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UNITED STATES PATENTOFFICE

PREFILL VALVE

Robert K. Sedgwick, Oak Park, Ill., assignor to
© - American Steel Foundr

3 ies, Chicago, Ill, a cor-
poration of New Jersey - :

_Application March 18, 1948, Serial No, 15,531

1 o
_ This invention rélates to hydraulic presses and
more particularly to a novel prefill valve arrange-
ment particularly adapted to a pipeless bress cir-
cuit of the type disclosed in my copending ap-
plication, Serial No. 545,058, filed July 15, 1944,
In the United States Patent Office, and now
abandoned, T '
- A general object-of the invention is to devise
novel prefill valve means for opening the main
or full pressure chamber of an hydraulic motor

13 Claims. (CL 121=38) -

&

to communication with a reservoir of low pressure

hydraulic fluid during the rapid advance and
pullback phases of the motor’s eyclé and for cut-
ting off said communication during the full pres-
sure phase of the cycle. o

A more specific object of the invention is to =

provide prefill valve means of vertical design
wherein. the parts move vertically to open and
closed position with -the positive action hereto-
foré possible only with valve means of horizontal
desien wherein the parts move horizontally to
open and closed position;

Still another object of the invention is to af-
ford, in combination with: the above-mentioned
features, prefill valve means which close immedi-
ately upon restriction of fiuid flow from the pull-
back chamber and other valve means responsive
to pressure in the main chamber for connecting
the pullback chamber.to the hydraulic reservoir
until the operating pressure within the main
chamber has been drawn off through the fluid
supply system thereby preventing noise and shock
to the reservoir resulting from opening of the
prefill valve means while high pressures exist in
the main chamber. - L '

.- The foregoing and other objects and advan-
tages of the invention will become apparent from
a consideration of the following specification and
the accompanying drawings, wherein:

.-Figure 1 is a side view of the hydraulic press
embodying the invention, portions of the press
being shown in elevation and other portions being
shown in vertical section:

.. Figure 2 is a sectional view on the line 22
of Figure 1; and ‘ ,

Figure 3 is a view comparable to Figure 1 but
llustrating a modification of the invention,

- Describing the invention in detail and referring
first to the embodiment shown in Figures 1 and 2,
the press comprises a main eylinder casting, gen-
erally designated 2, containing a ram 4 with a
head § defining a main or full pressure advance
chamber 8 and a return or pullback chamber. 10
within the cylinder casting 2. The ram 4 is pro-
ided with a central bore or passage 12 connected

20

28

30

36

0

50

: 2 :
to the pullback chamniber {0 as by radial ports |
and containing ‘a pullback tube 16 slidably fitted
in a restricted portion 18 of the passage i2 in
substantially “fluid-ticht engagement with said
portion at the upper end of the passage.

. The cylinder casting 2 supports a tank or reser
voir 20 adapted to contain a suitable supply of
low pressure hydraulic fluid such as, for ex-
ample, oil. The cylinder also supports a bracket
22 carrying a conventional pump 24 preferably of
the well-known variable discharge, reversible de-
livery type. The bracket is connected in any suit-
able manner, d@s by cap screws (not shown), to
the cylindeér-casting and is provided with advance
and return ports 26 and 28 respectively, con-
nected with advance and return lines 30 and 32
extending' through the cylinder casting, the line
30 being connected to the main chamber 8 and
the line 32 being connected to the pullback tube
[8. THhe bracket 22 supports a motor 34 operably
connected to the pump 24. The bracket also sup~
ports a housing 36 for the motor, ‘ .
"It will be understood that in operation of the
device, as hereinafter discussed in detail, the
pump 24 alternately delivers pressure fluid to and
exhausts pressure fluid from the ‘Tespective lines
30 'and 32 in such manner that the line 30 de-
livers pressure fluid when the line 32 is exhausted
and vice versa. If desired, this may be accom-
plished by means of suitable valving rather than
& reversible delivery pump such as that disclosed
in the present case. However an object of the
‘present invention is to eliminate such valving and
the necessary piping therefor, -

The cylinder casting 2 also supports a prefill
valve body 38 containing g eylindrical prefill valve
chamber 40 having a smaller diameter portion 42
acdapted to communicate through a passage 44
with a port or passage 46 connected to the cham=
ber 8. A hollow prefill valve stem 48 reciprocates
within the chamber 40 and comprises a smaller
diameter portion 50 adapted to close the port 46.
in the closed position of the stem. The stem
portion 80 comprises ports 52 connected to the
passage 44 and other ports 54 connected to the
larger giameter portion of the chamber 40 be-
neath the larger diameter portion.of the stem
48 which defines an annular chamber 56 con-
nected to a passage 58 which is in turn connected
by a passage 60 to the upper end of the pullback
tube 16. - . . . o )

.. The prefill valve stem 48 comprises a cylin-
drical chamber or bore 62 having a smaller diam-
eter portion 64 reeeiving a, smaller diameter por-
tion 66 of a hollow valve stem 67 having a larger
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diameter portion 68 fitted into the larger diam-
eter portion of the bore 62. The valve stem 68
is spring-pressed by a spring 10 to its closed posi-
tion whereat the ports 52 are closed from com-
munication with the ports 54 and the annular
chamber 56. i

Sleeved over the portion 508 of the prefill valve
stem 48 is an annular valve plate 12 adapted to
close ports 14 connecting the chamber 56 with
the passage 44.

It may be noted that each stem 48 and 67 is
formed with a larger diameter portion and a
smaller diameter portion whereby, as hereinafter
described in connection with the operation of the
press, the development of pressing fonnage in
the chamber 8 acting against the relatively great
pressure area of the stem 48 thrusts the latfer
downwardly to closed position and also thrusts
the valve stem 61 downwardly to open position
against the resistance of spring 70, inasmuch as
the stem 67 comprises a longitudinal passage Tl
accommodating flow of fluid from the passage 46
to the top of the chamber 46, whereby pressure in
passage 46 acts on the top surfaces of the stems
48 and 67.

The top of valve chamber 40 is connected to &
conventional relief valve 16 adapted to discharge
into the rservoir 20 to maintain a predetermined
maximum pressure value within the chamber 8,
and the passage 60 is connected by a passage 18
to a2 similar relief valve 86 adapted to prevent
excessive pressure in the pullback chamber and
associated conduits in the pullback phase of the
operating cycle.

In the operation of the press, the operator initi-
ates the rapid advance phase of the cycle by
actuating the pump 24 to the advance position
thereof whereat fluid is drawn to the suction
side of the pump from the pullback passage 32
and is delivered from the discharge side of the
pump to the advance passage 30. Under these
conditions the ram descends toward the work,
forcing fluid from the pullback chamber 10
through the pullback tube i6 info the passage 32
and into the annular passage 56 holding the pre-
fill valve stem 48 in the open position thereof ac-
commodating fiow of fluid from the hydraulic
reservoir 28 into the chamber 8 as the ram 4
moves on its rapid advance stroke toward the
work. '

As the ram encounters resistance of the work,
the advance movement of the ram is checked,
diminishing the flow of fiuid from the pullback
chamber 10 to the passage 80 and.the pullback
passage 32. This causes a rapid drop in the pres-
sure within the annular chamber 56 causing the
prefill valve stem 48 to be urged o the closed
position shown in Figure 1 and sucking the an-
nular valve plate T2 to its open position o ac-
commodate supply of hydraulic fluid to the pull-
back passage 32 which is, under these conditions,
delivering fluid to the suction side of the pump.
With the valve stem 48 closed, pressure rapidly
builds up in the chamber 8 acting on the larger
diameter portion of the stem 48 to maintain it
in tightly closed position and acting on the larger
diameter portion 68 of the valve stem 67 to force
the latter downwardly to the open position shown
in Figure 1 whereat fluid is supplied from the
reservoir 20 through the passage 44, the ports 52
and 54 to the annular chamber 56 which is in
communication with the pullback line 32 thus
insuring an adequate supply of fluid for the pump
24 while the latter is on the full pressure advance
stroke thereof.

10

20

25

30

35

40

50

60

65

70

75

4

The pullback phase of the cycle is initiated by
reversing the pump 24. Under these conditions
the pump directs pressure fluid to the pullback
passage 32 and draws fluid from the advance pas-
sage 38. The fluid in the puliback passage 32
is exhausted through the passages 60 and 58 and
the annular chamber 56 into the ports 54 and
thence through ports 52 into the reservoir 290.
When pressure within the advance chamber 8
is relieved sufficiently to accommodate closing of
the stem 67, the pressure of the fluid trapped
within the annular chamber §6 urges the stem
48 to its open position whereat fiuid from the
advance chamber 8 is expelled through the pas-

. sages 46 and 44 into the rservoir 20 as the ram

moves on its pullback stroke preparatory to initi-
ation of another cycle.

Pigure 3 shows a modified valve mechanism in
a press otherwise identical with that shown in
Figures 1 and 2. Parts of the press in Figure 3
corresponding to those of Figure i and 2 are
identified by corresponding numerals.

In the embodiment. of Figure 3, the valve body
38 comprises a cylindrical chamber 4{ receiving
a cylindrical pistonlike portion 43 of a valve stem
45 slidably fitted within a complementary open-
ing of the hody 38 and connected to a valve mem-
ber 41 which is biased to closed position by a
spring 48. The body 38 is provided with a port
90 adapted to be closed against communication
with the pullback line 32 and opened to com-
munication therewith by means of the valve
member 47, which is held in open position on
the full pressure stroke by pressure fluid admit-
ted to chamber 41 by means of a port 92 com-
municating with the top of the prefill valve cham-
ber 40.

Thus on the rapid advance phase of the cycle,
the ram 4 moves downwardly as fluid is pumped
into the advance line 30 and is sucked from the
pullback line 32. Under these conditions, the pre-
fill valve stem 48 is held in its open position by
pressure conveyed through the passage 58 to the
annular chamber 56. ‘This pressure is maintained
by the fluid forced from the pullback tube {6 as
the ram moves downwardly and this pressure is
also effective fo hold the valve member AT in
its upper or closed position.

The pressingor full pressureadvancestrokeof the
ram 4 is initiafed, as in the previously described
embodiment, byresistance of the work to the rapid
advance stroke of the ram 4, whereupon pressure
in the passage 60 of the body 38 drops, accom-
modating movement of the prefill valve stem 48 to
its closed position and at the same time sucking
the valve member 47 to its open position where-
upon the reservoir 28 is opened to communication
through the port 90 and the passage 68 with the
pullback line 32. As pressure builds up in the ad-
vance chamber 8, it is transmitted upwardly
through the hollow prefill valve stem 48 which
is provided with a central passage, indicated at
94. Under these conditions the pressure in the
top of the prefill valve chamber 40 is effective
to hold the valve stem 48 in its closed position in-
asmuch as the top pressure area thereof is sub-
stantially greater than the bottom pressure area.
The pressure in the top of the chamber 40 is
conveyed through the port 92 fo the chamber
4| thereby acting against the top of the valve
member 43 holding the valve member 47 in its
open position to insure steady flow of fluid
through the port 80. i

The pullback phase of the cycle is initiated by
reversing the fluid supply, so that the pressure
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fluid is admitied to the pullback line 3% and the
advance line 30 is exhausted, the valve member
41 being maintained in its open position by the
pressure against the valve member 43 accommo-
dating flow of fluid from the pullback line 32 and
the port 90 into the reservoir 20 until the pres-
sure within the chamber 8 has been bled off suf-
ficiently to accommodate raising of the prefill
valve stem 48 by the pressure in the passage 58
and to accommodate closing of the valve stem
41 whereupon the ram 4 moves on its pullback
stroke urging fluid from the advance chamber 8
through the port 46 and passage 44 into the
reservoir 20.

-It will be understood that I do not wish to be
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 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:

1. A prefill valve for an hydraulic circuit hav-
ing a motor with advance and return chambers
and ram means reciprocal therein, and a reser-
voir of low pressure fluid; said valve comprising
a body member having a vertical cylindrical
chamber including an upper larger diameter por-
tion and a lower smaller diameter portion, a pas-
sage in said body member beneath the smaller
diameter portion of said chamber adapted to ac-
commodate flow of fluid between the reservoir
and the advance chamber, a valve stem member
having a larger diameter portion and a smaller
diameter- portion slidably fitted within respective
portions of- the valve chamber in substantially

_ fluid-tight engagement therewith, said vaive stem
member being adapted in closed position to cut
off communication between said reservoir and the
advance chamber, a passage through said valve
stem member aﬁordmg flow of fiuid at all times
from the advance chamber to the top of the larger
diameter porticn of the valve chamber, the top
area of said stem member being greater than the
bottom area thereof, another high pressure pas-
sage in said body member connected to the re-
turn chamber and connected to a section of the
larger diameter portion of the valvée chamber

‘containing a downwardly facing area of the stem
member, a low pressure passage in one of the
members adapted to connect the reservoir to said
other high pressure passage, and valve means
within said one member comprising a vertically
movable valve element having a top pressure area
connected to the top of the valve chamber and
having a downwardly facing pressure area con-
nected to said other high pressure passage, said
element being adapted in its upper closed position
to cut off communication between said low pres-
sure passage and said other high pressure passage
and being adapted in a lower open position to
accommodate flow of fluid between said low pres-
sure passage and said other high pressure pas-
'sage, and spring means in said one member for
yieldingly biasing the valve slement to the closed
position thereof.

2. A prefill' valve comprising a- body member
with an inlet passage and an outlet passage, a
cylindrical chamber in said body member having
a larger diameter portion and a smaller diameter
portion, a valve stem member having a larger
diameter portion slidably fitted in the larger
diameter portion of said chamber in substantially
Aluid-tight engagement therewith and having a
-smaller diameter portion slidably fitfed in the
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smaller diameter portion of said chamber in sub=
stantially fluid-tight engagement therewith, said
stem member being adapted in a closed position
thereof to cut off' communication between the
inlet and outlet passages and being adapted in
an open position to accommodate flow of fluid
between said passages, said body member having
another inlet passage spaced from the first-
mentioned passages and connected to the larger
diameter portion of the chamber at a point there-
in containing an opening pressure area of said
stem member, said stem member having a longi-
tudinal passage therethrough connected to the
outlet passage, the larger diameter portion of said
stem member having a greater closing pressure
area than the opening pressure area of the smaller
diameter portion of said stem member, and valve
means in one of said members having an opening
bressure area and a closing pressure area adapted
to be acted upon respectively by the fluid pres-
sure in said longitudinal passage and the pressure
in said other inlet passage, and a low pressure
inlet port in said one member, said valve means
being adapted to connect said other inlet passage
to said low pressure inlet port when the pressure
in said outlet and longitudinal passages exceeds
that within said other inlet passage by a pre-
determined value and being adapted at other
times to. cut off communication between said
other inlet passage and said low pressure inlet
port, whereby the pressure in said other inlet
passage acting upon the first-mentioned srea is
effective to actuate said stem member to open
position;

3. A prefill valve for an hydraulic circuit hav-
ing a motor with advance and return chambers
and ram means reciprocal therein, and a reser-
voir of low pressure fluid; said valve comprising
a body member with a passage adapted to be
connected to the reservoir, a high pressure passage
adapted to be connected to the advance cham-
ber, another high pressure passage adapted to
be connected to the return chamber, a valve
chamber in said body member having larger and
smaller diameter portions, a valve stem member
having porticns complementary to said cham-
ber portions, the smalisr diameter portion of
the stem being adapted to close said high pres-
sure passage against communication with the
first-mentioned passage, said stem having a lon-
gitudinal passage thersthrough affording flow of
pressure fluid from the first~mentioned high
pressure passage to a section of the larger diam-
eter portion of the valve chamber containing a
closing area of the stem member substantially
greater than the opening area of the smaller
diameter portion of the stem member, said stem
member having an opening ares in another sec-
tion of the larger diameter portion of said valve
chamber, passage means connecting the Ilast-
mentioned section to said other high pressure
passage, a low pressure port in one of said mem-
bers, and valve means in said one member hav-
ing opposed pressure areas acted upon respec-
tively by the pressure in the first-mentioned
section of the valve chamber and the pressure
in said other high pressure passage, said valve
means heing adapied to accommodats flow of
fluid between the port and said cther high pres-
sure passage when the pressure in the first-men-
tioned section of the valve chamber exceeds that
within said other high pressure passage by a pre-
determined value and being adapted at other
times to cut off communication between said
other high pressure passage and. said.port,
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4. In a system faor actuation ef an hydraulic
motor having advanee and reburn chambers,
and ram means recipracal therein; the combi-
nation of fluid supply means adapled in the
advance position thereof to direct pressure fluid
to the advance chamber and exhaust fluid from
the return chamber and adapted in the réturn
position thereof to deliver pressure fluid to the
return chamber and sxhaust fluid from the ad-
vance chamber, a reservoir of low pressure fuid,
prefill valve means conneching said reservoir to
said advance chambker, said valve means com-
prising & casing having & passage connecting
said reservoir te said advance chamber, a ver-
tically movable valvs stem siidably fitted in said
chamber and having a passage exiending lon-
gitudinally therethrcugh from top to hotiom
thereof, the pressure area st the top of said stem
being greater than that at the bofiom of said
stem, whereby fluid pressure within the advance
chamber tends to hold said stem in the closed
position thereof, said casing having a passage
connected to the return chamber and to a por-
tion of the casing containing a dewnwardly fac-
ing area of said stem, wherebhy fluid pressure de-
livered to the last-mentionsd passage from the
return chamber is effective under certain con-
ditions to hold said stem in the open position
thereof, valve means having opposed pressure
areas acted upon by the fluid in the respective
chambers, said last-mentioned valve means be-
ing adapted to open accommodating flow of fluid
between the return chamber and the reservoir
whenever the pressure in the advance chamber
exceeds that within the return chamber by 2
predetermined value and adapted at other times
to restrict flow of fluid beiween the reservoir
and the return chamber.

5. In a systemr of the class described for ac-
tuation of an hydraulic motor having a cylinder
carrying a pullback tube, and a ram having a
head slidably fitted in said cylinder to define
advance and pullhack chambhers therein, the
ram being hollow and having the tube slidably
fitted therein, and passage means connecting
the interior of the ram with the pullback cham-
ber; the combination of fluid supply means for
delivering pressure fluid to the advance cham-
ber while exhausting the tube and for delivering
pressure fluid to the tube while exhausting the
advance chamber, a reservoir of low pressure
fluid, prefill valve means comprising a ecasing
with a passage connecting the advance chamber
to the reservoir, a valve chamber in the casing,
and a prefill valve stem in the valve chamber
adapted to open and close the passage with re-
speet to said advance chamber, said stemn having
a passage extending from end to end thereof

" and having a greater pressure area adapizd to
close the stem than that adapted to open the
stermr, a passage in said casing connecting the
tube to a portion of said valve chamber contain-
ing an area of said stem adapted to opsn the
same, and valve means adapted to connect said
last-mentioned passage to the reservolr when
the pressure in the advance chamber exceeds
that within the pullback chamber by a prede-
termined value and adapted at other times to
cut, off communiecation between the reserveir
and the last-mentioned passage.

6. A system, according to claim 5, wherein
independent relief valve means are provided for
connecting the prefill valve chamber and the
second-mentioned valve passage, respectively, to
said reservoir, for maintaining the pressure in
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the advance and pullback chambers at prede-
termined values..

7. In a system for actuation of an hydraulic
motor having advance and return chambers, and
ram means reciprocal therein; the combination
of means for alternately directing pressure fluid
to and exhausting pressure fluid from respective
chambers, a reservoir of low pressure fluid hav-
ing a connection to the advance chamber, prefill
valve means for opening and closing said con-
nection, said valve means comprising a vertically
movable hollow stem having a vertical opening
therethrough and having a greater top pressure
area acted upon by pressure in the advance
chamber tending to close the stem than  the
bottom area of the stem, said stem having
another downwardly facing pressure area acted
upon by the pressure in the return chamber dur-
ing the rapid advance stroke and the return
stroke of said ram means to hold said stem open,
valve means adapted to automatically accom-
modate unrestricted flow of fluid between the
return chamber and the reservoir when the
pressure in the advance chamber exceeds that in
the return chamber by a predetermined value,
said last-mentioned valve means being adapted
at other times to automatically restrict flow of
fluid between the reservoir and the return cham-
her whereby the pressure in the latter chamber
acts upon the second-mentioned area to hold
said stem open.

8. A gsystem for actuation of an hydrauhc
motor having a cylinder, a pullback tube carried
thereby, a hollow ram having a head reciprocal
in the cylinder and defining advance and pull-
back chambers therein, said tube being afforded
a fluid-tight fit within said ram and being
reciprocal within a passage in said ram; and
passage means connecting said passage at all
times to the pullback chamber; the combination
of a reversible delivery pump having opposite
sides thereof connected to the advance chamber
and the tube respectively, a reservoir of low
pressure fluid, prefill valve means adapted to
open and close communication between the
advance chamber and the reservoir, a passage
connecting the tube fo the prefill valve means
for delivering pressure fluid thereto to open
the latter on the pullback and the rapid advance
strokes of the ram, and valve means having
opposed areas acted upon respectively by the
pressure in the advance chamber and the. tube,
the last-mentioned valve means being adapted.to
open communication between the reservoir-and
the tube when the pressure in the advance cham-
ber exceeds that within the tube by a -prede-
termined value and adapted at other times to
close communication between the tube and the
reservoir.

9. A system, according to claim 8, whereln
the prefill valve means comprises a stem with
a passage extending longitudinally therethrough,
the stem having a greater closing area acted
upon by the pressure in the advance chamber
than the opening area of said stem acted upon
by the fluid in the advance chamber, the stem
having another opening area connected fo the
tube, and the other valve means comprises' a
valve member slidably fitted within the stem
passage and having opposed opening and clesing
areas connected to the advance chamber, the
opening area of said member being greater than
the closing area thereof.

10. In an hydraulie ecircuit for actuation of an
hydraulic device comprising advance and pull-
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back chambers, and ram means reciprocal there-
in; the combination of means for alternately
delivering fluid to and exhausting fluid from
respective chambers, a reservoir of low pressure
fluid connected o the advance chamber, valve
means having opposed pressure areas acted upon
by the fluid in respective chambers and adapted
when the pressure in the advance chamber
exceeds that in the pullback chamber by a pre-
determined value to open accommodating flow
of fluid. between said reservoir and the pullback
chamber and adapted at other times to close
restricting flow of fluid between said reservoir
and the pullback chamber, prefill valve means
in the connection between said reservoir and
said advance chamber comprising a relatively
great closing pressure area and a relatively small
opening pressure area acted upon by the fluid in
said advance chamber in the closed position of

the prefill valve, said prefill valve means having o

another opening pressure area connected to the
pullback chamber.

11, In an hydraulic circuit for actuation of
an hydraulic device comprising advance and
return chambers and ram means reciprocal
therein; the combination of prefill valve means
adapted to open and close said advance chamber
with respect to an associated source of low pres-
sure fluid, said prefill valve means having small
and large opening and closing areas respectively
communicating with the advance chamber, and
having another opening area communicating
with the return chamber, valve means for open-
ing and closing communication between the
source and the return chamber, said last-men-
tioned valve means having an opening aresa com-
municating at all times with the advance cham-
ber and having a closing area communicating at
all times with the return chamber, one-way valve
means between the source and said other open-
ing area of the prefill valve means for accom-
modating flow of fluid from the source, and
means for alfernately delivering high pressure
fluid to and exhausting high pressure fluid from
said chambers.

[

ol
<

25

30

35

40

45

10

12. An hydraulic circuit as deseribed in claim
11, wherein the second mentioned valve means
are housed within the prefill valve means.

13. In an hydraulic circuit for actuation of
an hydraulic device comprising advance and re-
turn chambers and ram means reciprocal there-
in; the combination of a reservoir of low pres-
sure fluid, prefill valve means comprising 3 cas-
ing member connected to the reservoir and to the
advance chamber, said casing member ‘having a
bore with an upper larger diameter portion and
a lower smaller diameter portion, a valve stem
member with upper and lower parts complemen-
tary to and slidably fitted in respective bore por-
tions in substantially fluid tight engagement
therewith, a passage through said stem mem-
ber irom top to bottom thereof, the lower part
of said stem member being adapted to close said
advance chamber from communication with said
reservoir, a downwardly facing surface on said
upper part acted on by the pressure in the re-
turn chamber, and valve means in one of said
members having an opening area acted upon. by
fuid pressure in the advance chamber and hav-
ing a closing area acted upon by fluid pressure
in the return chamber, said valve means being
adapted when open to connect the return cham-
ber to the reservoir and being adapted when
closed to cut off communication between the
return chamber and the reservoir,

ROBERT K. SEDGWICK.
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