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PRESS AND THE KE 

Victor W. Peterson and Otto J. Maha, Chicago, 
Ill., assignors to Hanniin Manufacturing Co., 
Chicago, Ill., a corporation of Illinois 

Original application October 22, 1937, Serial No. 
170,407, now Patent No. 2,308,72, dated Jant 
ary 19, 1943. Divided and this application Jan 
uary 26, 1942, Serial No. 428,252 

(CI. 60-97) 
tool quickly on the work. Thereafter intensified 

4 Claims. 
This invention relates to riveting and other 

presses, among other objects aims to provide 
improved control means for multiple press units. 
The invention may be readily understood by 

One illustrative apparatus embodying the inven 
tion and shown in the accompanying drawings. 

. In said drawings: 
Fig. 1 is a view in the form of a diagrammatic 

Section illustrating the apparatus; 
Fig. 2 is an elevation, partly in section, of a 

shuttle Valve and its operating mechanism; 
Fig. 3 is a transverse section taken on the 

plane, 3-3 of Fig. 2; 
Fig. 4 is a plan section taken on the plane 

4-4 of Fig. 2; and 
Fig. 5 is a diagram illustrating certain elec 

trical control circuits. - 
This application is a division of our co-pending 

application Serial No. 170,407, since issued as 
Patent. No. 2,308,712, wherein an improved unit 
for supplying power to a press is disclosed and 
claimed. The present application relates to the 
control of multiple press units. Where a plu 
rality of press units are operated successively, 
that is, not simultaneously, from a single power 
unit, it is important that operation of idle press 
units be prevented without, however, interfering 
with or delaying the operation of a given press 
unit when its use is needed. This prevents injury 
of Workmen and waste of power. 
One form of power unit, that disclosed in the 

aforesaid co-pending application, is diagram 
matically illustrated in Fig. 1 and will first be 
briefly described. An earlier form of said power 
unit is disclosed in our Patent No. 2,241,645. 
For a more complete description of the structure 
and Operation of said unit reference is made to 
Said patent and said co-pending application. 
The power unit is here shown operating a 

riveting press ?a, but it will be understood that 
the press unit may be a punch or other instru 
mentality connected either by flexible or rigid 
lines with the power unit. The illustrative rivet 
ing press comprises an operating piston f l cylin 
der 2, and a riveting tool or plunger 3. The 
riveter is connected to the power unit 4 through 
flexible lines 5 and 6, the former transmitting 
fluid for the advance or power stroke and the 
latter for the return stroke. 
To Secure rapid advance of the tool or plunger 

into operative engagement with the work, fluid 
is Supplied to the head end of the cylinder in 
large volumes at relatively low pressures up to 
approximately one thousand (1000) pounds per 
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pressures up to about five thousand (5000) 
pounds per square inch are applied to complete 
the Operation. 
The primary fluid pressure is supplied in this 

instance by rotary vane pump IT driven by an 
electric motor 8... The pump inlet is immersed 
in a reservoir of oil in the case 9 of the appa 
ratus, the oil entering the pump through inlet 
pipe 20 and being discharged therefrom through 
pipe 2. Except for periods when the pressure is 
actually in operation, fiuid delivered by the pump 
is short circuited or returned to the reservoir at 
practically zero pressure, the motor operating at 
practically no load. - 
For the final or high pressure operation, the 

fluid pressure delivered to the work cylinder is 
intensified by an intensifier 23 represented by 
small and large pistons 24 and 25, the pump 
supplying pressure through pipe 26 to the face 
of the large piston 24 which has four to five times 
the area of the small piston. The volume of the 
high pressure intensifier cylinder 27 is made 
sufficient not only to complete the work stroke 
of the press, but to compensate for the stretch 
ing or expansion of the apparatus and hose lines 
under the very high pressure which is developed. 
The return stroke of the work piston is con 

trolled by pressure-responsive device 28 (Fig. 1) 
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which operates to direct the pump pressure 
through pipe 29 and return line 6 to the oppo 
site or return face of the workpiston and to open 
the head end of the cylinder 2 and the inten 
sifier to discharge. The return stroke is under 

5 control of a pressure-responsive device 30 which 
operates when a predetermined pump pressure 
is reached to effect neutralization of the system 
by connecting both the pump and the return line 
29 with discharge, thereby dropping the pump 
pressure to substantially zero and relieving the 
load on the motor. - 
The pump is connected through pipe 2 and 

passage 3 in valve block 32 with a main or pri 
mary valve 33, which controls the forward and 
return stroke of the piston and terminates move 
rinent of the piston at any point in the cycle. In 
this instance, the valve comprises a double spool 
or piston valve controlling passages 34 and 35 
leading to exhaust, a passage 36 leading to the 
power Side of the work cylinder, and the passage 
37 leading to the return side of the work piston. 
Valve 33 is illustrated in full lines in its neutral 
or short circuited position, in dotted lines 39 in 
its lower position wherein the pump is connected 

Square inch. These are sufficient to close the 55 with the passage 36, and in dotted lines 49 



2 
in its upper position wherein the pump is con 
nected to the reverse passage 37, the passage 36 
being connected to discharge through paSSage 34. 

If it be desired for any reason, the forward 
stroke of the work piston may be arrested and 
reversed at any time. This operation is effected 
by relatively shifting the fulcrum points of the 
floating lever 46 which connects the primary 
valve stem 47 with the solenoid armature 48. 
The Solenoid is energized by a control Switch 
such as a push button 50 at the end of the op 
erating handle 5 on the riveter. The lines 52 
lead from the push button to a relay for con 
trolling the Solenoid 45. When armature 48 is 
actuated, lever 46 operates through its fulcrum 
53 to depress the primary valve to position 39. 
To effect movement of the Valve to reverse posi 
tion (i. e., position 4) the returning Spring 54 
is automatically pre-compressed to a degree 
greater than that for holding it in the neutral 
position illustrated in full lines in Fig. 1 by means 
in the form of a Cocking pin 55. The latter is 
elevated by secondary lever 56 connected with 
both Valve stem and the cocking pin and full 
crumed at an intermediate point 57. The lever 
is notched at 58 to provide a seat for the fulcrum 
so that the lever may be elevated clear of the 
fulcrum upon the upward movement of the pri 
mary Valve to reverse position. The cocking pin 
is held in its cocked or its Spring-compressing po 
stion by a latch 59 controlled by the pressure-re 
sponsive device 38 which is actuated upon a pre 
determined back pressure to permit the latch 
and withdraw the cocking pin to return to its 
unlatched position (that in Fig. 1) to restore the 
pin 55 to the normal condition necessary for a 
return of the primary valve to neutral position 
at the end of the cycle of operations. Cocking 
pin 55 carries an arm 6t upon which the end of 
the spring 54 seats. and by which the spring is 
additionally pre-compressed upon elevation of 
the cocking pin. The latter is returned to its un 
cocked position by spring 6t. 
The pressure-responsive device 3 comprises 

a plunger 62, connected through passage 63 with 
the return pressure line 3, which is held down 
by a pre-loaded spring 64 until a predetermined 
back pressure has been reached. The loading of 
spring 64 may be adjusted by key 65 or in any 
other appropriate manner. Latch 59 is pressed 
toward the cocking pin by Spring 66 and is with 
drawn therefrom upon actuation of pressure-re 
sponsive device 38 by the can surface 6 which 
engages the opposite end of latch 59. 

If solenoid 45 be deenergized at any point in 
the forward stroke of the Work piston, spring 
54 (having been additionally loaded by the cock 
ing pin) Will elevate the primary valve to its re 
turn position 40 (lifting lever 56 clear of its full 
crun 5). Such return position is maintained 
until either the solenoid be reenergized or until 
the cocking pin be released. 

Control of the operation of the intensifier is 
effected by pressure-responsive valve which 
connects pump pressure with the intensifier pas 
Sage 26 and which is exposed to pump pressure 
from passage 7 f, whose orifice registers with a 
small bore 72 inside the valve. The lower por 
tion of the bore is closed by pin 73. The intensi 
fier valve is controlled by a pre-loaded spring 
74 to which pressure is communicated by an in 
tervening plunger 75 which acts on the fluid con 
fined in valve chamber 7 S. Raising of valve TO 
at a predetermined pressure connects passages 
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36 and 25 by means of passage 77 around the 
Valve. At the same time the lower end 78 of 
the valve cuts off discharge passage 9. As the 
intensifier operates the end 8 of the plunger 
24 cuts off passage 82 connected with the pas 
sage 36 by the annular passage 83 around the 
intensifier valve. To prevent chattering of the 
intensifier valve, the fluid displaced from cham 

- ber 6 passes through valve 85 (controlled by pre 
l0 

20 

25 

30 

35 

40 

50 

55 

60 

65 

70 

5 

loaded Spring 4) through pipe 86 to discharge. 
The intensifier Valve, therefore, cannot be re 
turned to initial position upon the drop in pump 
preSSure which ensues upon initial operation of 
the intensifier. The loading on spring 74 is ad 
justed by Screw plug 8. 
The return cycle commences when the intensi 

fier pressure communicated through line 9 to 
plunger 92 is great enough to compress spring 93 
and withdraw latch 96 to release fulcrum pin 95 
and to permit shifting of the primary valve to 
reverse position. In the latter position pump 
preSSure is delivered through lines 63 and 86 
past check Valve 88 to return the intensifier valve 
to initial position. Latch 96 is pressed toward 
the fulcrum pin by spring of and when it en 
gages the shoulder 99 serves to hold the fulcrum 
pin in lowered position. 

Resistance to further movement of the work 
piston at the end of the return stroke causes 
a rise in pump pressure to a predetermined level 
Sufficient to raise plunger 62 and release the 
cocking pin 55, thereby allowing the primary 
valve to return to neutral position. On release 
of the push button by the operator, solenoid 45 
is de-energized thereby allowing the fulcrum pin 
to return to its lower position where it is held 
by latch, 96, plunger 92 having in the meanwhile 
been lowered by the fall of the pressure in the 
intensifier cylinder. A new cycle may be started 
at any point in the return stroke of the work pis 
ton Simply by pressing the push button 5. 
A Safety valve fo3 protects the pump against 

excessive pump pressure by opening the line to 
discharge through passages O4 and G5 if the 
pump pressure rises to a value sufficiently to com 
press the pre-loaded spring O6. To prevent de 
Velopment of excessive back pressure and exces 
Sive oil velocity, the intensifier cylinder 23 is pro 
Vided with a substantially large port 107 con 
trolled by a dump valve fo8 in the form of a spool 
valve io9, to allow direct discharge of the sub 
stantial volume of oil in cylinder 23 without the 
necessity for returning through line 26 whence it 
came. The dump valve is opened by the develip 
ment of pressure in return line 37 to which the 
valve cylinder f2 is connected by line . Oil 
passes easily and at relatively low velocities 
through port fel, valve C8 and discharge Open 
ing 3. The dump valve is returned to closed 
position as Soon as pressure for the forward 
stroke of the Work piston develops in line 36 with 
Which the valve cylinder is connected through 
line f4. 
More than one press unit may be operated 

from a single power unit provided the preSS units 
Operate either simultaneously or successively, 
For example, a single operator may require two 
or more riveting yokes, one yoke being Specially 
designed to reach rivets which cannot be set by 
a standard yoke. Since only one riveter is Op 
erated at a time, a single power unit may be 
employed in conjunction with a control device 
Which connects the power unit with the riveter 
about to be used and prevents the accidental or 
deliberate operation of any other riveter.com. 



-2,348,439 
nected to the same unit, while the first-named 
riveter is thus connected. The apparatus is here 
shown provided with such a controlling device 
Which may advantageously be in the form of a 
shuttle valve 3 (see Figs. 1 to 4) which oper 
ates to connect the pressure fluid delivered from 
the unit through the pipe 6 with the unit in 
Se.. " 
As shown in Fig. 4, the high pressure lines? 

and 8 from the respective work cylinders com 
municate with the shuttle valve cylinder 9 
through ports 2 and f 22. The shuttle valve is 
in the present instance in the form of a bal 
‘anced spool Valve which is adapted to connect 
the pressure fluid delivered through port. 23 with 
either port. 2 ... or 22 depending upon the po 
sition of the shuttle valve. ... The return lines 24 
and 25 from the respective work cylinders are 
connected through passages 26 and 27 in the 
shuttle valve block with the return line 29. In 
asmuch as the high pressure line is under selec 
tive control, it is unnecessary to control the re 
turn lines. They may be in communication at 
all times with return line 29. When pressure de 
Velops in the latter line, it simply is applied as 
static pressure to any inactive work cylinder. A 
drain pipe 28 is connected with ports 29 in the 
shuttle valve cylinder at points beyond the shut 
tle Valve to drain away any fluid which may leak 
past the ends of the shuttle valve and return the 
same to reservoir 9. 
The shuttle Valve is in this instance operated 

by Solenoids 3 and 32 connected, as presently 
explained, in circuits controlled by the control 
switches on the respective press units. The sole 
noid arnatures or cores operate the shuttle valve 
yokes 33 connected with the projecting shuttle 
valve rods 34. Energization of one solenoid 
shifts the Valve to one position where it remains 
until the first Solenoid is deemergized and the 
other is energized to reverse the position of the 
valve. Mere energization of the other Solenoid is 
not sufficient to effect shifting since its initial 
power, because of the greater magnetic air gap, 
is not great enough to overcoine that of the first 
Solenoid which, in its closed position. Wherein the 
magnetic air gap is relatively small, develops Sub 
stantially more power than the other develops in 
its open position. In the present arrangement 
the energization of the main solenoid 45 is made 
impossible until the shuttle valve has been shift 
ed to one operative position. A circuit through 
the main solenoid 35 cannot be closed While the 
shuttle valve is in intermediate position. For this 
purpose the control mechanism is provided with 
a switch 35 advantageously in the form of a 
double pole switch of conventional design which 
in both its upper and lower positions closes a cir 
cuit through the main solenoid 45. The afore 
said switch is here shown operated by a cam 36 
carried by yoke 33 (see Fig. 2) which in one po 
sition depresses the switch plunger 37 to close 
one pair of contacts 39 and in the extreme po 
sition allows the aforesaid plunger to rise to Con 
nect the other pair of contacts 38. The Switch 
spring 4 is arranged to press the plunger 3 
upwardly when cam 35 clears the plunger roller 
42. 
Fig. 5 illustrates one appropriate circuit ar 

rangement. Freferably a transformer 43 is em 
ployed to step down the voltage of supply lines 
44 to impose only a relatively low Voltage on the 

lines leading to the push button switches 50 on 
the respective press units (in this instance des 
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switches (45 and 46 controlled by the low volt 
age circuits are employed to deliver normal line 
voltage to the operating solenoids. Thus when 
the circuit is closed in #2 press unit, the relay 
coil 4 controlling relay contactor 45 is ener 
gized, thereby closing the circuit through shuttle 
Valve solenoid 3 shifting the solenoid to the 
position illustrated in Fig. 2 and closing the cir 
cuit through the power operating solenoid 45. 
It will be noted that the operating solenoid 45 is 
in Circuit both. With the Switch 35 and With the 
respective relays 85 and 46 and requires the 
closing of Switch 35 and one of the relays in or 
der to establish a circuit which would energize 
the operating Solenoid 45. Thus if the push but 
ton circuit be opened at any time during the cycle 
of operation, its relay switch 45 would open, 
thereby, de-energizing solenoid 65 and making 
possible the same control of the press piston as 
above described in connection with the operation 
Of a Single press unit. 
Upon de-energization of one shuttle valve sole 

noid, the other may be energized to shift the 
valve to connect its press with the power unit. 
Accidental Operation of any idle press is im 
possible. 
More than two press units may be operated 

by a single power unit by duplicating the shuttle 
valve and its controlling apparatus, that is, by 
connecting other shuttle valves with the high 
pressure outlets 7 and 8 leading from the 
preceding shuttle valve and connecting a pair 
of press units to each of the former shuttle 
Valves. 

Obviously the invention is not limited to the 
details of the illustrative construction since these 
may be variously modified. Moreover it is not in 
dispensable that all features be used conjointly 
Since Various features may be used to advan 
tage in different combinations and sub-combi 
nations. 
Having described our invention, we claim: 
1. In apparatus of the character describec, 

the combination of a plurality of fluid operated 
presses adapted to be selectively separately oper 
ated, a single power unit for supplying fluid pres 
Sure to each of said presses, fluid lines leading 
from Said power unit to each of said presses, con 
trol mechanism for selectively connecting said 
power unit with a single selected press and for 
disconnecting said power unit from all other 
preSSes, a plurality of Control devices one aSSoci 
ated with each of said presses for actuating the 
control mechanism to connect the power unit 
With the press whose control device is operated 
and to disconnect said power unit from all other 
preSSes as aforesaid. 

2. In apparatus of the character described, the 
combination of a plurality of fluid operated 
presses adapted to be selectively separately oper 
ated, a single power unit for supplying fluid pres 
Sure to each of said presses, fluid lines leading 
from said power unit to each of said presses, con 
trol mechanism for selectively connecting said 
power unit with a single selected press and for 
disconnecting said power unit from all other 
presses, a plurality of control devices one associ 
ated with each of said presses for actuating the 
control mechanism to connect the power unit 
With the press Whose control device is operated 
and to disconnect said power unit from all other 
presses as aforesaid, said control mechanism 
having means for rendering the control devices 
on said other presses ineffective during the work 

ignated #1 and #2), and double pole relay 75 stroke of the selected press. 



4. 
3. In apparatus of the character described, the 

combination of a plurality of fluid operated 
presses adapted to be selectively separately oper 
ated, a Single power unit for supplying fluid pres 
Sure to each of said presses, and including a pump 
and main valve normally in neutral position to 
permit said pump to idle, fluid lines leading from 
said power unit to each of Said presses, Selector 
means for connecting said power unit with One of 
said presses and for Simultaneously disconnect 
ing it from all other presses, a plurality of con 
trol devices one associated with each of said 
presses for actuating said main valve and said 
selector means to direct pressure fluid to the 
press whose control device was actuated and to 
cut of supply from all other presses, and means 
associated with said control devices for render 
ing the control devices on all said other presses 
ineffective during the work stroke of the Selected 
preSS. 

4. In apparatus of the character described the 
combination of a plurality of fluid operated 

2,848,489 
presses adapted to be selectively operated and in 
cluding a pump and main valve normally in neu 
trol position to permit said pump to idle, for 
ward and return lines leading from said power 
unit to each of said presses, selector means for 
connecting said power unit with the forward 
line of the selected press and for disconnecting 
the forward lines of all other presses, the re 

5 

20 

turn lines of all other said presses being connected 
at all times with said power unit, a plurality of 
control devices one associated with each of Said 
presses for actuating said main valve and Said 
selector means to direct pressure fluid to the press 
whose control device was actuated and to cut 
of supply from all other presses, and means as 
sociated with said control devices for rendering 
the control devices on all said other presses in 
effective during the work stroke of the selected 
preSS. 

WCOR. W. PEERSON. 
OTTO. J. MAHA. 


