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. 1

This invention relates to hydraulic circuits
and more particularly to a novel actuating cir-
~cuit for a hydraulic motor such as is commonly

utilized in hydraulic presses.

A general object of the invention is to provide

& novel hydraulic circuit such as above described
which is simple, economical in construction, and
- is capable of efficient actuation of a hydraulic
motor in the various phases of an operating cycle
such as is utilized in hydraulic presses.
. Another object of the invention is to provide,
in a hydraulic circuit of the above type, novel
dumping valve means for accommodating rapid
advance of the hydraulic motor to move the platen
to the work and for thereafter accommodating
the working stroke of the motor. |

Still another object of the invention is to pro-
vide valve meanswhich maybe efficiently actuated
without the necessity of pilot systems such as
compressed air circults, commonly utilized for
this purpose.

A different object of the invention is to pro-
vide novel means for gradually relieving pres-

- sure in the advance chamber of the hydraulic
motor before reversal of the same to initiate the

return stroke thereof, thereby insuring shockless
~ and noiseless operation of the circuit.
- Still another object of the invention is to pro-

... vide dumping valve means adapted to accommo-
... date flow of hydraulic fluid into the return cham-
" ber of the hydraulic motor on the return stroke

" thereof and adapted to throttle flow of fiuid from

.. said return chamber at the end of the rapid ad-

) f;'_.,vance stroke of said motor to check the advance

' stroke thereof prior to the engagement of the

platen with the work. |

- .The foregoing and other objects and advantages
~ of the invention will become apparent from a
consideration of the following specification and

~ the accompanying drawings, wherein:

~ FPigure 1 is a flow diagram of & gravity advance

o _'hydraulic circuit embodying the invention, por-

 tions of the hydraulic motor and associated valves

 being broken away to clarify the operatmn there-
"f'of and
... Fgure 2 is a diagram similar to Figure 1 but
""illustratmg a modification of the invention
¥ .wherein the circuit comprises a positive advance
‘motor for actuating the press ram on its rapid
o advance stroke to the work.
. Describing the invention in detail and refer-
| ,_ring first to the embodiment of Figure 1, the hy-
draulic press which is diagrammatically indicated
- at 2 comprises an hydraulic motor including a
_cylinder 4 and a ram 6 with a head 8 reciprocal
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American Steel Foundries, Chleato, Iil., a cor-

in the cylinder and deflning advance and return

chambers 10 and i2 therein. It will be under-

stood that the press may be of any suitable de-
sign incorporating advance and return cham-
bers and associated ram means withir the same
or independent cylinders, as is well known to
those skilled in the art.

The advance chamber (0 is connected by a
passage or port (4 to a preflll valve, generally
designated 16, comprising a casing or body I8 with
one or more ports 20 connected to a tank or reser-
voir 22 of hydraulic fluid within which the valve
§6 is preferably mounted. A valve stem 24 with
8 larger diameter portion 28 slidably fitted within
a complementary bore in the casing 18 is pro-
vided for opening and closing the advance cham-
ber (0 with respect to the ports 20 which are
connected to the hydraulic fluid within the reser-
voir 22, as above noted. The smaller diameter
portion 28 of the stem is adapted to seat against

the upper extremity of a port 29 communicating

with the before-mentioned passage 14 to close
the same in the closed position of the prefill
valve 18, A spring 30 is connected to the stem
24 for yieldingly urging it to its open position
at which the passage 14 and the advance cham-
ber {0 are in communication with the hydraulic
fluid in the reservoir 22.

The novel circuit comprises a pump 32 having
its suction side connected to a suction line 34
communicating with the reservoir 22, the dis-
charge side of said pump being connected by 1

supply line 36 to a selector valve 38 of conven-

- tional design. The selector valve comprises a

35

body or casing 40 with an internal bore receiv-
ing complementary spools or lands 42 of a valve

- stem, generally designated 44 said stem having
- an internal longitudinal passage connected by

40

45

ports 46 to the bore of the casing 40. The cas-
ing comprises a port 48 connected to an advance
line §0, a port 62 connected to a return line 54,
and end ports 56 connected to a relief or discharge
line 58 communicating with the reservoir 22.
The return line 54 is connected by a port 60 to
a chamber 62 within a dumping valve, generally
designated 64, said chamber being connected by

A port 66 to & port 68 in the return chamber 12

of the hydraulic motor 2. The port 68 is also
connected through a one-way check valve 710 to
the return line 54 for a purpose hereinafter de-
scribed in connection with the operation of the
circuit. The valve 64 comprises a stem T2 adapt-
ed to close the port 60 and to open said port 60
upon the release of pressure within a passage 74

u by the opening of an adjustably spring-pressed




- valve 16 connected by a line 18 to the discharge -
line 58, or by the opening of a solenoid-operated
- pilot valve 80 connected to the discharge line 58.
.- The advance line 50 is connected to two branch
lines 82 and 84 through a dumping valve 86 sim-
~1lar to the valve 64 and having the correspond-

~ return chamber 12 is exhausted through the port
68, the valve 64, and the selector valve 88 into
the discharge line 58: and the prefill valve 16

is open accommodating flow of hydraulic fluid
Irom the reservoir 22 into the advance chamber
10 ‘inasmuch as the gravity advance stroke of

- ing parts similarly numbered. It may be noted
that the port 608 of the valve 86 is connected to

" the branch line 82 of the-advance line 50, and

the valve 86 is provided with two ports 66, the
lower of which, as shown in Figure 1, is connected
to the advance line 58, the

chamber 10 of the hydraulic motor, and the
branch line 84 is connected to a holding valve

88 adapted to resist flow therethrough until a

predetermined adjustable back pressure is de-

the ram 6 to the work is faster than the capacity

- Of the pump 32 to deliver hydraulic fluid to the
~ chamber 10.
10

- The valve 88, as above noted, is
effective at this time to create a back pressure in

~ the branch line 84, thereby insuring delivery of

o | upper port 66 being -
- connected to the branch line 88. e

The branch line 82 is connected to the advance.

15

veloped greater than that due to the frictional

 resistance to flow through. the valve 86 and the

20

ine 82, thereby insuring that substantially no

pressure fluid passes the valve 88 until the ram

6 has completed its rapid advance stroke to the

- work at which time the dumping
~ 86 are closed, as hereinafter described.

‘The branch line 84 downstream 'of.':the_ V&l#& -
88 is divided into two sub-branch lines 90 and 92,

18 of the prefill valve 16 to admit pressure fluid
against the larger diameter pcrtion 26 of the

 stem 24 to urge the same to its closed position

valves 64 and

fluid from the valve 86 to
10, | o

the advance chamber

Astheram 6 approaches the énd;of the 'a-dva-nce )
stroke thereof, the pilot valve 80 is actuated to

close the passages 14 from communication with

the discharge line 58, whereupon the stems 12

of the valves 64 and 86 are closed. Thus the
descent of the ram 6 is checked by the valve 64

until the pressure within the return chamber

12 is sufficient to open the spring-pressed valve

element 76 of the valve 64, thereby exhausting

the passage 74 thereof and accommodating open-

- Ing of the stem T2. This action results in throt-

tling of the flow of fluid through the valve §4
at the end of the rapid advance stroke of the

| ~ ram §, thereby slowing down the approach of
the line 90 being connected to a port in the casing

the ram 6 prior to engagement of the associated

- platen (not shown) with the work. Under these

after the valve 88 has opened, as hereinafter

described. The sub-branch line 92 is connected
- to the advance chamber 10 through a holding
~valve 93 adapted to open after a predetermined

back pressure has been developed in the sub-

branch line 80 to close the prefill valve (6.

The sub-branch line 82 is connected upstream
- of the holding valve 93 and downstream of the
holding valve 88 to a prefill valve relief or dis- 40
- to the closed position therecf. After the prefill
~valve 16 has closed, pressure within the sub-
32 opens the holding valve 93, which

- charge line 84 which is connected to the supply

- line 36 downstream of the pump 32 and upstream

of the selector valve 38. The relief line 94 com-
prises valve means including an adjustable

~ throttle valve 96 and a one-way check valve 83
- Tor throttling flow of hydraulic fluid from the
- prefill valve 16 and sub-branch line 90 when the -

-Selector valve 38 is in its neutral position, reliev-
ing _ _
~ & gradual opening of the prefill valve 16, as hera-

Inafter discussed in connection with the opera-

~Uon of the press, to prevent shock and noise

conditions, with the valve 86 closed to prevent
flow of fluid from the port 60 to the advance

‘chamber 10, the hydraulic fluid from the advance
line 50 is delivered to the branch line 84 until

- sufficient pressure is developed to open the hold-

35

ing valve 88, whereupon the hydraulic fluid is
delivered to the sub-branch lines 90 and 892, the

~ holding valve 93 being effective at this time to

develop sufficient back pressure in the line 99 -

to act upon the larger diameter portion 26 of

the prefill valve stem 24, thereby urging the same

branch line

- thus accommodates flow of fluid into the advance

pressure in the supply line 36. This insures

which would otherwise result from the suddenre-
lease of pressure within the advance chamber 0

after completion of the working stroke of the
- motor 2.

that when the selector valve 38 is actuated to

It may be noted in this connection -

either the advance or return position thereof,

pressure in the supply line 36 closes the check
valve 98 to positively prevent flow of hydraulic
~ fluid through the relief line 94. i : |

- In operation of the abovE:—_dES.cribéd -cir‘cuit,- |
the rapid advance phase of the motor 2 is ini-

tiated by actuation of the stem 44 of the selector

~ valve 38 to the advance or lowermost position
thereof, designated in Figure 1, the valves 64
and 86 being open inasmuch as the pilot valve
80 is actuated to exhaust the passage T4 of thess
valves to the discharge line 58. Thus the pres-

‘Sure fluid delivered by the pump 32 to the ad-

; chamber 10 to urge the ram & on the working |
‘stroke thereof against the work, the fAuid from

the return chamber 12 peing throttled, as above
described, by the valve 64. D

- It may be noted that during the working st_roke-_
, 0of the ram 6 the pressure against the portions

26 and 28 of the prefill valve 16 is approximately
equal; however, the stem 24 is maintained in

its closed position inasmuch as the pressure act-

Ing against the larger diameter portion 26 there-

- Of is effective to urge the same downwardly to
- the closed position thereof. S |

It may be also noted at this point that the

Spring pressure against the valve element 16 of
the dumping valve 86 is adjusted so that the ele-
e

ment 16 opens under a predetermined maximum
pressure within the advance chamber 10 which
Is under these ccnditions connected to the ad-
vance line 30 through the sub-branch line 84 and

- the valve 86. Thus the valve element 16 of the

65

valve 86 functions as a safety relief valve to pre-

- vent the building up of dangerous pressures with- |
- In the system on the working stroke of the ram 6.

1)

- vance line 30 is urged through the valve 86 into

- the branch line 82 and thence into the advance

‘chamber 18 of the hydraulic motor 2, as the ram

§ is urged by grav _
thereof to the work. Under these conditions the

gravity on the rapid advance stroke
5

_ The return stroke of the ram 6 is initiated with
the valves 64 and 86 preferably closed by actu-
ation of the selector valve 38 first to the neutral
position and then to the return position indi-
cated in Figure 1. In the neutral position of the
valve 38 the ports 48 and 52 are blocked and the
supply line 36 is connected to the discharge line
58, thereby relieving pressure within the line ¥
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and accommodating gradual throttled flow of

fluid from the top of the preflll valve casing 18
through the sub-branch line 80 into the branch
line 94 and thence into the supply line 38 which
is connected to exhaust. Thus the prefill valve
16 is gradually opened accommodating gradual
release of pressure within the advance chamber
0 to prevent the shock and noise which would™
otherwise result upon uncontrolled opening of
the preflll valve 16. It may be noted in this con-
nection that the holding valve 88 is incapable of
opening in response to pressure within the sub-
branch lines 90 and 92 and the holding valve 93
is incapable of opening in response to pressure
within the chamber 10. Thus in the neutral po-
sition of the valve 38 the flow of fluld from the
preﬂll valve 16 is through the relief line 94.
- After "the prefill valve 16 has opened, the se-

6 -
the purposes hereinafter described in conner-.
tion with the operation of this circuit. ‘The &
lector valve 38, the throttle valve 83 and the pilot
valves 80a and 80b are shown in elevation inas-
much as their construction is identical with that
of the corresponding valves of the embodiment.

y lllustrated in Figure 1.

10

15

lector valve 38 is actuated to the return position

thereof, indicated in Fugure 1, whereupon pres-
sure fluid is directed from the supply line 386 to
the return line 54, and the advance line 80 is
exhausted to the discharge line §8. Flow of
pressure fluid through the return line 54 by-
passes the valve 64 and passes freely through the
check valve T8 into the return chamber 12 of
the hydraulic motor 2, urging the ram 6 up-
wardly on the return stroke thereof. Fluid with-
in the chamber 10 is urged into the reservoir 22
through the prefill valve I16 under these condi-
tions. When the ram 6 reaches the end of its
return stroke, the valve stem 44 is moved to the

neutral position thereof, and the ram 6 is locked

in its return position inasmuch as the valve 64
is still closed to resist flow of fluid from the re-
turn chamber 12.

For the purpose of convenience, the above dis-
cussion assumes that the valves 38 and 80 are
manually controlled; however, it will be readily

understood by those skilled in the art that these

valves may be automatically actuated in re-
sponse to the position of the ram or the hy-
draulic pressures within the cylinder 4, or by any

desired combination of position or pressure-re-

sponsive devices ccmmonly utilized for th1s pur-
pose.

draulic motor is provided with a positive drive
for urging the ram on the rapid advance stroke
thereof to the work. The circuit of Figure 2 is
otherwise similar to that shown in Figure 1 and

corresponding parts are identified by correspond-

ing numerals to simplify the description.

In Figure 2 the hydraulic motor 2 comprises a
-rapid advance chamber 102 within the ram 6
and a rapid advance conduit or pipe 104 carried
by the cylinder 4 and slidably fitted within a
complementary fluid-tight opening within the
ram head 8 communicating with the rapid ad-
vance chamber {02. The pipe {04 is connected
to the branch line 82 of the advance line 50
which is connected to a port 66 of the dumping
valve 86, only one port 66 being utilized in this
arrangement. The port 60 of the valve 86 is con-
nected to the other branch line 84 of the advance
line 50, and the holding valve 88 is eliminated
inasmuch as the valve 86 in this embodiment is

Reférrmg now to Figure 2, a modiﬂcation of
- the novel circuit is illustrated wherein the hy-

20
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In the operation of the circuit shown in Fig-
ure 2, the advance stroke of the ram § is initiated
by actuation of the selector valve 38 to direct
pressure fluid from the supply line 36 to the ad-
vance line §0 and to direct fluid from the return
line 64 to the discharge line 58. At this time the
pilot valve 80a is closed thereby closing valve 86
to direct flow of fluid from the advance line 50
into the branch line 82 which is connected
through the pipe (04 to the rapid advance cham-
ber 102, thus delivering fluid to this chamber to
drive the ram 6 on its advance stroke. At the
same time, t_he pilot valve 80b is also closed so
that fluid passing from the return chamber (2
must overcome the resistance of the adjustably
spring-pressed valve element 16 to pass through
the valve 64. The flow from the return cham-
ber 12 through the valve 64 is thus throttled so
that the ram 6 can move on its advance stroke
only as fast as it is driven by the pressure of the
fluid within the rapid advance chamber 102. It
may be noted in this connection that if desired
the valve 80b may be opened to accommodate un-
restricted flow of fluid from the return chamber
12 through the valve 64 until the ram 6 reaches
the end of its rapid advance stroke just prior to
contact of the associated platen (not shown)
with the work, whereupon the valve 80b may be
closed to throttle further flow of fluid through
the valve 64, as above described. When the ram
b reaches the end of its rapid advance stroke with
the pilot valve 80b closed, the pilot valve 80a is
opened, thereby opening the valve 86 and ac-
commodating flow of fluid through the port 60
into the branch line 84 and thence into the sub-
branch line 90 to close the prefill valve 16 against
the resistance of its spring 30. After the prefill
valve 16 has closed, the holding valve 93 is opened
by the pressure in the line 84 to admit pressure
fluid through the sub-branch line 92 to the ad-

- vance chamber (0 of the cylinder 4, thereby

o0

60

urging the ram 6 on the workmg adwnce stroke
thereof.

The return stroke of the ram § is e:‘fected_un-
der these conditions by first moving the valve
stem 44 of the selector valve 38 to the neutral
position and then to the return position, shown"
in Figure 2. In the neutral position of the ciem
44, the prefill ‘valve is gradually opened by the
thrott’ed flow of fluid through the sub-branch
line 90, the branch line 84, and the prefill valve
relief line 94 to the supply line 36 which is, under
these conditions, relieved of pressure inasmuch
as 1t is connected by the valve 38 to the diszharge
line 58. Thus the prefill valve 18 gradually
opens fo dissipate the high pressure within the
advance chamber (0. The selector valve stem
44 is then actuated to its return position and the
pilot valve 800 is opened to open the valve 64,
thereby freely admitting presure fluid from the

 supply line 36 to the return line 54 and accom-

closed to positively prevent flow of fluid into the

branch line 84 on the rapid advance stroke of
the motor 2, as hereinafter described.

Also in the embodiment of Figure 2, the check :

valve 10 is eliminated, and independent solenoid-
operated pilot valves 80a and 80b are provided
for the respective dumping valves 86 and 64 for

70

76

modating flow of fluid from the advance line 50
to the discharge line 58. It will be understood
that as the ram 6 moves on its return stroke the
hydraulic fluid within the chamber 10 is urged
through the prefill valve (6 into the reservoir 22,
and the fluid within the rapid advance cham-

ber (02 is urged through the branch line 82 and




the advance line 50 into the discharge line 88,
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When the ram § reaches the end of its return
stroke, the valve 88b is closed to close the valve

64, and the selector valve 38 is actuated to its
neutral position, thereby locking the ram in its
Initiation of another

- return position prior to
- advance stroke thereof. |

It may be noted that in the embodiment of
Figure 2, as in the embodimeint of Figure 1, the

valves 80z and 80b and the valve 38 may be jq

~ manually controlled or may be automatically
controlled by pressure or position responsive

Ineans or by a combination of such means, as will
be readily apparent to those skilled in the art. .
It is to be understood that I do not wish to be

the device will, of course, be apparent to those

skilled in the art without departing from the.

- spirit of the invention or the scope of the claims.
- Iclaim: S -

fluid therethrough. o
2. In an hydreulic circuit for an hydraulic
~motor comprising eylinder means and ram means .
- reciprocal therein defining advance and return
~ chambers therein, the combination of a reservoir

throttle in said relief lineforthrottllng flow of

of hydraulic fluid, prefill valve means for open-

ing and closing said reservoir with respect to
sald advance chamber, a discharge line con-

“hected to said reservoir, an advance line, selector
Valve means adapted in a neutral position there-
of to direct hydraulic fluid to said discharge line,

- Ssaid selector valve means being adapted in the

_ . ' D€ 15
- limited by the exact embodiments of the device

. shown which are merely by way of illustration
- and not limitation as various and other forms of

1. In an ',hydraulic cir.cuit for an hydr'ajulic_ |

- press comprising advance and return chamber
means and ram means reciprocal therein pre-

senting at least one advance area and a return
~area to be acted upon by hydraulic pressure, the -

25 _ _ .
~ hected to said branch Hnes, and adapted in one
- position of said dumping valve means to direct
fluid from said selector valve means {0 one of

combination of a reservoir of hydraulic fluid,

- prefill valve means for opening and closing said -_
- reservoir with respect to said advance chamber
~means, pump means having the suction side
‘thereof connected to said reservoir, selector valve
means connected to the discharge side of said
pump means, said selector valve means being

- connected to said return chamber means, to said

~ reservolr, and to an advance line having two
“branches independently connected to said ad-
- vance chamber means, said selector valve means
- being adapted in the neutral position thereof to
- direct flow of fluid from said pump means to said
- reservoir, said selector valve means being adapt- |
~ed in the advance position thereof to accom-
‘modate flow of fluid from said pump means to
said advance line and to accommodate flow of
fluid from said return chamber means to said
- reservoir, and said selector valve means being
- adapted in the return position thereof to direct
- flow of fluid from said pump means to said re-

- turn chamber means and to accommodate flow
of fluid from said advance line to said reservoir,

30

- ing stroke thereof, said
3 5 two sub—braHCh ].ll'les,

~advance chamber,

advance position thereof to direct fluid from said

return chamber to said discharge line and to
- direct fluid to said advance line, said selector

‘valve means being adapted in a return position

Said branch lines until the ram means encoun-

lers the resistance of the associated work, said
‘dumping valve means being adapted in another @
~ position thereof to direct fluid to the other
. branch line to urge the ram means on the work-

' ‘other branch line having
one connected to said pre-
other connected to said

 Sub-branch line for resisting flow of fluid into

- said advance chamber,
‘Sure in said prefill valve

410

thereby developing pres-

- before pressure fluid enters said advance cham.

- ber through said other
- hection upstream

- Sub-branch line and for

g0 How of fluid from said pump means to said one

dumping valve means operable in one position

thereof when said selector valve means is in the
~advance position thereof for directing flow of .

‘pressure fluid into one of said branches to act on

- an advance area of said ram.means during the ,
~ rapid advance stroke of said ram means to asso-
.. - clated work, said dumping valve ‘means being
- adapted in another position thereof to direct

- flow of fluid into the other branch after said ram
~ means has completed the rapid ardvance stroke
- thereof, said other branch being connected inde-~-

565

In said last-mentioned connection
~dating and throttling flow of fluid

- selector valve means and said

Sub-branch line, a con-
of said dumping valve means

between said one sub-branch line and the gis.

charge side of said pump means at a point up-

Stream of said selector valve means, valve means
for accommo-
from said one
DPositively preventing

Sub-branch line, and operating means for said

3. In an hydraulic circuit for actuation of an
h'ydraulic motor

- Tam means reciprocal therein, said ram means

~_ comprising advance and return areas to be acted =

. source of hydraulic pressure fluid, selector valve
go D nr _ ady , R
- lines connected to said selector valve means, said

pendently of its connection with said advance

- Chamber means to said prefill valve means, hold-
between said

~ ing valve means in the connection

.. a .

‘other branch and said advance chamber ‘means

fill valve means has closed under the pressure

of the fluid in said other branch, a prefill valve
pressure relief line connected to said other

branch upstream of said holding valve means

| 65
Tor resisting flow of fluid thereto until said pre-

upon by hydraulic fluid, the combination of a

means connected thereto, advance and return

return line being connected to said cylinder

means at a point therein to deliver

~ %o act on a return area of said ram means, said
‘advance line comprising a rapid advance branch’

~ Ime and a working advance branch line, the
~rapid advance branch line being connected to -

- Sald cylinder means at a point therein to convey

70

- and connected to the discharge side of said pump
means upstream of said selector valve means,

~ one-way check valve means in said relief line
~ actuating flow of fluid from said other branch
- the discharge side of said pump in the neutral 75

ing divided into two sub-branches, .
‘hydraulic fluid connected to said cylinder means
to convey hydraulic fluid to a portion of said
cylinder means containing an advance area of

hydraulic fluid to act on an advance area of said
ram means, the working advance branch line be-
a reservoir of

sald ram means, prefill valve means for opening

a holding valve in said other

means to close the same

including cylinder means and
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and closing the connection between said reser-
voir and said cylinder means, one of said sub-
branch lines being connected to said prefill valve
means. to convey hydraulic pressure fluid thereto
to close the same, and the other of said sub-
branch lines having a connection to said cylinder
means to act on the area of said ram means with-
in said portion of said cylinder means, said selec-
tor valve means being adapted in an advance
position thereof to direct fluid from said source
to sald acdvance line and to exhaust fluid within
-said return line, said selector valve means being
adapted in a return position thereof to direct
fluid from said source to said return line and
to exhaust fluid within said advance line, said
selectoir valve means being adapted in a neutral
porsition thereof to exhaust pressure fluid from

- said source, and a pressure relief line connected

to sald one sub-~branch line and connected to said

source at a point upstream of said selector valve

means, said relief line comprising a one-way
check valve accommodating flow of fluid to ex-
haust when said selector valve means is.in the
neutral pogition thereof, and said relief line com-
prising throttle valve means between said check
valve and said one sub-branch line. |
4. In an hydraulic circuit. for actuation of an
hydraulic motor including cylinder means and
ram means reciprocal therein, said ram means
comprising advance and return areas to be acted
upon by hydraulic fluid, the combination of a
source cf pressure fluid, selector valve means con-
nected thereto, advance and return lines con-
nected to said selector valve means, said re-
turn 1line being connected to said cylinder
means at a point to convey hydraulic fluid
to act on a return area of said ram means,
said advance line being divided into a rapid
advance branch line and a working advance
branch line, the rapid advance branch line
being connected to said cylinder means at a
point to convey fluid to act on an advance ares
of said ram means, the working advance branch
line being divided info two sub-branches, a reser-
voir of hydraulic fluid connected to said cylinder
means to convey hydraulic fluid to an advance
area of said ram means, prefill valve means for
opening and closing the connection between said
reservoir and said cylinder means, one of said
sub-branch lines being connected to said prefill
-valve means to convey hydraulic pressure fluid
- thereto for closing the same, and the other of said

sub-branch lines having a connection to said

cylinder means to convey hydraulic pressure fluid
to act on the area of said ram means supplied by
said prefill valve means, said last-mentioned con-
nection comprising holding valve means for de-
veloping a predetermined back pressure in said
one sub-branch line before opening to admit
pressure fluid to said cylinder means throueh said
other sub-branch line, dumping valve means in
sald advance line adapted in one position thereof
to accommodate flow of hydraulic fluid into said
rapid advance branch line, said dumping valve
means being adapted in ancther position thereof
to accommodate flow of fluid to said workine
advance branch line, said selector valve means
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ing the rapid advance stroke of said ram means

when said dumping valve means is actuated to
sald other position thereof, said terminating
means comprising normally open valve means in
the connection between said return line and said
cylinder means, said last-mentioned valve means

being adapted at all times to accommodate flow

of fluid from the return line to said cylinder
means and being adapted in closed position to
throttle flow of fluid from said cylinder means
to said return line, and being adapted in open
position to accommodate substantially un-
throttled flow of fluid from said cylinder means
to said return line, and actuating means for
closing said last-mentioned valve means when
said dumping valve means is actuated to said
other position thereof.

5. In an hydraulic circuit for an hydraulic
motor comprising cylinder means including ad-
vance and return chambers and ram means re-
ciprocal therein presenting advance and return
areas to be acted upon by hydraulic fluid in re-
spective chambers, the combination of a reser-
voir of hydraulic fluid, prefill valve means for
opening said reservoir to communication with
sald advance chamber on a rapid advance stroke
of said ram means to associated work and on a
return stroke of the ram means therefrom, and
for closing said reservoir from communication
with said advance chamber on a working advance
stroke of said ram means against said work, pump

- means having the suction side thereof connected
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being adapted in an advance position thereof io

direct flow of fluid from said source to said ad-
vance line and to direct flow of fluid from said
return line to exhaust, and said selector valve
means being adapted in a return position thereof
to direct flow of fluid from said source to said
return line and to direct flow of fluid from said
advance line to exhaust, and means for terminat-

70

to said reservoir, a selector valve connected to
the discharge side of said pump means, a dis-
charge line, an advance line, and a return line
connected to said selector valve, the discharge
line being connected to said reservoir, the ad-
vance line being connected to said advance cham-
ber, and the return line being connected to said
return chamber, dumping valve means in said
advance line for directing flow of fluid into said
cylinder to act on an advance area of said ram
means during the rapid advance stroke thereof
and for thereafter directing flow of fluid into a
portion of said advance line connected independ-
ently to said prefill valve means and to a portion
of said cylinder means containing an advance
area of said ram means, operating means for
said dumping valve means, holding valve means
in said portion of said advance line between said
prefill valve means and said cylinder megns for
developing a predetermined back pressure in said
prefill valve means to close the same before fluid
enters said portion of said cylinder. means
through said holding valve means, and dumping
valve means in said return line adapted in one
position to freely accommodate flow of fluid from -
said return chamber, and adapted in another
position to throttle flow of fluid from said return
chamber until a predetermined pressure value
has been developed therein, and means for ac-
tuating the second-mentioned dumping valve
means to said other position thereof thereby
checking advance movement of said ram means
at the end of its rapid advance stroke.

6. In an hydraulic circuit for an hydraulic
motor comprising eylinder means and ram means
reciprocal therein defining advance and return
chambers therein, the combination of a reservoir
of hydraulic fluid, prefill valve means for open-
ing and closing said reservoir with respect to said
advance chamber, a discharge line connected to
said reservoir, an advance line, selector valve
means adapted in a neutral position thereof to

5> deliver hydraulic fluld to said discharge line,




T

-sald selector valve

_ means being adapted in the
- advance position thereof to direct fluid from said
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return chamber to said discharge line and to di-

o rect fluid to said advance line, said selector valve
- means being adapted in a return position there-

of to direct fluid to said return chamber and to

deliver fluid from said advance chamber to said

~discharge line, pump means connected to said

. selector valve means for directing fluld under

N pressure thereto, said advance line having branch

~ lines connected independently to said advance
- chamber, dumping valve means connected to said
~ advance line for directing fluid in the advance

- of said branch lines until the ram means encoun-
ters the resistance of the aSSOCiated work and

10

- portion, a control port connected to

r

advance line, a dumping valve having a chamber
connected to the advance line and having ports
independently connected with said cylinder

means to-direct fluid to at least one advance

area of sald ram means, a stem in sald chamber
adapted -in closed position to close one of the

~ports and adapted in open position to open said -
- port, said advance line being at all times in com-.
-munication with the other port, said

a larger diameter portion slidably fitted in said

through said

&b the side of said portion remote from said
position of said selector valve means first to one

15

- then to the other branch line to urge the ram

means on the working stroke thereof, said other.

branch line having sub-branch lines, one con-

nected to said prefill valve means and another

connected to said advance chamber, a holding

- valve iIn saild other sub-branch line for resist-
~ Ing flow of fluld into said advance chamber,

~ thereby developing pressure in said prefill valve
28

~ means to close the same before pressure fluid

" enters sald advance chamber through said other

- Sub-branch line, operating means for said se- - _'
lector valve means and said dumping valve

stroke of sald rams means, said checking means

- means, and means for checking the advance

30

comprising normally open valve means in the

‘connection between said return chamber and said
selector valve means, said normally open valve

means being adapted at all times to accommodate:
flow of fluid from the selector valve means to the
return chamber and being adapted in closed posi--
of fluld from the return
chamber to the selector valve means, and being

“tion to throttle flow

adapted in open position to accommodate sub-

. stantially unthrottled flow of fluid from the re-
~ turn chamber to the selector valve means, and
actuating means for actuating said normally

-one DOrt. Spring means for urging said stem to

closed position, a normally closed control valve
adapted in open position to exhaust said control
bort thereby accommodating movement of said

~stem to open position, one of said chamber ports
being connected to a closing
20

area of said prefill

valve means and being connected to the cylinder

means by holding valve means

adapted to create

‘back pressure against said closing area thereby
~ closing said prefill valve ‘means bhefore delivery

~of fluid to the cylinder means, o
9. An hydraulic circuit, according to claim 8,
wherein the control port is provided with relief
‘valve means adapted to exhaust the control port
upon the development of a predetermined maxi-
mum pressure against

‘the advance area of the
ram means. | |

10. In an hydraulic circuit for an hydfaullc

: motor including a eylinder and a ram having a

- head dividing the cylinder into advance and re-
- turn chambers; the combination of advance and
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return lines connected to respective chambers, 3.

- reservoir of hydraulic fluid, prefill valve means

- adapted to open and close said reservoir with re-

spect to said advance chamber, operating vaive

- means connected to respective lines and adapted

open valve means to closed position thereof when

Sald dumping valve means is directing fluid to

sald other branch line.

7. An hydraulic circuit according to claim 4

- means including a valve chamber connected to '

wherein said selector valve means Is adapted in

- 8 neutral position thereof to direct flow of fluid

from said source to exhaust, and a pressure relief

- line is connected to said one sub-branch line up-

stream of said holding valve means and is con-

nected to said source upstream of said selector

to alternately direct high pressure fluid to one
line while exhausting the other, said operating

~valve means being adapted in neutral position to

direct pressure fluid to exhaust, dumping valve

the advance line, a port connecting the valve
chamber to the advance chamber, another port

connecting the valve chamber to a closing area of

the prefill valve means and to the advance cham-

~ ber, holding valve means in the last-mentioned

60 _
~ bressure against said closing area before

- -valve means, and valve means are provided in
said relief line for throttling flow of fluid from

Sald one sub-branch line when said selector valve

- means is in the neutral position thereof and for

positively preventing at all times flow of fluid

~from source to said one sub-branch line.

o 8. In an hydraulie circuit for an hydraulic mo- L
60

tor having cylinder means and ram means pre-
senting advance and return areas therein; the
- combination of advance and return lines Cconn-

nected to respective areas, prefill valve means |

adapted in open position to deliver fluid to the
advance areg from an assoclated reservoir and

65

- adapted to closed position to cut off communica- -
tion between said reservoir and said ‘advance

~area, operating valve means adapted in neutral
position. to direct filuid from an associated high

- bressure source to exhaust and being adapted

in advance position to direct fluid from said

- ~ Source to said advance line and to exhaust fluid

from said return line, and being adapted in re-
‘turn position to direct fluid from said source to

sald return line and to exhaust fluid from said

connection for developing a predetermined back |

of fluid to the advance chamber, a valve stem

having a larger diameter portion with a throttled

‘port therethrough, said portion being fitted in
5 Said valve chamber, said stem being adapted in

closed position to close the first mentioned port, -
Spring means for urging the stem to closed posi-

tion, and a control port connected to said cham-

ber at the side of said portion remote from the

first mentioned port, a second dumping valve

‘means including a valve chamber with a first port
connected to the return line and a second port

connected to the return chamber, a valve stem
having a larger diameter portion slidably fitted
in the second-mentioned valve chamber, said

~last-mentioned stem being adapted in closed posi- '

tion to close the first port, a throttle port through

- the last-mentioned stem portion, spring means

70

for urging the last-mentioned

stem to closed po-
sition, a control

port connected to the last-men-

- tioned valve chamber at the side of the last-men-
- tioned stem portion remote from said first port,
~ control valve means connected to said control

8

ports and adapted in closed position to close said
‘contro] ports and adapted in open position to ex-

stem having

the chamber

delivery '
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haust said control ports, and a one-way check
valve in said return line downstream of said first
port accommodating flow of fluid to the return
chamber.

11. An hydraulic circuit, according to claim 10,
wherein each of said control ports is provided
with relief valve means for exhausting the same
upon development of a predetermined maximum
pressure value within the control port. |

12. In an hydraulic circuit for an hydraulic

motor having cylinder means with advance and
return chambers and ram means presenting ad-
vance and return areas in respective chambers
and having a rapid advance motor operatively as-
sociated with said ram means; the combination
of advance and return lines, the advance line be-
ing connected to said rapid advance motor, a res-
ervoir of hydraulic fluid, prefill valve means for
opening and closing said reservoir with respezct
to said advance chamber, operating valve means
adapted to alternately direct pressure fluid to
one of said lines while exhausting the other,
dumping valve means having a chamber con-
nected to the advance line and having a port
connected to a closing area of the prefill valve
means and connected to the advance chamber,
holding valve means in the last-mentioned con-
nection for developing a predetermined back
pressure against said closing area thereby clos-
ing said prefill valve means before delivery of
fluid to the advance chamber, a stem having a
larger diameter portion fitted in the valve cham-
ber and adapted in closed position to close said
port, a throttle port through said portion, spring
“means for urging the stem to closed position, and
a control por{ connected to said chamber at the

b
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side of said portion remote from said first men-
tioned port, a second dumping valve means in-
cluding a valve chamber having g first port con-
nected to the return line and a second port con-
nected to the return chamber, a valve stem hav-
ing a larger diameter portion fitted in the last-
mentioned chamber and adapted in closed posi-
tion to close the first port, a throttle port through
said last-mentioned portion, spring means for
urging the last-mentioned stem to closed posi-
tion, a control port connected to the last-men-
tioned valve chamber at the side of the last-men-
tioned stem portion remote from said first port,
and independent control valves, each of said
valves being connected to one of the control ports
for closing the same and for opening the same to
exhaust. |

13. An hydraulic circuit, according to claim 12,
wherein a relief valve is associated with each con-
trol port and is entirely independent of the re-
lated control valve, said relief valve being adapt-
ed to exhaust the associated control port upon
development therein of a predetermined maxi-

mum pressure.
EARL CANNON.
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