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This invention relates to fluid operated motors 
such as hydraulic presses, and more particularly 
to the mechanism for controlling the Oscillations 
of a ram or working member. It is also in the 
nature of an improvement on my prior co-pend 
ing application Serial No. 204,375 filed April 26, 
1938, now Patent No. 2,335,809, issued November 
30, 1943. 
An object of the invention is to provide ima 

proved controlling means for a fluid Operated no 
tor, which will be free of objectionable shock to 
the system due to the sudden release of high 
pressures in the main cylinder at the time of re 
versal, with which the full delivery capacity of 
the pump may be utilized throughout the normal 
operations of the motor, but with which the pump 
will automatically set itself to no-delivery condi 
tion in the event of failure of the mechanism to 
reverse the movement of the ram according to a 
selected control, with which the time cycle of 
operation of the motor will be relatively small, 
with which inching of the ram or platen during 
preliminary setting up of dies is simplified and 
better and more sensitive control of the platen 
moviments made possible during inching, and 
which will be relatively simple, dependable, trou 
ble-free, compact, rapid and inexpensive. 
Other objects and advantages will be apparent 

from the following description of several embodi. 
ments of the invention, and the novel features 
will be particularly pointed out hereinafter in connection with the appended claims. 

In the accompanying drawings: 
Fig. 1 is a schematic diagram of portions of a 

fluid actuated motor having a controlling system 
therefor constructed in accordance with this in 
vention and illustrating one embodiment thereof; 

Fig. 2 is a schematic diagram showing a modifi 
cation necessary or desirable when the platen 
moves horizontally instead of vertically; 

Fig. 3 is a similar schematic diagram of the 
motor with further improvements in the control 
System shown in Fig. 1, and representing a modif 
cation or another embodiment thereof; and 

Fig. 4 is a schematic diagram of the same motor 
with a further modification in the control thereof. 

In the embodiment of the invention illustrated 
in Fig. 1, the hydraulic motor is shown as of a 
type having a ram carrying a piston 2 operating 
in a head 3, the head having a main cylinder 4 
at one end and a pull-back, retraction or return 
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notors. The activity of the ram f is controlled 
by a main valve, which is generally the same as 
the main control valve of my prior co-pending 
application above identified. It includes a casing 
having therein a valve chamber 8 provided with . 
an inlet port 9, and an outlet port 9 connected 
by a pipe to the main cylinder 4. The cham 
ber 8 is also provided with an outlet port 2 which 
is connected by a pipe 3 to the retraction or re 

O turn chamber 5. Within the chamber 8 is a 
reciprocating valve 4 having spaced lands 
and 6. 
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chamber 5 at the other end and operating on the . 
opposite face of the piston 2. The ram at its 
lower end includes a platen 6 which performs the 
usual function in hydraulic presses or similar 5 

5 

0 

One end of the valve element 4 extends out 
wardly of the valve housing and terminates in a 
head which may be engaged and operated in 
an outward direction by one end of a lever 8 
pivoted at 9 on a suitable support. The other 
end of the valve element 4 extends slidingly 
through a partition 20 in the valve housing into 
a pressure chamber 2. Disposed endwise of the 
chamber 2 is a chamber 22 which is separated 
from the chamber 2 by a partition 28. In the 
chamber 22 is a piston 24 which has a stem slid 
ably guided in an opening in the partition 28, 
so as to extend into the chamber 2 and into 
abutting engagement with the adjacent end of 
the valve element 4 when the head of the piston 
24 engages with the partition 28 to limit its move 
ment, and the valve element & is in the position 
shown in full lines in Flg. ... A spring 25 disposed 
in one end of the chamber 8 acts against the land 

5 to urge it in a direction toward the piston 24. 
The piston 24 has a stem extending outwardly 

of its housing where it terminates in a collar or 
head 28, and a compression spring 2 surrounding 
the stem acts between the head 28 and the hous 
ing of chamber 22 so as to normally retract the 
piston 24 sufficiently to enable movement of the 
valve element 8 downwardly in Fig. 1, that is, 
into a position in which the land 5 is between 
the ports 9 and 0 and the land 8 uncovers the 

5 

5 

port 2, at which time the ports 9 and 2 are 
connected through the chamber 8. When the 
valve element 4 is moved upwardly in Fig. 1 
against the action of spring 25, the land. S is 
carried upwardly beyond the port go but below 
port 29, which thus connects the ports 9 and 
through the chamber 8, and the port. 2 opens 
below the land 6. A port 28 at the lower end of 
chamber 8 thus communicates with port 2 when 
land 6 moves upwardly beyond port 2, but is 
disconnected from port 2 when and 6 is in the 
intermediate position shown by full lines in Fig. 1, 
or below that position. The chamber 8 is also 
provided near its opposite end with a port 29. 



3 
which, when the valve element 14 is in its inter 
mediate position shown in full lines in Fig. 1, is 
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in communication...with port to while port to is 
in communication with port 9, due to the bevelled. 
edge of land 5. When land is moves upwardly, 
it cuts off communication between ports 0 and 29. 
The chamber 22 is connected by a pipe 30 to 

an intermediate port of a valve 3 which has two 
spaced ports, one of which is connected by a 
pipe 32 to the pipe 3 and the other of which is 
connected by a pipe 33 to the pipe leading to 
the main cylinder 4. This valve 3 is provided 
with a chamber 34 in which oscillates a valve elle 
ment 35 with lands 36 and 3 which cooperate 
with the ports, so that when the valve element 
35 is in one endwise position, which would be 
its elevated position in Fig. 1, the lands 36 and 
37 connect the pipe 30 to the pipe 32 leading to 
the pipe 3 and the return chamber 5. When 
the valve element 35 is in its other end or lower 
position, the lands 36 and 37 connect the pipe 30 
to the pipe 33 leading to the pipe and main 
cylinder 4, and interrupt the connection to the 
pipe 32 leading to the return chamber 5. A spring 
38 in the valve chamber 34 normally urges the 
valve element 35 downwardly out of the position 
shown in full lines. 
The valve element 35 has a stem that depends 

a substantial distance and extends slidingly 
through an opening in paten 6. The element 
35 carries a collar 39 adjustably Secured thereon 
at any desired position therealong, so that when 
the platen 6 approaches its return limit or posi 
tion, it will engage the collar 39 and shift the 
valve element 35 upwardly in Fig. 1, so as to con 
nect the return chamber 5 through pipe 3 with 
pipe 30 leading to chamber 22, thus placing cham 
ber 22 under the same fluid pressure as that 
existing in return chamber 5 and interrupting 
the connection from pipe 33 to pipe 33. If de 
sired, a pilot-operated prefill and check valve 
40 may be connected to the main cylinder é by 
a pipe 4 and to the reservoir by a pipe 42. The 
pilot chamber of valve 40 is connected by a pipe 
43 to the pipe 3, and piston Cha of that cham 
ber is urged in a retracted direction by spring 
40b to release free check valve element 40c. 
A suitable source of fluid under pressure is 

employed for Operating the hydraulic motor, and 
this source may be a variable delivery, constant 
ly running pump 44 which is connected at its 
intake side by a pipe 45 to a suitable reservoir 
46 and at its discharge side by a pipe 3 to one 
side of a pressure relief or choke valve 8, the 
other side of that valve being connected by a 
pipe 49 to the port 9 of the main valve Ti. The 
choke or pressure relief valve $3 is set to oper 
ate at a relatively low pressure so as to provide 
a suitable, relatively Small, continuous, minimum 
pressure at the pump or source of fluid, for a 
purpose which will appear presently. A pilot 
valve 56 has a valve chamber 5 with a port 52 
connected by a pipe 58 to the pipe 7, which pro 
vides a pilot operating fluid under pressure at 
all times. 
An exhaust or drain port of the pilot valve 50 

is connected by a pipe 54 to the reservoir 46, and 
a pipe 54a also connects the exhaust ports 28 
and 29 of the valve 7 to reservoir 46. The pilot 
valve 50 also has a port connected by a pipe 55 
to the port 55a in chamber 2. The valve elle 
ment 56 of the pilot 5 extends outwardly of the 
valve housing and terminates in a core 57 which 
is actuated by a Solenoid 58 in one direction 
against the action of a spring 59. Thus, when 

4. 
the solenoid 58 is de-energized, the spring 59 
urges the valve element 56-into the position shown 
in full lines, Fig. 1, in which the pipes 54 and 
55 are connected together and both are discon 
nected from the pipe 53. When this happens, 
the fluid in the chamber 2 is free to escape back 
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to the reservoir through pipes 54 and 55 and 
the pilot valve chamber. When the solenoid 
58 is energized, it shifts the valve element 56 
against the action of spring 59 in a manner to 
connect pipes 53 and 55 and interrupt the con 
nection between the pipes 54 and 55 by shifting a 
land 56a between the ports leading to those 
pipes. 
The valve element 56 also extends outwardly 

at the opposite end and is provided with a notch 
60 which moves into allinement with a nose 6 
of the latch 62 which is pressed by the spring 
63 into latching engagement in the notch 60 
when the valve element 56 is moved by the sole 
noid 58 sufficiently to bring notch 60 into align 
ment with nose 6. This prevents return of the 
valve element 56 when the solenoid is then de 
energized. The valve element 56 extends through 
a housing 64 having a chamber 64a, and in this 
chamber is a piston S5 sliding on the valve ele 
ment toward and from the latch 62 through one 
Sendi of the chamber. An end of piston 65 is 
movable into a position to engage the latch 62 
and can it out of latching engagement with the 
valve element 56 when fluid under pressure is 
admitted to the chamber 6&a of the housing 64. 
A spring 66 normally urges the piston 65 away 
from the latch 62 and in the opposite direc 
tion from its movement under the action of fluid 
pressure in the housing 64. 
The chamber 64a is connected by a pipe 67 

to one side of a pressure reiief valve 68, the 
other side of which is connected by a pipe 69 
to the pipe | | connecting the valve T to the main 
cylinder 4. When the pressure in the main cyl 
inder 4 and the pipe it reaches the selected pres 
sure for which the relief valve 68 is set, and 
which pressure setting may be adjustable as 
usual in this type of valve, the valve 68 opens 
and passes fluid under pressure from the pipe 
through valve 68 and pipe 67 to chamber 66a, 
and the pressure therein acts against spring 
66 and forces piston 85 in a direction to en 
gage latch 62 and disengage the latter, from the 
notch 60, thereby releasing the valve element 56. 
The spring 59 then shifts the valve element back 
into the position in which it disconnects the pipe 
53 from pipe 55 and reconnects the pipe 55 to 
the exhaust pipe 56, which removes pressure 
from chamber 2 of main valve. The solenoid 
58 is energized in any suitable manner, such 
as from line Wires L', I having a switch 3 in se 
ries with one of them. 
The pump &é has a pilot cylinder which is 

Connected by a pipe 2 to the pipe S7 so that when 
the pressure relief valve 68 opens and passes fluid 
under pressure through pipe 67 to chamber 64a, 
Some of the fluid under pressure entering pipe 67 
will also pass through pipe 72 to pilot cylinder 7. 
A piston T3 in the pilot cylinder acts against a 
yoke-shifting member 74 against the action of a 
Spring 5 which may be adjusted in stress, so that 
when pressure in the pilot cylinder 7 is sufficient 
to overcome Spring 75, it will shift the yoke of the 
pump and set the pump for no-delivery condition, 
even though the pump continues to rotate. This 
type of pump is well known and is shown only 
Schematically, and the spring 75 may be set so 
that it will not operate until after the pressure is 
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higher than sufficient to operate relief valve 8. 
Thus, if the latch piston 65 sticks and does not 
release the valve element 56 and thus stop the 
advance of the ram, the pump will then automati 
cally set itself in no-delivery condition, and will 
maintain that pressure for which it is set to oper 
ate. Thus further operation of the press ran will 
be stopped. This is a desirable safety factor, and 
since the pilot cylinder 7 of the pump is not con 
nected to fluid under pressure until valve 68 opens 
to cause a release of valve element 56, there will 
be no diminution in the rate of the fluid delivered 
by the pump during normal operation of the ram. 

It is desirable at times, in presses of this type, 
to inch the platen along in an advancing direc 
tion by small increments of movements when set 
ting up dies and getting the machine ready for 
operation. Heretofore, this inching commonly 
has been done by operation of the lever 8 to shift 
the valve element 4 upwardly in Fig. 1, and then 
releasing it at the end of the desired movement 
increment. I have provided improved means for 
inching the platen which is supplemental to or 
may be used in place of the lever 8, and this will 
now be described. 
The pipe 3 leading from the return cylinder 5 

is connected by a pipe 76 to one side of an adjust 
able throttle valve TT and the other side of that 
valve is connected by a pipe 78 to a simple sole 
noid-operated valve 79, also connected by a pipe 
80 to exhaust or reservoir. 46. The solenoid 8 
which operates this valve 9 is connected at One 
side by a wire 82 to line wire L and at its other 
side by wire 83 to line wire L'. One of these 
wires, such as the wire 83, has in series therein a 
manually operable switch 84, so that by operating 
switch 84, the valve 79 may be opened to bleed 
operating fluid from return cylinder 5 through 
pipes 3 and 76, throttle valve 77, pipe 78, valve 
79 and pipe 80. The throttle valve 77, which is 
preferably adjustable, thus regulates the rate of 
escape of fluid from the return chamber 5, while 
valve 7 remains unchanged. 
When the valve element 4 of main valve is 

in its normal or intermediate position, in which 
the platen 6 is held in its elevated position, the 
pipe f3 is connected through valve 3 f to the 
chamber 22, so that the pressure of fluid in return 
chamber 5 created by supporting the weight of 
ram and platen 6 will be transmitted through 
pipe 30 to chamber 22 and piston 24 which holds 
valve element 4 in the intermediate or inactive 
position shown in Fig. 1, in which the escape of 
fluid from the return cylinder 5 through pipe 3 
and valve T is prevented by the land 6, and the 
main cylinder is connected through pipe and 
valve 7 to the reservoir 46. By closing the switch 
84, operating fluid is drained from return cylinder 
5, and as this is done, the ram descends as 
rapidly as fluid escapes from cylinder 5, which 
rate is determined by throttle valve 77. During 
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is under no pressure. Hence valve element f 
would be free to move, under urge of spring 25, 
in a direction to connect the pump to return 
cylinder 6, and if such movement of element, 4 
occurred, it would cause a return of the platen 
and thus interfere with the inching operation, 
except as such discharge was released through 
valve 9. To prevent this, the valve element 4 
is provided with a passage transversely there 
through, just above the upper end of the housing 
of valve T when valve element 4 is in its inter 
mediate position, and a removable pin 85 may be 
temporarily passed through this opening in ele 
ment 4 so as to engage with the top of housing 
of valve T and prevent movement of valve element 
4 upon decrease of pressure in chamber 22 dur 
ing this inching of the ram. Of course, when the 
press is in normal operation, the pin 85 is removed 
and kept removed until one is ready to inch the ran again. 

Referring now to the embodiment of the inven 
tion shown in Fig. 3, the arrangement is generally 
the same as in Fig. 1 and corresponding parts are 
given the same reference characters. In this 
embodiment, however, a valve 86 is included in 
the pipe 30 connecting the valve 3 to the cham 
ber 22. This valve 86 has a valve element 8 
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which is operated by a solenoid 88 into a position 
in which the valve element connects the section 
of pipe 30 leading to chamber 22 to a pipe 89 and 
disconnects it from the section leading to valve 
3. A spring 90 urges the valve element 8 into 
a position in which the two sections of the pipe 
30 are connected with One another and discon 
nected from the pipe 89. The pipe 89 is connected 
to pipe 53 leading to pipe 47 and the pump, SO 
that when the solenoid. 88 is energized, it will 
Operate valve 8 and connect the pump 44 
through pipes 47, 53 and 89 to the section of 
the pipe 30 leading to the main valve chamber 
22 and to disconnect the two sections of the pipe 

from one another. This serves to apply the 
fluid pressure of pump to chamber 22 so that 
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this descent of ram , fluid enters main cylinder 4 
from the pump which is continuously operating. 
As soon as the switch 84 is released, the valve 79 
closes and stops the escape of fluid from cylinder 
5, and this stops the descent of platen 6. 
When liquid is released from pipe 3 in this 

manner, the pressure therein will fall momen 
tarily, and since this pipe is connected to chamber 
22 in the main valve 7, it may release the valve 
element 4 sufficiently to cause a return of the 
ram to its elevated position. As soon as the 
platen 6 drops sufficiently, by escape of liquid 
through valve 9, to release valve element 35, 
the latter connects chamber 22 to cylinder 4 which 

70 

bleeding of pipe 3 while inching the ram will 
not cause a release of valve element 4 of valve 
. Thus, this valve 86 and pipe 89 serve the same 

function as pin 85 of Fig. 1, and the pin 85 need 
not be used with this arrangement. 
One side of the solenoid 88 is connected by a 

wire 9 to wire 82 and the line wire L', and the 
other side of solenoid 88 is connected by wire 92 
to One side of a switch 93, the other side of the 
switch being connected to line wire LP. In order 
to avoid bleeding of the fluid from the return 
cylinder 5, through pipe 3 by operation of the 
valve 79, when the valve 86. is not in a position 
to connect the Source of fluid under pressure to 
the chamber 22, the switch 84 is connected to 
the wire 92 So that the circuit from line wire L2 
will be through switch 93 controlling the valve 86, 
then through switch '84, wire 83, Solenoid 8 and 
wire 82 back to line wire L'. Thus, one must 
always keep the switch 93 closed while operating 
switch 84 to cause an operation of the valve 79 
and inching of the ram. Otherwise the system 
operates as explained in connection with the em. 
bodiment of the invention shown in Fig. 1. 

Referring now to the embodiment of the in 
vention shown in Fig. 4, the system is as explained 
in Fig. 3, except that a modification has been 
made in the main valve 7, the modified valve being 
designated as Ta and in pilot valve. 50. In this 

75 
form of the invention, the spring 25 (Fig. 1) 
which was used in the embodiment shown in Figs. 
1 and 3 to operate valve element 4, is omitted, 
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and the valve element is is urged yieldingly in 
the same direction as the spring 25 urges it in 
Figs. 1 and 3, by a fluid actuated device, as will 
now be explained. 
The housing of the valve Ta is...provided at the 

end adjacent the lever 8 with a pilot cylinder 
94, and the shank of the valve element 4, which 
normally extends out of the housing of this valve 
at that end passes through this cylinder 94 from 
end to end, and within the cylinder 94 carries a 
land or head 95 which acts as a piston in cylinder 
94. The lower part of cylinder 94 is connected 
to pipe 54a, and the upper end of said cylinder 
94 is connected by a pipe 96 to a port 97 in the 
pilot valve 50. When the valve element 56 of 
pilot valve 50 is in its normal position, shown in 
full lines in Fig. 4, where it is held by the spring 
59, the pipe 53 leading from the pump is in com 
munication through the interior of the valve 50 
with port 97 and pipe 96. In this type of valve, a 
second land 56b is spaced from the land 56a so 
that when this pilot Valve is in its normal posi 
tion, fluid from the pump will pass to the upper 
or outer end of pilot cylinder 94 and will exert a 
pressure on the head 95 so as to urge the valve 
element 4 against the piston 24 in the same 
manner that the spring 25 urged the same valve 
element in Fig. 1. 
The pressure on the upper or outer face of 

piston head 95 is preferably less than the pressure 
on the piston 24, so that the piston 28 will hold 
valve element 4 in its intermediate position, 
shown in Fig. 4. When the wave element 56 of 
valve 50 is operated by energization of solenoid 
58 under control of switch. 70, the land 56b will 
move into a position between port S. and the 
inlet port from pipe 53, and the land 56a will 
move beyond the port opening into pipe 55 and 
into a position between the latter port and the 
port opening into pipe 54 which serves to connect 
pipe 55 to pipe 53 instead of pipe 55, and to con 
nect pipe 96 to exhaust pipe 54 leading to the 
reservoir 46. This removes pressure from the 
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piston head 95 on the valve element 4 and causes 
a pressure on the lower end of valve element 4 
which forces it into the position which causes a 
normal advance of platen 6, the same as for 
Fig. 1. . 

In both embodiments of the invention as shown 
in FigS. 3 and 4, the pump 44, is shown schemati 
cally as a variable delivery type of pump, and the 
pilot cylinder 7 is shown associated therewith 
Schematically, but it will be understood that the 
pump 44 in Figs. 3 and 4 may be identical with 
the pump 44 of Fig. 1. 

In the embodiments of the invention shown in 
Figs. 1, 3 and 4, the ran is disposed in an up 
right position, so as to descend by gravity in an 
advancing direction, and the weight of the ram 
with its platen 6 furnishes the motive power for 
inching the ram by bleeding of the operating 
fluid from return cylinder 5. If the ran is dis 
posed to operate generally horizontally, the force 
of gravity is not available to perform this inch 
ing, and I have shown in Fig. 2, a manner in 
which this may be accomplished. In the form of 
the invention shown in Fig. 2, the ram is dis 
posed to operate horizontally and I provide an ad 
ditional small cylinder 98 and an auxiliary ram 
99 having a piston head 00 that reciprocates in 
this cylinder 98. The ram 99 is also connected 
to the platen 6 so as to urge it in an advancing 
direction. The outer end of the cylinder 98 is 
connected by a pipe of to a two-way valve 02, 
which alternately connects pipe of to a pipe 
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8 
103 leading to the reservoir 46, and to a pipe 
f04 which is connected to a suitable source of 
fluid under pressure, such as to the pipe 47 lead 
ing from pump 44. . . . . 

In the normal operation of the hydraulic motor, 
the valve O2 is set to connect the pipes of and 
O3, and the platen may be advanced and re 

turned in performing press operation without any 
interference or aid from the ram 99. The cham 
ber of cylinder .98 behind the piston to merely 
fills and discharges fluid from the reservoir. If 
now, One desires to inch such a horizontally nOW 
ing ran , the valve O2 is operated to disconnect 
the pipe 103 from pipe í0 and connect the lat 
ter to pipe 04 which applies a small urging 
fluid pressure in cylinder 98, that tends to urge 
the platen 6 in an advancing direction by approx 
imately the Same pressure that would be exerted 
by gravity on the vertically moving ram in the 
other embodiments of the invention. The press 
may then be inched by any of the mechanisms 
showc and described in connection with Figs. 1, 
3 and 4, it being understood that this modifica 
tion shown in Fig.2 may be used with the mecha 
nisms shown in Figs. 1, 3 and 4 when the ram 
is disposed to move horizontally. 

It is believed that the operation of the hydraulic 
motor under the Systems which have been here 
inabove explained, will be clear from the descrip 
tion that has been given, but it will be briefly 
summarized. 

Referring first to Fig. 1, the device is shown as 
in the normal, inoperative position, in which the 
platen 6 is elevated and held elevated by the 
blocking of escape of fluid from the return cylin 
der 5 through pipe 3 by reason of the land 6 
closing port 2 in the main valve 7. In setting 
up the work to be performed by the press or 
motor, Such as in mounting dies, it is usually de 
sirable to inch the platen 6 downwardly and to 
stop it in the different inched positions, such 
movements being through small increments. 
When performing this operation with the mecha 
nism of Fig. 1, the pin 85 is inserted through the 
valve element 4 to prevent movement of the 
said element under action of spring 25 upon a 
fall of pressure in the chamber 22. 
The operator may perform this inching by 

rocking the lever 8 clockwise in Fig.1 sufficiently 
to elevate the valve element 4 as usual hereto 
fore, but preferably the operator merely closes 
the Switch 84 which energizes solenoid 8 and 
causes an operation of valve 79 to connect pipes 
78 and 80, whereupon fluid escapes from return 
cylinder 5 through pipes 3 and 76, adjustable 
throttle valve 77 and pipe 78, valve 79 and pipe 80. 
The rate of escape as provided for by valve 7 
determines the rate of descent of platen 6, and 
upon releasing switch 88, the latter automatically 
opens, the electromagnet 8 f is de-energized, valve 
79 is closed and platen 6 at once stops and remains 
in that stopped position. At this time, the re 
turn cylinder 5 is in communication through 
pipe f3, valve 3 and pipe 30 with chamber 22, 
until the movement of platen 6 releases valve rod 
35 and thereafter valve 3 places chamber 22 in 
communication with cylinder 4. Hence any 
fallen pressure in chamber 22 during such initial 
increments of descent of platen 6 will not release 
valve element f8 for movement in a direction to 
cause return of the platen 6 to its elevated posi 
tion until valve 3 is released and operates to 
connect chamber 22 to cylinder 4. - 
The platen may be inched throughout any de 

sired range of its possible advancing movement, 
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even though platen 6 may release valve element 
35, because the pin 86 holds the valve element 
4 against movement into a position in which it 
causes a return of the ran to its elevated post 
tion. After the inching operation has been con 
cluded, the operator removes pin 85, and the de 
vice is ready for normal operation. The opera 
tor, to cause advance of the platen, closes switch 
6 which energizes solenoid 68 and operates valve 
50 to connect pipe 63 to pipe 5S, thus admitting 
fiuld under pressure to chamber 2. This forces 
valve element 4 against action of spring 25, 

O 

which would be upwardly in Fig. 1, so as to con 
nect the pump through pipes 8 and 49 with pipe 
a leading to main cylinder 6, and opening pipe 
3 at port 2 to exhaust, whereupon the ram de 

scends in the usual manner. During such de 
scent, check valve 8 opens to prefill the cylinder 
4, but when the platen 6 encounters resistance, 
the check valve 3G closes and the fluid from the 
pump forces the piston head 2 downwardly. 
After the pistOn 8 has descended a short dis 

tance, the valve element 36 is released and it 
connects pipei through pipe 33 with chamber 
22, so that when the pressure in the main cylinder 
4 is sufficient to overcome the pressure relief 
valve 68, fluid will pass through pipes 69, valve 
68 and pipe 67 to the unlatch cylinder 64a. This 
causes a disengagement of latch 82 from valve 
element 56, whereupon the spring $9 returns the 
valve element 56 to full line position in Fig. 1, 
which disconnects fluid under pressure from the 
chamber 2, vents that chamber and allows oper 
ation of valve element & by spring 25 into press 
reversing position. The piston 23 prevents 
movement of valve element 4 beyond intermedi 
ate position and into reversing position, until 
pressure in main cylinder 4, which is at this time 
transmitted to chamber 22, through valve 3, 
has fallen Sufficiently to allow piston 23 to be 
overcome by spring 25. . 

In the embodiment of the invention shown in 
Fig. 3, the operation is the same as explained in 
connection with Fig. 1, except that instead of 
using pin 85 during an inching operation by 
bleeding the fluid from the return cylinder, the 
Operator merely closes the switch 93 to cause an 
operation of valve 36 that connects chamber 22 
to pump and disconnects it from valve 38, and 
while that switch 93 is held closed he closes 
Switch 86 to operate valve 9 and bleed operating 
fluid from the return cylinder in the same man 
ner as explained in connection with Fig. 1. 
The embodiment of the invention shown in 

Fig. 4 operates the Sane, as explained in connec 
tion with Fig. 3, except that the pilot valve 5 
admits fluid alternately to the opposite ends of 
the valve element & so as to alternately urge the 
valve element 4 in opposite directions. The 
fluid admitted to pilot cylinder 9 merely per 
forms the same function as spring 25 in Figs, 1 
and 3. w 

It will be understood that this modification in 
valves a and 50 shown in Fig. 4 may also be 
included in the forms of the invention shown in 
Figs. 1 and 2, to replace the spring 25. It will 
also be understood that various changes in the 
details and arrangements of parts, which have 
been herein described and illustrated in order to 
explain the nature of the invention, may be made 
by those skilled in the art within the principle 
and scope of the invention as expressed in the 
appended claims. 
I claim as my invention: 
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10 
motor having a main cylinder, a retraction cylin 
der, and a ram element operated in opposite 
directions by fluid pressures in said cylinders, 
which comprises a source of operating fluid under 
pressure, a main control valve having a valve 
element selectively movable between three posi 
tions, in one of which it connects said source to 
said main cylinder and releases fluid from said 
retraction cylinder, in another of Which it con 
nects said source to said retraction cylinder and 
releases fluid from said main cylinder, and a 
third position intermediate said two positions at 
which it prevents escape of fluid from said re 
traction cylinder, releases fiuld from said main 
cylinder and by-passes fluid from said source, 
means for yieldingly urging said valve element 
into said another positio, hydraulic means for 
releasably preventing mt Vement of said valve 
element by Said urging raeans into said another 
position, fluid actuated means for moving said 
valve element into said one position to start an 
advance of said ram element, an auxiliary valve 
controlling said fluid actuated means and having 
a control member, means yieldingly urging said 
control member into a position in which it makes 
said fluid actuated means ineffective on said 
element, means for shifting said control member 
into a position in which it causes operation of 
said fluid actuated means, means for latching 
said control member, in said last named position, 
and means responsive to an operating condition 
of said notor when said element is moving under 
pressure existing in said main cylinder for re 
leasing said control member from said latching 
means to cause a retraction of said element. 

2. Improved operating means for a hydraulic 
motor having a main cylinder, a retraction cyline 
der, and a ram element operated in opposite 
directions by fiuid pressures in said cylinders, 
which comprises a source of operating fluid under 
pressure, a main control valve having a valve 
element selectively movable between three posi 
tions, in one of which it connects said source to 
said main cylinder and releases fluid from said 
retraction cylinder, in another of whichit con 
nects said source to said retraction cylinder and 
releases fluid from said main cylinder, and a 
third position intermediate said two positions at 
which it prevents escape of fluid from said re 
traction cylinder, releases fluid from said main 
cylinder and by-passes fluid from said source, 
means for yieldingly urging said valve. element 
into said another position, hydraulic means for 
releasably preventing movement of said valve 
element by said urging means into said another 
position, fluid actuated means for moving said 
valve element into said one position to start an 
advance of said ram element, an auxiliary valve 
controlling said fluid actuated means and having 
a control member, means yieldingly urging, said 
control member into a position in which it makes 
said fluid actuated means ineffective on said 
valve element, means for shifting said control 
member into a position in which it causes Oper 
ation of said fluid actuated means, means for 
latching said control member in said last named 
position, a hydraulic device responsive to fluid 
pressure and operable on said latching means 
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1, Improved operating means for a hydraulic 75 

for releasing said control member, a conduit Con 
nected to said hydraulic device and having there 
in a pressure relief valve for passing fluid to said 
hydraulic device when pressure in said conduit 
exceeds a selected pressure, and means for sup 
plying said conduit with fluid under pressure 
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directly responsive to the fluid pressure in said 
main cylinder. 

3. The combination substantially as set forth 
in claim 1 in which said responsive means re 
sponds to fluid pressure in said main cylinder as 
said operating condition, and said source of fluid 
under pressure is a variable delivery pump which 
automatically sets itself to no delivery condition 
when pressure in a pilot cylinder thereof reaches 
a selected pressure, and said pressure responsive 
means includes a pressure relief valve which re 
mains closed until said selected pressure is 
reached and then opens, and means for deliver 
ing fluid under pressure to said pilot cylinder 
concurrently with delivery of fluid to said releas 
ing means for said control member, whereby in 
the event of failure of said releasing means to 
release said control nember at the selected pres 
sure for which it is set to release, said pump will 
automatically set itself to no delivery condition. 

4. Improved operating means for a hydraulic 
motor having a main cylinder, a retraction cylin 
der, and a ram element operated in opposite 
directions by fluid pressures in said cylinders, 
which comprises 8 source of operating fluid under 
pressure, a main control valve having a valve 
element selectively novable between three posi 
tions, in One of which it connects said source to 
said main cylinder and releases fluid from said 
retraction cyinder, in another of Which it con 
nects said source to said retraction cylinder and 
releases fluid from said main cylinder, and a third 
position intermediate said two positions at which 
it prevents escape of fluid from said retraction 
cylinder, releases fiuid from said main cylinder 
and by-passes fluid from said source, means for 
yieldingly urging said valve element into said an 
other position, hydraulic means for releasably 
preventing movement of said valve element by said 
urging means into said another position, fluid 
actuated means for noving said valve element 
into Sadd one position to start an advance of said 
ran element, an auxiliary valve controlling said 
fiudd actuated means and having a control mem 
ber, means yieldingly urging said control men 
ber into a position in which it makes said fluid 
actuated means ineffective on Said valve elle 
ment, means for shifting said control member 
into a position in which it causes operation of 
said fuid actuated means, means for latching 
said control member in said last named position, 
a hydraulic device responsive to fiuid pressure 
and operable on said latching means for releasing 
Said control member, a conduit connected to said 
hydraulic device and having therein a pressure 
relief valve for passing fluid to said hydraulic 
device when pressure in said conduit exceeds a 
Selected pressure, means for supplying said con 
duit with fluid under pressure directly responsive 
to the fluid presssure in said main cylinder, said 
source of fluid including a variable delivery pump 
operable to automatically set itself to no delivery 
condition whenever pressure in a pilot cylinder 
thereof reaches a selected pressure, and a con 
nection from Said pump pilot cylinder to said 
conduit between said hydraulic device and said 
pressure relief Wave. 

5. improved operating means for a hydraulic 
motor having a main cylinder, a return cylinder, 
and a ran advanced by the main cylinder and 
returned by the return cylinder, and urged yield 
ingly in the direction of said advance, which com 
prises a source of operating fluid under pres 
sure, means having a single control member for 
controlling the admission of operating fluid from 
said source alternately to said cylinders and the 
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12 
escape of fluid from said cylinders selectively to 
cause an advance of said ram, a return of said 
ran and a stoppage of said ram, said means being 
operable when said ran is stopped to by-pass 
fluid from Said source while said source is in com 
munication with said main cylinder, thereby to 
prevent escape of fluid from said return cylinder 
and thus hold said ran against advance by said 
yielding urge, ran controlled means for holding 
said control member in travel stopping position 
when said ram reaches its desired limit of return 
movement, means by which said control member 
may be held in its travel stopping position when 
it is released by said rain controlled means, and 
means for releasing fluid from said return cylin 
der Selectively and separately from said control 
ling means, and while escape of fluid from said 
return cylinder is blocked by said controlling 
means, to allow advance of said ram through 
Selected increments by said yielding urge, and 
restrict Said release of fluid from said return 
cylinder and thereby control the rate of such ad 
Vance of Said ran in said increments, whereby 
the ran may be inched without operation of said 
main control Wave. 
6. improved operating means for a hydraulic 

notor having a main cylinder, a return cylinder, 
and a ran advanced by the main cylinder and 
returned by the return cylinder, and urged yield 
ingly in the direction of said advance, which 
comprises a source of operating fluid under pres 
Sure, means for controlling the admission of op 
erating fiuld from said source to said cylinders 
and the escape of fluid from said cylinders selec 
tively to cause an advance of said ram, a return 
of said ram and a stoppage of said ram, said 
means being operable when said ram is stopped 
thereby to prevent escape of fluid from said re 
turn cylinder and release pressure in said main 
cylinder and thus hold said ran against advance 
by said yielding urge, ram controlled means for 
holding said control member in travel stopping 
position when said ran reaches its desired limit 
of return movement, means by which said con 
trol member Knay be held in its travel stopping 
position when it is released by said ram con 
trolled means, and means for releasing fiuid from 
said return cylinder selectively and separately , 
from Said controlling rneans, and while escape 
of fluid from said return cylinder is blocked by 
Said controlling means, to allow advance of said 
ran through selected increments by said yielding 
urge, and restricting said release of fluid from 
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Said return cylinder to thereby control the rate of 
such advance of said ram in said increments, 
whereby the ran aay be inched without opera 
tion of said main control valve, said fluid releas 
ing means including a throttle-controlled escape 
passage for regulating the rate of escape of op 
erating fluid, and a manually controlled valve for 
Selectively opening and closing said escape pas 
Sage, whereby the ran nay be inched without 
Operation of said main control valve. 

7. improved operating means for a hydraulic 
motor having a main cylinder, a retraction cylin 
der, and a rarin element operated in opposite di 
rections by fluid pressures in said cylinders, which 
comprises a source of operating fluid under pres 
sure, a main control valve having a valve element 
Selectively movable between three positions, in 
One of which it connects said source to said main 
cylinder and releases fitid from said retraction 
cylinder, in another of which it connects said 
source to said retraction cylinder and releases 
fluid from said main cylinder, and a third posi 
tion interfinediate said two positions at which it 
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prevents escape of fluid from said retraction cyl 
inder, releases fluid from said main cylinder and 
by-passes fluid from said source, means for yield 
ingly urging said valve element into said another 
position, hydraulic means for releasably prevent 
ing movement of said valve element by said urg 
ing means into said another position, ram-con 
trolled means including a ram-controlled valve 
connecting said hydraulic means to said cylinders 
alternately, said ram controlled valve being oper 
able when said ran is within a selected zone for 
connecting said hydraulic means to said retrac 
tion cylinder, and when out of said zone for con 
necting said hydraulic means to said main cylin 
der, and means for releasing fluid from said re 
traction cylinder separately from said main valve 
in Selected increments at will While said main 
valve element remains in said intermediate posi 
tion, to inch the ram in an advancing direction 
and means by which said main Valve element may 
be held in said third position, while said ram is 
being inched. 

8. Improved operating means for a hydraulic 
motor having a main cylinder, a retraction cylin 
der, and a ram element operated in opposite di 
rections by fluid pressures in said cylinders, 
which comprises a source of operating fluid under 
pressure, a main control Valve having a valve elle 
ment selectively movable between three positions, 
in one of which it connects said source to said 
main cylinder and releases fluid from said retrac 
tion cylinder, in another of which it connects said 
source to said retraction cylinder and releases 
fluid from said main cylinder, and a third posi 
tion intermediate said two positions at which it 
prevents escape of fluid from said retraction cyl 
inder, releases fluid from said main cylinder and 
by-passes fluid from said source, means for yield 
ingly urging said valve element into said another 
position, hydraulic means for releasably prevent 
ing movement of Said Wave element by Said urg 
ing means past said third position, ram-con 
trolled means including a ram-controlled Valve 
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releasably preventing movement of said valve elle 
ment by said urging means past said third posi 
tion, ram-controlled means including a ram-con 
trolled valve connecting said hydraulic means to 
said cylinders alternately, said ram-controlled 
valve being operable when said ram is within a 
selected zone for connecting said hydraulic 
means to said retraction cylinder, and when out 
of said ZOne for connecting said hydraulic means 
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connecting said hydraulic means to said cylinders 
alternately, said ram-controlled Valve being op 
erable when said ram is within a selected zone for 
connecting said hydraulic means to said retrac 
tion cylinder, and when out of said zone for con 
necting said hydraulic means to said main cyl 
inder, means by which said main valve, element 
may be held in said third position or released, a 
bleed passage for releasing fluid from said re 
traction cylinder separately from said main valve, 
a throttle valve in said passage for regulating the 
rate of said escape of fluid, and a manually con 
trolled valve for selectively opening and closing 
said escape passage to inch the ram in an ad 
vancing direction. 

9. Improved operating means for a hydraulic 
motor having a main cylinder, a retraction cyl 
inder, and a ram element operated in opposite 
directions by fluid pressures, in said cylinders, 
which comprises a source of operating fluid under 
pressure, a main control valve having a valve 
element selectively movable between three posi 
tions, in one of which it connects said source to 
said main cylinder and releases fluid from said 
retraction cylinder, in another of Which it con 
nects said source to said retraction cylinder and 
releases fluid from said main cylinder, and a 
third position intermediate said two positions at 
which it prevents escape of fluid from said re 
traction cylinder, releases fluid from said main 
cylinder and by-passes fluid from said source, 
means for yieldingly urging said valve element 
into said another position, hydraulic means for 
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to said main cylinder, means for releasing fluid 
from said retraction cylinder separately from said 
main valve in selected increments at will while; 
said main valve element remains in said inter 
mediate position, to inch the ram in an advanc 
ing direction, and means selectively operable to 
prevent movement of said main valve element 
from said intermediate position to said another 
position while inching said ram. 

10. Improved operating means for a hydraulic 
motor having a main cylinder, a retraction cyl 
inder, and a ram element ceperated in opposite di 
rections by fluid pressures in said cylinders, 
which comprises a source of operating fluid under 
pressure, a main control valve having a valve 

5 element selectively movable between three posi 
tions, in One of which it connects said source 
to said main cylinder and releases fluid from said 
retraction cylinder, in another of Which it con 
nects said source to said retraction cylinder and 
releases fluid from said main cylinder, and a third 
position intermediate said two positions at which 
it prevents escape of fluid from said retraction 
cylinder, releases fluid from said main cylinder 
and by-passes fluid from said source, means for 
yieldingly urging said valve element into said 
another position, hydraulic means for releasably 
preventing movement of said valve element by 
said urging means past said third position, ram 
controlled means including a ran-controlled 
valve connecting said hydraulic means to said 
cylinders alternately, said ram-controlled valve 
being operable when said ram is within a selected 
Zone for connecting said hydraulic means to said 
retraction cylinder, and when out of said zone 
for connecting said hydraulic means to said main 
cylinder, means for releasing fluid from said re 
traction cylinder separately from said main valve 
in selected increments at will while said main 
valve element remains in said intermediate po 
sition, to inch the ram in an advancing direc 
tion, and means for applying fluid pressure from 
said source to said hydraulic means and inter 
rupting the connection from said ram-controlled 
valve to said hydraulic means while inching said 
al 

il. Improved operating means for a hydraulic 
motor having a, main cylinder, a retraction cyl 
inder, and a ram element operated in opposite 
directions by fluid pressures in said cylinders, 
which comprises a source of operating fluid under 
pressure, a main control valve having a valve elle 
ment selectively movable between three positions, 
in one of which it connects said source to said 
main cylinder and releases fluid from said re 
traction cylinder, in another of which it connects 
said source to said retraction cylinder and re 
leases fiuid from said main cylinder, and a third 
position intermediate said two positions at which 
it prevents escape of fluid from said retraction 
cylinder, releases fluid from said main cylinder 
and by-passes fluid from said source, means for 
yieldingly urging said valve element into said an 
other position, hydraulic means for releasably 
preventing movement of said valve element by 
said urging means past said third position, ram 
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controlled means including a ran-controlled 
valve connecting said hydraulic means to said 
cylinders alternately, said ram-controlled valve 
being operable when said ram is within a select 
ed. Zone for connecting said hydraulic means to 
said retraction cylinder, and when out of said 
zone for connecting said hydraulic means to said 
main cylinder, means for releasing fluid from said 
retraction cylinder, separately from said main . 
valve in selected increments at will while said 
main valve element remains in said intermediate 
position, to inch the ram in an advancing direc 
tion, means included in the connection between 
said source and said main valve for maintaining 
a minimum pressure at said source, a selector 
valve in the connection from said ram-controlled 
valve to said hydraulic means connected directly 
to said source and operable to connect said hy 
draulic means alternately and selectively to said 
Source and to said ram-controlled valve, whereby 
during inching of said ram, fluid from said source 
may be applied to said hydraulic means to pre 
vent movement of said valve element into said 
another position. 

12. Improved operating means for a hydraulic 
motor having a main cylinder, a retraction cyl 
inder, and a ram element operated in opposite 
directions by fluid pressures in said cylinders, 
which comprises a source of Operating fluid under 
pressure, means having a single control member 
for delivering fluid from said source alternately 
to said cylinders to control the direction of travel 
and the activity of said ram, for releasing fluid 
from either cylinder automatically when fuid is 
applied to the other, and for stopping travel of 
said ram by releasing fluid pressure in said main 
cylinder and preventing escape of fluid from Said 
retraction cylinder, means controlled by said ram 
element for moving said control member into 
travel stopping position and holding it there at 
the end of a return movement of said ram ele 
ment, means for releasing fuid from said re 
traction cylinder in selected increments while 
Said main cylinder is free of pressure and said 
control member is in travel stopping position, to 4 
inch said ram in an advancing direction while 
said fluid delivering means remains unchanged 
and means by which said control member may 
be held in its travel stopping position during its 
release by Said ram element in an inching opera 
tion. 

13. Improved operating means for a hydraulic 
motor having a main cylinder, a retraction cyl 
inder, and a ram element operated in opposite di 
rections by fluid pressures in said cylinders, 
which comprises a source of operating fluid under 
pressure, means having a single control member 
for delivering fluid from said source alternately 
to said cylinders to control the direction of travel 
and the activity of said ran, for releasing fluid 
from either cylinder automatically when fluid is 
applied to the other, and for stopping travel of 
said ram by releasing fluid pressure in said main 
cylinder and preventing escape of fluid from said 
retraction cylinder, means controlled by said ram 
element for moving said control member into 
travel stopping position and holding it there at 
the end of a return movement of said ram ele 
ment, means for releasing fluid from said retrac 
tion cylinder in selected increments to inch said 
ram in an advancing direction while said fluid 
delivering means remains unchanged and free of 
pressure in said main cylinder, means by which 
said control member may be held in its travel 
stopping position during its release by said ran 
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element in an inching operation, and means for 
regulating the rate of escape of said fluid from 
said retraction cylinder by said inching means. 

14. Improved operating means for a hydraulic 
motor having a main cylinder, a retraction cyl 
inder, and a ram element operated in opposite 
directions by fluid pressures in said cylinders, 
which comprises a source of operating fluid under 
pressure, means having a single control member 
for delivering fluid from said source alternately 
to said cylinders to control the direction of travel 
and the activity of said ram, for releasing fluid 
from either cylinder automatically when fluid is 
applied to the other, and for stopping travel of 
said ram by releasing fluid pressure in said main 
cylinder and preventing escape of fluid from said 
retraction cylinder, means controlled by said ram 
element for moving said control member into 
travel stopping position and holding it there at 
the end of a return novement of Said ram ele 
ment, means separate from said first means for 
releasing fluid from said retraction cylinder in 
selected increments while pressure is released 
from said main cylinder to inch said ram in an 
advancing direction while said fluid delivering 
means remains unchanged, means by which said 
control member may be held in its travel stopping 
position during its release by said ram element 
in an inching operation, and means for prevent 
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ing operation of said delivering means in a man 
ner to cause retraction of said ram while said 
inching means is active in inching said ram. 

15. Improved operating means for a hydraulic 
motor having a main cylinder, a. retraction cyl 
inder, and a ram element operated in opposite. 
directions by fluid pressures in said cylinders, 
which comprises a source of operating fluid under 
pressure, means including a main valve connected 
to said source and to said cylinders for delivering 
fluid from said source alternately to said cylin 
ders to cause movement of said ram in Opposite 
directions and for releasing fluid from said main 
cylinder and preventing escape of fluid from said 
retraction cylinder to stop said ram, means in 
the connection from said source to said valve for 
insuring a minimum fluid pressure at said source, 
a fluid Operated system having a pilot control 
valve connected directly to said source for con 
trolling and operating said main valve and there 
by determining the direction of travel of said 
ram, means for operating said pilot valve in one 
direction, means yieldingly urging it in the op 
posite direction, latch means for releasably hold 
ing said pilot valve after operation in said one 
direction against operation by said urging means 
in the opposite direction, a hydraulically operated 
device for operating said latch means and means 
responsive to the pressure in said main cylinder 
for passing operating fluid to said device and 
causing release of said pilot valve from said latch 
means when a selected pressure in said main cyl 
inder is reached, said pressure responsive means 
operating at a higher pressure than that required 
to operate said device, whereby operation of said 
device will be rapid when said selected pressure 
in said main cylinder is reached. 

16. Improved operating means for a hydraulic 
motor having a main cylinder, a retraction cyl 
inder, and a ram element operated in opposite di 
rections by fluid pressures in said cylinders, which 
comprises a source of operating fluid under 
pressure, means including a main valve con 
nected to said source and to said cylinders for 
delivering fluid from said source alternately to 
said cylinders to cause movement of said ram in 
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opposite directions and for releasing fluid from 
said main cylinder and preventing escape of fluid 
from said retraction cylinder to stop said ram, 
means in the connection from said source to said 
valve for insuring a minimum fluid pressure at 
said source, a fluid operated system having a pilot 
control valve connected directly to said source 
for controlling and operating said main valve and 
thereby determining the direction of travel of 
said ram, means for operating said pilot valve in 
one direction, means yieldingly urging it in the 
opposite direction, latch means for releasably 
holding said pilot valve after operation in Said 
one direction against operation by said urging 
means in the opposite direction, means responsive 
to the pressure in said main cylinder for releasing 
said pilot valve from said latch means when a 
selected pressure in said main cylinder is reached, 
and ram controlled means for also controlling 
said main valve and setting it releasably to pre 
vent escape of fluid from said retraction cylinder 
and release fluid from said main cylinder to stop 
the ram at a selected position in its travel. 

17. Improved operating º means for a hy 
draulic motor having a main cylinder, a re 
traction cylinder, and a ram element oper 
ated in opposite directions by fluid pressures 
in said cylinders, which comprises a source of 
operating fluid under pressure, means includ 
ing a main valve connected to said source and 
to said cylinders for delivering fluid from said 
source alternately to said cylinders to cause move 
ment of said ran in opposite directions and for 
releasing fluid from said main cylinder and pre 
venting escape of fluid from said retraction cyl 
inder to stop said ram, means in the connection 
from said source to said valve for insuring a 
minimum fluid pressure at said source, a fluid 
operated system having a pilot control valve 
connected directly to said source for controlling 
and operating said main valve and thereby de 
termining the direction of travel of said ram, 
means for operating said plot valve in one d 
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cylinder and preventing escape of fluid from said 
retraction cylinder to stop said ram, means in 

5 

the connection from said source to said valve for 
insuring a minimum fluid pressure at said source, 
a fluid operated system having a pilot control 
valve connected directly to said source for con 
trolling and operating said main valve and there 

10 

by determining the direction of travel of said 
ram, means for operating said pilot valve in one 
direction, means yieldingly urging it in the op 
posite direction, latch means for releasably hold 
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ing said pilot valve after operation in said one 
direction against Operation by said urging means 
in the opposite direction, means responsive to . 
the pressure in said main cylinder for releasing 
said pilot valve from said latch means when a 
selected pressure in said main cylinder is reached, 
ram controlled means for also controlling said 
main valve and setting it releasably to prevent 
escape of fluid from said retraction cylinder and 
release fluid from said main cylinder to stop the 
ram at a selected position in its travel, means for 
releasing fluid from said retraction cylinder in 
selected increments at a selected rate, while said 25 main valve remains unchanged, to cause selected 
inching of said ram, said ram controlled means 
including a stop and hydraulic means for operat 
ing the stop into a position to prevent operation of 

rection, means yieldingly urging it in the opposite 
direction, latch means for releasably holding 
said pilot valve after. operation in said one di 
rection against operation by said urging means in 
the opposite direction, means responsive to the 
pressure in said main cylinder for releasing said 
pilot valve from said latch means when a se 
lected pressure in said main cylinder is reached, 
ram-controlled means for also controlling said 
main valve and setting it releasably to prevent 
escape of fluid from said retraction cylinder and 
release fluid from said main cylinder to stop the 
ram at a selected position in its return travel, 
means for releasing fluid from said retraction 
cylinder in selected increments at a selected rate, 
while said main valve remains unchanged, to 
cause selected inching of said ram and means by 
which said main valve may be held in the posi 
tion in which it releases fluid from the main cylinder and prevents escape of fluid therethrough 
from said retraction cylinder while inching the a. 

18. Improved operating means for a hydraulic 
motor having a main cylinder, a retraction cyl 
inder, and a ram element operated in opposite di 
rections by fluid pressures in said cylinders, which 
comprises a source of operating fluid under pres 
sure, means including a main valve connected 
to said source and to said cylinders for delivering 
fluid from said source alternately to said cylinders 
to cause movement of said ram in opposite di 
rections and for releasing fluid from said main 
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said valve in a direction to connect said source 
to said retraction cylinder, and means also con 
nected directly to said source and operable for 
supplying fluid under pressure directly to said 
hydraulic means to hold said stop in its said valve 
movement preventing position while said ram is 
being inched by releasing fluid from said retrac 
tion cylinder and said main valve remains un changed. 

19. Improved operating means for a hydraulic 
motor having a main cylinder, a retraction cyl- i 
inder, and a ran element operated in opposite 
directions by fluid pressures in said cylinders, 
which comprises a sourse of operating fluid under 
pressure, a main control valve having a valve 
element selectively movable between three posi 
tions, in one of which it connects said source to 
said main cylinder and releases fluid from said 
retraction cylinder, in amother of Which it con 
nects said source to said retraction cylinder 
and releases fluid from said main cylinder, and 
a third position intermediate said two posi 
tions at which it prevents escape of fluid from 
said retraction cylinder, releases fluid from said 
main cylinder and by-passes fluid from said 
source, means for yieldingly urging said valve ele 
ment into said another position, hydraulic means 
for releasably preventing movement of said valve 
element by said urging means past said third 
position, ram-controlled means including a ram 
controlled valve connecting said hydraulic means 
to said cylinders alternately, said ram controlled 
valve being operable when said ram is within a 
selected zone for connecting said hydraulic means 
to said retraction cylinder. and when out of said 
zone for connecting said hydraulic means to said 
main cylinder, means for releasing fluid from said 
retraction cylinder separately from said main 
valve in selected increments at will while said 
'main valve element remains in said intermediate 
position, to inch the ram in an advancing direc 
tion, valve means in the connection from said 
ram-controlled valve to said hydraulir means for 
alternately applying fluid pressure to said hy 
draulic means and connecting the latter to said 
ram-Controlled valve to said hydraulic means for 
operation of said fluid releasing means in a man 
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ner to release fluid from said retraction cylinder . 
until said valve means in the connection to said 
hydraulic means is operated to disconnect the 
latter from sad ram-controlled valve and apply 
fluid pressure to said hydraulic means. 

20. Improved operating means for a hydraulic 
motor having a main cylinder, a retraction cyl 
inder, and a ram element operated in opposite 
directions by fluid pressures in said cylinders, 
which comprises a source of operating fluid under 
pressure, a main control valve having a valve 
element selectively movable between three posi 
tions, in one of which it connects said source 
to said main cylinder and releases fluid from said 
retraction cylinder, in another of whichit con 
nects said source to said retraction cylinder and 
releases fluid from said main cylinder, and a 
third position intermediate said two positions at 
which it prevents escape of fluid from said re 
traction cylinder, releases fluid from said main 
cylinder and by-passes fluid from said source, 
means for yieldingly urging said valve element 
into said another position, hydraulic means for 
releasably preventing movement of said valve 
element by said urging means past said third po 
sition, ram-controlled means including a ram 
controlled valve connecting said hydraulic means 
to said cylinders alternately, said ram-controlled 
valve being operable when said ram is within a 
selected zone for connecting said hydraulic means 
to said retraction cylinder, and when out of said 
zone for connecting said hydraulic means to said 
main cylinder, means for releasing fluid from said 
retraction cylinder, separately from said, main 
valve, in selected increments at will while said 
main valve element remains in said intermediate 
position, to inch the ram in an advancing direc 
tion, valve means in the connection from said 
ram-controlled valve to said hydraulic means for 
alternately applying fluid pressure to said hy 
draulic means and connecting the latter to said 

- ram-controlled valve, and individually controlled 
electrical means for operating said fluid releasing 
means and said valve means connected to said 
hydraulic means, said electrical means being so 
interconnected that operation of said fluid re 
leasing means is possible only while said valve 
means is in a position to apply fluid pressure to 
said hydraulic means. - 

21. Improved operating means for a hydraulic 
motor of the type having a working member and 
an advancing cylinder and a return cylinder for 
operating said working member back and forth, 
twhich comprises a variable delivery pump, a re 
versing valve, connections between said pump, said 
valve and said cylinders by which the delivery 
of fluid to said cylinders may be reversed to con 
trol the direction of travel of said working mem 
ber, said reversing valve having a valve ele 
ment movable into different positions to con 
trol the direction of travel of said working mem 
ber, means for holding said valve element in the 
position in which it causes an advance of said 
Working member but operable to release said ele 
ment, means for urging said valve element in a 
direction to cause a reversal of travel of the 
working member, means responsive to fluid pres 
sure in the advancing cylinder for causing a re 
lease of said valve element from said holding 
means when a desired pressure in said advancing 
cylinder is reached, and having a pressure relief 
valve opening to pass fluid under pressure from 
said advancing cylinder to said releasing means 
automatically when a desired pressure has been 
reached, and means responsive to the pressure 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

85 

70 

75 

20 
in said release means at the discharge side of sai 
pressure relief valve for automatically decreas 
ing the delivery of said pump while the pressure 
in said releasing means is sufficient to normally 
cause an actuation of said releasing means, where 
by if said releasing means fails to operate, a 
further rise in pressure in said advancing cylinder 
will be limited. 22. Improved operating means for a hydraulic 
motor of the type having a main chamber, a re 
traction chamber, and a ram element operated in 
opposite directions by fluid pressure differentials 
in said chambers, which comprises means for 
delivering operating fluid under pressure al 
ternately to said chambers to cause movements 
of said ram element in opposite directions and 
for closing said retraction chamber to stop an 
advance of said ram element, and including a 
control member yieldingly urged into a position 
to cause a retraction of said ram element, ram 
controlled means for causing movement of said 
control member out of a position in which it 
causes delivery of fluid to said retraction chamber 
to cause a retraction of said ram, at the end of a 
return movement of the ram and for releasing it 
in an initial zone of advance of said ram, a selec 
tively operated, valve-controlled connection to 
said retraction chamber to selectively, and at 
will, release fluid therefrom irrespective of the 
position of said control member, and a device by, 
which said control member may be held against 
movement into said position in which it causes a 
retraction of said ram for any desired extent of 
advance movement of said ran during release of 
fluid from said retraction chamber. . . 23. Improved operating means for a hydraulic 
motor of the type having a main chamber, a re 
traction chamber, and a ram element operated in 
opposite directions by fluid pressure differentials 
in said chambers, which comprises means for 
delivering operating fluid under pressure alter 
nately to said chambers to cause movements of 
said ran element in opposite directions and for 
closing said retraction chamber to stop an ad 
vance of saidi ram element, and including a con 
trol member yieldingly urged into a position to 
cause a retraction of said ran element, ram 
controlled means for causing movement of said 
control member out of a position in which it 
causes delivery of fluid to said retraction chamber 
to cause a retraction of said ram, at the end of a 
return movement of the ram and for releasing it 
in an initial zone of advance of said ram, a selec 
tively operated, valve-controlled connection to 
said retraction chamber to selectively, and at 
will, release fluid therefrom irrespective of the 
position of said control member, a device by 
which said control member may be held against 
movement into said position in which it causes 
a retraction of said ram for any desired extent of 
advance movement of said ram during release of 
fluid from said retraction chamber, and a com 
mon control for both said device and said waive 
controlled connection, whereby when said valve 
controlled connection is opened to release fluid 
from said retraction chamber, said holding device 
will be concurrently rendered effective to pre 
vent said movement of said control member. 

24. In a control system for a hydraulic motor 
of the type having a working member advanced 
and retracted by pressure differentials in ad 
vancing and retracting chambers in which said 
member reciprocates, that improvement which 
comprises a variable delivery pump having fluid 
responsive means to decrease the rate of deliv 
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ery of the pump, means for connecting said pump 
and chambers in an operating hydraulic circuit 
means for controlling the delivery of fluid from 
said pump to said chambers and thereby control 
ling the direction of movement of said member, 
Said controlling means having a fluid actuated 
element effective when operated for causing re 
traction of said member, and connected to said 
advancing chamber for actuation by the pressure 
in said advancing chamber, a pressure relief valve 
in Said connection from said element to said ad 

5 

O 

vancing chamber and passing fluid therethrough 
towards said element only in excess of a selected 
pressure on the attainment of which a retraction 
of said member is desired, and a connection from 
said element to said fluid responsive means at 
the discharge side of said pressure relief valve 
for delivering part of any fluid passed by the 
preSSure relief valve to said fluid responsive means 
to cause a decrease in the rate of delivery of 
fluid by the pump after the pressure relief valve 
Opens until the pressure in the advancing chamber 
has fallen to a selected extent. 

THOMAS E. STACY. 
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