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. 1 
This invention relates to fluid operable sys 

tems and, particularly, to fluid operable control 

3 Claims.“ (C, 60-52). 

Systems for use in connection with the control 
of a hydraulic motor. “ 

cludes control cylinder andpiston assemblies re 
sponsive to predetermined pressures for moving 
the pumptoward and into neutral orno delivery 
position, 

In hydraulic presses which include a recipro- G - According to the present invention a valve is. 
Cating ram, it is desirable that means be pro- provided which, in response to a predetermined 
vided for preventing the over-stroking of the travel of the reciprocating. ram, closes of the 
Said ram. This is desirable in order to prevent exhaustpassage from theram and thereby causes 
the ram from bottoming against the packing or a pressure to be built up therein. The pressure 

- other parts of the press or cylinder which are 10 is conducted to one of the aforementioned con 
not designed to support the thrust of the said trol cylinderpiston assemblies and is effective to 
ram. Also, in many instances it is necessary to move the pump to neutral. z 
provide a means to stop the ram at a predeter- § - - F 
mined point during or immediately subsequent Detailed description • 
to the working stroke thereof so as to prevent 16 Referring to the drawings in detail and, par 
the damaging of expensive blanking or forming ticulary, Figurel, thereisshowna fluid operable 
dies. • * . . . . motor means comprising a cylinder 10 having 

Hitherto it has been customary to provide reciprocably mounted therein a differential 
positive stop means such das blocks which the plunger having an advancing area 2 and a 
ram or platen engages at the aforementioned 0 retracting areä 3. ; ; ; . 
predetermined point of travel. Such an arrange- 'A source of pressure such as the pump 15 is 
ent has the disadvantage of unduly stressing provided for supplying fluid through the conduit 

the mechanical parts of the press as well as 16 and 4-way valve 17 to the conduits 8 and 19 
OVerloading the hydraulic circuit. Also consid- and thence to the areas 12 and 13 thereby to 
erable shock may be created by the sudden halt- 2 reciprocate the plunger . The pump 15 draws 
ing of the Press ram or platen against a positive - fluid from the reservoir 20 through a concluit 
and unyielding stop means such as a block. 2, while the 4-way valve - exhausts fuid 

Accordingly, it is an object of this invention through the condult 22 back to the reservoir 20. 
to provide a means for stopping a. hydraulic The valve 7 is a standard distributing valve 
motor any Predetermined position of move- 30 and is adapted, in one position, to interconnect 
ment without the use of blocks or similar positive the condults and 1s while simultaneously in 
StOp means. * terconnecting the conduits 9 and 22 whereby 

It is another object of this invention to ac- pressure fluid is delivered to the main area ? 
complish the above result without creating un- of the plunger while the retraction area 1 is 
duly high pressures within the hydraulic System 35 exhausted. The valve 7 is also adapted to ef 
associated with the hydraulic motor. fect fluid communication between the conduits 
These and other objects will become more ap- 16 and 19 while simultaneously interconnecting 

parent upon reference to the following descrip- the conduits and 22 thereby to deliver pres 
tion taken in Connection with the attached draw- sure fluid to the retraction area 13 while ex 
ings in Which: - 40 hausting the main or advancing area 2. 

Figure 1 is a diagrammatic view of a hydraulic “The conduit 1 includes a valve 25 which nor 
motor and circuit therefor provided with the ram mally permits free flow in either direction there 
halting means of this invention, and through but which is by-passed by a check valve 

Figure. 2 is a view of the pressuregenerator 2s for permitting fluid flow from the valve 17 
employed in this circuit and fitted with various 45 to the retractionarea 1 but not vice-versa, this 
controls according to this invention, and “ valve being provided for a reason which will be 

Figure 3. is a section through a spring loaded come apparent hereinafter. 
valve constructed according to this invention. The valve 25, more particularly shown in Fig 

ure 3, comprises a casing 30 having a shouldered 
General arrangement 50 axial bore therein as at 31, the shoulder forming 

According to this invention, a fluid operable a Valve seat as at 32. Reciprocably mounted in 
motor such as a vertically acting reciprocating the bore I is a valve member 33 which is adapt 
type motor is supplied with pressure fluid from ed to be moved downwardly into engagement 
a fluid source of variable delivery. The fluid with the seat 32 thereby to interrupt the fluid 
source may be directly connected to the opposite 55 connection between the portions of the conduit 
areas of the reciprocating ram thereby to re- 19 entering on opposite sides of the valve casing. 
ciprocate the same or may be connected through The Valve member 3 is rigidly attached to or 
a reversing Valve with the said ram, is integral with a rod 35 which terminates, at 
The fluid source is preferably urged toward its upper end in an enlarged portion 6 which is 

full stroke position by a yielding means and in- 60 stopped, in its upward movement by the threaded 



3 
.. plug 37. A yielding means such as the spring 
3 bears between the underside of the enlarged 
portion 36 and a portion of the casing 30 and 
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servestourge the portion 36, the rod 35 and the 
yalve member 33 into their extreme upward po 
sition thereby normally to maintain a free fluid 
flow through the Valve. * » 

Referring again to Figure 1, it will beseen that 
the rod 35 extends downwardly from the valve 25 
and has affixed thereto, nearits lower end, a col 
lar 40. Resting on the collar 40 is a spring 
which supports a second collar 42 which latter is 
slidable on the rod 35. An arm 43 is attached 
to the platen and encircles the rod 35 and isslid 
able thereover. This arrangement is such that, 
at a predetermined point of forward travel of the 
plunger , the arm 43 will engage the collar 42 
and, through the spring (, the Collar 40 and. the 
rod 35 move the valve member 33 downwardly. 
against the seat 32 and thereby effect interrup 
tion of the fluid flow through the conduit 9. 
The construction of the pump 15 is more par 

ticularly shown in Figure 2 where it will be seen 
to comprise a casing 50 within which is mounted 
a movable flow control member 5. Attached to 
the left side of the casing 50 is an adjustable 
yielding means for continuously urging the flow 
control member 5 toward maximum delivery po 
sition. The yielding means comprises a pair of 
telescoping-cylinders 52 and.53, the former being 
provided with a slot 5 and the latter with a pin 
55, these last mentioned means preventing rela 
tive rotation between the cylinders 52 and 53. A 
spring 55 is mounted within the cylinders and 
bears against one end of the cylinder 52 and the 
opposite end of the cylinder 53. A rod 56 is 
threadedly attached to the flow controlmember 
5 and extends through the center of the spring 
55 and through the end wall of the cylinder 53. 
The end of the rod 56 which extends throtgh the 
end wall of the cylinder 53 is threaded and has 
associated therewith a hand wheel 57 whichabuts. 
the outer portion of the cylinder 53. The hand 
wheel 5 is effective, when moved, to adjust the 
thrust with which the Spring ö5 urges the cylin 
der 53, rod 56 and flow control member 5i toward 
the left or maximum delivery position. 
: Attached to the opposite side of the flow con 
trol member 51 from the rod 56 is arod 60 which 
extends through the casing 50 into a pair of cylin 
ders 6, 62. Attached to the rod 60 within the 
cylinder 6 is a piston 63 and within the cylinder 
62 a piston 64. A. conduit 65 leads from the left 
end of the cylinder 62 to the discharge conduit 
16 of the pump 5 while a conduit 66 leads from 
the left end of the cylinder 6 to the conduit 19 
at. a point between the cylinder 10 and the valve 
30. It will be noted that the effective area of the 
piston 63 is larger than the effective area of the 

| piston 64 and that, therefore, a greater pressure 
is required to be introduced into the cylinder 62 
through the conduit 65 in order to shift the flow 
controlmember toward neutral against the thrust 
of the spring 55 than is required to be introduced 
into the cylinder 6l to accomplish the same result. 

Operation 
. In operation, a working or downward stroke of 
the plunger 1 is instituted by shifting the valve 
Tºto interconnect the conduits 16 and l8 and the 

conduits 19 and 22. With the Valve so shifted 
pressure fluid is delivered from the pump 15 to 
the main area 12 while the retraction area 3 is 
exhausted through the conduit 19 and valves 25 
and 7 and conduit 22 to the reservoir 20. 

4 
The plunger il, under these conditions, moves 

downwardly into work engaging position and 
thereakter performs Such, work as it is deslred to 
do. At the completion of the working stroke the 
Valve IT is shifted so as to interConnect the con 
duits 6 and 19 and the conduits 18 and 22. The 

10 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

pumpnow delivers pressure fluid through the con 
duit 19 to the retraction area 13 while the ad 
Vancing area 12 is exhausted through the conduit 
8, valve T and condult 22 to the reservoir. The 
upward movement of the press platen may be 
stopped in any desirable manner, say, by auto 
matic linkage or by manually shifting the valve 

to aneutral position. » 
If, at the completion of the working stroke, it 

is desired to maintain the press ram in engage 
ment with the work under a predetermined-pres 
sure, the piston-cylinder 64, 62 is effective to ac 
complish this by moving the pump substantially 
to neutral in response to the pressure conducted - 
thereto by conduit 65. Subsequent to this pres 
suredwell the Valve I may be shifted to institute 
the retraction Stroke. 

If, however, on the downward stroke of the 
plunger , the same advances beyond the maxi 
mum desirable point of travel, the plunger will 
be brought to a halt in the following manner: 
the Collar 40 on the rod 35 is adjusted so that 
the platen arm 43 engages the collar 42 and 
moves the same downwardly to ccmpress the 
spring 4 and thereby to close the Valve 25 when 
the aforementioned maximum point of travel has 
been attained. When the valve 25 is closed, that 
is, when the rod 35 has moved the Valve member 
33 downWardly into engagement with the Seat 32 
against the thrust of the Spring 38, the passage 
of fluid through the conduit 19 is interrupted and 
the fluid remaining in the lowerside of the cylin 
der 0 is trapped. With the fluid beneath the 
plunger trapped, further movement down 
Wardly of the said plunger is effective to create 
a pressure in the said trapped fluid which is con 
ducted, by means of the conduit 66, to the cylin 
der 6 where it acts on the piston 63 tourge the 
flow control member of the pumptoward neutral. 
It will be apparent that the pressure required to 
m0ve the pump to neutral or no delivery position 
under these circumstances is less than the pres 
sure required to move the pump to neutral When 
the ram is dwelling on the work as explained 
hereinbefore. It will also be evident that, since 
the retraction area 3 is considerably Smaller 
than the advancing area. 2, the pressure on the 
advancing area and, therefore, in the pump dis 
charge conduit Will be even Smaller than the 
pressure developed in the lower end of the cylin 
der 10. For example, if the advancing area is 
four times the area of the retraction area, and 
the piston 63 is twice the area of the piston 6, 
the pressure developed by the pump in order to 
Shift, the Same to neutral in the event the ram 
Over Strokes will be On the Order Of One-eighth 
of the maximum pressure developed by the pump 
when the ram is performing Work. Subsequent 
to the shifting of the pump to neutral when the 
ram has over-stroked and closed the valve 25, a 
retraction stroke of the ram may be instituted 
by shifting the valve 7 so as to direct the pump 
discharge into conduit 19 while simultaneously 
exhausting the advancing area through the con 
duit 8, valve IT and conduit 22 to the reservoir. 
At this time, the discharge of the pump flows 
through conduit 16, valve I7 and conduit 19 to 
the check Valve 26 and passes therethrough to 
the retraction area 13. The valve 25 is thus by 

kun 
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passed and the fact that the same is closed has 
no effect, Whatsoever on the normal retraction 
Stroke Of the ran. 

It will be apparent that various modifications 
are possible in the structure and arrangement 
thereof without in any way departing from the 
spirit of the invention. For example, the pump 
5 could be of the reversible variable delivery type 
and be connected directly to the advancing and 
retracting areas thereby eliminating the revers 
ing valve T. 
Accordingly, it will be understood that I do not 

wish to be limited to the specific structure and 
arrangement shown in the drawings but desire 
to comprehend such modifications thereof as 
come Within the Scope of the claims. v 
Haying thus fully described my invention what 

T claim as new and desire to secure by Letters 
Patent, is: 

1. In a hydraulic system, a downwardly acting 
fluid operable plunger having associated there 
with a larger advancing area and a Smaller re 
tractionarea, avariable dellvery pump connected 
to supply actuating fluid to said areas for re 
ciprocating said plunger, a first valve selectively 
operable for directing the flow. of fluid from said 
pump to said advancing area or to Said retraction 
area while simultaneously exhausting the other 
of Said areas, a second Valve arranged between 
Said retraction area and said first Valve and in 
cluding avalve member movableto interruptfluid 
communication between Said retraction area and 
said first valve, yielding means associated with 
Said valve member for continuously urging the 
Same into position to permit fluid communication 
between said retraction area and said first Valve, 
a rod attached to said Valve member, a collar ad 
justably attached to said rod, a spring on Said 
rod and Supported by Said Collar, an arm aSSO 
ciated with said plunger and adapted in response 
to a predetermined advancing movement thereof 
to engage said spring and therethrough tourge 
Said collar, said rod and said Valve member 
against the thrust of Said yielding means into 
position for Said Valve member to interrupt fluid 
communication befWeen Said retraction area, and 
Said first Valve, a fluid operable servomotor asso 
ciated with said pump and hydraulically con 
nected with Said retraction area and operable in 
response to the pressure Created thereby by the 
advancing movement of said plunger immediately 
subsequent to the closing of said second valve to 
move said pump into Substantially no delivery 
position thereby to halt Said plunger, and means 
associated With said second Valve and operable 
to permit the flow of fluid from said first Valve 
to Said retraction area so as to permit the initia 
tion of a retraction stroke when said second valve 
is coSed. 

2. In a hydraulic System, a reciprocable ram 
means having 8, larger advancing area and a. 
smaller retraction area, a. variable delivery pump 
for Supplying actuating fluid to said areas for. 
reciprocating the ram, a reversing means, said 
reVersing means being Selectively operable to 
direct the discharge of the pump to the advancing 
area or to the retraction area while simultane 
ously connecting the other of Said areas to eX 
haust, a first fluid operable Servomotor associated 
With Said pUrnp and haWing an effective area 
hydraulically connected With the Outet Of Said 
pump and Operable in response to a predeter 
mined pressure therein to move Said pump into 
substantially no dellvery position, a Second fluid 
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6 
operable servomotor associated with Said pUmp 
and having an effective area substantially larger 
than that of Said first servomotor hydraulically 
connected with said retractionarea and operable 
in response to a predetermined pressure therein 
substantially smaller than the first mentioned 
predetermined pressure to move said pump into 
substantially no delivery position, a valve 
hydraulically connected with said retraction area 
and said reversing means and operable by Said 
ram in response to a predetermined advancing 
movement thereof to interrupt the flow of fluid 
from Said retraction area to Said reVersing meanS 
to create pressure in said retraction area, and 
means by-passing said hydraulically connected 
valve for permitting the flow of fluid frcm said 
reversing means to said retraction area Only. 

3. In a hydraulic system, a reciprocable ram 
means having a larger advancing area and a. 
Smaller retraction area, a. Variable dellvery pUmp 
for supplying actuating fluid to said areas for re 

* ciprocating the ram, a reversing means, Said re 
versing means being selectively operable to direct 
the discharge of the pump to the advancing area 
or to the retraction area while simultaneously 
connecting the other of said areas to exhaust, a. 
first fluid operable servomotor associated with 
Said pump and having an effective area hydrauli 
cally connected with the outlet of said pump and 
operable in response to a predetermined pressure 
therein to move said pump into substantially no 
delivery position, a second fluid operable Servo 
motor associated with said pump and having an 
effective area substantially larger than that of 
Said first servolnotor hydraulically connected 
with Said retraction area, and Operable in re 
Sponse to a predetermined pressure therein Sub 
stantially smaller than the first mentioned pre 
determined pressure to move said pUmp into Sub 
stantially no delivery position, a Valve hydrauli 
cally connected with said retraction area and 
Said reversing means and operable by said ram in 
response to a predetermined advancing move 
ment thereof to interrupt, the flow of fluid from 
Said re?traction area to Said reVersing means to 
create pressure in Said retraction area, and means 
by-passing said hydraulically connected Valve for 
permitting the flow of fluid from said reversing 
means to said retraction area only, Said by-pass 
ing means including a conduit which by-passes 
Said hydraulically connected Valve, and a check 
Valve in Said conduit. 

BERNARD. D. ASHLBAUGH. 
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