most 
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straight-forward manner, the following discussion is di 
rected toward a detailed description of its structure 
taken in conjunction with its function and operation. 
In accord with the usual terminology, the reference to 
relay contacts as being either normally closed or nor 
mally open refers to the position of the contacts when 
the relay operating them is deemergized, and they are 
so shown in Figure 1. Switches 36, 38, 40, 42, 44, and 
58 have been termed selector switches because it is 
through their operation that the circuit is connected for 
either single stroke, continuous, or jog operation. While 
no mechanical interconnection between these switches 
has been shown, it is to be understood that such Switches 
in common practice are ganged to gether so that a 
single control can select the desired method of press 
operation. It is of course possible, as shown in Figure 
1, to separately select and operate each Switch manual 
ly. For single stroke operation only selector switches 
36, 38 and 40 are closed, while for continuous oper 
ation switches 36, 42 and 44 are closed, and for jog 
operation only switch 58 is closed. Switches 50, 52, 
54 and 56 are timing switches such as rotary limit 
switches and are opened and closed in response to the 
position of the press, crank shaft. These rotary limit 
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switches serve to synchronize the operation of the press 
circuit with the cyclic operation of the press. 
When the press is to be set for single stroke opera 

tion, as aforesaid, selector switches 36, 38, and 40 are 
closed. Selector switch 36 maintains continuity in line 
18, selector switch 38 shunts out normally open con 
tact 24b of relay 24, and selector switch 49 connects 
rotary limit switch 56 to relay 28 through normally 
open contact 28b. From Figure 2 it will be seen that 
at the beginning of a cycle, with the press at top dead 
center, limit switches 50 and 52 are open while limit 
switches 54 and 56 are closed. Since selector switch 
42 is open on single stroke operation, however, limit 
switch 54 does not affect this mode of operation. 
At the start of a cycle of operation, some of the relays 

are energized and some are de-energized, therefore it is 
perhaps best to start with the circuit in a condition where 
all the relays are deemergized. It will be seen that if 
selector Switch. 36 were to be opened, relays 24, 26, 28 
and 30 could not be energized, and since selector switch 
58 is open relay 22 is also deemergized. If selector Switch 
36 were then closed, as would be the case if the method 
of operation selector were turned from an off position 
wherein all of the selector switches are open to the single 
stroke position where switches 36, 38 and 40 are closed, 
all of the relays could be energized depending upon the 
positions of the relay contacts and the limit switches. 
Relay 24 will then be energized through the normally 
closed contact 22c of deemergized relay 22. Since se 
lector switch 44 always remains open on single stroke op 
eration, relay 24 can be energized only through con 
tact 22c and therefore relay 24 will be energized when 
ever relay 22 is deemergized and vice versa. Contacts 
46a of run switches 46 are normally closed and there 
fore relay 25 will be energized. Since normally opened 
contact 26a will then be closed and selector switch 38 
is closed, relay 28 will also be energized. After relay 
28 has been energized through contact. 26a, its own relay 
contact 28b is closed and relay 28 remains energized 
through closed selector switch 40 and closed limit switch 
56. Furthermore, since limit switches 50 and 52 are 
both open at this point, relay 30 is also deemergized. 
Thus before the start of a cycle of operation relays 22 
and 30 are deenergized while relays 24, 26 and 28 are 
energized. 
To start the press cycle of operation, the operator 

presses the run switches 46. While only two run switches 
are shown in Figure 1, as required for one man opera 
tion, it is understood that any other number of run 
switches, depending upon the number of press operators, 
could be used without affecting the operation of the cir 
cuit, such additional switches being similar to and con 
nected in series with the two switches shown. When the 
run switches 46, are depressed, the normally closed con 
tacts 46a are opened, thereby deenergizing relay 26. 
Even though this opens contacts 26a, relay 28 remains 
energized through its normally opened contact 28b, closed 
selector switch 40, and the closed rotary limit switch 56. 
The depressing of run switches 46 also closes its nor 
mally opened contacts 46b and energizes relay 22 
through normally closed contacts 26b and normally 
opened contacts 28a of energized relay 28. When re 
lay 22 is energized, it closes contacts 22a and 22b to 
energize the clutch operating solenoid 32 and start the 
press in motion. At the same time normally closed con 
tact 22c opens to deemergize relay 24. 
At this point, just after the press crankshaft has started 

to move the press slide on its downstroke, although con 
tacts 22a and 22b are closed, since neither of the rotary 
limit switches 50 or 52 is closed, the run switches 46 
must be held in closed or depressed position to maintain 
relay 22 energized through contacts 46b. If the press op 
erator were to release any or all of the run switches, relay 
22 would drop out thereby deenergizing the clutch operat 
ing solenoid 32 and consequently stopping the press. 
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4. 
Therefore the press operator must keep the run switches 
depressed until limit switch 50 closes as shown in Fig. 2. 
This provides the necessary hold down protection on single 
stroke operation. 

Limit switches 50 and 52 overlap in the closed posi 
tion to maintain relay 22 energized. As the press slide 
returns to the top of its stroke, limit switch 52 opens and 
thereby deemergizes relay 22. When relay 22 drops out, 
the clutch operating solenoid 32 is deemergized to dis 
engage the press clutch and set the press brake in the 
usual manner. The opening point of limit switch 52, 
of course, is set at a predetermined position so that 
the press will stop at top dead center. Since relay 22 will 
be energized during the time that either of the rotary 
limit Switches 50 or 52 is closed, relay 24 will then re 
main deemergized during this period of time. Thus, con 
tacts 24c are never closed while either of the limit 
Switches 50 or 52 are closed and consequently relay 30 is 
never energized during single stroke operation. 

If the press operator desires to operate the press “on 
the hop' that is, set the press control to initiate the next 
cycle before the clutch is disengaged to give, in effect, a 
continuous operation, he must depress the run switches 
46 before limit switch 52 opens so that relay 22 and 
clutch operating solenoid 32 will remain energized. How 
ever, if the run switches are depressed before limit switch 
56 closes, relay 26 will be deenergized, thereby opening 
contact 26a, and relay 28 will drop out. When relay 28 
is deenergized, its contacts 28a will then be opened and 
contacts 46b of the run switches 46 are unable to 
maintain relay 22 energized. Because contact 28b will 
then also be open, relay 28 can be reenergized only by 
releasing the run switches 46 to reclose contacts 46a, 
energize relay 26 and hence close contacts 26a and pick 
ing up relay 28, which then holds through contact 28b 
and switch 56. Therefore, for "on the hop' operation, 
the run switches 46 can not be depressed until after limit 
Switch 56 has reclosed on the upstroke. 
When it is desired to operate the press on continuous 

cycling, selector switches 36, 42 and 44 are closed while 
Selector Switches 38 and 40 remain open. In such case, 
at the start of the press cycle, relays 22 and 30 will be 
deenergized, while relays 24, 26 and 28 will be energized, 
as was the case for single stroke operation. The setting 
of the rotary limit switches 50, 52, 54 and 56 will be as 
shown in Figure 2, again remaining the same as for single 
stroke operation. It will be noted that now limit switch 
54 instead of limit switch 56 is connected through con 
tact 28b to relay 28. Since selector switch 44 is now 
closed, as long as top stop switch 62 remains unde 
pressed, relay 24 will remain energized regardless of the 
operation of relay 22. Consequently contact 24c of relay 
24 will remain closed, thereby allowing relay 30 to be 
energized through rotary limit switches 50 and 52 after 
the press cycle has started. 
When the operator depresses the run switches 46, the 

press starts in much the same manner as for single stroke 
operation. As contacts 46a open, relay 26 drops out. 
Although contacts 26a are opened, relay 28 again remains 
energized, this time through contacts 28b, selector switch 
42 and limit Switch 54. Hence relay 22 will be energized 
through contacts 28a, 26b and contacts 46b of the run 
switches 46. As soon as the press cycle has progressed 
to the point where limit switch 50 closes, relay 30 will be 
energized and relay 22 can then remain energized through 
contacts 22d, 30b and 28c. However, if the press opera 
tor Were to release the run switches before limit switch 
5ts closed, that is, before relay 30 is energized, contact 
30b would remain open and relay 22 would drop out. 
Thus on continuous operation, the same hold down pro 
tection is present on the first or initial cycle as is present 
on single stroke operation. 

Once relay 22 is energized and the operator has re 
leased run switches 46 to re-energize relay 26, relay 28 
will remain energized through contacts 24b and 26a. 
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Relay 30 will remain energized through contacts 30a and 
28c regardless of the operation of the rotary limit switches 
50 and 52. Thus the positions of rotary limit switches 50, 
52, 54, and 56 no longer influence the operation of any 
of the relays, and relay 22 will remain continuously ener. 
gized through contacts 22d, 30b and 28c. It must be 
noted that the operator must release the run switches 46 
to reclose contacts 46a and reenergize relay 26 so that 
relay 28 can remain energized through contacts 26a, 
when limit switch 54 opens near the end of the first cycle. 
If the operator were to keep the run switches 46 de 
pressed thereby leaving relay 26 deemergized and contacts 
26a opened, relay 28 would drop out when limit switch 
54 opens. This would open relay contacts 28a and 28c 
so that relay 22 would be deemergized when rotary limit 
switch 52 opens shortly thereafter. 
When a press is on continuous operation, it may be 

stopped by two methods. One of these is by depressing 
the emergency stop switch 34 which disconnects the rest 
of the control circuit including all of the relays. Since 
relay 22 is immediately deemergized regardless of the 
point in the cycle of operation at which the emergency 
stop switch 34 is depressed, contacts 22a and 22b imme 
diately open to deemergize the clutch operating sole 
noid 32, thereby disengaging the press clutch and setting 
the press brake. When the press is stopped in this 
manner, it stops at whatever position the crankshaft and 
slide were in when the emergency stop button was de 
pressed. Such a stop is necessary for safety considera 
tions, but only by chance can the press be so stopped at 
top dead center, which, as aforesaid, is necessary if work 
is to be done on the press or if it is to be left unattended. 
It is therefore necessary after stopping a press with the 
emergency stop to jog the press slide to top center posi 
tion, and this is at best a delicate and time consuming 
operation. 

For the above mentioned reasons, a top stop control is 
often provided to be used in stopping the press on con 
tinuous operations. While the press is cycling, relay 22 
remains continuously energized so that normally closed 
contacts 22c are open. When top stop switch 62 is de 
pressed, relay 24 then immediately drops out. This opens 
contacts 24c and disconnects relay 30 from the limit 
switches 50 and 52, although relay 30 remains energized 
through contacts 30a and 28c. When the crankshaft has 
rotated to the angular position where limit switch 54 
opens, since contacts 24b are now opened, this deemergizes 
relay 28. In turn, contacts 28c are opened to deemergize 
relay 30 which has remained energized through contacts 
30a and 28c. Contact 30b is now opened, so relay 22 is 
held in only through limit switches 50 and 52. When 
limit switch 52 opens, relay 22 is deemergized and the 
press stops in the same manner as at the end of a single 
stroke cycle of operation. 
The above discussion assumes that the top stop switch 

62 is depressed at some point in the cycle before limit 
switch 52 is opened. If the top stop switch 62 is de 
pressed in the portion 64 (see Figure 2) of the press cycle, 
the press will stop at once at top dead center. Since limit 
switches 50 and 52 are both open, relay 22 is held in 
through contact 28c, and since relay 28 is held in only 
through contact 24b, limit switch 54 being opened, de 
pressing top stop switch 62 energizes relay 24 to open 
contacts 24b and deemergize relay 28, which then opens 
the contacts 28c to deenergize relay 22 and stop the 
press, causing the press slide to coast slightly beyond top 
center, which is not objectionable. 

If the top stop switch 62 were depressed after limit 
switch 54 has reclosed, even though this is done before 
the crankshaft and press slide reach top dead center, the 
press will not stop until the end of the next cycle. Al 
though, when top stop switch 62 is opened, relay 24 drops 
out, relay 28 will continue to hold in through limit switch 
54 which has reclosed. Thus relay 22 can not become 
deenergized until near the end of the Subsequent cycle 
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6. 
When both limit switches 52 and 54 are opened, and 
when relay 30 is dropped as before described. 
When the circuit is set up for jogging the press, selec 

tor Switches 36, 38, 40, 42 and 44 are left open while 
Selector Switch 58 is closed. This breaks line 18 so that 
none of the relays 24, 26, 28 and 30 or any of the limit 
Switches 50, 52, 54 and 56 are operative. This leaves 
the jog switch 60 free to energize relay 22 directly from 
line 18 without interference with the rest of the circuit. 

It will be seen, therefore, that what has been described 
is a complete press control circuit adapted to provide all 
of the functions of a standard press control circuit, with 
the addition of a novel hold down period at the beginning 
of continuous operation and a novel top stop which is 
positive acting regardless of the point in the press cycle 
at which it is activated. The hold down period as 
shown by portion 66 of the press cycle (see Figure 2). 
may be varied as desired for different presses and press 
operations by changing the timing of limit switch 50, 
the same hold down period applying to both single 
stroke and continuous operation. Likewise, the instan 
taneous stop portion 64 and the braking portion 68 of the 
press cycle may be varied depending upon the time neces 
sary to stop the press at top center. Moreover, the in 
stantaneous top stop portion 64 need not be present at 
all, because relay 24 remains deenergized after the 
top stop switch 62 is released. Hence, it is the sequential 
opening first of limit switch 54 and then of limit switch 
52 which deemergizes relay 22, and limit switch 54 may 
even reclose before limit switch 52 opens without alter 
ing the functioning of the circuit, since relay 28 is not 
thereby reenergized. 
While only one embodiment of the invention has been 

herein described, it has been disclosed for purposes of 
illustration only. Other embodiments and arrangements, 
including different numbers of relays, contacts, and 
switches may occur to those skilled in the art upon read 
ing this disclosure and may be resorted to without de 
parting from the scope and spirit of the invention which 
is intended to be limited only by the appended claims. 

I claim: 
1. In a power-operated press having a crankshaft and 

a clutch adapted to engage said crankshaft, the improve 
ment in clutch control circuits adapted to selectively pro 
vide single or continuous stroke operation comprising; 
selector switch means adapted to selectively connect said 
press for single stroke or continuous stroke operation; 
manually operated run switch means; timing switch means 
operable responsive to the angular position of said crank 
shaft; a clutch actuating solenoid; first relay means 
adapted to actuate said solenoid; said selector switch 
means when set for single stroke operation, said timing 
switch means, and said manually operated run switch 
means coacting to activate said first relay means when 
said manually operated run switch means is closed, and 
to deactivate said first relay means when said manually 
operated run switch means is opened during a predeter 
mined portion of each stroke, thereby to provide a single 
stroke hold down period; second relay means adapted to 
coact with said selector switch means when set for con 
tinuous stroke operation, said manually operated run 
switch means, and said timing switch means to activate 
said first relay means; third relay means adapted to co 
act with said timing switch means, said manually op 
erated run switch means, and said second relay means 
to deactivate said first relay means upon release of said 
manually operated run switch means during a predeter 
mined portion of the first stroke of the press, said first 
portion being predetermined by the setting of said tim 
ing Switch means, thereby to provide a hold down period 
during the first stroke of continuous stroke operation; 
and fourth relay means adapted to coact with said tim 
ing means, and said manually operated run switch means 
to continuously maintain the activation of said first relay 
means after said predetermined first portion of the first 

  



2,836,155 

stroke and independent thereafter of said timing switch 
S. 

2. The apparatus set forth in claim 1, including fifth 
relay means adapted to coact with said manually op 
erated run switch means, said timing Switch means, and 
said selector switch means to deactivate said first relay 
means when said manually operated run Switch neans 
is not released after a second predetermined portion of 
a stroke of the press; top stop switch means; and top 
stop relay means adapted to coact with said timing means 
to deactivate said first relay means after said second pre 
determined portion of a stroke of the press, whereby to 
eliminate interference between said manually operated 
run switch means and said top stop Switch means. 

3. The apparatus set forth in claim 1, including top 
stop switch means, top stop relay means adapted to 
coact with said timing means to selectively deactivate 
said first relay means before and after a predetermined 
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portion of the end of a press stroke cycle whereby upon 
deactivation of said first relay means before said prede 
termined portion the press will come to stop at top dead 
center of the stroke during which the top stop switch 
is actuated, and whereby upon deactivation of said first 
relay after said predetermined portion the press will pass 
through an additional stroke cycle and thereafter come 
to rest at top dead center. 
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