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The present invention relates to improvements 
in fluid operable rams, particularly in double 
acting rams. 

Double-acting rams of fluid operable motors, 
for instance, presses, are often provided with a 
large or main area used for accomplishing the 
working stroke and with a Srinaller annular area. 
provided on the opposite side of the ran head 
for returning the ran to its retracted position. 

Leakage past the rain head is usually reduced 
by piston rings placed in grooves in the ram 
head which smoothly fits in a cylinder bore of the 
fluid operable notor. The piston rings, having 
a tendency to expand, serve to further reduce 
the clearance between the ran head and the 
cylinder wall, so that no appreciable amount of 
oil passes by the ran head even under high pres 
sure. The pistol rings are further urged out 
wardly against the cylinder wall by oil under 
pressure getting into the grooves behind the 
piston rings. This increases the friction of the 
rings as they slide along the cylinder Wall. How 
ever, while during the power stroke of the ram 
this frictional resistance is of no practical con 
sequence, it is of material importance during the 
retraction stroke of the ram inasmuch as it re 
duces the Speed with which the ram can be 
retracted. 
In other words, while it is important to keep 

the annular retraction area as small as possible 
in order to Secure comparatively high speed of a 
pump of given displacement, the retraction area, 
must necessarily be great enough to furnish 
sufficient force to return the ram, including the 
weight of the moving parts, while overcoming the 
frictional resistance between the ram and the 
walls of the cylinder bore engaged thereby. 
Therefore, a reduction in the frictional resistance 
encountered by the ram during its retraction 
stroke will make possible an increase in the re 
traction speed of the ram. 

Consequently, it is an object of this invention 
to provide a double-acting ram adapted to re 
duce the frictional resistance encountered there 
by to speed up the retraction stroke of the ram, 

It is a further object of this invention to pro 
vide a double-acting ram having piston rings 
therein and comprising a larger area for per 
forming the working stroke and a smaller area 
for performing the retraction stroke, while means 
are provided for automatically reducing the fric 
tional resistance of the ram during the retraction 
Stroke. 

It is another object of the invention to provide 

a ram of the character described in the preced 
ing paragraph in which autornatic neans reduce 
the frictional resistance of the rain at the begin 
ning of the retraction stroke of the ran. 

It is a further object of the invention to pro 
vide a double-acting ran with piston rings 
therein, and two different aireas on each side of 
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the ran head, in which, during the retraction 
stroke of the ram, B, restricted hydraulic con 
nection is established between the said two areas 
to reduce the fictional Resistance of the raig 
during its retraction stroke. 

It is a still further object of the invention to 
provide a double-acting rail having piston Kings 
therein, and comprising a large area, for per 
forming the Working stroke and a smaller area 
for performing the retraction stroke, while vaiye 
means are provided for automatically controlling 
conduit means adapted to establish a restricted 
Communication between the Said two areas. 
These and other objects and advantages will 

appear more clearly from the following descrip 
tion in connection with the accompanying draw 
ing, in which: 

Figure 1 diagrammatically illustrates a cyl 
inder having a double-acting ram reciprocably 
mounted therein in connection with a hydraulic 
circuit for reciprocating the ram. 

Figure 2 illustrates, on a somewhat larger 
Scale, a portion of the ram head and the adjacent 
cylinder wall. 

Figure 3 is a section along the line 3-3 of 
Figure 2. 

Figure 4 is a section along the line 4-4 of 
Figure 2. 

Figures 5 and 6 are further embodiments of the 
invention. 

Figure illustrates on an enlarged scale the 
pOSition of a plston ring in a groove provided in 
the piston. 
In general, the problem underlying the pres 

ent invention is solved by preventing the pressure 
acting on the retraction side of the ram from . 
getting behind the piston rings during the retrac 
tion stroke, thereby reducing the friction of the 
piston rings with the adjacent cylinder wall. 
In the drawing, O is a hydraulic cylinder with 

a cylinder bore , in which a ram 2 is adapted 
to be reciprocated. The lower end of the cylin 
der O is provided with packing material and a 
gland Oa, screwed to or connected in any other 
convenient manner to the cylinder 0 to prevent 
leakage between the cylinder and the ram 2. 
The ran f2 has an enlarged head portion 
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with piston rings f4 fitting in annular grooves 
is around the circumference of the ram head 
3. According to Figure 1, another annular 

groove 5 is provided which contains no piston 
ring, but communicates with the main area or working stroke performing area 6 through a 
drilled passage 7. The drilled passage is con 
trolled by a check valve 8. 
The ram head 3 is accurately fitted in the cyl 

inder bore and the clearance between the ran 
head and the cylinder bore is held within close 
limits so that the leakage between the retrac 
tion area 9 and the groove 5 is slight. 
The upper portion of the cylinderbore com 

municates through conduits 20 and 2 with the 
port 22 of a valve casing 23. Rotatably mounted 
in the valve casing 23 is a cock 24 having two 
channels 25 and 28 therein. The valve Casing 
further comprises three ports 27, 28 and 29 re 
spectively communicating with conduits 30, 3 
and 32. The conduit 30 leads to a fluid tank 33 
which communicates through a conduit 34 with 
the suction side of the pump 35. The pressure 
side of the pump 35 communicates with the con 
dult 32. 
The conduit 3 leads to a conduit 36 which 

communicates with the lower part of the cylin 
der bore . 

In the position of the valve cock 24 as shown 
in Figure 1, pressure fluid is delivered from the 
pump 35 into the upper portion of the cylinder 
bore f, while rotation of the valve cock 24 by 90' 
in clockwise direction would cause the channel 
26 to effect communication between the conduits 
3 and 32, so that pressure fluid from the pump. 
35 would be delivered to the lower portion of the 
cylinder bore f. In this instance, the channel 
25 of the valve cock 24 would establish Com 
munication between the conduits 3i and 30. 
According to the embodiment of Figure 5, all 

the annular grooves of the piston head 3 are 
occupied by piston rings. However, whereas the 
upper piston rings 4 are solid, at least one of 
the lower piston rings, that is, at least the lower 
piston ring 37, adjacent the retraction area 9, 
is provided with a plurality of transverse open 
ings 38 communicating with the drilled passage 

7 so that pressure fluid acting on the retraction 
area 9 and coming up in the clearance 39 be 
tween the piston head 3 and the adjacent wall 
of the cylinder 0, may pass into the drilled pas 
sage f7, and after having lifted the check Valve 
18 may escape into the upper portion of the cyl 
inder bore . Also, in this instance, the pres 
sure fiuid in the clearance 39 is prevented from 
pushing the piston rings against the adjacent 
cylinder wall, whereby frictional resistance of the 
piston rings with the said wall would be increased. 
According to the embodiment of Figure 6, only 

solid piston rings 4 are provided. However, at 
least the groove 40 pertaining to the lowermost 
piston ring is provided at its bottom with a plu 
rality of spaced tapered recesses 4 affording a 
free passage of the pressure fluid in the clear 
ance 39 to the drilled passage 7, so that also in 
this embodiment, the pressure fluid in the clear 
ance 39 cannot press the piston rings against the 
adjacent wall portion of the cylinder O. 

It is, of course, understood that in case the 
ram comprises a plurality of piston rings 3 (Fig 
ure 5) or a plurality of grooves with tapered 
recesses 4 (Figure 6), the drilled passage 7 is 
to be provided with branch passages leading to 
each groove having a piston ring 37, or being 
provided with recesses 4 respectively. 
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2,828,488 
In operation, assuming that the valve cock 24 

occupies the position shown in Figure i, fluid 
pressure is delivered by the pump 35 through the 
conduit 32, the channel 25, and the conduits 2 
and 20 into the upper portion of the cylinder 
bore f. This pressure fluid closes the check 
valve 8 and causes a downward or working 
stroke of the ram 2, while fluid from the lower portion of the cylinder bore f escapes through 
the conduits 36, 3f, the channel 26, and the Con 
duit 30 into the fluid tank 33. At the same time, 
pressure fluid acting upon the main area 6 
enters the clearance 39 between the piston head 
3 and the adjacent cylinder wall (see Figure 7), 
and passes between the top surface 4b of the 
uppermost piston ring f and the adjacent groove 
surface 2b into the space between the grOOve 
surface 2c and ring surface lic. This will move 
the piston ring 4 downwardly with respect to 
the piston head 3, thereby slightly increasing 
the space between the faces 3b and 4b, while 
correspondingly decreasing the space between 
the bottom surface 4a of the piston ring 4 and 
the adjacent groove surface 2a. Furthermore, 
the pressure fluid between the surfaces 2c and 
f4c presses the piston ring 4 against the adja 
cent cylinder wall, thereby increasing the fric 
tional resistance encountered by the cylinder 
head 3. While the oil film between the Sur 
faces 2a and 4a may form a seal between these 
surfaces, oil in the space between the surfaces 
2c and 4c passes through the usual clearance 
42 between the ends of the uppermost piston ring 

and through clearance 39 behind the next 
following piston ring and so forth, in the manner 
described above, thereby likewise pressing the 
said ringS against the cylinder Wall and increas 
1ng the frictional resistance encountered by the 
cylinder head 3. This increase in the frictional 
resistance is, however, of no practical impor 
tance on the Working stroke of the ram. 
AS SOOn as the ran f2 has finished its working 

stroke and is now to be retracted, the valve cock 
24 is shifted, either manually or automatically, 
SO that the channel 26 establishes communication 
between the conduits 22 and 3, while communi 
cation between the conduits 30 and 2 is effected 
by the channel 25, Pressure fluid from the pump 
35 now is conveyed through the conduits 32, 3 
and 36 upon the retraction area, 9, while the 
man area 6 communicates through the conduits 
20, 2 and the channel 25, and the conduit 30 
with the fluid tank 33. 
While the ram 2 thus performs its retraction 

stroke, pressure fluid acting on the retraction 
area 9 and entering the clearance between the 
piston head 3 and the adjacent cylinder wall 
may, according to Figure 1, enter the groove 5. 
From here the fluid may pass through the drilled 
passage 7 and open the check valve 8. The 
fluid then will pass to the upper portion of the 
cylinder bore , and from here escape to the 
tank 33. In this way, the pressure fluid entering 
the clearance between the piston head 3 and 
the adjacent cylinder wall from the retraction 
area 9 can not press the piston rings against the 
adjacent cylinder Wall in a manner similar to 
that described above in connection with the de 
scription of the forward stroke of ran 2, so 
that the frictional resistance encountered by the 
ram during its retraction stroke is less than the 
frictional resistance of the ram encountered dur 
ing its working stroke, thereby enabling a speeded 
up retraction stroke of the ram. 
A similar Operation is effected with the embodi 
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ments of Figures 5 and 6, in which, the pressure 
fluid acting upon the retraction area 9 and enter 
ing the clearance between the piston head 3 and 
the adjacent cylinder wall cannot press the piston 
rings against the adjacent wall of the cylinder 
O, due to the openings 38 and 4 respectively. 
It will be understood that I desire to compre 

hend within my invention such modifications as 
come within the scope of the claims. 
Having thus fully described my invention, what 

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

1. A fluid operable motor comprising a cylin 
der, a piston reciprocable in said cylinder and 
having a first effective area for moving said pis 
ton in one direction, and a second effective area 
for moving said piston in the opposite direction, 
means for admitting pressure fluid selectively to 
said first or second effective area, sealing means 
arranged at the periphery of Said piston and en 
gaging adjacent wall portions of said cylinder for 
substantially preventing hydraulic communica 
tion between said first and second areas, a pas 
sageway in said piston and directly communicat 
ing with a groove at the periphery of said piston, 
and means SSOciated with said passageway and 
responsive to fluid pressure on said sealing 
means, while pressure fluid is acting on said 
second effective area for effecting direct fluid 
connection between said passageway and said 
first effective area. 

2. A fluid operable motor comprising a cylin 
der, a double-acting ram reciprocable in said 
cylinder and having at the periphery thereof an 
annular groove with a piston ring therein engag 
ing the adjacent wall of said cylinder, means for 
selectively admitting pressure fluid to one or the 
other side of said ram, conduit means in fluid 
communication with said groove, said conduit 
means being arranged to directly communicate 
with the one side of said ram only, while being 
adapted to communicate with the other side of 
Sald ram through said groove, and check valve 
means responsive to fluid pressure in Said groove 
during the movement of said ram in one direction 
for establishing fluid connection between said 
conduit means and the One side of said ram. 

3. A fluid operable motor comprising a cylin 
der, a ram reciprocable in said cylinder and hav 
ing a first effective area for moving said ran in 
one direction and a second effective area for mov 
ing said ram in the opposite direction, at least 
One groove at the periphery of said ran with a 
piston ring therein engaging the adjacent wall of 
said cylinder, means for selectively admitting 
pressure fluid to said first effective area or said 
second effective area, restricted conduit means 
arranged in Said ram and leading to the peri 
phery of said ram intermediate said first and 
second effective areas, and means responsive to 
pressure in said conduit means, while pressure is 
acting on said second effective area, for effecting 
restricted communication between said conduit 
means and said first effective area. 

4. A fluid operable motor comprising a cylin 
der, a double-acting ram reciprocable in said 
cylinder and having a working stroke performing 
area, and a retraction area, piston rings mounted 
in said ram and engaging the adjacent surface of 
said cylinder, means for selectively admitting 
pressure fluid to one of said areas for actuating 
said ram, a groove at the periphery of said 
ram, conduit means in said ram in direct Con 
tinuous fuid communication with said groove, 
and valve means controlling fluid connection be 
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tween Said conduit means and said working 
stroke performing area, said valve means being 
arranged to prevent said fluid connection in re 
Sponse to the supply of pressure fluid to said 
Working stroke performing area, and to establish 
said fluid connection in response to fluid pressure 
On Said rings while pressure fluid is conveyed to 
said retraction area, thereby venting the pressure 
in Said groove. 

5. A fluid operable motor comprising a cylin 
der, a double-acting ram reciprocably mounted in 
said cylinder and having one or more peripheral 
grooves therein and also having a working stroke 
performing area and a retraction stroke perform 
ing area, one or more piston rings mounted in 
said groove or grooves, a bore arranged in said 
piston and leading into one of said grooves, 
neans for Selecitvely admitting pressure fluid to 
said working stroke performing area, or said re 
traction stroke performing area for performing 
an advancing or a retracting stroke of said ram, 
and means responsive to pressure in said bore for 
establishing fluid connection between the latter 
and an exhaust, to thereby vent said groove or 
grooves during said retraction stroke. 

6. A fluid operable motor comprising a cylin 
der, a double-acting ram reciprocably mounted in 
said cylinder and having a working stroke per 
forming area, and a retraction area, said ram be 
ing provided in its periphery with a plurality of 
annular grooves, piston rings mounted in Said 
grooves for engagement with the adjacent Wall of 
said cylinder, at least one of said piston rings 
having transverse openings therethrough con 
municating with the bottom of the groove per 
taining thereto, means for selectively supplying 
pressure fluid to one of said areas, restricted con 
duit means communicating with said transverse 
openings, and means operable during the retrac 
tion stroke of said ram to establish restricted hy 
draulic communication through said restricted 
conduit means between the pressure stroke per 
forming area and a groove containing a piston 
ring with transverse openings therethrough. 

7. A fluid operable motor comprising a cylin 
der, a double-acting ram with a working stroke 
performing area, and a retraction area, said ram 
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being reciprocably mounted in said cylinder and 
having a plurality of peripheral grooves, at least 
one of said grooves having one or more tapered 
recesses therein extending from the bottom of the 
groove to the periphery of the ram, means for 
selectively admitting pressure fluid to one of said 
areas, restricted conduit means communicating 
with at least one tapered recess, and means Oper 
able during the retraction stroke of the ram to 
establish fluid communication through Said re 
stricted conduit means between the pressure 
stroke performing side of the ran and a piston 
ring groove comprising the tapered recess. . 

8. A fluid operable motor comprising a cylin 
der, a piston reciprocable in said cylinder and 
having a first effective area for moving said pis 
ton in a first direction and a second effective area 
for moving said piston in a second direction, . 
means for admitting pressure fluid selectively to 
said first or second effective area, piston rings ar 
ranged at the periphery of said piston, conduit 
means in direct and unrestricted fluid communi 
cation with the periphery of said piston, said con 
duit means being only restrictively connected to 
said second effective area, and control means re 
sponsive to pressure in said conduit means while 
said piston is moving in said Second direction for 
releasing fluid pressure from said piston rings. 

WALTER, ERNST. 


