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2 Claims.

particularly to means whereby such presses may

be operated from two independent sources of fluid-

5+ under different degrees of pressure:

It is among the objects of my invention to pro-
vide an apparatus- of the character described
whereby the fluid supply from two independent:
sources of ‘fluid under different degrees of pres-:

10 sure may be so controlled. that the piston por-
tion- of ‘the hydraulic press may be moved ' into

engagement with the head portion thereof under-
relatively ‘low pressure  and after the movable-

element has been so brought into’engagement
15: with the fixed head, fluid from an independent
source under high pressure-may be automatically

cut’in to hold said ‘movable element in such Posi~-

“tion.
It is-a further object of my invention to:pro-
20 vide control means of the character described

whereby the movement of the ram in thepres;s;
may be arrested at any selected position and held’

in such position under the control of the-oper-
_ator.. - :
25. It is'a further object of my invention to provide

novel means for the energization of the control’

means for hydraulic presses. . Other objects - of:
my invention will appear as the description-pro-:
ceeds. :

30 To-the accomplishment of the foregoing and’
related ‘ends, said invention, then consists of ‘the
means hereinafter fully described and particu-
larly pointed out in the claims, the annexed draw-
ings and the following description setting forth

38 in detail certain mechanism embodying the in-
vention, such disclosed means constituting; how-
ever, but- one of various mechanical forms in
which the principle of the invention may be used.

In said annexed drawings:

40-  Fig. 1is atransverse sectional view of one form:
of ‘control valve constructed 'in accordanece’ with
the principles of my invention and comprising:
one unit of my control system; Fig. 2 is a dia-
grammatic representation of a control ecireuit for

45: hydraulic presses showing another form of the
main control valve; Fig. 3 is a fragmentary sec~
tional view of a valve similar to that illustrated
in PFigs: 1 and 2 showing, however, a different

means for actuating the main' valve member:

0. therein; Fig. 4 is a view similar-to Fig. 3 but show-

ing a slightly. different relationship between the
parts illustrated in said last-named figure; Figs.
5 and 6: are respectively fragmentary sectional
views drawn to an enlarged scale of portions of
55 the:apparatus: illustrated in Figs. 3-and 4; illus-

payd

(CL 121—46.5)

This invention  relates as indicated to control
means for hydraulic presses and the like and more-

trating more: bartieularly the- relationship be-
tween: the main: valve: stem and its actuating
means and:support; Fig: 7 is a part side eleva-
tional, part:sectional: view of a valve similar to
that illustrated:in:Figs. 1.and 2. but’ showing as- &
sociated-therewith: suxiliary control valves hav-
ing a slightly" different construction: than those
sh"o'wn'.inff:thef..previbus::ﬁgures; Fig. 8'is a frag-
mentary- sectional view: drawn to an enlarged
scale of ‘the high'pressure check:valve illustrated 10
at-the left in- Pig: 7; Pig. 9 is a-transverse sec-
tional .view of ‘the: cential air: valve.shown in the
system:included:in: Fig: 2; and Fig. 10 is a dia-
grammatic: representation: of & complete control
system for-hydraulic presses embodying the sev-.15
eralfeatures of-this invention.

Referring now more:specifically to the drawings
it is: believed: advisable in-a desceription of the
principles of! my: itivention: to' first describe the
main control valve forming the major portion of 20
sueh’ systemn: While the: system is generally il-
lustrated in PFigs. 2 and 9, it is believed best,
therefore; to frst” describe: the: main valve con-
struction as iHustrated: in: Fig, 1, since the prin-
ciplés of such: construction-or at least the major 25
portion-of sueh construction are included in sys-
tems illustrated: in -the:above mentioned figures.

Referring now more specifically to Fig. 1, the
valve:herefn:ilhistrated comiprises. a body or cas-
ing, generally” indicated’ at I, which along with 30
removable ‘headérs 2-and: 8, respectively forms a
chamber or’ passage: which;, for convenience of
description;, will-be.referred to as consisting of
terminal-portions #:and!5:and a-central portion 6.
The' casing: |- lins alateral- extension generally 35
indicated’ at: 1; which, along: with a removable
header8;: provides: an: inlet- bassage 9:for fluid
under: relatively: low: pressure:

Associated with the casing | and threadably
secured: thereto: 1§ a: high pressure line check 40
valve, generally-indicated at 10 It may be point-
ed” out' that' iri* & speetfic installation, the valve
structure - illustrated’ in* Fig. 1 is' connected in
the' control systemi for a-hydraulic press in the
following manner: A° conduit such as a pipe car- 48
rylng liquid® urider- 250 pounds pressure is con-
nected’ at" 1. A waste conduit carrying spent
fluid-away from’ the'press is connected at 12, A
conduit carrying flild uridér the pressure of two
thousand’ potinds” per- square inch is' connected -
at 13. 'The casing | is provided with an opening
14 leading into the.central portion 6 of the cham.-.
ber within-the.casing-and. into.such opening 14
1s* secured- a - conduit- léading. from the valve to 55
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the hydraulic press cylinder with which the valve
is associated.

The lateral extension T of the main casing |
is provided with a tapered annular valve seat 15
upon which normally rests & check valve 16. The
stem of the check valve 18 extends movably
through a retaining ring {7 and at its upper end
has a piston member 18 secured thereto. The pis~
ton-member 18 operates in a cylindrical cayity 19
and thus serves as a dash-pot for the check valve
8, - O

The main chamber in the casing | is, as previ-
ously indicated, divided into three portions, i. e,
terminal portions 4 and 5 and the central portion
6. Separating the central and terminal portions
are annular valve inserts 20 and 21, the former
separating chamber portions 5 and 6 and the lat-
ter separating chamber portions 4 °and 6. For

facility in manufacture both inserts 20 and 21 .
The insert 20 is pro-'

have been made identical.
vided with a tapered annular valve seat 22 and
the insert 21 is provided with a similar valve seat
23, hoth of such seats facing towards each other.
Associated with the seats 22 and 23 and extend-
ing axially towards each other therefrom are an-
nular skirts 24 and 25, the function of which will
be hereinafter more fully explained.

Extending into the chamber in the casing | is

a valve stem 26 which has a valve member or
block 27T secured at one end by means of the nut
98. The valve block 2T is at opposite sides pro-
vided with valve seats 29 and 30 respectively
adapted to engage valve seats 22 and 23 and thus
alternately close the passage therethrough.

The upper end 81 of the valve stem 26 is se-
cured to a plunger 32 by means of a lock nut 38
and a dowel 34. The opening through which the
plunger 32 extends out of the casing I is pro-
vided with a packing ring, generally indicated

at 35 which serves.to prevent the escape of fluid.

from the chamber -within the casing | past
the plunger 32. ‘ g o :

The head is provided with a yoked extension 36
which, at its upper end, supports & cup-shaped
member generally indicated at 37.. -A flexible
fluid-impervious diaphragm 38, generally of disc-
like shape, is secured by means of an annular ring
39 to the member 37. o - i

Secured to the plunger 32 by means of a pin
40 is a presser head 41, which, under the expand-
ing influence of the spring 42 tends to force the
diaphragm 38 into engagement with- the head 37.
The head 37 is provided with a fluid ingress ori-.
fice 43 by which fluid under pressure may: be in-
troduced to the space between the diaphragm 38
and the head 37 so as to force the presser head 41
downwardly and accordingly move. the  valve
plock 27 axially withih the chamber in the casing
{. 'The spring 42 at one end seats -against the
yoke member 35 and at its other end against a-
thimble 44 which bears against the presser head
41 through the lock nuts 45 which are employed

o secure the stem 40 to the presser head 41.

As previously indicated, the casing { has a high
pressure line check valve generally indicated at
10 associated therewith. - This check valve com-
prises a casing 46 in which is formed a threaded
opening 13 for connection with a conduit carrying
fluid under relatively high pressure.

The casing 10 also includes an exteriorly
threaded extension 47 which may be screwed into
a suitable aperture provided therefor in the ‘cas-
ing {. 'The casing 4§ is provided with a central
bore 48, the upper end of which is closed by means
of a head 49 removably secured to the casing 46
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by means of bolts 59. Secured within the
bore 48 is a cylindrical member 51, which has an
exteriorly threaded extension 52 of reduced diam-
eter screwed into an enlarged threaded portion of
the opening i3.

The extension 52 is provided with a passage
therethrough and contains an annular valve
seat generally indicated at B53. Extending
through the extension 52 is a valve member 54
which, at its upper end, is secured to a yoke 55.
Mounted concentrically with the member 51 is

_a plunger 56 urged downwardly under the in-
“fluence of a spring 57.

The spring 81, at its up~
per end, seats against a plate 58 which is ad-
justably secured in any desired position by means
of the set screw 59. A packing gland 60 is car-
ried by the casing 46 and singly engages the pis-

ton member 55 to prevent the escape of fluid past

such piston member. The movable piston mem-

‘per’ 56, the stationary member 51 and the yoke

member 55 are provided with substantially
aligned openings wherein are positioned rocker
arms 6f. These rocker arms are provided with
a plurality of longitudinally spaced arcuate pro-
jections against which the members 56, 51 and
55 seat. -

The operation in use of the valve assembly
illustrated in Fig. 1 may be briefly described as
follows:—When the press is standing idle, the
parts will be in the position illustrated in the
drawing, i. e., the closure member 2T will be in
engagement with the valve seat 30, closing the
passage therethrough. Water under low pres-
sute . admitted through the passage Il by the
check valve 16 fills the chamber 4. Such water
under pressure tends to force the closure mem-
ber 27 downwardly, and the stem 32 upwardly
out of the casing. While the closure member 21
has the same or a larger diameter than the stem
32 where the latter leaves the casing the closure
member. will, nevertheless be held on its valve
seat by means of the spring 42. The various
parts of ‘the valve will, therefore, remain in the
position illustrated in Fig. 1 until fiuid under
pressure is introduced through the passage 43 be-
tween the space defined by the diaphragm 38 and
a cup-shaped head 31. When the fluid is thus
introduced the head 41 will be moved downwardly
against the action of spring 42 and the closure
member 21 moved from its position in engagement
with the seat 36 into engagement with the lower
valve seat.22. In its travel from the upper valve
seat 30 to the lower valve seat 22, the closure
member 27 enters the skirt 24 before it leaves
the skirt 25 so that at no time may water from
the low pressure source of supply flow directly
out of the waste passage 5 which would be the
case were no skirt such as 24 provided.

After the closure member 27 has been moved

downwardly into engagement with the lower seat
22, -the water from the low pressure source of sup-
ply entering through the passage § unseats the
check valve |6 and flows-to the press cylinder
through the opening i4 leading from the central
portion 6 of the chamber within the valve. As
the press cylinder is ascending, the pressure with-
in the central chamber 6 is appreciably lower
than the low pressure source of supply. The
fluid under high pressure seeking admission to
the central chamber & through the passage (3
and the passage extending through the member
52 is nevertheless prevented from entering by
Teans of the valve 54. Since the valve seat 53
opens outwardly, the high pressure fluid main-
taing the valve 54 on‘its seat and the passage
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through the seat  53:closed. In addition to:the
high pressure fluid acting on the valve-54 main-

“taining it-in closed position; the spring 57 urging

. the piston 56 downwardly acts: through the rocker

"arm 61 to likewise urge the-yoke '55-and the at-

tached valve:54 upwardly ‘against the seat 53.
When now the press:plunger- reaches-the limit
of its travel and the pressure within the chHam-

_ber 6 builds up to substantially the valiue of the
10°

low pressure source: of*supply, this increase in
pressure acting on:the lower face.of the piston
56 will'overcome the action of the spring 57-and
the -high pressure-fluid on'the valve 54 so that

csuch- valve will be unseated, admitting fuid
- from the high pressure-source’of ‘supply. to the

chamber € and- consequently through the open-
ing 14 to-the press cylinder. As soon as fluid

from' the high' pressure source of supply is ad-
_Iitted to the-valve, the check valve 16 will drop
” closing the passage from-the value to the cham-

ber 9 so that the high-pressure fluid will be pre-
vented from backing up into- the low pressure

- line: :

30°

45°

sty of the' cylindrical extension 16°,

60

- this point.
rounding - the low pressure inlét against which

-The géneralvalve'assembly and its associated"

control mechanism shown in°Fig. 2 connected
to the press 62 by means of a pipe 62a embodies
the same main valve assembly illustrated in Fig.
1-and just described.' The only principal differ-

. ence between the-arrangement illustrated in Figs.
1 and 2 are the low" pressure check valve gen-

erally indicated at' 18a, high pressure check valve
generally ‘indicated-at 68; the waste check valve
generally indicated at 64 -and the control valve

.-, generally” indicated” at 65. ~Similar reference
" characters will, therefore, be employed to desig-

nate parts which' areidentical in both Figs.
Tand 2.

The check valve 16a is of such special con-
struction’ as- to require special consideration at
It will be noted that the wall sur-

thevalve 16a seatsis provided with a cylindrical
bore extending axially downwardly - for a short
distance until it meets the conical valve seat 5a.
This" cylindrical ‘bore is of such diameter as to
snugly engage. the substantially cylindrical por-
tion 16’ of 'the check valve. When the valve is
in” the seated’ position, therefore, as illustrated
in Fig.-2, the cylindrical bore is closed by means
This construc-
tion" is' particularly provided in order to pro-
vide in the operation of the check valve an in-
herent- dash-pot operation; that is; when  the
check valve {6a drops.onto its seat 15¢; the entry

* of the cylindrical ‘portion’ 16’ into the cylindrical
bore provided therefor will provide a snubbing .

action similar to a conventional dash-pot.

The check valve 63 comprises a casing 66 having
a threaded extension 67" by means of which the
same may be secured’to’ the main valve body.
The'casing 66 is provided with a central cham-
ber-generally indicated.at 68 to"which fluids from
a source of high pressure:is admitted by means

_of a conduit 69 and from which such fuid flows

5" to the.main valve chamber through the passage

10 in the extension. 81. Positioned within the
casing 68 of the check valve is an annular valve
seat generally indicated  at’ T against which

“there is'urged a closure piston 12 under the in-
' fluence of sprihgs 173:

The piston 12 and the
valve seat are each provided with annular inserts
Tia and’T{b formed of some hard wear-resistant
material so that a perfect seat may be maintained

_without’ frequent' re=facing. The wupper end

T5 of the-chamber-68'1s closed by means-of a-plig T4

into which the closure piston 12 extends. About
the closure piston 72 where it enters the plug
14 is a packing gland 15 which prevents the leak-
age of high pressure fluid upwardly past the
piston 72.  The upper end of the spring 13 seats
against a plate 76 which is maintained in ad-
Justed position by means of a set screw TT.
“'When the pressure withinthe chamber § of the
main valve is lower than substantially the pres-
sure of the low pressure fluid source of supply, the
spring ‘13 will maintain the piston 712 in engage-
ment with the valve seat 71, thereby preventing
the fluid under high pressure from the conduit §9
from passing to the chamber 6 through the pas-
sage 10. Due to the direction in which the valve
Tl faces, the high pressure fluid does not have a
tendency to unseat the piston 72. The strength
of the spring 73 is such, however, that when the
pressure within the chamber 6 and the passage 10
amounts to substantially that of the low pressure
fluid supply, the piston 72 will be moved up-
wardly off from its seat Ti admitting the fiuid
under high pressure to the chamber 6. It is fre-
quently - desirable to arrest at any point the
movement of the press cylinder either in its up-
ward or downward travel and to this end, I pro-
vide the waste check valve 64: This waste check

valve comprises a piston-18 at its upper end pro--
vided with a valve seat 79 adapted to engage a-

valve seat 80 and close the passage therethrough,
At this point it may be noted that the casing 81
which- carries the waste check valve is substi-
tuted in the main valve-assembly, as illustrated
in Fig. 1, for the lower head 12a which carries the
lower main valve thimble 20.

The piston T8 is supported in and guided by a
cylindrical opening in the lower end of the cas-
ing 81, which opening is closed by means of the
nut 82. A piston arm 83 is connected to the
piston 78 and at its lower end is connected to a
pressure head 84. A frame generally indicated
at 85 and including a- cup-shaped head 86 sup-
ports a diaphragm 87 against which the pressure
head 84 bears. The frame 85 may be secured to
the nut 82 or more particularly the casing 81,
in any suitable manner as shown. Connected with
the head 86 is a fluid supply pipe 88 through
which fluid under pressure may be introduced to
the space defined by diaphragm 87 and the head
86 to force the pressure head 84 upwardly and
thus move the piston 718 upwardly until it en-
gages the valve seat 80 and closes the passage
therethrough,

The conduit 89 connected to the casing 80 will
carry away the waste water from the valve.

In Fig. 2, as shown, a conduit 90 is connected
withthe head 37 of the main valve for intro-
ducing fluid under pressure to the space defined
between the diaphragm:38 and the head 37 so
that when fluid is thus introduced to such space,
the closure member 21 may be manipulated in
the manner explained in connection with the
description of ‘Fig. 1.

The conduits 88 and 90 shown in Fig. 2 are
connected through. the control valve generally
indicated at 65 to a compressed air tank 91. The
construction of the valve 65 will be more clearly
apparent by having reference to Fig. 9.

As illustrated in Fig. 9, the valve 65 comprises
a casing 92 having a central bore extending en-
tirely therethrough and within which there is
positioned ‘a cylindrical lining 93. The central
bore of the casing 92 is enlarged in three axially
spaced areas denoted at 94, 95 and 96 respec-
tively. The casing-92 in the areas of the-en-
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largements 94 and 95 is provided with apertured
bosses 96 and 97 respectively. The bosses are
internally threaded so as to receive the ends of
the conduits 80 and 88 as shown in Fig. 2. The

. casing 92 is likewise provided with an apertured

boss 98 opposite the enlargement 96 in the bore
and into such last-named apertured boss there is
serewed ‘a pipe 99 connecting the valve 65 with
the air tank 91.

The sleeve or lining member 93 is provided with
a, series of axially spaced apertures 100, 101 and
102, respectively, affording communication be-
tween the conduits 88, 90 and 99 and the interior
of the sleeve 83.

Within the sleeve 93 there is slidably mounted
a valve including two spaced cupped washers 103
and 104 formed of some suitable flexible gasket
material such. as leather, rubber, etc. Associated
with each of the cups or gaskets 103 and 104 re-
spectively are cup shaped metallic securing means
{03a¢ and 108a. These securing cups extend axi-
ally and radially over the edges of the flexible
cups 103 and 104 so as to prevent the latter from
moving into the openings {01, {02 and 103 while
being moved past the same. The diameter of the
valve between the spaced cups is less than the

diameter of the sleeve 93 so that when the parts’

are in the position illustrated in Fig. 9, the air
from the pipe 99 may flow through the valve 65
to the pipe 88. The valve within.the lining 93
is connected by means of a suitable rod 195 to a
manipulating handle 186, the latter being piv-
otally supported by means of a bracket 107 car-
ried by the upper extension of the sleeve 3. The
sleeve 93 is also provided with apertures there-
through at 108 whereby any fluid under pressure
in the conduit 98 may escape to the outer atmos-
phere when the parts are in the position illus-
trated in Fig. 9.

The various elements of the valve 65 are so
proportioned that when the handle {06 is moved
from the position illustrated in the drawings to
the position generally indicated by the line 109,
the gasket 104 will have moved upwardly to a
position between the openings (00 and 102 and
the gasket 103 will be in a position between the
openings {01 and 102. When the handle 106 is,
therefore, in the position indicated by the line
109, the air from the pipe 89 will be prevented
from fowing to either pipe 88 or 80 and hoth of

with the atmosphere. If now the handle is moved
downwardly to the position indicated by the line
110, the gasket 104 will be in a position between
the openings 100 and 102 and the gasket 103 will
have moved upwardly into a position between
the openings (01 and 108. When the handle 106
is, therefore, in this last-named position, the air
tank 91 will be connected through the conduit 90
to the space between the diaphragm 38 and the
head 37 of the main valve.

In the light of the foregoing, it will be noted
that when the handle is in the full line position
illustrated in Fig. 9, the piston 18 will be forced
upwardly into engagement with the valve seat 80
closing the passage therethrough and since the
conduit 96 is not connected to the air tank but
instead to the opening 108 vented to the atmos-
phere, the spring 42 will maintain - the closure
member 27 in the position illustrated in Figs. 1
and 2. When the handle {06 is in the “up” posi-
tion, therefore, any fluid within the press cylin-
der will be trapped therein so that the piston.of
the press will be held in the position which it

2,154,477

occupied at the time the handle 106 was moved
to the “up” position.

Assume now that the handle 106 is moved to
the intermediate position, i. e., that represented
by the line 109 and as illustrated in Fig. 2. Both
conduits 88 and 90 will now be vented to the
atmosphere so that the valve will be entirely de-
energized and the parts will occupy the position
illustrated in Fig. 2.

Assuming now that the handle 106 is moved
to the “down” position, as denoted by the line {10
in Fig. 9. The pipe 90 will then be connected to
the air tank 91 and the pipe 88 will be vented to
the outside atmosphere, the piston 78 will remain
in the position as illustrated in Fig. 2, but the
closure member 21 will move downwardly from
engagement with the seat 30 into engagement
with the seat 22. The valve will, therefore, con-
nect the press with the low pressure source of
fluid; and the press will remain so connected
until the piston reaches the limit of its travel,
whereupon the pressure within the chamber §
will build up to a point sufficient so that fluid
from the high pressure source of supply will be
admitted to the press in the manner previously
explained. .

Instead of employing fluid pressure means for
moving the closure member 21 from the valve
seat 80 into engagement with the valve seat 22,
as illustrated in Figs. 1 and 2, I may use mechan-
ical means as illustrated in Figs. 3 to 6 for accom-
plishing this purpose. In Figs. 3 and 4 only so
much of the main valve assembly as need be
shown for an understanding of this modification
has been illustrated and like reference characters
will be employed to designate the parts of the
main valve assembly illustrated in Fig. 1 which
are shown in Figs. 3 and 4. In Figs: 3 and 4 the
closure member 27 is shown connected to an
actuating stem (i1 which, at its upper end, ex-
tends into a movable plunger 112. The plunger
112 extends out of the chamber 4 and a gasket
113 is employed to prevent leakage of the fluid
from the valve chamber past the plunger. The
stem Il is secured in the plunger 112 by means
of a nut {14 which, as most cledrly illustrated in
Fig, 6, is, at its upper end, provided with a recess
{15. The stem (11 is provided with an enlarged
head 116 so that a limited amount of relative
axial movement between the stem [i{ and the
plunger 112 may take place in the manner and for
the purpose hereinafter more fully explained.

Any suitable means such as a cam 7 carried
by shaft 118 may be employed to move the plun-
ger 112 downwardly from the position illustrated
in Fig. 4 to the position illustrated in Fig. 3. Af

" this point, it should be noted that the diameter

of the plunger 112 where it passes out of the cas-
ing of the valve is greater than the effective di-
ameter of the closure member 27, so that the fluid
under pressure in the chamber 4 tends to main-
tain the parts in the position illustrated in Fig. 4
until the cam 11T moves the same into the posi-
tion illustrated in Fig. 3.

When the shaft 118 is rotated causing the cam
111 to force the plunger 112 downwardly in the
manner illustrated in Fig. 3, the parts are so pro-
portioned that the closure member 2T moves into
engagement with the valve seat 22 shortly before
the plunger 112 reaches the limit of its travel
under the influence of the cam. After the closure
member has thus become seated, further move-
ment of the plunger 112 is permitted by the head
116 of the rod {12 moving upwardly in the space

115, as illustrated in Fig. 5. When the cam T
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~is,.therefore,.in the. position illustrated.in. Fig. 3,
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-the plunger 112:is held in-such a position that
-it exerts no axial force- upon the stem:1{1.. The

bressure within the chamber 6 will then main-
tain the closure member 21 in engagement with
the- valve: seat-22, s

The employmeént of the means illustrated in
Figs. 3 to 6, both inclusive, for actuating the clo-
sure member 21 makes it possible to control a
plurality of valves from a single shaft such as
118, This is particularly advantageous when g
bank of presses is operated from g single con-
trol station.

It will be noted that in the form of main valve
assembly as illustrated in Figs. 1 and 2, the high
pressure supply check valve associated therewith
has been functionally responsive upon the build-
ing up of pressure within the main valve cham-
ber to immediately and automatically cut in the
high pressure fluid as 'soon as the press piston
reaches the limit of its travel. Tt is frequently
desirable when curing certain rubber products
to have the early stages of the cure proceed while
the press is held closed by low pressure and to
cut in the high pressure only during the latter
stages of the cure. To this end, T provide a high
bressure check valve such as is illustrated at {19
in Fig. 7. 'The check valve (19 is, in many re-
spects, similar to the check valve 63 and, there-
fore, like reference characters will be employed
to-designate like parts. The principal difference
between the check valve 63 and 19 is that the
latter, instead of employing a spring to maintain
the piston 72 in engagement with the valve seat
T4, utilizes a connecting rod 120 at its lower end
secured to the piston 712 and at its upper end
secured to a pressure head i121. The plug 14’
carries a frame generally indicated at 22 which
supports a cup-shaped head 123 and a diaphragm
124, Connected to the head 123 is an air pipe
125 by which air may be introduced to the space
between the diaphragm 124 and the head 123 to
foree the piston 72 downwardly into engagement
with the seat 7! and to close the passage there-
through. When the high pressure line check
valve such as-119 is employed, the piston 12 may
be maintained on its seat for any desired length
of time after the press is closed and such piston
may be moved off of its seat at any time during
the cure to admit the high pressure fluid to the
press cylinder.

For certain types of operation as hereinafter
more fully explained, it ' may be desirable to in-
clude in the main valve assembly an independ-
ently controllable check valve such as 126 where~
by the flow of low pressure fluid to the main
valve and-more particularly to the press may be
controlled independently of the main closure
member 21. The valve 126, as illustrated in Fig.
7, comprises a body generally indicated at 127
connected in the low pressure supply pipe 12Ta
within which there is a partition 128 having a
passage therethrough which may be closed by
the plate 129. The plate 129 is connected to a

. stem 130 which passes out of the valve body

thorugh the packing gland 131 and to the upper
end of which there is secured a pressure head
132. A frame generally indicated at 133 sup-~
ported by the body 127 carries a diaphragm 134
and a cupshaped head 135. A pipe 136 is con-
nected to the head 133 so that air or other suit-
able fluid under pressure may be introduced to
the space between the diaphragm 134 and the
head 135 to force the plate 129 into engagement
with the partition 128 and thus close off the flow
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of fluid.from. the low.pressure source of supply.
-In_Fig. ‘10 there is diagrammatically .repre-

-sented.a . complete control. system for hydraulic

presses .embodying the several  previously de-
scribed “features.of my invention. 'The main
-valve I,.the.high, pressure line check .valve (19,
the waste valve 64 and the low pressure inlet
valve 126 and the control valve 65 which have all
been described in detail are merely diagrammati-
cally represented.

In addition to the conduits 88 and 90 con-
nected to the control valve 65, as previously ex-
blained, there are included a time delay control
valve 131, a hand-operated valve 138, a conduit
139, a branch conduit 140 and a conduit 141, all
connected as clearly shown in the drawings, so
that air or suitable fluid under pressure from
the container or tank 9fa may be utilized in the
manner presently to be explained in variously
manipulating the valve assembly so that a proper
control may be had over the press.

At this point it may be well to note that the
conduit 127e is connected to a source of low fluid
bressure; the conduit 69 is connected to a source
of high fluid pressure; conduit 62¢ is connected
to the press and the conduit 89 is connected to
a waste.

The time delay control valve 137 is connected
by means of a link 142 to the lever 106 and such
valve is so constructed that at the expiration of
a predetermined time interval after either the
handle 106 is raised to the upper position or after
the pressure in the conduit 62¢ builds up to a
predetermined value, i. e, approximately to that

of the pressure within the conduit 127e, such !

time delay control valve will close off the air
supply to the pipe 1285, i. e., the check valve 1is,
and vent such valve to the atmosphere so that
communication is established between the high
bressure fluid supply and the press.

The valve 138 which is preferably hand-oper-
ated is employed for the purpose of controlling
the low pressure supply valve 126.

From the foregoing it will be apparent that
the operator, by a simple manipulation of the
handle 106 and/or the valve 138, may control
the operation of the press in any desired manner.

Other modes of applying the principle of my
invention may be employed instead of the one
explained, change being made as regards the
apparatus herein disclosed, provided the means
stated in any of the following claims, or the
equivalent of such stated means be employed.

I therefore particularly point out and distinctly
claim as my invention:

1. A control valve for fluid-operated presses
and the like comprising a casing having a cham-
ber therein and provided with passages by which
said chamber may be connected with a source
of relatively low fluid pressure, a drain, a source
of relatively high fluid pressure and a press cyl-
inder, axially spaced annular valve seats facing
toward each other in said chamber, a movable
closure member adapted to alternately engage
said valve seats and close the passage there-
through, and another closure member movable
independently of said first-hamed closure mem-
ber and adapted to engage and close the passage
through one of said valve seats,

2. Control means for fluid operated presses and
the like including a valve comprising a casing
having a chamber therein and provided with
passages by which said chamber may be con-
nected with a source of relatively low fluid pres-
sure, a drain, a source of relatively high fluid
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" pressure and a press cylinder, axially spaced an-
" nular valve seats in said chamber, a movable
closure member adapted to alternately engage
said valve seats and close the passage there-
through, another closure member movable inde-
pendently of said first named closure member

and adapted to engage and close the passage
through one of said valve seats, and means for
selectively independently and simultaneously
moving said closure members.
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